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NOTES. 


Laalx.— TtM*  ffl4>Ktrie  li^hl  nt  [hJii  aMk  hint  [ii-nvGil  m 
■fill  tlml  the  >!ni|ternr1vLs  Hwiileil  UiliuvD  ibu  ligbliiig 
(wU«I  to  p>-ftry  mom. 

LightinsTraana  in  RuHsia^—TliucBrriii^iKiiiul  1111)^1110? 
:  vxprcM  tiuiua  on  uivonii  o{  Ibn  lUiwuii  tniiik  liiiee 
uow  lighted  by  vlcctficity. 

SUly1)ridc«.~Mr.  it.  I'liU'a  tuilU  in  l?iuirry.sln*«l  -mv 
li^tii^l  i>y  t-ldctricity,  4nH  thf  ivorkiwojito  aro  iinaiiituoty  in 
goring  tbti  buultby  U^ht  oE  elucti'ti-ity  to  llmt  of  i^is. 

Vleniui,^ butter  avpoiuits  of  the  lightiiijt  of  thu  ujioni 
si:  1«ing  rfi.'eivpil,  and  it  i^  ntHtml  iiti  RTtua'^inti  of  Lbti 
iu^  aL  lliu  Tuvii  Hall  lun  U't-ii  ilL-L-ii[t.il  iiiK'ti  liy  the 
i|Kl  ■lutboritiw- 

He  Jallieo  Accumulator.— In  thi>  iipimniltis,  the 
[ttlM  auiiiHtrtiii):  tlte  iu;lJv«  iiiiiltTulsan;  fitrniL-i]  dF  iin  alluy 
W  Iwul,  S.*"  untimoii}',  iiful  r.i  niercury,  whi'li  ik  *tuto] 
l«i  rnuxitlisulila 

Sbep  Lighting.— itluHtrK.  Chiis.    Biikt'i-  utid   Co.,  of 

!l-#tKot,  hiivc  jurt  li^Iitwl  thi'ir  iprcmiM's  by  thu  etotric 
for  this  |iui|)<w:  the  JaMinlikwIT  latn|>e  are  llM;(l, 
kdiriTiit  iH  Aii{i|ilii»l  (mm  H'iIIkmii. 

Ueotrieal  TraotiOB.— Acmnliiig  the  HtttieUti  T'clnv}- 
tlfifH  tie  ta  SarUU  lies  Aadtivt  Elhrx  if*  KtMn  MitlvttJt* 
fArtt  ft  if/lierr,  the  fii>t.  t'Xi>iii-iinenliiI  xriaU  in  llic  ii«3  of 
KcUDulittMni  ill  dectrirai  imirtioii  wt-i-e  \»m1o  ut  I'uns  in 


_  The  Use  of  Telcpbooos  in  Amorioa.  Tho  muiiii^ct 
^■[«Nav  York  t«l«pbnne  coni|i»ny  htMaa  thul  nn  a  rocoiit 
^HE'  ■'  ■  •  -ivt*!  an  avtMiigt  of  7J  ovilU  lr>jm  uitth  »f  their 
HftJi:  -ij  ^iibwrilwre.     Oiiu  siiWcnltor  nijjtf  GK  «ilU 

I    am]  iiiothtT  rcr«ivv<l  131  ctilU. 

City  and  GuUdK  Instituts.  -It  lit  vuittxl  lJ»tl  tliv 
Uirri  miMiirii'ti  (Mr  U.  l\  .Siiwyurmul  Mr.  John  Wiitncy) 
^jil  r;j..t  dputi  offer  theniM'lvivs  fnr  i-e^li^tiuii.  The  hW- 
^Bm  gf  thow  geutleneD  have  cxt«udo<l  •jver  »  jterioil  nf 
^^MranU  of  l«n  yean. 

^^ fixporimcnts  in    Lighting'    Buoys. — 'lliu    L'niuxl 
U    (UHmJ    out.  ly   LioUbfUiUit  ViUlu  to  Buscortaili   the 


vuitic  of  lifjlitifif;  5]Hir  linoy«  by  inaunlmcfnt  1iun|w,  th« 
mirivnt  rei^uirod  l^inj;  rjttriiMl  by  citblM  (roni  the  »horc, 

BerliB.— Tliia  city  wi))  goon  lie  the  moot  lirillUntly- 
illuminaLoil  city  in  I'JimiKi.  The  olecin<:  light  in  \>em^ 
fitted  hII  ulonit  the  I'nli^r  ilcti  I.in<ltfii,  ntHi  the  [.ci|H:ii;cr 
StnwM),  which  h  upwukrdiof  a  niilo  in  lonj^h,  w  nhiMidy 
UluniiiiutMl  thniiijihoiit  by  fJeclricity,  which  i»  to  lie  iii- 
tniduoetJ  into  aII  tlic  (irinciitit  iitroc4«  end  Mjiiaron. 

Londonderry. — Tho  tjuoslion  vl  lighting  th«  tiiy  by 
vli'iliiciiy  is  uiiitur  di«i;u>u«ioii,  iirHl  the  vulivitor  hiw  Iwwn 
tUKti-ucUkl  to  |iut  boforo  eoiuisel  (he  exitttinj;  ii^recnient^ 
lictvm;n  tJic  giin  cuni)iiiiiy  aitil  tlic  cofjiorad'rn,  und  to  obtidn 
Ic^il  o{Riiion  ii«  tn  thu  [mwrui-},  of  'iJie  cor[)or)>tioii*  to  otitvr 
into  tho  [in>i>o6t.-0  schumu. 

Sweden.— Tho  town  of  Falu  iti  Swedoa  n  about  to  bu 

li<;liU-d  by  eltMrliit-tly,  »  i»udu  of  ilbiniiiiatioii  ^ilivady 
udopted  ill  tn-o  ui'  tbrco  otli«r  $wti(li»h  tui>'ii»>.  The  iiKtal- 
latian  is  int«nded  to  compriso  50  nrc  bm^w  o(  1,300  coJulla 
jiuwur  ouch,  uiid  300  iimndmeunt  laniiM.  llie  uviiilubla 
])on*vr  udmits  of  *  further  ittrroaitt!  of  200  itwiuideBccnt. 

HoachoBter  "Wild  Wost'  Uow.— Mowik.  Hnrnsby 
and  IS»[is  iiiivt-  uiiliiiiKvi  ibv  omtnut  for  ibv  whole  of  tho 
engiiioAml  builcr  ixjwur  fm-  tbu  elwttic  lii^htin^,  butting, 
and  veiiti lilting  of  the  Lirj;e  iMiihling  nliidi  in  being  ereutotl 
in  Manohcstor  for  thi>  |nir|K»c  of  tbo  '*  Wild  We»t "  Show. 

"Sithee  for  Thisan.** — A  nun  reeidtng  iiot  a  mila 
(nmi  Ilingiiiylowe,  whoso  younger  brother  had  Ixwii 
U'orkiri;^  til  ihi!  guK-huuse  (or  abuiil  ;t  (ortrii<;ht.  vra«  oiw 
iti^^ht.  vriillnnj;  tliroiigli  tin!  tou-ii,  and  scfling  the  elecl-ric 
U}:ht  far  llie  tiii^t  time,  cxc-labned  to  his  (ml,  "  By  giuui  awl 
t«U  tbeo  what,  lud— abr  tiiyi>er'8  mwlc  n  bit  o' ditt'erciivt)  tti 
t' j^  bu  nnhr  .Silliou  f»r  tliisun/'^Jokue  of  tlio  Stf^rlil 
Tdojtaph. 

Eloctric   Lamps  for  Submarine  Work.^Kx|)eri- 

manu  niiiid«  iit  New|K>rt  Mith  incjtiMlc#v'vtit  vlcctric  lani^Hi 
show  that  if  11  100-4»iHil«  lump  i*  Mibmcrifoil  below  the 
surface  of  Uie  ka  the  water  i)t  illuminatod  m  thai  objecta 
itru  >nidblo  in  tt  iiL  n  diitluiKe  of  l.'iOft.  It  i&  cxjicctv<l  that 
this  dvvico  H'ill  be  uKcfiU  in  wrarfare  for  dotcnniniiig  the 
poeiliotu    of,  uud    deattoyiujj  thu  oibln  of  an  enoray'a 

Boumemoiith. — The  question  of  lij^ung  tho  jiier  and 
iJeu^iiiv  j:i-oundo  by  inuaus  of  the  cloctjiu  Ugbt  in  not  lu  bo 
tiUowcd  to  divp     Thu  ex)wiiiu^t«  coudiiclvd  by  .Mvmt«. 
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Mortimer,  ShepLenl  utiil  Co.,  dui'iii};   the  {uet  summer 
s«a«oii  wvtv  »  gi'Oit  aucce^  and  it  i»  hojxKl  the  Conmis- 
IckmorB  may  soon  mo  thoir  wav  to  |M3nuu3ioiitly  light,  the 
jxier  mid  tb<3  [ileasiira  gui^oiiM. 

Fotk«Btono.^It  is  mid  Tlukt  KoIttcftloiK!  i»  about  to 
JMki[tt  tht>  i-lwtric  lij;lit,  mul  thiit  Mwjir>.  I.uiii^,  Whartoti, 
mihI  Down,  tilccti'it.'.il  eiii^iuoei-s,  Hollwni  Viiiduct,  F.C.,  will 
oliortly  put  <lown  uppliuucos  Eor  10  Um|i«  of  1,500  nmdlo 
>vr~ei'.  Tht»v  liiniji?  >nll  lio  niii  for  a  mouth  on  triiil.  It 
Jt  ulsii  Atutvd  that  u  conijKiny  ia  Iraing  furnKKL  foi'  the 
purjHfsc  of  supplying  tho  eloctric  light  to  T\in1>ri(lgv  AVulls. 

The  Oroat  Eastern.  —Tho  6ii»t  Eustoni  hits  ))ecii 
piirchiisotl  by  u  Liverpool  fiini  of  niouil  mcrohaiitc,  whotw 
intnntiott  in  to  itreok  her  «|»  in  the  com-se  of  the  iioxt  fow 
tu()iilb»,  ami  sull  hor  im  old  niutnl.  Thi«  nuigiiilicflitl 
Vessel,  wboHe  grooH  ntgistered  toimuge  is  1H,9I.'>  totis, 
Bligth  60L>f(.,  hmidth  83(t.,  ami  df-'ptli  60ft,,  lias  Irteii 
RsoUI  at  lliu  prico  of  X16,I00,  ur  visry  Itttlo  taixe  tfauu  ociv- 
fourth  of  tho  mm  it  cost  to  launch  h«. 

Institute  of  Elootrical  Engineers.- -Wu  burdly 
know  Mjioii  thij)  iiBW  ik»m«  i^  to  tuk«  ofTcct,  Imt  iikmi)- 
wliile  the  mi}uliii;;H  uniiuuuccd  for  thw  y«a.r — lo  tw  httltl  tty 
the  [wrniiwiuii  uf  thu  Iii^iitution  of  Civil  EiigiiiiH<i«  iit  2.'i, 
riiT.iL  Clow^u-strixil,  WiMtiiiiiisUir — anj  fixed  for  th« 
following  Thui-wlay  uvmiiii^ ;— Jaiiiuuy,  1 2  uinl  2tt ; 
I'cbruM-y,  9  uiwl  23;  M)UM:h,  H  iuiil  22;  A|M-il,  13  and 
2«  ;  May,  10  and  31 ;  IXovembei-,  8  iUid  22  ;  and  Dw^mber 
13.  Oil  Thuiwlay,  -lutiiuiry  12,  the  Pi-issidcnt  (Edwiinl 
Graves,  &q.)  will  cl«liver  Uis  iimugunJ  address.  Thfl 
mcetiiif;  on  Docemlwr  13  is  the  aiiiiuul  guiierul  moiAing. 


Glasgow  Teohnioal  College.— A  vtmm  engine,  which 
nii^ht  Iw  tt3i-m<;(l  an  LHlituittonxl  on)^[i«,  Ixah  Ijouii  prvsontod 
to  Ihia  instilMtion  l>y  Mw.  Iltwaell  in  memory  cf  hor 
htwhtmd.  Th*?  cfiyinc  has  l>oen  »)>oci»Ily  dtisigiitHl  by  Prof. 
^)unio«ori,  of  tho  vo1Ioj;o,  m  an  wlucattoiutl  niiicliino  (o 
iblv  vnj^inviTiiig  iftudvntH  to  make  accurate  testti  not  ordy 
of  tho  wuij^t  of  etuuii  kwl  (or)  condensing  witter  rix{»iro<l 
limltir  (lill'creiil:  rireutnitUinvcK,  Imt  iiliw  to  dn'vR  iJin  cnllc^a 
dyriiiiiiii^  for  chui^iiij;  stonif^c  culb,  luid  wurkin,:;  ckvlnc 
arc  or  iiKamlosi^ont  InmjiH,  The  en|;iiie  will  devctit]H.-  alniut 
h^v  indii.-uti»]  hor»v-]>owcr  uith  Ihc  procwiit  iivai1»l>)c  atuiim 
HUp[dy,  wliich  K  ubtaiiiul  frnni  Mr.  (Jniy's  woi-kt*  adjoining 
tbc  foliefjc ;  Imi  all  thu  worWiriy  jiarts  have  Ih.tti  ndniliitaJ 
for  a  Btauni  prosduiv  of  10V]l>s.  |ior  M[\mn  inch,  and  200 
rcvulutioni*  of  tho  tr»nk  shaft  iwr  minute. 

Heat  of  Frictional  Eleetrioity.  It  hat  roiruntly 
lnj  '^howu  M.  Scmmoiii  thut  u  uii;l;ilii!;  [xjint  llirouj^h  which 
licgntive  clO(:tricit,V  is  dimjuu^tul,  girin^  in  the  dark  tlio 
al^xStmiicc  of  a  sttu-,  is  houtixl  to  a  ){i-i»itur  v.vtciit  tliuii  n 
(fiiuilnr  point  t^itvcretd  by  a  Iniish  tliflvliar^  of  piMtivo 
oloctlicity.  The  mctuUic  jwint  iisod  in  hit)  t-xgwrimi'iits  wiui 
fornifd  uf  etriiw  of  antimony  and  hinnnth  soldei'ed  »i  their 
cxLi'uEDilicit,  and  thus  funning  a  ihomio-uIei'triccimpU!.  Tliu 
olviuvnto  of  this  tou|ilo  Ix-inj;  rt'spcilivuly  vurmoclwl  xvjth 
tho  tvniiiiiiile  of  a  ^al\-aiiutnelor,  thin  wuk  delle<:tud  n-htin  » 
diHchargP  travei-noil  the  jioiiit.  Tho  discharge-point  of  Jt 
Scmimoln  might  [loswbly  )m  ulilimnl  iu  iudicatiiig  Uits 
vlcctricul  diHturluiiceit  which  ju-ecude  thundviiitonnii ;  in 
this  Kt»e  tha  metaU  mnipueiiig  it  mny  iKlvantagootuly  1w> 

:  tod  (Jantuitim. 


Phoeniac  I^re  Office  Rules.— The  11th  edition  ot 
thiXK  rules  luifl  jti>4L  Won  im<ii4>c!,  tind  it  will  be  ni-ccwarT  for 
all  thiHu:  L'(iiu;fmixl  in  drawing  out  H|joci6catioii«,  or  h 
uuT^'ing  out  insUJImtions,  to  make  lli«ni>«elv««  Lhorougb! 
conversan  with  the  addiliutitt  that  are  to  Iw  fotuit)  in  thii 
edition.  They  arc  jii-iueiinilly  in  rejpud  to  traiiaformcn, 
and  are  lo  Iw  found  in  panij^phs  19  mid  20  on  {u^tw  V, 
10,  and  1 1.  We  are  i;liul  tn  soo  an  eflbrt  made  iu  [irinttng 
those  ni\en  to  hmiM.  the  reLidor  t^  easily  n.-f«<r  to  the  milijccl 
nutt«t-  of  the  laragnjih.  Wo  would  Muggosi  with  tho  ikja 
edition  that  an  index  be  added,  when  the  jHimphlet  will 
almost  come  up  tu  the  ideal  one  aCL-onling  to  Aniiriran 
notions.  A*  is  well  known,  "Sh:  Musgnivo  Huu|jhy, 
who  is  reajionwiile  for  these  rulea,  is  ulwa^'s  williiij^  to 
roceivo  an«l  coiiKider  any  suggtuitions  which  may  be  put 
forwani  by  jira^iad  men  for  thuic  im|n'oromeut. 

Undergroond  Wires.— Tho  Arir  Vvrt  Suh  says :  - 
"  A  nvt^' dovicu  for  protect tn^j;  the  c^bleit  of  the  electrical 
subway  hiia  ln-un  iiivcnt4xl  by  Geiu  W.  W.  Averull,  U.8.A., 
anp  will  Ih;  trio«!  on  .Kprin^  and  Oreen-alreeto.  SiN-in;;- 
fitiei't  han  ulii-ady  lictMi  ujiciujd  fi-<jiu  Biwulway  to  Oirun  fur 
the  piu-iuw.  A  ^Mixing  of  bnixlened  wnnd  has  been  luid  m 
tho  truni'h,  ^ind  ni{;h(«ut>  CAin.  in>n  tultcH  will  be  eonveyol 
tbroiigh  it  to  carry  tho  cables.  The  Imx  will  then  hn  filled 
in  with  Innithid  aiiphidt  nieltod  up  with  muh).  The 
ntixtutu  will  Iw  pured  iu  hot,  iuhI  worked  in  hotuFeeri  ibo 
[liHtvt,  untirolysepHruting  them  itiid  nuking  a  solid  stone- 
b'kc  uiass.  Gen.  Avei-ull  thinks, il  will  withstand  ago, 
mointm-o  and  eontwion  bwttor  than  any  of  tJie  prepanUioi» 
tried  in  difTerent  |jart«  of  tho  city.  Mo«t  of  the  work- 
thi-oughoitt  the  city  in  similar  in  method  to  lhi»  now  device^ 
but  sultBtitntos  cement  for  asphaltio  eonerete," 


Telephones  instead    of    Spoakiny  Tubes.— Tho 
f>|uitidi|c  Telephone  AHsociutiun  (Limitod)  have  in  hanA 
inflUlIatioiw  of  their  Swiiitoii  Tclepkonca,  to  1m  usod  a«  a> 
Hulmtilute  for  Kpeaklng  titlxu*  iu  large  iMiildingfl.     Amon^ 
thene  is  an  inKtullation  of  27  tolephont^  iji  the  new   ofEce» 
and  wai-e  rooms  of  thr  C'o-oiMiniUvc  ^Vholc!«lle  Society,  nnd. 
•tnulhi-'r  is  in  the  IloNpiFid  for  (.'on«ntnpti<>ii  al  Veatnoi'.     bfe- 
(he  liilter  uwc  all  the  varioiiM  wiuilx,  the  ]x>rtei'fl  Ii»«lj;»,  mA 
tho  h<niM>  of  the  roaidcnl  doctor  will  lie  eoiiuectwl  togother. 
Tho    Kiiine  eonijian}'    have    iiuite   iiccently     eomplctoil    a- 
siniiiar  instaUalioTi  in  tho  oHicus  and   warehome  of  Messn. 
LyuiiK  and  Cn.,   27,   Lomlon-wall,  the  viuious  floors  of  ti>» 
warcfaoUBO,  and  tJic  clerk's  ami  privnte  offices  being  all  put- 
in  eomtaunicat-iun  with  one  another.     The  many  advutitage» 
that  telephones  have  over  s|>cakin^  tul>o»  Ijoth  as  refjurds 
range,  eflicloncy,  nnd  nwc  iti  erection  make  it  |>mh(ible  thitt 
instnllHtious  of  thin  description  wit!  multiply  mptdlr. 

Canada,  -  According  t*)  advicoe  fi'Oia  CaniMla  answers 
arc  fx|«:itcii  dally  from  the  %'imoUB  (invernnionut  of 
Amtnila«ia  ivhethcr  ihcy  will  ci>o|)etiile  with  Canada  in 
surveying  the  i-onte  of  the  |>ro)>ostHl  intei'-ctdtjuial  liable 
Iwtwoen  CaniMla.  Now  Zealand,  and  Australia.  I'hcapcr 
(elographic  cvnimunicutiuu  with  thu  niotliuf  cuuiitiy  would 
be  gaiiitil  1>y  the  .Vu«ti*ulitUi  colonics  than  thvv  h"W  |K>^tsew. 
if  they  endnirk  in  the  |ii'o|MMud  eiitcrplUu.  ^\*e  need  not 
[Kunt  out  the  immense  interest  these  negotiations  Ilivb  for 
the  Eastern  iiitd  Intern  Kxtcnsion  Oompanirs.  Tho  pro- 
)iu»ed  lines  are  not  n-antwi,  but  it  is  prtiUiblo  ihi-y  will !» 
laid  ;  and,  if  we  might  aseiune  the  ountlu  of  prophecy,  we 
should  say  the  *boye-aiira«d  companies  will,  by  hook  or  by 


ok,  tliQtDMlvos  luy  the  cables  when  thoy  eee  their  com- 
IJlon  uru  tleterminnl  tu  cany  uul  Ihu  pi-ujtNrL     Nc^utU' 
on  fur  Kunic  years,  but  in  uiu'  Iwlwf  the  eii<l' 
'as  we  linve  said. 

Batfi  Z}e«kB,  Cardiff. — At  tluKU!  itouk«  aiTtuigmnetitit 
jure  being  {lusbed  forvronl  whereby  the  Went,  Kiut  und 
Rcntfa  Bttniiu,  tc^elher  with  tJie  etitmice  locks,  will  in 
Suture  be  ligbt«il  by  uluctricily  instiwl  of  an  nl  |iro»«iit  by 
Already  the  wires  have  been  pliioet]  in  ixwitioii,  utid 
erection  in  piYKroeclin^  of  *  Urge  on^no-hoiiw  in  ihe 
lit}*  of  till.'  Cuniiiii'icijil  Dry  Dock,  when:  nil!  1h>  bid 
tJis  iiecesiBry  plant  for  [vrovidiiig  tli6  illuininatinij 
The  aiUii>tion  of  the  Bnuth  sysleni  has  beei)  decided 
.  Aiid  in  <<ll  20  liunpa  are  U>  lie  hung,  it  being  tbought  Uuit 
theae  vill  mSc«  ade«iuat6ty  to  li^ht  up  the  large  area  ovor 
[hich  th«y  will  Imj  spi-otul.  Should  tbo  «ix{)onment  be 
ended  with  is>li«fuctory  ivmdtii,  it  »  not  im|in>tiable  that 
eoarw  of  time  the  Hystem  of  electric  li^hiin^:  '»-ill  Iw 
amla)  ttittil  every  jiortion  of  tho  docktt  is  ho  iliuminaUxI. 
IH  not,  however,  intended  to  romgvo  tbe  exietiof;  ^u' 
D|w  oven  in  ttio  uuc  i>f  the  ground  nuj'ki^l  i>i)t  for  the 
l^ileptirUiro.  ThvMi  will  idvrtiyii  bo  kept  itudy  for  :iny 
The    li};btinjj  i*i  cxjiectixl  to    bo  luuty  in 

Cominff  Heme  to  Roost.-- Thv  nonupiit^u  llmlhu^  Ixirn 
rittcii  -Lnd  ^jxikeii  utHun   |ii*iiiiiiry  iKitlvritui.  bim  j^ivcn  oiir 
.  conttiinpoDiries  their  upiioi-tunity.     The  Jmijutl  ■/  C'ifx 
'^Mitt'j  in  itrt  i(«ue  of  DectrnW  27th,  iwyfl ;  "  Klectriciuiis 
ive  proved  loo  much,  and  too  oft«ii  wrongly  to  Im«  bglitly 
Findfted  DOW.   Why,  they  have  uctu^lly  i^romiscd  that  thoir 
itnmii  fhonld  >■«  able  to  obUiin  li(^'ht  for  nothing,  and  make 
I  [iivtit  into  the  l»rg»iii."     Such  premises  ans  highly  repiiv 
iwitile  when  they  are  maile,  Imt  we  would  rcsiKctfidly 
»y    that   "«   fi/rii-iilot   bw   ever   niiidc   sMch   i^   promiao; 
that  a  broftd  dietinnioii  mutt  l)C  mude  iMitwTtiii  the 
aiMK  of  ]ulenie«K  und  [tromoten,  nnd  tho«e  nuido  by 
whie  e(ectnri:tniik.     The  .lonniid  we  have  rcfrrrfil  to 
week    disbcM  up  for  ita  readers    u.    mo^t  hidicntuis 
tide  entitled,  "  Electrie  Lighting  Memoranda,"  in  which 
;difficalt  t^)  say  whcthftr  miimiiii  or  iifiioi'ance  in  moftt 
deuoiu.     Of  itM  bKubniiioiL:  vie  raii  Kiy,  in  it^i  own 
'itia  d^trcwin^  to  think  of  ho  uiitch  lalmur  and 
Ttoing  ft|ifnt  in  vain." 

.Bero  of  S«i«ao«.-  -Under  thia  title,  I>r.  .1.  R.  Didy 

'  Mutriiiutt.-^  a  ulioit  jm|»ir  lo  The   lf'*!r'ime  on  the  aUwy  of 

Uu  eloctrir  t«!legn]4i  u  vmliodied  in  the  early  MniggW  of 

Unrse  lo  gel  hi«  invcniion  introduced  to  the  eommentnnl 

mirld.      The  hanUhi[M    Morae  h»d  to   iuidcr«o  will   t*c 

iuid«rvt'.>otl  by   the  following  anecdote  of  Sirother'tt.     It 

tbcr  WM  a  jtupil  of  Monte,  ixiiil  hi«  dollars  iti 

at  owiuf;  to  the  non-aiiivnl  of  a  remrtt^ince  the 

>ui1  iinarterV  money  wax  delayed.     Orit;  diiy  Mono  came 

^tn  oinl  »ii«l  coodomiJily  :— ■*MVcll,  Stnitber,  ni)-  buy,  Iiow 

are  wn  off  f»r  ouHiey  i'     '  V^  by,   I'njfcBsvi',  I  am  WH'rj'  to 

wy  i  have  been  dttatp]>oinleil  ;  but  I   expect  a  I'eiiiitlance 

ext  wook.'     '  Xnxt    week  !'  he  re()eated  liiHlly.     '  I  sliall 

iw  dtaul    by    ihai   time.'     'Dead,  sir  I'     "Vw:  detid   by 

it«r\~4itnn.'      I   WA*    dtsttvittted    and    ;i»loiiislied.      I  '^lid 

surrioUy,  '  Woiikl  ten  dullan*  be  trf  tiny  wwrvice  1 '     '  Ten 

ioUar^  wQiukl  Biive  my  life ;  that  is  all  it  woukl  do.'     1 

kid  the  money,  all  that  1  bad,  and  wc  dinod  together.     It 

I  a  iDodeat  meal,  but  good  )  and  after  we  had  lliiishod  he 

liil. '  Thii  ia  my  first  mea.1  for  twenty-fotir  hotn?."' 

Reduotion   of  Chiorat««   by   ZtcotrolyaiB.  —The 


folIo\Ting  is  an  ahetniot  of  u  poper  from  the  piMMdii^  of 
the  Chemicjil  Society.    The  authora  of  the  paper  are  Ml'. 
C.  H.  Hotlumlfiy  and  C!-.  It.  Thompson.     "  When  a  flulution 
of  potaasiiim  chlorate  ii,  i-educed  by  meaiia  of  tJie  «iiic-eo|>per 
couple,  a  portion  of  the  redtued  chloride  is  converted  into 
idno  oxychloiT<le,  which  i«  insoluble  in  water  but  rwwlily 
HobiUe  ill  dilute  nilphuric  add.    Th«  (piatitiiy  of  oxy- 
chloride    formed    ia    fcteaWr  the  more    cooceittrated  the 
solntion.     In  order  to  avoid  the  error  duo  to  thLi  cause, 
the  chlorate  eolntion  is  heated  with  the  couple  for  aWtit 
one  hour,  and  pure  dilute  sulphuric  iieid  ii>  then  adilcd  until 
the  sine  hydroxide  and  oxychloride  just  dtaeolvc.     The 
liquid  ia  Altered,  netitnil)»ed  with  odcium  carbonato  i>nd 
tilrateil   nnth  sker  nitrate.      Tins  modilied,  the  method 
gives  very  accurate  rcsidte  ;  the  solution  8hoiikl  not  contain 
more  than  lo  gram  of  potassium  chlorate  in  35  cc,  and 
should  jiut  cover  the  couple." 

Elftotrio  Ught  in  a  riour  BKilL—The  l^K^k  .Milk 
Londiiiidcriy,  l>cl(iii<tin^  to  Mr.  ii.  K.  ('illiLuid,  havu  jui«l 
l>oon  electrically  lighted  by  the  (.liUehcr  Com|iiiny,  Mr. 
Sbmnoii  h;m  liad  rharge  of  this  work.  The  iiiKtalLition 
coiK^ietM  of  u  OUlrhw  dytumo,  eishty  29  c.|i.  glow  liun|M, 
and  ail  arc  kmip  of  2,000  cp.,  the  latter  being  placed  in  u 
mill  yiLiil.  The  dynamo  i^  fixe<l  nn  a  sliding  linl  on  the 
top  of  a  iTiiil  about  3ft.  thick,  utiil  IK  encaeud  in  a  d*ut  |iroof 
box,  to  |M-evoiit  the  |>08«ibility  of  igniting  the  llour  tlu^t 
floating  jn  the  air  by  tJia  t^Nukx  at  the  bnuheii.  At  full 
out[mt  tba  mjtchiiie  is  cajmble  of  su[)|)K*iiig  l.iO  20  c.]i. 
glow  tampeL  The  whole  o(  the  wiring  baa  liecn  curried  out 
timlcr  the  Phwuix  UfKec  lire  rules,  und  where  the  cou- 
tbtctorv  are  i.-arried  from  the  okl  mill  to  the  new  mill  tbey 
are  eticaaed  in  earlhenwHre  pigios  lined  with  astasaUn,  whilst 
ill  other  jilaces  they  lU'e  carried  in  wocaleJi  casing.  All  the 
littiiigs,  Hwilches,  and  fuses  aio  diut  proof,  so  aa  lu  f^tunX 
Hgninet  the  jtutuiihility  of  Igniting  ftixiting  flour  l>y  eisirkn 
caiwed  on  bi-uuking  circuit.  There  in  a  fiuce  to  every  lump 
awl  to  every  brunch  wii-e,  an  well  as  t*>  the  main  leadi*, 
whilst  switches  are  fitted  to  ibe  main  pules,  Iji-anch  wires, 
and  to  every  two  lamiNt, 

Carbon  as  a  Ponitive  Elemont.  -In  refi-i'ence  to 
this  ipiu^tioji  and  lu  iu  very  inijH^rlaiilueonotuicul  lieuriiigti, 
Mr.  iJodniond  KitztivmUl  uiitos  to  jMiiitout  that  the  dilti- 
cidty  ia  nut  in  the  uxiitaliun  of  cjii'Ihui  by  oieana  of  a  Hukl, 
nor  evt'n  in  its  oxiibitioii  by  u  Inic  electrolytic  action.  Tlio 
only  ditticidly,  according  to  hi«  view,  is  in  finding  :i  cheap 
and  effective  negative  element  and  dejKttnrising  agent  It 
ia  in  fact  of  little  use  to  lititiso  whitt  is  theoretically,  aitd 
may  I>e  pructii;ally,  tbo  most  oooiKimiuul  iKxntivo  oleinoiit  if  A 
heavy  ox|)ciKlitiin)  is  iitcurrod  in  the  negative  olemCiit  and 
its  dciKtlansiitioii,  It  may  Tw  Haid  thnt  in  all  primary 
ImUcries  the  cfllciency  of  lite  negative  element  in  a  rnm-o 
difliciilt,  if  Hut  u  more  iniiKitlant  ipic(<>li<>ii  than  the  selcciion 
of  an  efliciiMit  and  economical  jionittve  element  In  con* 
iiuctiun  with  tlic  latter,  the  ipiealion  of  kxid  action  is  iilso 
of  f^rivit.  ■ni]Hii'taiicc  fi'oni  an  economieul  jmiiit  of  view, 
Prriluibly  th«(<e  olworvations  have  iNien  nug^ustoil  by  the 
ci>iiHderalioiui  of  the  new  cai*l)an-coiiKiimiii^ — and  chtorata  ul 
[»tiflh  consuming— butter)'  of  Mr.  WjlUi-J  E.  Case,  of 
which  the  KM.F.  is  given  as  1-25  volu 

been  iuataUed  wit\»  ^jwit  t.\ux«»*m  Oic  VaTOW^  Wjw^  '^'J 
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th«  Omii<l  Saint  Bemgml.  The  Puns  coiTespotKlottt  (>[  tliv 
Jkiiitf  Trhifiiifih  s:iyB  :  —  Cliiioii  lt()iu;yuois,  I'liuc  nf  ihi-  f!  ii-j! 
St,  ncni^inl,  Uwk  it  iiitn  |iU  luiniui)  Keiul  iilmiil.  tiTclvr 
monthR  ago  that  if  t«le|Jione  nfficos  vert  or^nmncl  itt  i4t. 
Rwiny.  ill  tlic  in<>iiit«f<-TV  itwilf,  luiJ  rI  Pr»z  fii  Vuluis,  thi- 
miTnlmr  nf  fiiNi)  lu-ndrriliE  (iniiiially  h.i|ipoiiin^  ;iit)oii;;  Kreiich 
Htitl  lta1i»n  wnrkiiKHi  whilp  <mcHin;!  tho  mnmntnino  Iwtwunn 
(X'tuljer  uiid  Muy  niiiflit  lie  fliiiiiiiiche<).  H«  wMimiiinicHtetl 
the  mI«i  to  Cuiiun  Bt-mnl,  ni  .Xosta,  who  ttrnk  Uji  thti  malUT 
witli  uiierj;;y.  M.  Boiit^gtxiiF'  hud  inwiitod  a  tclephuiuc 
tt|riMrtU)ti  of  Ilia  owit,  mikI  ;«(lct'  a  wliite  tho  Swus  xud 
lUiliiiii  Inivunmicnl^^  jpivL- tlivir  i'us[wctiv('  ^^luirrions  to  th« 
]]i^[iu)tixl  jiLuiM.  Till.'  I'rior  «■»»  liul^-  uulhuruiud  to  juiii  liti> 
t(ilt!|>horH9  Ut  rbti  li;l(<^n())h  wiro  Iwrwcon  A(u>t».  uiic3 
Mniiiiig^'.  StiHO  llicn  Leii:)i1itfiicA  )uivu  Ihhjii  in  ojicmtion  h1 
La  Thitilv,  in  tliu  Ko«|>i<:i.'  of  the  Littlo  Si.  Itumstrd,  iind  in 
M>voral  udjiu-piii  cantoiiit.  \mjA  SuriiUy  ihe  ('ariori  had  ;i 
kiml  (iT  lit-ld^lay  with  liis  tHii'phoiie's  :iiiil,  miilnnjj  thi> 
Little  St.  Ituniiinl  Iiifi  Icmjmninj'  hrad<|iiarti;ni,  he  ronvefsod 
with  tliii  l»rolhiT  ill  i-hiicyc  vl  Ihc  officu  iu  tlic  IIu«)ticv  of 
iTieGtwtid  .St.  Bvriiuiil  und  witli  thv  oBJciiile  in  thv  v.tri<>m 

Gam  v.  Electricity. — A  nolo  ii)i)ie»rH  in  tho  Wt  twue 
of  ihc  'fW  {('"»••/,  M-liich  d€«fr\-»»  iittontion.  The  jn{Nn« 
tlevotod  to  pus  intcrcKtH  iiov«r  mii»  jiii  i>)>|HJi'tunity  of 
tlHrhiiroiii;:  u^stiiiMt  L'loi'lmity,  :uiil  nothing  m'huis,  tn  (iKui*)* 
Ihoin  hvUur  tluiii  i«  olmtiiiclo  u  fiiihu'e  in  rWtnr  lighttiij^. 
Thv  fullowiuji  is  the  iMlx  rvtvirwl  to: — Writing  tu  uh  on 
the  MiKjiict  (if ;[»?  -till]  vlcrtm  Ii;;ht,  Me.f.-ti'K.  UitxtruiLdc  timl 
(.'oniiKitiy,  MwnciiiMtf'f,  Bs»y  thiit  !*t>tni)  tiniv  ago  Mfswg. 
Bope  Bruihei's,  Ludguta  Hill,  lAndon,  ojiaiied  an  extennivo 
liniMch  Mtuhlinhnipnt  in  lhc<  leniditig  thon>«ii!hfiii'u  »f  Man- 
chcoter.  Tlio  rKtliii'i!  uf  their  biuiiivKs  rix)iui-in^  u  powerful 
tiHlsJde  l^cht,  ibey  detrmiinecl  to  fit  ap  electric  iirc  \uin\n 
the  whole  length  of  Ihu  Wildiii;;.  Tliiit  vn\n  doiie  hy  otw 
of  the  iendiii';  cIcviHo  iMigttic«r»  in  MmichpHt^r,  Imt  thv 
uni^eriiiinty  of  the  li^ht  iiiid  the  Iniw  of  u  man's  tiiii«,  whv 
wm  ku]il  raiiuttJiiitly  iiirfltidiiig  In  th(^  latn]tM,  i-ntux?']  the 
hrm  l«  Inttk  out  for  n  Hiikstiturc  whiih  would  r<'>|nirt!'  no 
atUnituiii,  Arid  which  wuiikl  yet  give  m  iNiwurfiil  li^iht." 
(•as  tv]Jiice<I  th«  un'  hiin|i8.  Now  we  *houli)  \m3  ji}tiil  to 
ha\^  thv  etectiicai  vn^nciTA  Htaltfiuent  of  hi»  <-iim>.  Kor 
miruwii  jKiit  we  uv<)U]'le  Ktue  that  th«v<>  ine  half-a-ilniwii 
(litf<>n>ii1  iUT  hini)iA  huiliilflf  fm-  Mich  work,  that  woidtl  Uini 
iiuiukly  iind  rlloc lively  without,  the  ln««  of  "»  mwiB  time." 
oxc4))tt,  of  course,  eo  Im'  »s  tlw  neewsary  trimming  vtsa 
convvmed. 

■leotrloltr  a  Compotltor  with  Gas.  -11k>  'Voa  H'tfrU 
in  it<  retrufliwct  of  I^'h;,  iidmitt*  that  olectricity  is  and  will 
1»  &  ooin|ietitot(M'  with  pi»  tnr  illuminating  ]mr(MW»i,  It 
says :  "  A«  ihu  clectrir  light  (lot>»  nut  u|>])onl  Uj  the  tower 
Hiiiita  of  sot'ioty.  and  i»  it  nnnol  1>e  «iiil  lo  have  any  kiiIi- 
Htmiliiil  daini  U|Kiit  th»  middle  claw«.  tho  aJvuoilcn  uf  that 
By;ttcm  of  li^lin^  niusl>  look  for  the  gi-eaU.'«t  amwint  uf 
8U]>|Mrt  fmm  th«  wuulthy  and  uriKtocmlic  oLimc^.  Aiid  it  i» 
jiiKt  in  the  Iiouk»«  of  theiw  twuple  tluit  ^  isgvnvndly  iiHod. 
It  will  now  \m)  \Kfcia\fs\  ibut  if  tlio  ^u>  iuduatry  is  to  Iw 
injiirud,  the  injury  must  cotilr  from  the  udoiitioii  nf  thv 
cloctrit:  lij^ht  in  thu  hotter  r\i>.f,  of  Ku'isck,  jiUvca  of  jmhlir 
umuMjiuttDt,  and  i'o«tiiuraiitt>,  whinic  biihcrio  j^as  lius  id(^ii(xl 
f»i|irein«L  It  io  eltwr,  thoreforv,  tluit  tho  tnic  ct>n\[>»:titoi- 
nf  jst"  ill  least,  (or  |iuli1i<.'  and  [invatc  illnminiilion  — is  th« 
lur  and  iiuuriduKciii  ultxtric  light.  Thvw  aystcnii^  h;ive 
utixMuly  su|i|ilnntcc]  j^s  at  nuiiiy  lurgo  ustabtishmvutA  in  the 
nu.-tJ-oi'oUs  and  in  the  pruviiioue.    Souu  folks  nuiy  think  it 


IK  (Einuloxivul  to  uctwrt  tliat  tho  gaj»  iiulitAtJ'y  is  adVAtidng 
H'liilf  (hi>  im':iii<!iwL-iint  i.*1tH-tric  light  is  oiistingil  fniiu  thefte 
e*tii1ili>>htu>!iit4.  Hill  it  i»  the  vwrn,  all  thu  «aim>.  Iteceiit 
ri^rs  ha-vo  micii  the  ii|t|ili<'iitJon  of  gas  to  ft  vxriety  nf  |iur- 
[nnn'i  undriMiul  nf  liy  thv  irionnnr'  of  tlic  iiidurtry.  It  M 
Ihi'  fnid  in  niiiii}'  in:>tanftti'  whirJi  drivcothe  onfctni-'x  to  keup 
up  tbi)  nifiply  nf  eiiM'tricity ;  it  is  uhmI  for  itnnnwtic  pur- 
Ixjmh,  such  »»  hoiLtinfi,  iTookiiifj;  and  inuhitig." 

Electric  Ziight  at  Temi. — Thin  instulhition  of  ihuM? 
worker,  •iiVK  Juifftintx,  which  hts  now  licvii  in  iii>f  for  almnt 
u  ywir,  hi)"  |■lx^v^^i  virPi'  wiixi^jwiul.  At  fiiirt  -wrtiio  difliculty 
wim  #x|Mnuiir«<l  with  the  aiv  lanijis.  which  had  u  tendency 
t4i  nvi>rfi.HH),  iiw-tiig  to  llin  vilmitioii  huinmI  hv  lh«  IjIowv  of 
thv  lOO-lon  liAnintvr ;  Uit  suiiik  iniproYt<nii>i)1*  have  boeii 
niuile  in  the  footing  nicrhaniHin,  hy  which  ihiA  difliculty 
hif  \kvu  MK«:<v4HfiilIy  rettirtvoil.  An  nnridt'iil  u1m>  haiipeiicd 
a  nhort  time  ago  iir  thv  dytuitno  hoii^v,  when  onp  of  the 
jointH  in  thu  higli-pn!<KMUix<  xiipjtly  nuiinu  pivi;  way  wrHl 
flixulei]  the  rcxini  tpti'  <p)icVly,  doing  dwue  dimiitge  t«  the 
niei'ixioiil  nuichiiipry.  With  ihiwe  pxaplionR.  howoTcr,  tlio 
in»tjiIlutioii  iuui  lias  workutl  withoul  a  hitch.  Them  aru 
tihout  iiix  mill'*  (tf  inniriK  pnt  up,  chiefly  eop|i*r  wtre, 
iiiip[H>riMl  hy  jmni^Liin  iibtuhitoiv  on  itnlca.  Thv  liini{Ui  ara 
dividml  into  iwelvi;  cirruils,  which  nidialt!  in  nil  dirw-tionii 
fnim  ihc  rI<K-k  tower  Mimioiintiii;;  ih«  {lyiiHitui  hoiuu,  uml 
vueh  circuit  i«  M.i{Mrutvlr  uuiitivllwl  liy  «  switch,  Thi;i*e 
iuc  4lx>iit  uiitt  hunUutl  Svhwt;nl  urc  Umipii  of  '2,000 c.p.  tu^^b, 
and  over  thi'iMi  hundroU  Bcnifitviit  gluwlaiu[>si>f  from^^cik 
to  dOv.p.  in  UBc.  The  total  arcu  uvuupiud  hy  thvstvct  works 
U  210,.'iOO  Mpun;  yiinl*.  For  tuctcnial  lightiii|^*8on)e  fifty- 
»>U  iiiT  lainjn  ilhiminat«  itu  arvu.  of  160,000  square  yaixls, 
hiiing  at  tho  nU«  erf  one  urc  tight  for  every  2,6G0  etptare 
yanU,  whilst  for  tntvnutl  lighting  there  arc  foity-tfuwi  w* 
tanii>H  whii'h  ilUmiimtte  iiti  ariu  of  31,500  m<|1iiii«  yNnla ; 
thiu  rau-h  lani]i  lights  730  Mjiure  yank.  The  innimlwiceiit 
liui)|M  urc  di^trihiitvd  over  uu  uroii  of  4,000  squiu-u  yanU. 

Now  Yoar'it  Bonoars.^'llio  hKHiay  Pud,  tliscuHiiig 
thti  hoiii'iuv  .innouiKod  with  thu  new  year,  rt-fvn^  to  tJiat 
bestowed  on  Vlr.  John  I'endor  in  tho  folluwing  tenns : — 
"  Sir  John  I'tiuder  !  Lojig  looked  fur,  amm  at  lusL  The 
ex-nivniWr  for  thv  Wick  Bur^jhii  \vm  found  it  isuicr  to  get 
:t  knighllioiHl  [ixiin  a  (.Vi imt vu live  Govvnimvnt  when  bu  i* 
out  of  Fiii'U«uiviit  tliau  tu  In  dtH.-oni.ted  hy  his  own  party 
wh«u  ho  wiu  wrviii-;  it  by  liin  \yl««.  But  Uie  Wliof  t*  that 
Sir  John  Peiulvr,  K.L'.Mi;.,  mtisd  hie  services  totlie  tountry 
at  somothinghigherthantbeseeund  gnideof  aColonialorJar." 
Whatever  tjc  thu  opiniun  of  the  JCvruinij  I'inl,  what«>viu-  Iw 
our  opinion  of  Mr.  Fender  pvitsuiially,  there  can  scuitety  W 
two  opinions  as  to  the  service*  be  liae  rendeiixi,  iu  eonjtuw- 
tion  with  hie  colleugues  to  thi«  country,  and  we  d«lihent«ly 
Kiy  iJiat  the  UiiiliiiPtion  confen'ed  iignn  him  U  unworthy  uf 
iJie  voniitrj'  ho  has  ilelightnl  to  Herve.  It  tnuy  Ite  nil  very 
well  to  any,  since  his  and  bin  collciigiifa'  policy  haa  liocn 
micccBsfiil,  that  *ny  other  man  would  huve  Iweii  juM  «h 
miceeiMful.  We  <letiy  it,  I'he  iMittle  hiu  lieen  fought  uiMi 
won  -  any  ninii  can  now  reitl  on  Uie  hHttletiekl  and  ^hcmt 
victory—  but  that  i«  no  piwof  of  liia  Iwing  aMe  to  win  u 
vivlory  hiuiself.  To  eury  out  a  cable  oi*  uiiy  other  nVKletii 
which  hart  liueii  voiiAtrtutwl  afi  inUiii,  and  i»  iiow  upiutjudiiiig 
completion,  is  not  a  hard  Utii.  I'he  tipbill  work  wus  in 
(UHt  yvui%,  and  it  matter^  litUe  whether  the  ruling  jiu^'iun 
WU8  aulf-iiitere-Ht — which  in  tlie  euxe  with  most  of  lu — the 
rosiilt  in  of  immon.se  imijortanco  to  thv  country  and  to 
cii'ilisod  himuuiity;  and  if  it  dveei'ved  recognition,  it  Ueservos 
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anraetbii^  at  a  tmr  higbor  nnlcr  and  rhiincter  than  has 

TeUpbony  In  the  United  Kinffdom.^A  ^vi-jivi 
of  artifW  u[«nn  tho  Tel«i>liuiiL'  CompAnic*  lA  iho  ViHltnJ 
Kuif^om,  which  ori^pnally  aiijMMi'wl  in  tho  ff^tJjf 
JtulMin  hiwe  iioon  Tv\iriitXt>tl  uiui  iw>no<l  iti  )nin)|thl«t  fonu 
with  «n  intrtwliictimi  \>y  Mr.  C  L  W.  Fitzgenild.  It  tnny 
■ions  lie  tj)kon  lu  nlmoRt  an  mithoriutivo  statement  of 
ilioTi  nf  tho  iclciibiiiie  t^oinimnieK;  nnil  the  remai'ks 
iiig  ihe  eiiiiin;:  idsliniw  k'twecn  thc«i*  cnnnnnies 
tli«  (^nwiimcdt  M-«  worthy  of  alleiitiiHi.  H'hia  m(wi 
irUtit  |MnK>^|>hii  ill  llm  ilimclinn  are  al  the  eiu)  u(  tlin 
iu4ion  iiixt  «t  Ihtt  cnti  «f  the  R']irint.  Mr,  Fitz-ji-i-iilil 
Uw  I'viiclitHioii  of  hia  jtiliuhictioii  Miya  :  "  If  i  m»|i  vt^rn 
of  the  different  trunk  uiren  alrowlj  nin  hy  the 
iMni|uni<M,  it  irntild  t>o  fi^iiml  that  hut  little 
iaixi  to  )«!  ilonc  Itcyontl  the  niiiiiiiig  of  tntnk  n'irc:>i 
ween  London  and  Bmti4  uul  London  and  nirniiii^hitui 
tn  eii»lilR  thi^  |irinci|ial  comini^rciAl  cuntrus  to  conrerw 
t*>yL'tht'r.  Once  this  is  dotic,  tlte  Po»tmii»t«r-(jctiiJniI  will 
find  a  khar]!  comjiotiUon  Hjiring  uji,  against  wliiih  hu  will 
hinueU  poworlesa."  Tlio  concluding  ixiragrajih  iii  the 
V-t  n**lrt  ihiw; — "The  Iirief  duscription  we  have 
cJ  ditriiijf  the  lu«t  few  ut-ek^  of  tiiv  dvvulo^mient  of 
i]ihqny  all  over  the  1Jnit«d  Kiiijploni  hus  fur  exceedwl 
iM  we  iim|K«ed  to  mintelveH  whon  we  mt  nut;  htit 
Vetit  on  the  conviction  WM  forced  njion  ne  inoro  and 
tnnre  Uul  piiMie  opinion  neeilBil  to  he  informed  of  tlie 
mft^nitnde  of  tho  monnpnly  "ilently  arrowing  n|i  in  nil  direc- 
i«,  Anti  for  which  evei-y  year's  delay  in  State  piircliaw 
I  ndd  un  increasiil  hiinJen  to  the  countrj-  ultiniAtcly. 
Th*ro  «*  «  good  many  of  our  legislator*  who  are  only 
ling  to  find  a  eaiipe  in  which  they  niny  di^tiiiKiiii^h 
Vfl*.  We  commend  to  tbcin  the  scnoiia  sUidy  of 
tti«  LeW|thom]  iiroMeiu.  tlwlfoug  liy  ixul  ex]>o^iQnu^,  the 
Oflvemmcnt  will  need  a  go<t^  deal  of  av(-)i.kcning  hefoi-e  it 
ndH  it«  nye^  and  railiitci^  tho  luiltvd  fact  that  uvoiy  year 
I  he  funi  whirh  it  will  «veiiliuilly  coat  the  cijuntr)'  tn  sociiro 
the  ooDliul  of  the  usiephone  ser^'ice.  which  menus  chenp 
telefrhiiny  ami  iinivci*«l  telephony,  stirh  as  prival«  lom- 
cun  utivioualy  never  jpvv,  in  mountjii^  np  ai  tho  nilp 
nuHkina  a  year.  The  estinint^.'d  viduc  of  the  [loreni  and 
■ndnldtary  «i»iiunie»  in  now  five  million's  ^teilin;;,  und  in  a 
»*r>-  fpw  year*  ihey  will  have  i-euoheil  a  vahie  of  ncaivr 
twenty  milhorw  than  five  We  Hiip|KiM,  however,  that  tho 
(ttA'ejiiment  will  wait  till  the  (mivinccii  arc  all  connected 
with  l>indoit,  and  the  coiniuinica  ainiil>;iini:ilMl,  uiid  at  ii 
niinons  ctMt  th<^y  will  then  h^^in  to  lieKlir  tliL'iiiKulvLi^  I^t 
tu  boi*  that  in  this  caxe,  iit  any  nit«,  we'  may  prove  to  he 
fain*  pit)]diet8.'* 

Qas    Compfknies    oad    Electric    UghlinK^.^-Tlie 

Mtiii    <d  iht'   Iti.uifonl    Ctir|Kintti<jii  uhc  ■ntiiei>    of    the 

WTTtw).  of  the  Iin|K!rial   Coiitinentid  (itin  ASfioriatioii, 

rd  the  town  of  Liil>«fk,  of  the  authorities  at  LondnnilonT, 

W  ■•— fiml,    A:c.,   dhonld  W    cirofidly  ronsidoiwl    liy    nil 

_  _<  d  in  the  electric  lij^ht  indiiMiy.      It  would  stecin  thiit 

uatiiml  development  of  elerU-ic  lijjhtint:  is  t-lirit  the 

itallatton^    fihonid    ht  carried   out  hy   W-ul  <^oRi|MiTiii:« 

KjMf-~iulIy  ftirmcl  to  mji]ily  illnTniiuints.    Some  yoars  ago 

{triNDnl  vriler  suj^ested  to  tlie  ffi»  coni|NuiioK  that  tho 

)»licy  they  could  fJiiritue  wa«  to  obtain  powers  to  cuny 
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ont  electrit'  li}^htin|^.  not  with  any  idea  id  n«vi>r  using  thoac 
powem.  but  on  the  contrary,  with  the  intuntion  of 
pnithinjj  forwanl  tho  work.  Mr.  King,  from  a  iwinn-  rend 
liefore  th«  American  C^a»light  A»>ociation,  seenm  to  Hliuro 
these  viewB,  Hu  aaj-a;^"]  do  not  holieve  that  electricity 
is  to  driru  ff%K  for  ilhiminalion  oitt  of  the  field,  uikI  thiit  we 
nin  lie  domruiU'd  Iiy  knowin;;  that  our  nxwuiijr  )tlaiit  i«  to 
1h!  devoted  cxchi-iively  tn  iwnding  out  a  fuel.  Itiit  I  do 
ItoHovo  there  is  a  place  for  electricity  ;  tluit  wc.aa  giw  mi;n, 
arc  tho  projier  one*  to  supply  it  ;  ^rid  tlmt  the  time  is 
ixiratiiK  when  ii  trill  )>e  so  ewiKidereil  i>y  all.  'rbcre  in  a 
goml  dwd  of  philiwopliy  in  the  i-eply  rrf  a  ceruiii  giw  man, 
who  mis  atkrti  if  il  wei-c  irnc  iliiil  hjn  conijuiny  were  t!«>inj; 
to  enter  the  rlectritsd  field  '  He  repIttHl  :  '  Yes ;  and  I 
l^honld  not  l>c  Aiu-priiHKl  if  wo  were  oellii^  coal  oil  Iwfttre 
kmp.  We  are  in  ih>i  lij^ht  lawinewi,'  So  far,  the  competi- 
tion (if  elei'irit!  tight  hiu)  not  seemed  to  diininieh  tho  \v>o  of 
fja-s  to  any  extent ;  in  fact,  moat  compatiioii  report  not  only 
the  avcni^^ti,  \ml  cvcu  a  lur^ei-  increase  than  umulI  in  their 
send-out.  Hni  if  the  iiso  of  cl(»:ti'icity  ooulinuee  to  iitcroue 
aa  it  hua  in  the  laat  few  yoara,  will  this  always  ho  Lnte  1 
In  oiu-  SBclion  of  country  the  arc  light  )iJtaaliuosttiu]wrR«detl 
^  for  Ktrvi't  ilhiniinalioti.  All  hiiildings  in  eoume  of 
cxiimtmclion  u(  nny  id«i  or  importance  in  tho  vurioun  citico 
of  the  country  arc  Ivein^  wire«l  for  inuLndcM-cnt  lif^htjn^. 
Tho  report  come"  that  all  nuinufHrtuni))^;  ottahlidmionlA 
tuippliping  olcclric  lighting  matcHal  are  fiir  hehlnd  thetr 
ojtlera.  Doe*  :dl  this  rntstn  that,  after  tdx  or  wveti  year* 
iisn,  it  tuLH  licDu  foniiil  unprofltaMo  to  eiigajfo  tu  oloctri**' 
lighting,  or  that  tho  denutial  is  growing  Ions  f  I'mlouhtedly 
there  have  boon  faihiros  and  nnjirofitalilo  invopitmoiitA  In 
this  Held;  Uit  \inst  it  liepn  the  nilcT  I  ccrudnly  have 
he;u'd  of  no  gas  company  that  haw  tried  the  ox]ajrinient  and 
failed."  Tlio  reader  of  the  fiii|icr  thiu  goes  un  to  explidu 
the  lulvfrntHf^r^  a  gan  comiuny  haa  in  carr>'ing  out  the 
work,  "  Now,  let  iiH  •00  wliiU  ndvnntagM  Iho  iiveriiKC  f^e 
company  may  have  :  ( I )  I  wmdd  say  on  cost  of  tnMalL-ition, 
the  proliaUility  u  that  all  eomponioB  can  fintl  tJio  hhuiII 
piocc  id  gnuiind  noiewsiri'  on  ihe  prupeily  they  wwn.  and 
niaytie  nullit-ieiit  rouni  in  their  pro<tent  l)uiklin};8,  hy  ro- 
an^nging  and  economizing  8|)hc«.  For  noceenu-y  foiiuda' 
tioim,  a  grout^made  of  old  retort*,  old  firo-Vricks,  ami 
refiue  of  vanons  kindK  lirokvn  lu  the  (iroiN)]'  i^ize — can  1)0 
iitiliEHil  witli  HjHint  lime,  which  lit  nliooat  as  gooil  ait  cemoiit 
for  thii*  pnrjifi*!.'.  (2)  Tho  tw^iig  in  otponse  of  ninnage- 
mcnt  Ciinitol  ho  t|Uf»tioucd.  That  with  lliu  force  naam- 
snn\y  a  iwrt  of  the  gas  plajil  foww  new  men  will  l»c  iiowloil, 
innst  Ite  iipjuiiviil.  <3)  That  gUA  companien  have  a  cert^uii 
amount  of  refuKR,  Uiat  wnuhl  athtTwise  he  wa.<ilu,  which 
ran  Iw  nawl  for  fuel.  For  initancc,  coal  diifti,  ooke  breeas, 
aiul  mon;  or  less  coke  that  can  Iw  secure"!  hy  e«iv*:iiing 
their  ciiidcis.  All  theee  we  iiso  on  oi-diiurj-  grat«  Uxre, 
with  tho  help  of  a  Parsons  Ikhiwer.  If  a  fiu-na<:«  u«la[)Uid 
more  eH|ivciallv  for  tin;  kind  of  fuel— aay,  something 
something  nn  the  plan  of  our  reyenerativo  or  rccuperativo 
furnace* — were  made  l<j  fiupply  a  Iwltery  of  boilers,  the 
cx[icntH.-  for  fuel  might  lie  rethiccd  to  a  niiuimuni.  nm-ticm 
for  mting  oil  and  tar  arv  aino  lieing  |i«rfect«il.  I'owlily 
when  )>i-ices  for  tar  are  «uch  luf  have  iilitaini!))  in  many 
)Kirts  of  the  country  dnriny  the  hirt  few  yc;ir»,  it  mij^ht  bo 
ioiind  profitaliltf  to  make  light  of  it.  (4)  who  mn  rcaliiec 
the  |)o»i.sitiilit!C-fl  and  the  ntlvuniagoE  tliat  gns  com|Mnic^  may 
have  ovor  all  other  conifietitors  when  they  ahall  )»  aWo  to 
n«o  for  fuel,  or  directly  in  the  engine,  a  ^  that  ahull  coet 
thorn  Imt  from  2  to  3  cents  per  1000  cubic  feet  T  This  yoti 
luiow  we  aro  ^iromised," 
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FXECTIilCAr.  niSTKIBUTION  BY  TRAXSFOH\rKHS. 

The  greul  HimpliL-ii  v,  luw  coat  iiml  hi^  efficiency  u(  iho 
iilu<niiit«  current  trjimfurnier  ure  mnriu  which  have  given 
this  apmiwtiw  ;i  dtifiiiiiuiit  |x»!ition  in  ai«c»  where  eledj-ir 
energy  nii.i  U)  W  tmn^mitutl  over  loiij;  diHtniiccM  and  liin- 
UnbutMl  thruiighmit  h  wtiHiilenililo  nrciu  Ic  niiiy  )>o  that 
the  fiilHro  will  mo  u  gi-euler  dovi-ltiijemwit  of  stmii^c  Ud- 
tCI'ic^,  a  irhi-apeiiiujj  uf  thvw  nppliuiicei*  iiml  mi  ]ni:i'»i«u  in 
their  [ireiCnl  low  eflifiewy.  :ivei-iij;i nj;  im  it  <li«>«  imlv  alkuuL 
CO  i^rtent.,  whcretiy  it  will  l»e  [.rwaiMo  t.,  tij.|ii,  ji  "ilistrii-l 
fmni  »  t't>nli'al  isluiioii  iiixl  ii  liirx<^  niimtx.*!'  <if  Mili-ireiitriii 
nint<iii)iii^  Ntoi^jfti  ItikltpiioN.  In  thit  aivo  wuiitil  lio  Hoirnre'l 
Ivrit  uihiintiigen  not  pai«c!»C(l  liy  the  allernatiii):  i.-ttn'ciil 
system.  In  the  tii-nt  |>lucu  the  cm-rent  Mi|»|ilie(]  wuitld  \>e 
MlilMa  fur  niutive  iiower  and  Hleclrolytic  {)iir|KHie8,  and  in 
the  second  )Jace  the  siipitly  of  cnergj'  woidd  not  lie  w> 
directly  and  ininietluitvly  nc|)cmlctit  njwn  the  iniiintniniit*; 
of  machinery  eoiiMbititly  in  nmtinn  iit  the  i.'^ncml  i^tutliin. 
Kill  r)utn*ilhstaiHliii<;  tnew!  aliviuiia  mUiint.-igo'i  the  unc  of 
liattei icK  iit  ^t |ii«sunt  |iniolicully  extliittetl  Inmi  centiil  ntutioii 
Itj^htin^  owitij;  to  their  hiyh  ctwt  sihI  low  eUiciency.  whiLit 
on  the  other  hiiiid  the  ihooretieally  Ims  [wi-fcct  system  of 
dtfltrifinlion  by  iilternuting  currents  and  tniiiv^^nnfrs  i« 
iDnitii^  motv  und  more  into  nae.  It  i»  :i  Ki;>ijiticj4iit  fuct 
tluit  the  utility  of  trattsformerii  in  even  rwu^^uisiKl  hv  those 
who  mwy  reiisoualJy  Iw  8up|x»o(l  to  have  tlic  KnsittviL 
ii<')iMl)t»  interest  in  the  dirwt  sii|i[)ly  xyxteni.  Thus  the 
Tliuii»uin-Hoiist4in  Conijiuny  in  Aiuericu'  have  iuldfHl  the 
WeatinghoiLsc  atteniate  tiu-rcnt  systcni  to  their  on';^iiii(l 
l>ii»iitM*t,  und  witli  the  tnont  siitisfiMirLory  rc4ulu  ;  the  S'ew 
York  Billion  Comjiany  have  iMHuhl  Um  Zi|M.Tiio\vsky 
[mtentfi  for  tranrformoii  iu  order  to  bo  able  to  extoint  their 
areii  of  supply  ;  the  MiLm  Mison  ronijiany  have  luul  (iiinz 
niachiiieM  and  Zii>eniowRky  transfonnei-s  atwnrk  for  a.  year 
ami  8  half,  and  other  (■ontineiiliil  Cotnpaiiiea  are  followiiij; 
miit.  A  Ur^i;  centnd  etution  on  the  ail«niute  cunt-nt 
system  baa  lieen  estjdilislied  at  liome.  aiiothL-r  at  Lucerne, 
Hiul  Bnuiller  Rttttioiin  in  \-ariou<i  continental  towiiit  luivo 
lieconio  a  matter  of  onlinary  omiretHH'.  Hi-iv  in  Knfflund 
eentrul  stution  li]{fatiii}f  hiw  not  Itecn  deval(i|>ed  to  imythiiij^ 
like  the  extent  [irevailing  in  America  or  the  Cutitiiiei'it,  lnit 
the  only  lat^fps  central  6tatior^  that  in  Bond  Street^  in 
luMiduii  i»  on  the  alternate  current  »yi!teiu,  and  as  oiip 
runders  know,  a  Himtlar  stalion  on  a  Inilv  yigantic  aonle  i* 
|iro}Oct«d  for  Deirtfonl  fn»m  which  a  j,T««t  fwrl  of  thi-  City 
uto  1*0  su|f]iliei). 

AVilh  thesu  |M\H3fi)  of  the  vitality  «f  the  altentate  cmreiit 
Ryfttom  Ixifnrc  them,  cii)pu«cni  need  not  heniUte  tu  .Tdopt  it 
lit  onoc  for  central  Kt.ition  wnik,  nutuithKlunding  the 
{M>Kii1)ility  that  some  twtlei'  fcv«teiii  iinyiit  Iw  deviiie^l  in  the 
fiitiire.  HesitntioM  mif;ht  Iw' justified  if  there  weicany  pm- 
iHibiLity  thiit  an  oqiully  cheap  mtitimiotu  current  systetn 
would  Iw  available  uithin  a  *hoit  time,  ur  if  the  ehiuige  to 
the  Iwtter  itystein,  when  it  becoijies  available,  would 
involve  the  discanlinj;  of  the  whole  of  the  ultornate  current 
plant  But  there  in  as  yet  veiT  tittle  prosiiect  that  the 
lifHt  iii-opmitinn  will  tie  TC«li»ecl ;  whiUt,  as  re-^iinU  the 
Bccoiid,  it  is  (jiiito  certain  thai  tJie  greater  und  more  ex- 
pensive ijaii  of  the  iiwuillation,  viz.,  the  motive  power 
and  the  difltribntiny  plant,  will  be  equallv  suiuhic  for  the 
fontiimoiu!  current  svsteni  when  the  tninwition  tan  be  made. 
It  might  be  objecten  that  the  pi-Dsent  «virt*.m  of  overhead 
priroaPi'  wii-eft  an  u»wl  in  connection  with  tiunsformerH  would 
}tc  quite  imifUitalile  for  Wncnil  ili«tribiition  on  the  con- 
timioiiH  current  system.  Thu  aniiwep  is,  thai  overhead  wires 
are  eijiially  uiiHiiituble  for  a  (general  Ryrtem  of  public  supply 
bymeam  of  ultcrnalinj;  currente  and  tiansfinTnen*.  It  ta  in 
thia  connection  that  the  partisanfi  of  the  ulleniato  eurrent 
xyRtem  have  hitheilu  niade  the  miRtako  of  ^eticndiHiii^ 
from  toolatod  exfjcrinicnl*.  W'c  remember  that  it  wna 
florae  yearn  ago  a  favourite  IkkikI  of  one  of  the  cleetricianfi 
on  the  «Ufr  of  the  <inj{inal  fompiinv  owniii"  the  fliiuliiitl 
and  Gibb'a  |wient«:  that  they  wiiilif  ovoniifc  the  Kteilric 
Lighting  Act  by  not  nmkiug  any  iij*«  at  :tll  of  thortreet*  but 
aiinply  »itrinyiii^'  their  primnry'iimiiw  overhesul  from  ]«wt« 
fixe«i  to  the  njofn  .>f  tlic  hoiiwe,  and  thej'efoi'u  oii  private 
pnjjjerty,  for  which  wayleavc  coiihl  always  he  of>tain«l  with, 
out  livubliiig  mnniciiia!  or  otiieruulhoritiea.  Ab  amatterof 
ftictt-Ho  whole  of  the  distrilMiting  plant  inuonnevticMi  with  the 


Boiid  Street  oantisl  iitation  eotwintii  of  mich  winoN,  and  m  ' 
instalUtJoii  han  Attained  a  eoiiAiderablo  «tzi>,  it  ini|;ht 
HM  if  the  lioaet  (jf  the  cutrly  pioneer  aliovD  mnntionod  eo' 
indeed  Ite  nwlised  in  itetital  [n-actiea  Butconmdor  howl 
proHentHtate  of  things  has  com*  alwiit.  The  Uond-sti 
Stutioi)  wan  Ktarttid  |irinci]ially  with  the  olijoct  of  !4ii|tpl)'Ui 
the  Orosvonor  Gsillerj-  wiili  light.  The  venture  wiw^' 
aitccott,  and  indncod  other  e«tu1>likhinonlK  to  a)tply 
curreiit.  Shopkottptirs  here  und  there,  then  private  hoii 
some  rcMtiumiitH  and  cafe*,  and  a  few  iheatreit  and 
plaifesi  of  entHttjiiitineiit  liocame  cuotomen).  It  wiw  »o 
and  liimplv  to  iidd  new  siilutcriWra  to  the  lii^t  All  that 
rcijiiii'cil  wu>i  toKtnng  a  new  imir,  or  tafi  one  of  iheexiKtit 
iHiiry  of  overhead  muiii«,  ami  connoct  thone  willi  a  IntnA- 
former  in^tAlliMl  on  the  premiAeit  ai  the  new  sultficritu 
Owirig  to  the  high  prewiure  the  cuiTent  can  lie  mrried 
considerable  diRtitiioe,  ami  thiii«  tJiero  seom^  to  be 
any  limit  to  extension.  Uut  this  is  not  a.  geuorat  aystemi 
supply.  Ah  long  an  i^^nlateil  ]Hiints  at  r^nnidorable 
tanfe«  ajHirr  hiive  lo  Iw  Biijiplied,  the  ovorliwwl  i>y«t«m^ 
pixibably  Iho  only  one  which  can  Ikj  iwo<l  with  e«oiioiL 
wiiilftL  i)ic  genei-al  iind  veiT  natiini]  objuclion  of  the  iiihAl 
tJititJi  to  overhejul  kii'l-s  cuii  lie  overeonn.'  by  tho  pica 
afl*r  all,  in  any  given  «pi>t,  there  are  but  few  of  aitch  vri* 
erected.  But.  imagine  what,  stale  of  things  woiihi  exi»l 
every  hou«e  in  a  diMtrict  bad  to  Ije  Mi]ipliei|  in  tbi»  f:uihic 
U'ire«  would  grow  to  the  t>t2o  of  heavy  cables,  diflfignringt 
fltrecf*  and  ftmiiint;  an  ever  present  danger.  It  i.-*  toIora^ 
ceitain  lltat  amongst  the  many  hunilnMls  of  luaiiiH  whid 
wutild  cress  our  t>t)-oeta  in  all  poitaible  dit'ecUoiis  there  vn. 
lie  ooiiie  which  are  iiiijMtrfeirtly  MK-itruI  or  art:  othert 
defective,  and  woulil,  from  time  t^  lime,  full  to  the  groit 
with  diRisti'oiia  reotilta  to  life  and  pro|M!rty.  Itut  a|M 
fmm  cunNide rations  uf  safety,  thu  flysteiu  woukl  IfC 
eoatly.  ^fr.  Prewe  recently  told  the  Institution  of  (_*ii 
Engineers  thiit  the  yearly  ujikoeji  of  an  overhoiid  fircii 
(.-onto  idHiiit  .£7  per  mile.  M  ith  hctivy  caMee  the  exgien 
woul< I  probably  lie  much  greater,  to  say  nuthiiigof  tliediii 
which  n  HiioWAtomi  like  tluit  of  la«t  year  might  do  t« 
i4y.itcm.  In  view  of  all  this,  the  adviK-ate.s  of  the  ultonu 
current  system  iiiust  nuke  up  their  minds  to  aitojit  iimlf 
gmiinil  iiiuiiu  if  thev  wonld  ho|>o  to  e»tabliah  ii  system  ' 
Hiipfjly  which  should  be  nxJIy  geiivnil,  and  as  it  would  ' 
obviously  too  costly,  and  in  n  moajinre  also  dangeniiis  toi 
nei^  the  traiiflformpr  of  each  aiiWribor  dirpetly  with  und< 
gi'ound  mains  ill  thu  same  way  as  is  now  done  with  the  oy 
hdul  winw,  we  am-  force«I  to  the  cuiiclnsiou  that  the  distrit 
tioii  niiiai.  1m?  iiuiiie  by  a  network  of  low  presaiire  uiidergmui 
mjiin«,  vciy  much  in  the  ftimo  nnuincr,  but  not  to  the  wrt 
extent,  as  the  system  at  present  in  use  where  the  Uim]M  , 
diretlly  jtiipplieil  from  tiie  dynumtw  at  the  contnil  Rtatic 
Wo  bn-y,  "  not  to  the  su.me  'extent,"  liceaiiee  the  maximi 
ilisUince  from  the  mainre  of  current  to  the  lamtn  could 
conuiderably  shoiteiiwl.  In  the  diivcl  iiiimJy  nyiitem, 
as  is  used  in  New  York,  Berlin,  Milan,  and  other  towns,  ■ 
Roiirce  of  current  in  iieces^rily  conceiitnitett  at  tlto  ceiitr 
station,  and  although  we  may  dimininh  the  inennality 
pi^sawrc  at  different  (wints  by  the  ertabtinhirient  of  "  feent 
centre*"  «ich  sujipliixl  witli  i-iu'ictit  at  constant  |)ro&siiro 
itti  own  dynamo,  there  is  otivluiutly  a  limit  lo  the  number  i 
feciling  centres  by  the  greater  complexity  of  the  plsuit  at  tl 
centiiil  station,  and  In'  the  iiecesrtity  from  economic 
of  employing  ilynanuis  of  fairlv  large  size.  Vnch  feadii 
centre  murt,  iherefore,  fiuppiy  a  coin)KinLt  ively  lar 
nural)cr  of  lam)is,  and  ii»  a  neccwiry  consei^uence  the  ill 
Uini'e  iwtweeri  npightHim  lug  fewfing  centres  mii«t 
eon>iiderfil>le,  necoitsitating  the  employment  of  vei 
heavy  distribiitiiig  mains.  Now,  if  vro  can  hall 
the  difctiince  between  the  feeding  centres,  we  qu: 
the  weight  of  copjier  in  the  mama,  and  it  is  in  tl 
coiniection  lh.tt  the  great  utility  of  the  iilternute  tu 
system,  or  for  the  niatter  of  thai,  any  tnitiBfonniug  »y«e  _ 
Wo>me«  »|>iiiircnt.  Theiv  ix  pi-uiically  no  limit  to  the 
iinmlH'ir  of  leeiling  ccnti-cs,  or  us  they  uropierlv  ought  to  lie 
ealhiil,  siili-iontii?*.  which  can  lie  iiistatlod.  Owing  to  the 
high  j)tx'iwure  in  the  [Mimai'i,'  cii-euit  thefeocliiig  maiiift  need 
nut  Iw  large  and  yet  thu  prcfeniuc  at  the  sul)-centrc« 
may  W  pmciically  coiwtiuit,  notwitlistiinding  luiy  jfossiUe 
vunatioii  in  the  call  for  eiiiTeiiL  itt  diHei'ont  time!!  ami  in 
different  sections  of  the  diatriot.     It  tbtfofort  l> 


I  to  estabtnih  a  great  nunv  moro  siilHriiiitivx  ax  there 
■re  ilynimnsi  »t  llie  station,  whilst  the  weight  nt  copjwr  ir 
the  iIiKtrihiitiii^  nuiiiut  cuii  Iw  nMliicwl  t-i  iin  iiiitnuiit  wbkh 
will  rviuler  it  |i<>iuil>lo  to  work  the  iliatrict  witIi  c(!uitoniy. 
Bat  th»  |irewt)t  custiMn  n[  itlucin^  a  itnail  tramformcr  nn 
thv  |)itetntsc«  uf  exchmbttailHirwoiikl  have  to  1)0 aWitduuvd 
ill  a  sj-stcm  of  jjciioml  CTiipply.  The  iiiHtulliitioii  itoiild  he 
sumcu-hut  »s  frtllows : — A  iielwnrk  of  nnileiiiromifl  dislri 
■  I*  ol  c(.iiu[umtivvly  iiuuill  sw-tioii  mid  s»l>i«.Til>oi> 
•AS  ill  ilic  iL-nuiI  (lirwl.  Kii|>))ly  MMom^  Thf 
iibtur.iik  111  \ie  |>riiviilMl  wilb  a  Lir^u  iiiiihIilm  uI  fi>i<<liii^ 
Uixe*:  L-iMiuiiiin^  the  oiiiiiii^vtioiM  with  tho  N^^otiiiljiry 
riiiiiiiilB  (if  Ltr);c  tiitiiKfi>rtti<M>  |*Iiii'l<i|  ii.s  naw  tlic-xL*  {Miiiit.'' 
jVKkilile.  The  |iriiiiiiry  iciiniiiiiU  nf  ihfsv  iniiwfnniiers 
niM  !«  connoclid  hy  "fwxlci*"  aIw  jirofcmhly  ])Inc«<i 
Niergmtind,  willi  the  crucnitJii;!  elation.    Tlte  Io««  of 

^l^o»ulru  ill  lh&<«  fet>i](>r«  rieeil  only  lie  very  tritliii}^  >uiy 
rom  I  W  '2  per  r«iil.  at  iho  i*itil*i(to,  i»inl  ainro  l;irgc  tniiw- 
mera  tan  no  iniulo  nltnmt  romplutdy  svlfrcjni  luting,  thv 
utifiii  in  |iri>«wiirc  at  tho  liitn[»  cniilii  Im>  kniittrell  M-ilhtn 
liunis  iifiw  iiuud  in  in-lidliitioiiit  Hii[>j>li<,vl  on  tho  diit>ct 
«rMoru.  In  Uii»  mannnr  it  nnuld  Ik!  [joivilitc  t'>  li^^ht  u 
coiuiMei'ahle  district  from  a  Httttioii,  two,  three!  or  inoTfi 
mileB  dietnnt,  Imt  it  is  evidont  tlmt  Ilii*  i"  indy  [i<i!;.«ilil<> 
hecauae  of  iho  riri>jicr  network  of  imdorgnnind  diMtrihutinf; 
nuuiilL  Now  lhi«  ni'twork  would  tw  «(|iuil)y  iiwr^ft.'i;»ry  Iwd 
aasiinicd  th:it  ihodtKtmt  wouUI  )>e  lij^ht*^  hyonitliiiiinu!< 
i)l«  with  iho  inter^ctiUon  of  stonigo  iHitterioii.  Tbv 
ly  jort  uf  thti  |)1ant  thnt  wnnVI  in  thiM  cuac  liave  to  Im* 

rl  u-oiild  Iw  Iho  idtomiitD  current  I nitiiifon»(n-ii  for 
Kt<itu^e  hatt«rios  would  h»v«  to  l>c  sulistJtiitcd. 
liunriso  tho  whole  of  tho  difllrilniting  {iliint,  titrhidin^ 
Ivn,  fowliiig  hoxw,  riolwork,  and  hoiwo  ooniioftionft, 
Jcl  remain  serviocablo  under  the  new  syiiloiu.  As 
Rtprda  th«  geimnitiii^  ittiition  the  only  [uirt  Lo  W.  rhnii^ttNl 
TUtild  Im!  the  dyiiamue :  all  thu  revt,  vix.,  Wiilert,  i?n};iiic>(. 
ijuftin^  rti«l  other  genr,  nii;iildtin"  appliance^  and  mwwnr- 
iriK  iiiJiinimcnt*,  would  lie  wiiiiilfv  avaiLiKIc  when  a  Iran- 
Ntian  to  a  miitiniioiu  oiirrent  KU|>i>!y  ■-'->■■  ^o  iniide.  To 
hm  .i.lii.I.u- ;  Secomlnrv  Iwttcrios  would  form  the  most 
T-  r.t»  for  dlmlnhiilin^  elwrtrir  ciirreiitA,  Ihniiighoiil 

...^.i.trts  from  a  central  »talioti, jirovideil  they  uere 
&<:iently  cheap  and  eflicient.  Until  hatterioi  are  im- 
'nA  no  wt  to  l>o  Me  to  compete  in  jwint  of  cnnt,  tnain- 
ionnee  and  offictency  with  inUKfoimunt,  it  i»  lx»#t  to  Miipply 
tbe  diittrict  on  the  alternating  nim-'nt  svultiin,  liiying  ilowti 
Mch  (tower  Atul  diitnbulin^  pWit  att  will  hn  ojitully  uvail- 
iMe  when  the  ti-Aii-Mtitin  to  the  more  jiei-fcct  »yst«m  of 
l^blinii;  hv  li^lterifta  cm  he  tuiulo. 

",  The   ftocondary  tvniiinaU   of   tboM   transfonuere   would 

ly  have  to  he  cuuplwl  tn  [tfinillel  to  rhe  itetHoik  of 

lin^  mun«  mi  lui   to    emiun)    iiutoiniitii-iilly    that 

ttoii  of  current  which  involves  a  luinimum  of  energy 

It  hy  xhc  ristirtance  of  the  uiAJtiA.     A  inonieiit'h  i-oiisidera.- 

gii  will  >how  lh.1t  the  tiriniarj*  tertniimb  woiikl  also  have 

he  ci>nnectod  in  iMnilk-l  with  the  i>ot»\:e  of  Mipply  at  the 

il  oUtton.     In  other  words  the  transfortnei'!*  miint  tie 

in   iHrillel   from  n  nctwwk  of   high  |Hv«sm-e  focdin^ 

llic  only  other  ultentative  is  to  nin  thom  in  sohe^ 

Dijle  (eediiiji  inrcint,  hut  there  arc  several  ol>ji!clioii» 

tft  this  plftii.  Ill  tho  flr»t  |ihic«  thwe  is  the  diffictilly  oi 
iTguUtioii,  and  thi^  we  fear  is  iiudinuonntahle.  Jt  is  true 
tkat  attM[ipt«  h*ve  liwn  mudr  t-n  ohlain  t^-U  reindiition  in  a 
••ritf  tninfformont  hy  iosoiting  ii  small  indiiL-iinn  coil  in 
iea  at  every  laiap  Bwitche<i  out,  «o  n«  to  niaintdn  the 
Mai  current  tra.ver»in('  I41  accotidury  coil  of  thu  tnmalomicr 
i.in*tant  ami  i«du[Ktxlenl  uf  the  numlwr  of  UmjM  alight. 
■'i'  -'lis  device  c-AiiDol  (Xiwibly  eiumre  eotisttjincy  of  pre*«nre 
R^oadjry  circuit  for  tho  simple  rcaiioii,  tliat  Ihiit 
{Mrtioii  of  the  Bccowlary  ciirrenl  which  [nsHes  through  the 
kmin  u  ntairly  a  oiinrter  phiwe  in  luhiincc  over  that 
{■■nJ'Xi  of  tile  nccuniliiry  nirn-nt  which  |HiHHeft  thtoUf;h  the 
(tiiJs,  <'iinvi>.n!ciiily  the  niaxiinnin  m:ign4>ti>9itiiin  of  the 
'oritier  niuflt  even  with  11  constant  rc6u!tatit 
'  u  iil»iiluiely  coiistint  iiriniary  ciiiTciit  alter 
t'..  ii'livi'ltial  c«n)l>iiMlion  of  iaini>>  and  indnclion 

r  ihij  ^^^e^'iIl^e  i«  very  nearly  j»ni)MMtioiiiiI  to  thiK 

I,  I m  it  folk)W»  that  the  lnilhiiirv  of  the  Iiim|»  call 

iu<:  '.:   .  ■■■iifiuiii.     'IliiH  dcfc4't  which  1.4  inherent  in  the 
frii^  system  mi){ht  lie  ovoiTome  hy  the  juldition  to  each 


truiuformer  of  iu»ne  regulating  doricie  to  aQtomatically  vary 
the  mimlier  nf  the  active  pnnutry  turns,  hiit  ixa  gtich  an 
apiuratuH  would  iiivnlvi:  the  iimploymunt  of  moro  or  )em 
delicate  nmchitiery  for  a<t<iiating  a  conipliuitod  system  of 
switcheA,  it  might  almoRt.  1^  ooincidere*!  a«  itnpracticahlo, 
Lti  the  next  i>lu«:  there  is  the  ohj'oction  to  the  aeries  system 
that  liny  finhti-c  at  a  niiigln  point  in  the  feeding  cinrtiit 
would  put  thu  whole  of  the  sroa  TOi'vcd  hy  the  ceiitrat 
Ktalion  iuto  tlarkncss.  In  the  lurallel  syRtem  a  hnnkdown 
uf  one  trariHfortncr  wonUI  on  liio  other  haiwl  only  have  tho 
ivsiill  of  lnweriiijj  tiy  a  very  few  viAu  the  pivsMu-o  on  the 
liiiii|w  fie.Hr*ii  to  lliifl  iKtiliciilar  li-.iithf>ii-nier,  the  i>lhcr 
tr.iiisfi>niii:i-^  lo  cilhcr  Hide  »)f  ic  ln^iny  aide  to  tnipptv  the 
adilitioii;il  current  rr(|Uired.  Another  ohjecljon  to  tlie 
iterioH  ij-sieni  i*  that  the  Boitioii  ol  the  wii-e  in  tho  jM-ioinry 
coil  liecomcK  too  gi'eat,  anil  the  jviiv  lieciinic*  theivfiifi] 
liaMe  to  1m»  imvei'sed  Ity  etjily  eurroiuu.  It  ir  evident  that 
in  a  general  s/'liemc  of  supply  it  will  not  Iw  tufe  to  employ 
ntiTcntfi  of  higher  electro- motive  fon-e  than  2,000  or  3,00i) 
volts.  We  have  lately  hoarrl  ulwrtil  11  j»iii|mi<uiI  to  ^1  up 
to  10,000  vn\V>,  1>ii>.  until  actual  practice  hnn  »howii  luia  to 
lie  IHimihle  and  Rtfo  ch^irind  eni^inoiii's  will  si:»rcely  »re.  Lo 
work  at  m  hiyh  a  pre*t'<MTe,  Tjikirig  2.r>00  voltx  as  a  We 
m.tximnin  of  pi-eJKiire,  an  inntallattcni  for  the  supplv  of 
20,000  glow  lam|»  simultaneously  iilighi  would  refpiire  a 
pn'mary  current  of  .'lOO  aiii|iei-ex.  The  crocw  six-tioiml  uiisi 
of  the  wire  in  the  |»nmarv  coil  of  the  inLiitiformcrt  woukl 
therefore  have  to  lie  very  lai^e,  jiroUdity  }ialf  a  »i|iure  inch, 
and  with  HO  lai'ge  a  Miction  eddy  nirrenta  would  be  almwt 
inuvitahlo.     >\'ith  (siniUul  transforraei'H  no  tiiich  difliculty 


: 


would  arise.     The  t*a«&fwmenj  woiiUl  be  fairly  large,  say 

Ite  pracciuilly  sclf- 
rogulatin>;,  ami  nH{iiiring   no  attention  could  l>c  placed  in 


fi-om   fiOO  to   1.000  light*,  they  would  Iw  practiaiily 


underground  localiticf>  for  which  a  very  iiK;«lcnite  rent  only 
iieeil  )>e  jnuiI.  When  sloiruge  lutteriiw  have  bix'oiue  tiiilli- 
cienlly  iniprovod  thyy  could  lie  installwl  in  lieu  of  tJio 
transionnen  and  the  traiiBicioii  lo  the  more  perfect  nyalem 
of  a  geiieiiil  Hiipply  of  cnrrunt  fur  lighting,  [wwcr  uimI 
chemical  piirjiuiiBti  couhl  lie  effected  at  a  very  iiiodetato 
Klditioiial  outlay.  We  have  in  tho  foregoing  'brief  sketch 
ueccHsaril  V  omitletl  to  consider  niiiiiy  gucxlioiui  of  detail,  (in 
a  thoroug)i  consideration  of  tJiu  jmiutii  involved  would  lie 
far  lie  beyond  the  limits  at  our  diuKwal.  Wc  have  cn- 
detivourMl  to  lay  iK'fore  our  rmdi-rs  wnal  nuiy  lie  di»crilK<] 
aft  the  fundamental  priitci'i^os  of  distrilmticm  lathw  than  a 
ftchemo  worked  out  in  all  ita  detailn,  hut  enough  hiw  prohahly 
lieun  xiiid  to  uliow  tlutt  tho  ineunx  which  arc  at  present  ut 
the  disp<i«il  of  the  eluctrical  engineer  enable  him  to  lay 
<lown  a  Ryatem  for  the  public  supply  of  cleotricity  for  light- 
ing ptu^iosca  which  will  bo  Kife,  eflicient  ami  economical. 


BUSINKSS  METHODS. 

C'oiuplainta  are  froqucntly  made  hy  the  trade  that 
electric'Ll  Engineering  doe-t  not  progretw  so  fast  as,  in  tho 
opinion  of  tho«e  enga^^l  in  it,  il  slio4ik).  Various  reaKonii 
are  given  fop  thin.  Now,  it  ia  the  Electric  Lighting  Act 
which  diBCiionigCA  enterprise.  Then,  it  is  the  floldcnt  of 
some  eteclrical  luunojioly',  who  imagine  that  tho  extierieiioo 
of  the  rest  of  the  bumneifs  worhl  iff  to  Ije  reversed  in  their 
favour,  and  that  the  whole  )>ody  uf  consiimui's  arc  to  (all 
iluwn  and  worship,  or  come  and  iw  taxed  as  the  mono[K}liRlH 
may  diM-roo ;  other  causo'i,  no  ikaibt  iiill  have  boon  nuMi- 
tionctl  ill  tho  hearing  of  reu«lors  of  thia  juurnnl ;  but  it  is 
duuhtlul  if  one  cause,  which  ta  proljaWy  more  [wwerful 
for  exil  than  any  other— is  ever  nientione<l,  vix. —  the 
nicth*Kl  i>f  carrying  on  their  biimnetw  adojited  by  nuiiiv  of 
ihoRe  engaged  m  olectrical  industries.  ^^  hile  quite  able  to 
»ee  tho  folly  of  Khort-itiglited  monopoli-'tii,  many  of  thoM 
cn^i^eil  ill  tliu  manufacture,  tho  site,  <ir  the  tiuiUilUtioii  of 
clei'tnoal  a|i}i'.u'.ilii>i  apiieiu*  lo  assume  jiLit  an  gi'cat  lui 
invet'«ioti  of  the  Iiiwk  ii|»on  which  hn^ineiu)  i«  usually  tnin- 
sacted  as  do  those  iiixtii  whom  ihcy  sit  in  judgment.  'They 
oon>«!aiitly  act  a»  though  they  ex|iecte<l  the  mimcle 
Mahiiiiiet  i»pi>uiisicd  lo  hi«  followers,  tn  lie  iwrfoiiiied  for 
their  licneht ;  and  they  have  not  Mahomet's  suitM-,  in  tiHi 
many  in^taniTA,  to  go  in  ihc  moiintuiii  when  they  lirul  it 
will  not  conio  to  Ihem.     In  other  wonl*,  they  arc  r<in«taiitl^ 


I 


tMcpocting  tliut  ill  place  of  aduiititu;  thoii-  ajniorALua  ud 
cloKcly  as  jWHunMo  U>  the  rctiiiii-emenU  of  lUK-iety  ii»  at 
jirCRCnt  (!nn«liUlto>l,  niiil  giiuliLilly  otliuiiting  nmioty  <i]i  to 
.1  higher  sUiiiiUnl  nml  a  hi(;hcr  it.j)jiii}ci;itinii  »{  their 
i)|i])nritt)L4,  socinty  is  tn  xhiitit'o  eycsiiiicl  ri[«*ii  it's  ni^tith  l<> 
CM  whnt  R  Kontl  fniry  irill  aeml. 

If  thuy  tx  ai>i)aritni>,  in  ii  ;^CiLt  many  instanccfl  they 
rarpfnlly  wnthoM  all  iiiforniatioii  ns  to  ils  ron!kLm€lioii, 
regtihtion,  A'e.,  from  the  iwei"*.  If  th«y  aro  iwlloi's  uf 
iiplrtmHw  oiily,  they  cxiNKt  iho  whole  ]itt>lit  that  can 
[Mtuilily  he  niiule  on  thr  tninuolion — that  n  tn  »iy,  tho 
whole  differenco  between  niiimifncMiring  cost  *nil  Ki.Mlin<; 
prioo  ;  nmi  thoy  <1o  not  ax]>ect  to  iiAsiinio  any  rcejionsiMlity, 
to  hare  any  Imuhio,  or  to  bike  :iiiy  jniiiH  ki  make  an 
a|)(ttnitiut  mn  light.,  fn  many  atnea  they  <lo  not  know  how 
to.  It  miiy  iMi  th«  ttuhtonirig  of  a  acrow,  the  connection  of 
iinircthc  repairing  of  some  one  of  ihate  trivial  itlijiAthiiliiri* 
ronfitantly  occurring  and  will  iilwav*ixTiirin  ni:iniif:u-l.nrin;; 
until  a  KniH>m>r  milui-  »(  lioin^tR  talte  to  tho  work  ;  »»(■  the 
maker  nuy  Ixt  hiUKiicd.'i  of  milus  nway,  nevei't.lieliip).'^,  hi!  or 
his  rcjtrencHUitive  hiu*  to  iimie  :il  the  )>iiMin}{  of  tlio  solli'r. 
often  lit  n  ht»tvycjc|M}rwo,  lo  jn'Konn  nomc  tritlin|^  o|>cn4ti>>n 
which,  if  it  ncriinc<l  in  any  other  liranch  of  engineering, 
woiiVl  he  cheerfully  and  [ironijttly  done  l«y  the  iiaer  ;  iiinl 
the  reward  fiir  nil  this  in  n  fiitnro  [iroflt,  which  fmni  the 
iiftture  of  thini^,  cnn  hardly  ever  l>e  realifle<l.  Or  it  mny  l)o 
th»t  the  insiiiller  himself  lia«  made  a  trifthig  prixir,  !Wi 
intitAllerR  even  will  lio  i»vnMimiiUij,  {irsriiHellilii^hasoi-iTiirrDil 
to  some  other  |iart  of  the  apoenitiiit,  ]>r(xliicin}c  rn-nttltp  lb»t 
Tie  does  not  nmlerstand,  aiwi  lie  iiro»ii>tl\'  lays  it.  iil  iIr-  iIikm- 
of  Bome  mrl  of  the  apiutnitiie  iIlii  ho  tiiii  |iitrchiised,  uiiil 
Ihiit  he  likcwMC  does  not  understaiwl,  hining  amvc<i  »t  the 
anise  hy  the  simple  |>roc*sH  of  i-ciKuiiiuj^  lulojitod  hy  the 
little  hoy  who  wikIksI  his  ^i^indiiinthur  deail,  Imt  who  did 
not  wi«h  to  Hay  «o  atniiyht  out.  It  i*  not  thin  and  it  if  nut 
that — at  IcRAt,  the  inMoller  httirrv.t  mi ;  it  (.■amint  he  the 
other,  hecaiiKe  it  '\*  lii«  own  design  ;  thi>i'e(ore,  it  muHt 
he  thiit  other  ajtjxiratiu  that  he  liouj^ht  from  Wj  aiidso ;  diid, 
for  their  owii  credits  they  hiul  butler  send  miineotio  to  itce 
ahoiit  it.  It  would  he  much  \»n.x»v  fur  them  to  upend  a 
tittle  money  now  thitn  lose  future  ordeni. 

And  than  if  a  firm  hupjiens  to  do  liUBineMi  luiywhcn:  in 
the  prOTiiiceo ;  getting,  an  ihuy  lunially  ilo,  a  thorough 
hnsineiw  truiniiig  if  Ihuy  hold  on  lonj^  enoujih  ;  their  «x])e- 
ricntc  mth  many  fimis  who  wish  to  stipijly  ilieir  tmntjt,  or 
to  whom  they  have  to  look  for  dilFei-ent  iipiciratiw  that  Ihev 
use.  are  Moniewhnt  exaN[>er;Lttii[!.  They  are  iisMally  iiniii 
dat«il  nith  cirviilara,  often  with  kuiutifiilly  ilhiflLnif«l 
aitjilos:iics,  and  occa.'tionitlly  honoured  hy  the  risit  of  a 
tiTivellor. 

In  thecoim>e  of  their  Imsine».t  they  ai-e  |ferhn|nr«i|Ubslud 
to  preiNLTo  an  v.stii»at«  fur  eertaiii  work  for  Minivonc  in 
iheir  tliiclriet  to  whom  they  are  well  known.  They  ai-e 
j>crhii[w  entmsted  with  a  contnitt  to  mipply  and  fix 
ce]-tain  apmi-atim,  in  whiL-h  iiuiy  Iw  iiieliiitctl  sonic  of  the 
iMsaiitifiil  dewiyii*  in  the  CHtidugncn  thiit  have  beer  nhoweiivl 
on  thoni.  They  pliice  their  orders  fnr  the  diffciitnt  ;i|hhi- 
nUls  they  roqiilit'  nith  the  difTeriMil  nuikci-N.  Sn  Xim^  as 
lhe«e  are  oiilxide  the  Uiniidary  of  elertrinil  eitgineerin^ 
imre  and  Kiinple  they  have  no  tmiiMe.  Onlcrs  jico  JM^know- 
lc<l(;o4l,  and  the  ■:o(xl»  forwiiixlwi  in  ilnc  course.  Ihit 
immediately  their  ruijuirenient.t  come  inside  the  nugic  line, 
it  i«  another  matter  altogether.  Tho  onlcr  remains  un- 
noticed iwrhap  for  days.  Soon  they  write  lo  know  when 
ihcy  may  expect  the  goods,  as  they  want  to  Mart  the 
in«allatiun.  Ko  feply.  They  write' again,  asking  for  a 
reply  to  their  foi-mcr  lctu>r. '  Still  no  reply.  They  tele- 
graph. No  i-eply.  They  tclc^uph  and  |ioy  for  a  reply 
Oeejutionaliy  this  prodn'ces  some  effect.  They  [)erhai>e 
receive  a  itiply  that  the  order  la  in  hand.  Sometimes 
they  are  asked  to  refer  to  their  order  and  ihematWrxhiill  he 
attendeil  to.  Sometimes  they  (jet  no  reply  "t  all.  Mciin- 
while  work  w  yuing  on,  ant!  cannot  Ikj  left.  Perhaps  a 
postcHiil  in  sunt,  and  noL  unfrenuently  receives  more 
attention  than  alt  the  totten  and  lele^ninu. 

Next  contract,  another  finn  in  tried,  iwimctimes  with 
temporarily  Iwtter  rosiilta.  Often  a  xample  onler  for  «torea 
required  in  the  ])j;hting  netuton  Ih  dolivoroti  in  the  following; 
Bumniw.  In  tome  cmos  mi  enquiry  is  iMtokeil  it^  nx\  w\\vi; 
thonjjh  if  it  vn»  made    iimi  tho'rv  wuutd    Iw  the    «iinie 


diOiciilty  ill  utAairiiiij{  delivery  as  liefoiv.  Not  infreriucnlly 
wimpIcK  of  corljiin  goods  nru  saiit.  and,  when  the  urdoi'  ts 
onmpletetl,  tho  tmlk  are  ciiitte  diiTeront.  An  order  will  lie 
acrcptwt  cunditioiiid  On  uelivery  within  wiv  s<r\'en  or  ten 
dfiys,  but  no  oiroi-t  ih  m-wle  to  eomplctc  in  lew  tluiii  three 
weckR,  no  matter  what  the  conditions,  and  then  it  is  con- 
fiidorw!  *hiirp. 

And  as  to  how  all  this  eflecta  the  trudc.  It  mit»t  be 
remem}>ere<I  ttut  all  these  delayR  cost  money,  and  that  in 
pre{)nriit^  liii  neitl  estimate,  the  ]>rorindnL  enpneer  a<bU  to 
his  i|iiantitics  a  mim  tliat  will  cover  thi»  fxtni  expend;,  anil 
rnckiinBhis  pitttit.  on  thejiins.*  toiid  :  so  that  in  [lUceof  piiesB 
falling  nK  they  should  do,  with  ttie  [irojp-cA.^  that  w  con- 
stantly Wing  ninde,  the  le^'timatc  fall  in  surioiLiIy  nrtimi«l 
without  anyone  lienefiltinu,  and  with  the  re.init  that  fewer 
cfwtt^ictM  arc  fjivon  ont~  Those  U'ho  wait  unti!  [U'ices  rcneh 
a  certain  fipirc,  go  on  waittn;^;  a  little  longer,  whcnsut  hut 
for  this  nnneceiwary  increase<l  cost,  many  of  them  would 
liave  piucod  ihoir  oolfi*.  (V  |H>rliiiiis  the  |tro\incinI 
lusolvoM  to  tftke  thu  bnti  Ity  the  tioriis  and  make  the  npia- 
r.iliiA  himself  in  his  own  workshup,  and  so  is  ^cmilujUly 
<ievelo[H>(l  a  riv:il  who  in  course  of  time  may  not  )>e  italiiiHeil 
with  hiimdving  his  own  waiita  In  any  cum  trnde  is  loetto 
thohc  wtie  nelil  it  before. 

Another  very  repretieiwihlo  plan  is  that,  adopted  hy 
many  makers  of  appau-atn*,  nf  giving  to  eoiwHmere  th« 
same  ternis  as  to  the  trailc.  A  mainifacttircr  has,  ny,  a 
speciality  ii[»on  which  lie  allows  a  certain  pixifil  to  Ihe  tirade 
for  selling.  An  inetaller,  or  a  firm  who  make  it  tlicir 
bnftiness  to  rctiiil  appamtiis,  bring  this  sjiciriality  under 
the  notii*  of  Nome  clionl*  of  theirs  anil  pitnure  orders. 
By  and-byc,  one  of  their  client*;,  Leitig  iwrhaji*  interested  in 
thp  science,  takes  up  an  cleclriral  iniitcr,  Be««  the  sjiefriality 
:ulvetliiit'd,  writes  to  the  advnrli«er,  luid  in  many  eaMtt 
receives  a  (jiiotation  at  exactly  the  wim*  figure  an  that  «t 
which  the  maker  siijiplies  to  the  trade  ;  amongst  them  the 
firm  fi-om  whum  the  enquirer  ha»  previously  iNui^hl.  The 
result  is  thut  the  enquirer,  if  ho  no  ongnged  in  hiit!inc«s, 
not  uiidorKtandinj^  mich  iin  amiigenient,  comes  to  the  eon- 
ehiition  that  the  firm  he  inircliiiKeil  fivm  have  been  tiinkiti|; 
an  extravagant  profit.  That  is  to  say,  ho  takes  it  that 
their  proBl  i»  mea«>ure>d,  tint  1>y  the  diflcount  the  manufac- 
turer naii  uflered  to  allow  him,  lesi«  iiethiuw  two  carriages, 
puckinc,  Ac. ;  nothing  will  make  him  Itelieve  that,  hut  by 
that,  pTiiK  another  ti-ade  dixcouiit,  anil  he  furthwu-ith  Ioom 
with  luiisidenibtc  siixptciuii  iijion  all  liTuiKictiuns  for  some 
time  to  come. 

There  can  l>e  very  little  iloul>t  tliat  tliis  [)roceoOiii^  oo 
thi;  jHirt  of  the  miiniifuctnrer  is  laith  nionilly  ntid  couimer 
ciallv  wixjiig. 

The  lonil  i<tfllei'A  have  in  oomo  form  or  other  exgKUidol 
time  and  money  in  |dacing  thu  [lartieular  njieciality  Imfore 
their  friends;  and  they  hare  dune  it  on  the  iniplietl  under' 
sLinding  that  nile-H  in  all  other  cases,  that  they  will  l>e  iiro- 
Lf^'ttHll  liy  the:  niatiufartiirci'  fniiii  the  conKcqiienceH  of  an. 
accident  such  as  that  dosciilHil,  by  the  tiiaple  straight- 
f<n'iviml  plan  of  ^jiioting.  to  ciistomefp,  customer's  prices. 

A   man   huildiiig  a    Iiuiim.'    for  IuiiihcH,  unlcHM  he   Iw   t 
bulkier,  will   not   lie  ahle  to  buy  hifi  bricks  and  moilar  al 
luiilder's  priee*,  im  matter  how  i>ig  a  man   he  nuvy  he  ii; 
other  rc.-s[tcct«.     He  may  get  a  discount  fur  (juaiilily  if  h^ 
purchases  ,\  large  ijiiantity,  m'  for  cash  if  lie  [ii»ys  cash  ;  hiit- 
Ihete  will  he  s]>ecial  di.scoiints,  and  will  repr&^ent  a  ]M>nioi 
of  the  exfni  piitlit  lliat  the  puivhasi:  of  toe  large  tjimiitity' 
oi-  the  cash   mjinont  enables  the  seller  to  mukc.     A  tnufe 
buyer   wouki  gel  tlie  same   diseounts   in    addition  to  tho 
regular  srlling  pntlit. 

And  the  result  to  the  manufacturer  is  to  throw  hi* 
fonncr  eliont  iiil4i  the  hands  of  one  of  hix  ri\'nl«,  mi  that, 
though  he  hiii-  [Kiasibly  gainuti  one  customer,  at  no  grouter 
profit  than  before,  he  \ins  lost  the  whole  of  his  lato  client** 
connectioa;  and  he  has  convened  him  with  all  hiu  lix«l 
knowledge  and  inflvicncc  into  an  enemy. 

The  aiKivc  remarks  are,  of  course,  only  inlemled  to  a]>^y 
to  thijue  tinnn  who  liu'it  on  lnwine**  on  the  lines  indieateu. 
There  are,  fortunately,  many  good  olcctrieal  firms  wliu 
conduct  their  business  on  »ound  business  principles,  with 
ihc  UHtial  result  that  ^iiceei^  utlends  th«r  lal>oui-K,  and  ttiat 
they  go  on  extending  year  ufter  year.  On  the  other  liaiid, 
iherti  cat!  tw  no  doiiiot  ttu>t  business  carried  in  the  uliove 
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',  MfiecU  even  them  iii  a  snutll  degree  by  uauaiog 
n  to  Itwe  coiiliiteiicv  iu  elfctrical  (;u{;iiieoi-iTig. 


CONTINITOUS  CUHRKNT  TRANSFORMERS. 

one  [Htiiil  of  <riuw  ihft  electin^^l  engineer  niiiv  Uilce 
to  hiniHcIf  in)(l  n|;h(ly  iiim^irK'  thiir  *inee   tii  ivs 
,  hi»  work  to  1>c  a  great  cuccews  writ  liiij;c  ;  from 
tint  of  fiow  tbJA  ftunvtw  imiy  lie  iiiieMli'uml,  aixl 
niiLtiy  ipiii't  Ihiiilwn  are  iru-lmv*)  to  ^wW  iUKTeiu*  whli  Hti  f. 
W  trutH  Ih  lliiiLwRW'ho  Viw  in  Lh«w  iH|*i(lly  moving  timra 
c  Mcartclr  nM«  to  |ik1j:«  the  exiu-b  |Ki»itioii  of  iliingK.     If 
etiior  is  tlte  watchwonl,  who  Ih  to  dcuidv  when  ibo  toji 


E.M,F.  of  the  iirimftr>-  and  eocondan' cireuita.  In  worfcmg, 
the  prinniry  i«  thp  niotnr  circuit,  oJid  Uiu  HucoDtUn*,  tnu 
goneniUif  drciiit;  and,  an  the  wirnjnt  in  on«  circuit  la  in 
oppoeito  direction  to  that  in  tJie  other,  the  cficvtR  of  self- 
in<iurtion,  Fouoiult  cnrrenta  due  to  the  current  in  the 
ui'mnliirc  and  leiul  of  hnislie«  are  iieutmliHed,  the  one  by 
the  olhoi*. 

Thu  tntn»fonier  exhibited  at  the  hit«  NowcasUo  Exhibi- 
tion VM  II  nra^W  utifi,  being  i«sAtt\  with  an  nutpnt  of  only 
■I  units,  when  only  3  jwr  vent,  of  this  w-iw  foniid  to 
to  Iw  roinired  for  driving,  thiieHhOHiiiKconvcndon  efficiency 
of  97  jwr  cunt,  ihi;  conimuniiil  efficiency  mmo  out  at  H6 
pur  cent.,  the  ejieed  at  200.  Imiiruvonientx  huie  liven  miulo 
iti  mo™  recent  tiuurhinet ;  so  that  now,  by  running  At  a 
slijjbtly  liijjher  ^{leud,  thu  elecUk'iil  lom  in  lurgo  traiut* 
foi-mvi'8,  Biu-h  as  ivuiUd  )»o  u»od  in  |iKu;tioc,  is  reduced 


Fig.  1,— ttectiou  ot  Tniuiif'.>nu«r. 


ol  the  mountMin  is  reached.     Kvei-y  iiiventuL-  tB  so  Ui- 

imoored  of  hk  own  Utttle  child,  thitt  he  faiicicx  [wrfectJon 

K  stlAJned  ami  nolhin;;  mote  is  loft  for  fiituj-c  workers. 

Wlm  CiKuLinl  luid  Cibbe  first  introtlnced  the  ti^an&forraer 

■jitem  into  comtuenriid  eli-cles,  they  met  with  Hcant  jiraisa 

jr«t  within  ji  few  ywirs  tnuiBfonnera  hiivo  forced  themselves 

mlti  Uie  ftouu  mill  nixiu  duatineil  Ui  be  Ui'ifely  employed. 

Uitb^rto  the  nujoriiy  of  tiivunluiis  or  nither  imleiiiees, 

hai-o  dcvolfd  their  euef^pw  to  alternate  current  tntns- 

Eonurs,  Imt  i-hc  defcctjt  are  Diuny,  and  the  convenienceA  of 

■  coatimious  ctirront  so  great  that  abtetitiuti  h^s  nece»«arity 

bMa  directed  to  th«  dMJgus  of  such  niucbiatis,    Sevuiul 


to  imder  -1  jier  cent. ;  undas  the  iwwci-  ab»orlwd  in  driving 
a  large  tnkiisfoiniei'  would  tiatiu'ully  lonu  a  istuullcr  per- 
ci'iitujju  thun  in  a  sDudlor  one,  a  cooitnercial  efficiency  of 
94  per  cent,  ciui  be  contUlenlly  ex|)ected.  "  As  there  is 
some  lui8eon('C)ition  un  to  what  h  the  natural  dotnuin  of 
the  continuous  current  ti-ansfoimorB,  one  of  your  contem- 
[Kintricn  having  ju»t  itubliHlied  a  coin|uirieun  between  the 
cu«t  of  iliHti'ibution ;  tiirst,  by  uccuinidotun :  tuconil,  by 
continuous  cun'cjit  ttHiisformore  i  and  ihiid,  by  ullernato 
cturenl.  tivnofoiTiier^,  we  (Pu-ia  and  Scott)  tiike  the  o)i)tor> 
tunily  ot  yivin"  a  sketch  of  wliut  vn  Iwiieve  to  Iw  the 
field  and  methw)  of  wntig  vontiauotLs  etuivnt  tniiisfonucra. 


s-«a  g 


Fig.  2. — Section  uf  Tnuuifuruier. 


eat  tiaualonnurs  ore  ia  the  nurkct,  but,  so  far 

_,  W(!  know,  only  one  ooiitiuuoua  oui'cut  traiiaf<^ruior,  that 
which  wt!  now  itliiAtnte. 

Thu  coiitinuyUft  ^tinxiil  tl-aiwfonnw  of  I'ariu  aud  Scwtt, 
eooiivtii  »ioi]Jy  ot  an  armatAuv,  with  two  sct»  of  coiidtictoi^ 
And  two  accumulators,  revoWing  in  a  comt;int  held,  the  (]eld 
iDBgDcU  being  excited  froo  iho  low  t«iKion  ciivuit.  The 
nski  of  the  number  of  turns  iu  the  one  couduU.or  ou  tlio 
;ciiuitni«  to  that  ot  the  other,  i»  the  r<ttio  botxvevn  thu 


Otic  of  thcii'  munt  iiujioil'int  udvaiita^vt  over  alternate 
ciuTcut  tlUIl^f^;r^ncI■a  is  tlut  they  taii  be  umxI  in  connocliou 
with  Jiccumulators.  Another  j-reat  advaiiUijio,  that  motive 
(Kjwer  can  bu  diatlibittvJ  frwiu  the  *unie  ci;liti'al  aUitiuu,  will 
Luuie  ouL  in  what  followa  by  luiiij;  a  tiOlt  volt  high  t«i»ioii 
E.MF.  on  the  three  wire  system,  aiid  for  lighting  and  Bniall 
iiuwei-,  aud  ti-anaforuuiig  this  into  100  volt*,  ha\-ing  Accumu- 
lators ill  iJui'jLltil  with  the  Umixs  these  wtmld  Jiw:haigu 
%vhon  the  maximum  ouljmt  wus  TC<(niix'd,  and  be  cbtw^ 


THE  ELECTUlCA'li  ENGI"^EEU,  JAN. 


whoi)  the  domiuid  vras  at  at  a  nuudmiun,  tbiu  roduciiig  the 
ca|iitAl  I'l^iiira]  fni'  motive  power,  Ac,  »t  the  coiitntl 
>iUtioii.  .  Tbe  atlvafit«gcs  of  oxviiig  ocviimulators  are  »> 
obnouR  that  wc  iic«l  not;  recapitulate  them.  Xot  th«  Itjoat 
ii  that  Iteciiiifir  of  their  udmintlilc  log^uUtiiiy  qualities  it  is 
potwibte  ty  lak«  iViutivu  iiOK'ur  fruin  the  iumti  xYi'teu)  that 
i-iijililie?  iijjht.  Although  motive  j>owor  ^listriniitioiv  liy 
'electricity  nw*  made  littla  httuln-ay  in  EiijjIhikI  ro  fur,  yot 
Ifelleve  th;it  in  trviLtiii  (lii^trii:t^  it  will  Iwcume  l>ef<>re 
mut^  imiHM'Unt  aiKl  }iix.ititii)kle  than  thu  lighting. 
It  is  •)uit«  inkiHticticuhLo  Ui  (listiibuto  (lovrer  up  to  2Q  ov 

Fig.3. 


K»d  View  Tnuisfoniicr. 

SO  horae-iKJww  with  an  R.M.F.  of  100  op  200  volus,  hut 
with  600  volt*  oil  the  thrw:  wire  .•ty-'itciii  it  is  iniitc  |ira<;- 
ticalije,  Up^u  motoi^  tiii;i;ht  hi-  coiiiitscteil  ii|i  l>etvceii  the 
Iwu  out^ij-  wires,  when  3.1  hnn:e-]M>w(!r  vrowld  only  roquin) 
a  No.  8  wire.  Where  iioewibie,  the  JicM  miij;nptfl  of  the 
laoUn-  wuiiM  liu  coniitrctixl  up  tn  tlw  low  rt<ii)>i<iii  nniiil, 
uikI  uhure  iiot  th«  niotoi-  :4riiiiilni%  wuiikl  h;ivi.<  a  Knuill 
«w;oiiJiiry  ciiruil  iiml  coniliiiitiitwr  lor  cxcitiii;;  the  litijil 
niji;;iittt».  Tho  motor  mmli!  tlu'ii  niti  ul  ithit.-tk.iilly  a 
coiutiitit  K)it'w]  nirhinit  .my  iv^Hlutiiiy  a|^iii:iuci"',  I'hi'v 
ntiiiUI  ro'inirv  M'MV  little  iviim  ami  uttuntjon,  ami  fui-  IliU 
I'lMMiii,  even  if  the  vttsi  of  clectiiuiil  |NmtT  niiiiu  Iht-  Mnio 
4*  iHiwvt  from  pih  !«■  .1  ^ttwni  (•ii^iin-,  tliiTi!  m<iuIi1  1h3  (ow 
whon-oiilil  h»'Ml.«lv  iKjtwvfii  tlictn.  Thv  «jiie(slioii  is,  i-aii 
|ww'fr  W  :»ii[iiih'(il  iw  i:h«i|>  or  chKi|K.T  liy  ekvtriiiiy  Ihaii 
It  ib  uhi^iiiiu)  ill.  |iit>Kinu.T  AVjihont  };u)iig  inUi  liguren  the 
fuUuwiiij;  h'^iuvs  »viil  eurtWe  yoiu'  iismIuts  to  form  un 
opiitioii  int  thrmselve«. 

It  ifl  acltnovt-twlgml  that  for  (.-oiittiniODH  work,  exraiit  for 
snuil!  i»owor*,  »  stetini  ciiyino  i*  cbttipcr  iiml  moro  sitis- 
liwtory  tliiHi  a  giut  ctife'iiic.     Now,  sUjtm  i-iiyiiics  up  to  '20 

Fig.  4. 


Kidu  Vitfw  TntiisfoniiiT. 

or  W  horsoiKiwer,  Jis  thrv  art*  iisiiAJty  worked,  uiIjl-  fnmi 
three  In  four  timL>«,  uiml  oftoii  iiioi'«,  nx  much  timl  in-r 
honw  itowor  as  the  \m-^c  ihkI  wcll-muiuijiiii  rngincs  in  a 
coiitfal  wtiitiwn  would  ]v*|uirt!,  besidcd  whioli  lliey  ujich 
require  a  ni:ui  to  look  after  thBui,  and  a  conaidci-ublc 
qtULtitJIf  ol  oil,  wiurt«,  Ac,  vrhith  it«n»!  iwr  Iioii«c-i>f.«pr 
Wuiihl,  III  a  wjiitial  stiitioii,  lie  iiiiim--nselv  iwliufd,  w.  it  in 
iJuiri  thiit,  fvtti  with  it  l.j«.  of  So  tier  f«iit.  bcl«wji  tnj^ini: 
lit  the  ccntnil  Hiirtion  itiid  the  v..rk  tu  Iw  done,  |)oMor  cmilcl 
)« ttUpylied  iit  the  nuiic  or  lew  thiiii  it  costs  at  present, 
Wvinu  l»rg«  margin  for  inlerosl,  Ac,  and  profit,  out  very 
imiKirtJuit  point  ni  the  starting  o!  un  viilerjuise. 

iJy  Ibits  combiiiiiij;  the  ili«liilniiion  uf  motive  imwerwith 
Ii;:htiii-  tivm  mie  centr..!  st-ition  tho  finanfud  iisjHiet  of  the 
whole  aUair  h  ^reatlv  altered  for  the  hettei-,  for  instead  of 
too  uxpcttiivc  muchiniay  bdiiy  otdv  emjiloved  iil  iu 
raiuumum  for  a  few  huiuu  in  the  »bv,  aiid  for  mativ  hours 
dyiiif?  very  littlo  or  nothing,  it  U  Iteirt  employed  ticai-  il« 
mdximuai  for  nuu^  lioiufi,  and  hy  luiuy  aocuiuubtorf. 
dtinoAt  coDtiiiuousIv. ' 
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MARNKTIC  INDVCTION.  PERStEABIUTY,  AXn 

SUKOEKTIBILITV. 

ujy  «.  0.  KiuiKinroN. 

The  liolimtion  of  itroiigth  irf  niagni'lic  field  Iwrt  ooo- 
foniiiuH  tu  the  inalhemjiticiil  troatTOurit  of  ma^MStLRm  is  : 
■■Ktrcrty:ih  tii  Held  i-s  nifji»uiwl  by  the  foi-cc  with  which 
unit  pdli^  is  afUxl  on  when  pbted  in  that  fieW."  In  treatJog 
nut);nct)»m  from  the  man  pnwtic.d  side,  r-.*/.,  dynunu 
design,  a  mare  eonvciiicnt  delinitiou  i»  found  to  Iw  "tlie 
nimilier  of  linm  of  fores  jHu^inj:  through  unit  ui-eu  nioii&iiriKl 
oiiitMirfiKc  norma  I  to  them  ;"  or,  if  thetiold  Iw  nut  unifonn, 
"  iJie  niuuW  of  linee  jMiesiu-;  tluc>u;;h  lui  infinitely  utull 
urCH  meiutiriMl  on  an  fK|uii>oteutbl  surfacu  divided  by  the 
arwrt."  In  oixlcr  U>  ntuMo  ibeec  two  detinitions  agree,  it  i» 
iicctwatiy  to  asaiuno  that  a  magnetic  pole  of  rtreiigth  m 
omits  4jri«  lines  of  force  thus:  Supjtose  nnmd  n  |>olo  of 
strength  trt  a  uphci-c  of  nuliiw  r  to  Ik*  dew-rihod,  and  iit  any 
|>oint  oil  itfi  surface   ii   unit  \inh  to   tn;  phicwl,  the  forue 

iicting  in  the  latter  wHll  be  -  ;  lienco,  by  the  fimt  dcfini- 

nition,  the  aireiigth  of  field  at  any  [»oiiU  on  the  siirfaec  of 

thcsphei-cis™  ;  wid,  by  tho  8«»oik1  definition,  it  follows  that 

ilie  immlier  of  lines  jKiJutiiif*  thmugh  unit  area  uf  tbo  surfi 

of  the  »phei-u  must  be  ^,    hut    the  surface  of    a.  sphere 

=  is-i-s.  Thoi ofoie,  llie  total  nuuilwr of  Ituea  jnuieing through 

the    Mirfaco    -  4  r  ii*"  x  *"  =  J  ir  «/r.    Nmv,  all  the  Hiie«  given 

onl  by  the  ixdo  |jww  through  thu  siuface  uf  tliti  ftplmrc, 
thill  thi>  |Milv  uivcs  out  i  K  tn  liiit^  uf  foiw. 

If  M  jMecv  of  iron  Iw  put  into  ik  mii^neCi^:  field  so  that  lit 
lilies  uf   fouc  (M.S.S  ihixnigh  it,  it  luii.orau's  mBiyMeti«e>l   by 
iihluvtion  ;uid  exhibits  ui:i}'iioti<r  ]nil,irity.     It*:  iitlen»ily  nf 
iiu^neti^ation    is    natur.»lly    ilctitied    to  Ik:    its   miigiMrtie 

nionuuii,  iwr  luut  vuluiiui,  ur  1=  ,.,  wheri;  I  islhcintcn&ity 

of  mii^neti>alion,  M  the  niiigni'tic  momutit,  mid  Y  Iho 
volume.  If  the  tiowKnertion  of  thy  iitiii  is  constant 
throuyhoitt  its  lenjith,  the  laLler  l^'inj;  mtMSUivl  in  the 
tlircr-lion  of  nu^ietinatioii,  und  we  iiiwunie  it«  (lolefl  tu  exist 

at  its  emU  1  - '''  =  "'  (A  btiing  the  «ro«  wction),  w  w  =  I  A, 
A 1      A 

in  Ijoiiig  Rtntiiglh  of  ]iol«,  or,  more  con-ectly,  BtT-ength  of 

injar   siirfaec,  ns  the  poloe  wiiiiot  here  be  rejpi«Ie<l  "* 

ftuilltM.  ' 

If  the  strength  of  field  in  which  tho  imn  i-*  pluced  Iw 
denoted  by  H,  I  ia  said  to  euual  t  II,  where  k  i»  known  n» 
the  "mugiivtic  misocptibility  of  the  iron,  f;  w  uol  a  con- 
stant de|wnding  only  on  the  iiuadity  of  the  iron,  as  might 
be  8Up[Hise(i,  but.  is  iiIbo  a  function  of  II,  for  we«k  tiLdtls  ; 
however,  when  the  iron  i«  nowhere  new  saturation,  k  \e  more 
or  Ie*s  constant,  but  dfl|>undK  to  u  ci"i-l«iti  extent  on  tho 
]>ro\-ioiiH  hiitttirv  of  the  injn  asix^anUmiignctisaMoti.  This 
uysltMii  of  wming  1-jIH.  where  l  in  a  fuTiction  of  H, 
inatoud  of  at  nm-e  putting  1  =  «^(K),  iw  fonventiona]  and 
artilii-iiil,  btil  is  the  one  gvnenilly  H'b)pteri.  It  must  1>e 
remembered  that  11  in  tlie  nlrengtlt  of  the  tiiittinetising  licltl 
when  the  iron  i*  in  {NiKition,  as  tliiK  is  in  general  different 
from  the  strength  irf  that  field  heforc  the  iron  is  ptneed 
in  it. 

Suiijiosu,  now,  a  piece  of  iron  of  cross  section  A  plaaxl 
ill  a  liuld,  whoae  strength  was  A  hofM:^  the  iron  was  put  intA' 

Pifr  1. 
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it ;  let  the  iuteneity  of  maiinetiMitioij  iuihicud  in  tho  itvu  ^_ 
I.  ilA  jrolir  ^llelJ^tL  wiff  K-  IA.  Henue.  IrIA  Uuu. 
of  fwee  are  emitted  from  the  north-pule  aud  pufe,   throujlv 


qncc,  to  tbo  south-polo ;  thcao  we  wJU  cull 
(•xtcnul  Hiuw.  Nour,  MiniB  uf  tht>  siinauniliiig  tqittce  U 
cocii]rte<l  I'j-  tJie  iron;  U't  >ls  tsii|i|>vii«  llna  ii  out  «f  lh« 
t  IT  1  A  linvs  |itim  through  thv  liiiU-r,  thia  Icuvi-s  4irl  A  -  rt 
juMii^  uthnuisu  itRJn  flia^nim.  Ah  evury  line  of  forceis  » 
<-'lij«c<l  cnrv'c  ixi^^in^  extovatklly  from  N  to  S  luid  intenially 
truru  H  U)  N.  tliv  iitiiiil)cr  <if  iiitt<nml  liucs  of  foiT<-  is 
4  T  t  A,  jimI  th(<s<>  all  juiKN  thrui^h  the  <)iit»tAtice  at  (he  iraii 
from  S  lA  N.  Thn  total  mimVy^v  of  linttc  of  force  iMuttin}; 
Uimit^fa  tlic  lui-bil  )»  thiLs :  ><  oxtcriuil  liiu^  4  v  I  A  intcniiil 
linn  (tbivf  all  being  duo  tn  the  iron  ucting  an  u  mu^not). 
Mini  *  A  Hiiiv  chie  to  tho  ori^fia'^l  field.  Thom  throi'  «y*tenw 
I'f  liiiM  uililwl  VL-cLorinlly  jovu  tho  ruaultiint  system,  which 
in  i:alleil  lh«  "total  niugiietic  i  ml  net  ion  "  in  tlie  iron.  Siijt- 
!««*«,  for  fiiiunliciiy,  that  ihfl  (liroctioiio  of  the  ifarwi  svMtcnM 
within  the  intn  arc  mnillol,  then  the  total  inrJuctJon 
=  4«-IA-ii  +  AA. 

Thii  "  magnetie  iiidnrtioti"  or  fi  i«  tho  riunil>or  uf  Hum 
due  to  cvco'  catiau  within  the  iroii  ]>cr  unit  >u'ui,  ui' 

H  hulrtfj  thd  nmjpicUHUig  fiekl  which  iit  Ivhs  than  A   ibu 

ori^wtl  field  liy  ati  Ain<Mi"itt     ,  thiv  i«  duo  to  the  ra- 

ioti  iif  thi;  [>ol(!«  on  ihti  ttelil,  and   will   tx;  ^I'eiitvr   for  a 
rt.  ihicV  (liccc  oE  iron  thim  a  long,  thin  »iic ;    if  the 

letigth  is  iiifiiiitu  oomijured  to  the  thkkiiuss  -    will  vaitiah 

atid  H  ■>  A  ;  thv  mxan  is  Lmu  fut*  an  iron  riu^  when  the 
exciting  fitfld  is  due  tu  a  n-iiipiiiiiy  at  wire  conveying  a 
i-urreiit  and  ct^miplutvly  siu'rvtindiUK  it,  siiioo  there  will  Iw 
imUrity.  Since  I^*  H,  »-(iirt+l)  Hx:/<H,  wh«rc 
[w  Itnotm    a»    tbv    "mugiiutii-    jwtmeubilitv."      Iluncu 
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ELKCTKIC  LASrPS  IN  MIXES, 
inr  J.  w.  SWAN. 

f  AtDotijc  the  eluctrical  menioi'uliilia  of  the  ymr  ItiSl,  tho 

iroilurtiiKt  of  |>ortiiMe  elwlric  «ifoty  bimiw'for  the  ri'gular 

|htiiig  of  ca>l  tninen  ought  to  lind  a  place. 

It  it  loo^  aiiKo  tho  idoa  yvuf,  itrojMMnl  uf  umilying  elec- 

'riiy  t»  uie  lightinj^  of  eoal  niimw,  Itiit  it  U  only  sinf^e  the 

amlcft'ont  luniii  wiu  peHixtod,  and  nia<le  on  a  niiiiiuiui'u 

Itf,  that  the   lunt  iHXMnw  jii-ui-tJc-iLlly  mlisahlv.     It  n-aa 

uty  nultmlilo  even  then,  for  ii  good  deal  of  ex])erimciit- 

'  M  to  b«  gone  throuj^h   Wiure  the  l«tl*ry,  nui;c»Mtiy 

i;tjJvilitC  ihf    |»iw<r  In   li^lil  ihu  I;uiiji,  wa*   loit    In  a 

1  ->l  foim      N'oH,  all  llie  difhc mil's  in  (.■onncetion  Utlh 

'l:f  titiip  luid  the  UitKiry  have  Ihhiii  ■iven.-omt'.und  tho 

!i    Kifcty    Lini))    is  in  every  uctiud-day  use, 

■    ■■!    -I    of  over   two    thotmand,    iti   mjiiio   of  the 

mo«t  licrj*  miiicfi  in  tho  kingjloni.     So  f«i-  the  result  has 

lawn  vrry  tatinfaclot'}'.      Miners   greatly    prefer  the   new 

to  ttw  did  one*,  and  thit  iit  not  wonderful,  when  it  iit  txy 

i\icrtii  (Jiat  tho  eltictnc  lnm[)6  givo  four  timoH  the  light 

the  ilixpLm-d  oil  Um|j«.     It  in  imedlimt  to  »ay  that  there 

tMii>ex[>1o«toiimtMed  hy  rli(!i>l«ctrir  lamjiji;  indewt,  it 

Bult  t«  imagine  how  such  an  iii'cident  <x>uld  |K)eatt>lr 

I  ■  :    for  isvwy  jHiiut  had  Iwcn  most  ran^fnlly  ^-lumlwl — 

iMi-ry  teniiiiudH  are  iiuccesiilile  to  the  wmkniuii  etini- 

■iip,  and  th«  Iwmiw  ih<tni«elvoe  are  thoroughlv 

ijainsL  injury, 

liii;  luc  uf   eW'tric  laiii|M  iiiiit«iil  of   nil  )iuii|r!j  in  vual 

luini^  cull)'  for  new  uieauH  in  deteeting  the  |irc^iiL-«  of  tire 

•lamp;  for,  of  goupw,  the  dectric  lamp  is  unafTecIvd  Uy  it. 

TIhi  old  safety  lamp  did,  lu  a  cvrkun  extent,  indic-ato'lho 

prt3reiK«  of  tiroHhunp,  )mt  itdid  not  iiuliiittu  it  hood  enough; 

tlir  air  Watt  utrCHdy   iu  a  iJaiigviuUii  eiriiOiliun   lioforu  the 

I>.*\v  lani|i  g4%c any  sign,  wtlhal,  indojieiuivnly  of  the  new 

ciivnm-taiiCTKafiHiugoulof  theaulistitution  of  elvttric  lamjK. 

toe  \*t\  Uuipi,  a  beUet  and    more  sonHtive  indicator  wan 

ar^^cntly  rwiuircd.     Fortunately,   the  electric  sxfety  tamp 

carrioi  with  it  tho  ixiwci-  which  cnabk'8  this  want  lo'bo  met 

in  ju  effectual  way. 

The  idiM  of  uuliiiiiig  the  [ai;t  that  a  rod  hot  pUtiai 


wii-L*  glows  more  Iirlgbtly  in  a  mixturo  of  air  and  fire-damp 
th;in  in  pure  air,  ia  due  to  Mr.  Livcing,  and  he  haa  worked 
out  the  ideii  very  thoroughly,  insomuch  that  hy  muBuia  of 
his  apiNirattia  (which  comjnisce  the  win,«  to  l»  hcutcd—k 
rainialure  phnlometer,  and  a  Hinall  mngneto  -  t^octrie 
niachino),  conipanitively  nccuiuto  oMinutee  nuy  bo  nude 
of  the  pro]Ktrtion  of  firiKhimp  |in»cnt  in  air  coutuminiited 
with  it^  down  Ut  no  tiniidl  a  pro|K)rt)on  of  fire-damp  an  one 
volume  ill  two  htuidn.'il  volume*  of  air. 

'llio  hatter)-  aitachoil  to  th<!  minei'H  electric  lamp  jtrovidcs 
a  ready  means  of  heating  platinum  niru  itxl  hot,  and  hy 
limiting  the  object  of  the  te«t  to  iltUftwn  without  luouuro- 
ment,  an  exceedingly  simple  iind  small  iippcndugc  to  tho 
elei^trie  safety  lamp  gives,  on  the  piinciple  de'wriWI,  even 
II  ((rcflter  power  of  detecting  flrc-dainp  than  wii»  [tosHe^sod 
by  the  moat  sonoitive  of  the  oil  safety  lam[». 

With  a  (jHrtisioii  aa  that  deacriheil  for  the  detection  of 
Hiv-dnmp,  the  oloctrtc  mfety  Um|>  i«  not  only  wde  in  i(«elf, 
but  a  meatui  of  rnfoty  by  giving  warning  in  the  event  of  a 
dangeroiu  acciimulitiott  of  (ire-<lanip  (ic<;Hnng. 

Thero  is  nmson,  1h^'mfor^^  to  hojie  that  the  iippliciilJuii 
of  electricity  to  the  lighting  of  miucx,  by  moaiia  of  {HirtaMu 
liuiii)^,  an  evejii  iM'longiiig  to  IfW",  will,  by  removing  one 
uf  the  euiuHw  u(  B.TplosHiiis,  ami  bv  giving  more  light,  tend  to 
<limiiiiflh  (he  loea  of  life  which  unhappily  4lU)nda  the 
dangerous,  but  iudispciuablu  industry  of  eoul  miuiiig. 


Xlootri«  Claba  in  AiiMrl«A.~Tlie  oloctrie  club  ideii 
luut  evidently  "caught  un  "  iit  the  States.  Uincinnuti  la 
now  about  to  follow  in  the  fooUtvps  of  Bontou,  Cbicu^, 
an<l  Xuw  Yoi'k,  and  form  a  elub  of  its  own,  whvru  ulectiical 
men  nt;i.y  foigub  Uwlu  rivalry  and  [a'ufuwdoual  jutdousies 
ill  thu  pluuKUix»  uf  aoviid  intorooupta]. 

Cuiions  Eleotrolytio  Aotion.—No  ciuTent  mekT  m 
yut  h:iH  found  gi'oat  favour  with  ihc  profusHJon  on  thi>i  Nj'du 
tlie  WHivr,  but  the  I-ltliKon  meter  in  exieintively  luml  in 
Anienco.  In  s  ruiiort  by  Mr.  J.  W,  Hill  to  Goucral 
Hi<.:]cciiloo|x:r  on  the  electric  lighting  of  tho  central  >rt«tion 
at  L'hieago,  refeixmou  i>i  niiwlo  to  a  euriouu  action  of  the*e 
iiiel«n:,  alHint  which,  however,  we  ahould  like  u  little  more 
iiifiimiattiHi.  During  the  weighing  of  the  dnc  platen  of  the 
voUmctci-^  nsc<I  liy  the  Ktectric  Light  Coni|iBiiy  to 
measure  the  unioutit  of  light  funiiKfaed  to  the  D«jidt  Com* 
(•any,  tho  ) thenoiiienon  which,  I  um  infonnod,  is  not 
irifrfwincnt  wa^  ileveloiteal  of  the  ilinitiiitthiDg  pLite  gaining 
instead  of  Insiiig  (as  it  should  if  the  iiuiter  is  working 
pnijierly)  in  weight,  .sho^^ing  an  iipiKireiit  revetiial  of 
curruiit  for  eurtuii  meters.  The  cuatom  in  case«  of  this 
kirn!  being  {at  I  am  infon»od)  to  take  the  gain  in  weight 
of  the  platen  wliich  should  have  l'»t  in  weight— as  tho 
muasure  of  zinc  ti^iiisfeireil.  Althongli  anlhoi'iliex  uii 
electrical  8denc«  assert  that,  with  a  given  strength  of 
cunviil,  the  nitc  of  tranafor  of  nno  fntm  one  plato  to 
another  ui  ft  voltmeter  is  constant  for  any  given  time,  and 
kni.iwing  the  time  and  enrrent  tho  lo«a  of  nine  hy  the 
[positive  plate  may  )m!  cnlciilated  from  conslaniA  deterniined 
by  cxiteiinient,  it  Hnems  strunge  tluit  thu  current  should  be 
iwerswl,  iw  it  was  in  ttic  meters  iioteil  nliove.  And  this 
fact,  of  which  we  havu  ocular  evideJice,  wollld  indieate  u 
iAaXni  of  udairs  very  diuigeroiVi  to  the  jigcknt  uf  the  eon- 
biima-  of  light,  f-u-  if  thoMe  mvlei's  will  work  Ixtckw^i'ds  (as 
it  Kuiu),  why  should  they  not  wuik  furwai-d»  ut  a  nite 
yieattn-  tli.'iu  that  assigiiod  Ijj-  theory,  atid  Ciiiibe  <t  registra- 
tion of  moiic  light  than  it  actually  furiiifheil  1  If  I  were  a 
consumer  of  electric  light,  1  xlivuld  rwpiiro  bottei'  ovidciKc 
than  that  l^foix;  tn«  now  to  induce  me  tu  uecejA  the  record 
of  tho^u  nietei'^  cts  a  reliable  stulenicDt  of  lH%  V\'>^ 
funii&beU." 
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TO  OLR  RKAUERS. 

Twday  ihia  juunml,  wliicli  litis  liitlifrto  yom?  ihrtiuyti 
»  ^uiDcwhal  ciitqiiertil  uii'eur,  iippeiLt^i  Jii  amatinor  mure 
bcfiltfti  to  till;  a-qiihvHieuls  of  tlit)  times.  In  ditiire  it 
will  Le  published  cadi  week.  Au  effort  has  bi-uii  itimli- 
ill  this  imiKbur  to  iiidiauc  tlii;  injlicy  ihi.-  pjipcr  will 
puraiic,  but  just  a.s  it  h  iiiiposaibic  for  tin-  gi\ircr  or  the 
ilnipor  to  show  all  the  gooJ  tliiugs  iu  the  window,  mo 
we  arc  unable  to  do  uiorw  thau  indicate  the  various  mat- 
tens  whiuli   ixm  iiiteiidvJ  to  bo  discussL-J  iu  our  jfKigus. 


The  tendency  of  the  recent  (levelopmonta  of  eloctricUy 
hew  beoii  to  prove  that  in  its  prtvctical  applications  it 
iiujht  rank  lis  u  Unuich  of  cngiueeriTig.  Iu  fntiiro  an 
eiijliiiwr,  whiiti  posBotaiiig  a  goii«ral  grasp  of  the  wlwle 
BalijcL't  of  ungiiKmiig,  will  Imvc  to  siwcinlly  qualify  in 
oue  particular  branch.  Hu'r«  inJetd  wiiiya  into  force 
oti4:«  more  Lord  Brougham'K  dicluui,  which  in  a  inot)i6u(l 
firm  as  applicable  to  eiigitiycrs  might  read — th«  bent 
i'diicstcd  c'tiginuur  i«  "he  who  knows  a  little  alMint  all 
its  braiichte  and  uvcryihiug  about  one  braucb." 
While  tlicrr-fore  devoting  onr  pageH  specially  to  tho  sub- 
ject of  cleotrwal  engineering,  wo  shall  not  uegluct 
tboeo  siibjucts  whicii  liavc  iiu  imiivect  iiitctwst  to  the 
profession.  Jtiat  aH  in  other  hranchcH  of  the  gniat  eu- 
ginet'fiiig  pfofessiou,  we  find  olot;tric«l  engineers  are 
by  the  ordinary  laws  governing  labour,  gradually  bc- 
vouiirig  ctassiried  inttj  tbo  grades  of  "CotiNHltlng," 
"  S!i[)*>rlnteiulii!g  or  In  Cliargf,''  "  Mann fwcturi tig."  iumI, 
the  largest  class  "  the  workers."  At  present  there  Is 
no  btoad  line  of  demarcation  between  the  various  cla-tscs, 
bill  the  tiiiifc  is  fast  coming  when  the  tlitititictloii*  will  be 
more  widely  a*cugnihed.  We  trust  that  our  page*  will 
vontiiin  infonnalloti  necessary  to  caeh  and  all  these 
branches  of  the  proiessioii. 

The  wliclea  whit;h  appear  ill  this  niiiober  niUHl  be 
taken  lo  iiidicnto  the  drift  of  our  policy,  for  wo  do  not 
intend  otherwiiw  to  lift  iLu  veil  that  the  curious  may 
see.  L«t  us  rather  now  coiiaider  the  present  position  of 
electriad  eiigiiiocriiig.  8o  for  as  electric  lighting  ia 
concerned  it  is  by  no  means  new  to  the  scientific  public. 
From  the  k-giniiiiig  of  the  century  the  **  arc"  has  leou 
the  wonder  shtnvu  at  all  leelurea  on  physic*.  In  the 
fortifs  for  a  time  there  was  a  boom  ia  electric  lighting 
almost  m  iiitcnee  an  that  in  eighty-tvro,  but  it  died  away 
becan.<<c  the  eiubrj'oaic  dynamo  eoiild  uot  take  the  phioe 
of  priinrtry  biitteriefl,  and  tho  latter  were  ill-adapted  for 
the  work  required  of  them.  In  the  Bftii-'B  Wildes  ma- 
chine, aod  subsequently  the  AlUitnec  machine,  ouabWd 
the  electric  light  to  be  need  in  a  few  lighthoases}  but  It 
was  not  till  Gramme  and  Siemens  gave  to  the  worid 
improved  dynnnioa,  that  electric  lighting  was  ootniuer* 
cially  pructicable.  The  late  Count  dii  Woncel,  tlw 
friend  and  the  guide  of  Ibe  writer  to  tbo  Paris  Inter- 
national E,vhibitioii  of  1878,  was  enraptured  with  the 
development  of  electric  lighting  n^  kIiowu  by  Jabloub- 
koff ;  but  it  wiis  reserved  for  the  Pari^  Kxhibitiun  of 
18S1  to  set  the  public  mind  iu  a  blaze  PB  to  llie  possi- 
bilities of  the  new  light.  France,  Anieriea,  and  u  grettt 
part  of  England  then  lost  their  heads — the  people  lost 
their  niorfey,  and  electrical  engineering  in  the  broadest 
eoufie  was  started.  Since  1881  the  wiiirligig  of  cbauge 
lia,s  been  rapid,  till  now  at  the  beginning  of  188tj,  the 
eertainty  of  what  will  eoiislititte  the  feature  of  the  Jiu- 
lucdtatc  I'utiiix;  itj  uniiettted  We  iuclliie  to  the  opiliioo 
that  distribution  by  aieant^  of  tratiwfonners  will  b«  tried 
on  a  large  beale,  and  we  believe  that  both  alternate 
current  and  direct  current  translbnuers  will  be  used. 
Whether  transformcrii  will  ultiniatety  give  place  to 
secondary  batteries  is  a  problem  ibat  time  alotw  call 
solve.  Certain  iL  U  tliat  while  there  is  au  enormous 
6eld  for  ihe  secondary  batteries  nov  in  the  murketi 
great  itnprovemeuts  luUGt  be  zoade  upon  them  befor« 
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they  cnn  economioftliy  coiiiptti;   with   IranHformRrii  in 
o&airat  auiion  work. 

Another  brunch  of  uloctrtcal  enghi(jering  whicli  I>ri>- 
nilsos  immwlirtto  nml  groat  dovolo|imfiit  is  in  the  trans- 
nimlou  of  enai-gj.  It  is  true  (hut  electriciiitis  must 
l«am  to  know  the  incaniog  of  such  wonis  da  "tixpo- 
dicot,"  "  coureuiunt,"  &c  It  H  foolish  to  iitt"?uipt  to 
oonrert  a  nsor  of  jKiwer  from  steam  to  uluctrivity  when 
th«  former  in  us  convti^uieut  tui  tho  lattvr.  No  matlvr 
bow  perfect  tl«'  flynHiiio  anil  rn.)tnr,  it  stands  to  reagon 
that  one  lowt  is  K-tti-r  than  three. 

The  iinatL'nt  pmitluu  then  \»,  thai  wc  Hre  in  1Ik> 
foilial  stagm  of  an  cntimiotis  iudufitry.  Tliu  upjilicai- 
tiuiu  of  electricity'  arv  so  numeruus  that  its  posmbiliLii^ 
[Mrra  Rlinoflt  infinite,  nod  v.'o  lutent)  from  wevk  to  voeU 
to  do  our  hist  tii  make  our  readers  acqimiiitcd  with 
tboMi  proetascit  jukI  const  ructioiiH  which  Huem  to  stand 
in  tliu  van  of  progruis. 


EDWARD  GRAVES.  ESQ. 


>Kpnr  fK^nx'TroH  or  Klisltbilal  E.>ti;iKKKRs. 


have  much  phaisun;  in  lux'Kfniirg  t«  our  pro- 
3tb  Kodere,  witli  ihw  fitsi  Ihsuu  of  Thr  E/^rlrim/ 
?mguirfr  an  a  wt%k4y  paper,  a  portrait  and  a  fac  n'mik 
if  the  at;;D8liire  of  the  Engini>ur-in>Chief  of  the  Post 
Office  Teh^aphs,  who  has  nwenlly  hefii  etmited  I'reM- 
it  of  tho  Sociuty  of  Tolegrapli- Engineers  and  Elue- 
ItriciajM — bereaiter  to  he  known,  wu  believe,  an  Iho 
jliutittiiion  uf  £luctrii>al  Bngineon*.  This  Society,  for 
Uhe  hist  ten  years,  has  bod  reason  to  appreciate  the 
wrvicew  of  Mr.  Graves  in  the  capacity  of  Us  Treasurer; 
aiid  tJie  thirly.fivt!  ye:trs  of  pra<:ticj»l  HwjuAintimeo  wllli 
eleUro-telegraphy  to  which  tliat  genilenmn  may  hty 
claim  constitute  strong  additional  grounds  for  the 
boDuur  ihoy  have  songlit  to  confer  upon  liirn.  Mr. 
Oimres  represents  the  financial  rather  than  the  Bcientili<' 
side  of  electrical  eugineering ;  and  it  nmy  here  he  pointed 
unt  that  tu  him  tlie  country  is  uuiitdy  indebted  for  the 
rudactiiin,  to  the  extent  of  boiik  millions  sterling,  of 
Ibc  compcndation  claimH  put  forward  by  the  various 
Koilwny  Companies  ander  tlie  'IVlcgraph  Act,  A  glance 
at  the  list  of  the  I'ast-Pntsideul.s  of  the  above-mentioned 
Society  will  show  that  science  can  well  alford  a  recog- 
nltiou  of  the  claims  ol  bnsiness  industry  and  finaueial 
ability  In  the  penton  of  tlie  Actual  I*rv»ident. 

Hr.  Edward  Graves  wa.i  bom  in  1884 :  and.  as  we 
huTo  said,  became  firsL  cotinectetl  with  telegraphy 
tliirty*6vu  yearn  ago,  when  be  entered  the  service  o 
'"  *ric  and  luteniQtioiml  Tt-Icgrapli  Coiapntiy.  In 
was  appuiutcd  Su|jcrintcnduiit  und  JUislrict 
Eit^nta.'r  of  that  Compuny's  Xurtheru  Di^lrivl.  It  is 
iMjt  cenerully  known  that,  from  18.VJ  to  18i;;i,  Mr. 
G™.vc»  Was  a  frequent  und  auocvsaful  lecturer  to  popular 
midieacva — greatly  to  the  advaulage  of  ci.rluiu  deveiving 
cbanliM.  Id  1870,  the  period  of  the  transfer  of  the 
Tetegnphs   lu  the  iStalu — in  which  he  was  euga^'ed  in 


ihu  conduct  of  many  of  the  chief  arbitration  cases — he 
was  a'lnovc'l  to  Birmingham  an  Divisional  Kn^-ini-er  in 
charge  of  the  Norlh-Wf&U'ru  Division  of  PomIuI  Tele- 
graphs ;  and  in  1876,  on  the  retireiiteut  of  Mr.  R.  S. 
Culli<y,  lie  wan  appoinletl  Gngineer-iU'iJbief  uf  ihi?  Post 
Office  Telogiuphs. 

Mr.  Gi-aves  represented  the  Post  Office  as  tleb^gute 
at  the  Paris  Klecirh-^1  Coiifurenee  in  1881,  when  be 
receivod  the  Cross  of  Officer  of  the  T«gioii  of  Hotionr 
front  (he  French  Ooveniment.  He  ahto  served  on  llie 
Channel  Turmel  Defence  Committee  of  1882,  and  was 
A  iW^ale  to  the  Electrical  Unit  Coitfereiioo  atParU  fn 
1883. 


tiOVKKNMENT  AID  TO  TEOUXICAL  EDUCATION. 

BV  PBOK.  w.  uARK^rr. 

Invtbed  to  fm-iiish  a  ehiM-t  essay  o«i  the  must  btrildag 
oliject  vrhii-h  lum  rtTunlly  oonie  (UMlor  my  iiutiuu,  1  ^vuh  he 
Kume  Lime  in  duubt  wliiil  to  wrilu  ahuitt,  >a(t  durioj'  it  tw 
hum-a  K]i«Htin  Ix>iid«u  my  doubt*  wei-edisiiclled  ;  fur,  ut  the 
Ap{>r«iiticwhi)>  Exhibiliot)  at  the  I'cople*»  PaW-v,  I  tfitw 
what  ajtpciiinMl  to  mc  to  l>e  aion;  iai|>on*iiit  from  nonic  {loiiilK 
*i(  view  than  any  of  tho  gnind  exhihiu  recently  iltKplityuil 
in  oui'  iiiuiii:txni^  HKul  exhihitiotii.  I  du  not  ivfer  to  thu 
fiVMtuni  i(f  wlcctrie  lighting  iheio  cnipluyud,  nor,  iiKlvud,  Lu 
anything  of  H|iveiAl  interi»L  to  utuctriciaiw,  uxcept.,  in  wi  far 
ft*  elccti-iciutu  and  members  of  the  miybcal  iirofepHiyii  tmisi  1^ 
iiitorcHted,  mnru,  }m3I'1u)i!i,  tlian  any  tither  cu.sh  of  {■rufv^'^iudal 
men  in  the  work  of  iwisntifit  mid  technical  cullt'^u'i  ;uid 
institutes,  for  lluiro  Mr«  prolnal'ly  no  mhor  [tmfeHsions  whixo 
memlwrs  nwc  so  aiuth  l«  «uch  institutions.  'ITje  uxhilnt  to 
which  1  refer  is  Lhal,  vi  the  work  doae  by  atudenta  uf  the 
Polytwhnic  Institution,  aial  evcryona  interested  in  tlie 
education  of  arlieanii  would  do  well  noLouly  to  thurougblv 
iitadv  this  exhibit,  hut  to  learn  all  that  can  be  laamed 
re«]>ecting  the  condiiet  of  the  Polytechnic  classes,  and  the 
means  hy  which  suirh  striking  rusult«  htvu  been  liniu;;lit 
nfxnil.  A  Bill  for  providing  tdt^monlory  technical  vdttcatiui 
is  to  )>e  hrougbt  bcfor«  the  Hoiikv  of  ('isnmiutui  dc 
M>8Mion,  and  thi'*  time  tbore  in  to  f>e  no  power  u(  veto  give 
lo  ilio  i-.ile])iiTerv  an  in  the  Bill  of  Uat  session.  It  is  we 
coiisidonng  whether  tho  fomaimion  in  each  dinj-ieC  of  an 
iiiHlitmion  ol  the  Polytechnic  Ijpe  would  not  |rtxjvc  u  (ax 
mom  etlicienl  mean«  of  developing  technical  skill  in  th( 
cdunti-y  thitn  tho  additiun  of  worluhnpt  to  lKi;«nl  t^ctuHda^l 
and  the  pUving  of  technical  educittioa  in  the  hando  of  »i-hool 
boai-ds  und  their  ulenientary  teachem  tmdcr  the  su)ierint«i- 
denrc  of  the  Scionee  and  Art  I>e]Dirtment. 

The  Polyteehnit  IiiBtitiition,  or  Vomig  Men's  Christiattj 
Inittitute,  wuH  purchiued  and  e«iuip|>e«i  by  Mr.  Quintin  "" 
some  iiix  or  seven  years  »^o,  an<l  li:ts  Iwen  iTirried  on  «oluly 
at  his  cxpenw!.  Its  membership  is  bo  fnr  restricted  thai  W) 
jjcr  cent,  at  least  ut  it*  nieintten*  miwt  bo  nninanK  To  >:ain 
anv  idm  nf  the  provision  made  fur  the  reerecttion,  eilni^itiuii, 
tiiid,  wo  may  iidd,  i-eligiou»  instniction,  of  tlie  niumlioi-a  :ind 
stnilentji  the  reader  must  visit  the  timtilution  find  seg 
everything  for  hinLielf.  No  lesa  thjm  6,000  yoiui^  men  aro 
At  preeent  inotiting  bv  Mr.  ijutntin  llcig};'s  liherulity,  und  of 
those  4,000  are  Htt4;nAiiig  elifwca  of  otte  nort  or  an  other. 

The  luita&d  ecmt  is  a  littlu  over  ;£6,000,  so  that  tliu 
iidvautagos  of  the  OKtahlisbtnent  are  ulToriled  at  a  coat  uidy 
slightly  ene«diiig.£l  pt-r  heitd  peranrnmi.  Of  vo»u>«  tho' 
K'ork&hop  clueva  eosl  -i  very  great  deal  more  than  thoee  in 
which  the  t«achcr  i^MRire^  only  blaek-lxwrd  and  dtalk, 
with,  inerhajut,  a.  fow  dit^rumis  oi-  even  tho»e  in  whieh 
(lii'micjil  iipimt-atiiK  and  itajjonts,  or  oidicul  or  elocuical 
inetrunicnts  oavo  to  be  eniptctycd  for  purpo&ea  of  duiuon- 
atrulioii,  and  it  is  clear  that  nnprcntii-im  cuidd  uol  W  tuuuhl 
to  carrv  out  such  work  as  that  exliihitod  at  tho  PoupTc's 
Palaw'at  anything  like  the  coat  ataiva  t&MAM!.T«A,\wA.  SX\v. 
whole  oxiieiiBC  oi  l\»J  vcotWi\»)V  *Aa*«»\^  wjsVwtaA.  m  S!si» 


uvenixv  oi  J^\  p«''  h«ad,  mid  there  Usiaix-ely  miy  conipariwjii 
to  }«e  nuulo  !>etweeti  ihe  crwt.  of  th«  livliiiical  teaching  im>- 
v'uM  ill  livgcinl-etriHtl ,  »ik1  tlutt  nt  wlijcli  tlm  wurk  m  aona 
b^  somo  OoiitiDontnl  schooU  which  huvu  ivcentJy  Iwwi 
hichly  (iniiaod. 

Teichiiii'iil  wliiuition  IH  at  [inei^unr.  :i  {ihiiiKC  tn  C4)iijure 
with.  The  CJi>vernmoiit  has  made  up  ils  miml  to  ilo  8«iue 
ttiiti^  to  eiirt>ui-.i^c  iiiifi  .-nipiwit  il,  TlHtay  wlio  have  the 
cuniitil  of  \>\\}Ak  iiiid  torixn-ntc  funds  hi-o  si-ekin^  bow  tb<>v 
caii  I>cst  emiiloy  them  ii>  I'roniotin^  it.  l*ri»'iiU;  tuiuiili- 
cvmo  in  rtuuly  I*'  «ik1i»v  i^  whilp  litoi-ary  nwi  [Hircly  wicii- 
titic  tKliiiiiliuii  i«  |iWi«]  fiM'  tliv  liiiiu  ill  till)  ta(.'kgn)iui(l. 
NotivichBt;ititlitii;  ihli;  L■M^l<'rlll.•H>^  It  in;  Hcurcoly  )hjk4j1)Ic  to 
fiiul  thr>.-<;  ]K!nH>ii>>  t^uiiully  Imxi^hl  U));^^tlu<r  who  will  ugixv 
respL'cliiig  wbit  l«chiiii;:i.l  «l«c:»lion  xhuuld  Iw.  iiikI  wbiit  it 
is  tliiit  ehould  bo  tbiw  eiidowvd.  In  furt  diflV>rL>nt  tndfiA 
hiivc  very  different  retpiiremciita,  and  oven  tbc  .siimc  Inidv 
will  rei|i)ii'e  greiii  divcmty  in  iu  iikmIi!  of  traitinvnt  in 
difTuixiiit  purts  uf  tbv  i-KXiiilrv-  Hiix  iiuikus  it  vcrj-  <lifficult 
for  atiy  ((overiiniviit  ilcpititrnviit  to  ]irovj<I<:  ii  xchviiiv  of 
tucbiiicMl  ctliiralion  ujiplit'^M*!  u*  itio  vvbolu  wiinli y  iiidi'ss 
gi-mtt  Lilitiide  is  fjivdu  for  it«  :ul:iiiratiuii  Ut  Ibu  reiiuire- 
meiitd  of  tbc  varioiie  ti'iwlc*  in  diffwrviit  liKulil ii.-^.  For 
exunijilc,  ill  11  nievtiuji;  of  iijiistpir  iilimiln'cn  bt-lil  in  tiiv  tioitb 
of  Knj^Innd  tlii>  tjni«lioti  wax  niiwti  whuthdi*  wi>rksho[> 
(WiK-ticfl  eboiild  be  jwirt  of  tho  flchool  ciirricninm  for  apffrvn 
l-ices.  or  wbvther  tbc  imiiiitiji  tiEfimlvd  in  tbc-  workitboiM 
wiu  Mutticiunt.  Oiiu  niiwter  ex|i1uiimd  tbut,  uwiii};  to  thi< 
jieculixnty  of  his  btinin<w>s,  mmiiy  of  hiii  u]>{ireiiticvii 
STieitt  thuii-  timu  in  ")>uriiiii!i;  hunl"  in  suljihiu-ic  iicii] 
cminilient  and  bm)  im  o|>[ioi1.nnily  uf  luiirnin^  nlber 
brnnchuR  irf  tho  inidu.  Tb«  InD^invHM  of  iinotlicr  l,ty  iilnio^t 
eiitifoly  tit  c'uinircti>.iti  "jib  ibiniiftic  uotk  mid  bin  ii|i|nvit' 
tici'n  bitil  Irtllc  •>|i|Kiixiuly  <>(  luirtiiii;.'  lo  nttitu  biinit  ioinU. 
Tha  tv^iilt  wiu^  ;i  iinaiiimoiis  vuto  ftuni  thti  tiMtk-  in  f^ivoiir 
uf  (i^iviilin;;  u  woik>hi')i  iind  iir.idiutl  inrvtriKtion  in  all 
lirmicbcn  ti-r  ibc  mcnibirfs  uf  \\w  Uxliniciil  iliisM'v.  Tbiw, 
thuTi,  w-iiu  [)m  dcriMioii  uf  the  Mvidu  in  l,b:iL  iliMtricf,  .mil  ic 
mitit  b«  MU|>|>one«)  ibiit  llic  nutntur  )>timibi;i-n  kiirw  iiiori-  uf 
thu  r«-i|iiiivuii!ntK  of  thnir  .iiiuvntirco  :nn}  tbu  ■hurtMiniiiif^.s 
af  tbvir  iKin  LWtii)iliHbiiicnt»i  thiin  any  Culluf^u  CVitiiieil  oi* 
Oovehmienl  Deiwrtnienl  could  [KHwibly  know.  Of  coimre 
it  WBs  iimiitgisl  to  nit)i)ilun)viit  thu  wurkshu|>  pnicticc 
1>y  li'cluruH  and  i'laa«iH  on  iiritbnmtiv  and  niDiuiiiration, 
meobitnic*,  the  elemoitta  of  pbvsict  am)  clioiniNtty.  iticludiii); 
bha  efffctit  of  huit  utiil  cvib)  un  metals  utuf  n'ut<.T,  iiii<) 
thu  fhcmistry  of  iitin,  k'-wl.  tin,  ziiw,  cumhit,  whit«  \nul, 
vc<i  Iwd.  iVt.,  the  action  i>f  fluxes  in  soldenn^,  tin;  elvmvntM 
uf  hvgivno,  »nd  )>rijici)dt-n  of  -sinitiitiun.  In  the  iumii; 
iliKtric't  tbt-  iiliiiuwt  inuniniou*  <)|iiiiioii  of  t.>ii^inEierB(iii;L'it('i-H, 
fufemcn  and  dmu^huini-n)  is  thut  t«cbnicid  ir-iinin^  for 
their  ii|>jii«'nlirr^  t<bi>id<),  in  tbu  oiltiHiln,  In-  limilMl  to 
lulHir.itury  wnrk,  jiiid  to  ibe  MiivnlilW  IkibIs  of  eiifjiiie(-iin}{ 
(iualheimitii-.<i,  nit'cluinicii,  [»hy*ift>,  L-bemistry,  nicitilliirgy, 
tie),  inclndinjc,  bot^wer,  uiecbuuiuil  dniwing.  wbilu  for 
lulviuii-tii]  xtiidunlH  thv  latiorutory  fvurk  nbuiiid  romjiriHi? 
the  testing  of  niAt^-riulf  un<!  v.t |K>nnim)ti4  wiib  it«;iim 
un^ini-s  iiiid  Iroilrrf,  Inil  Ibv  tvacbinj(  of  (liu  iittv  of  Unil-^ 
should  Im.-  idwiultiti'U'  i-uiiliimd  to  llir  wurkt-r,  the  lecbiiii'^il 
auhtxil  or  t'u]l(>i,>u  liuini{  [iixtvidt'd  witli  suth  t<HilH  luilv  ■i>^  'itv 
licc'tawwry  for  the  work  vi  th«  litWmlory  or  tho  w|nipiufnt 
of  tbc  muiwuiii  nnd  kvturc  nxjni.  Tbi\v  t'oiitiictcr  that  in 
iiLtniml  tmininf;  tb«  diBi^ijiliiiL' of  the  n-iirk!iho|>  if^  of  jiiira- 
mouia  iiii|xji1iuice,  and  ttn;re  In  inuidi  to  Ite  K:iid  fur  tlm 
view,  ttltbouffb  tbc  cxlrBttu;  sjict'iiiiiukliun  nhicb  now  Hikes 
pIiicB  in  very  large  workji  teiitU  to  devvli)|ii-,  fmm  tbo 
oiijinory  n|>|n'en(iVf,  niun  who  •-iin  luku  cbiir^-  of  uuc  t^itl 
iiiitl  of  0(10  tool  only.  Thu  writt-r  lui-l  with  ii  nnin  mit  of 
cinployRiciit  H  few  duyii  ii^<o  who  bud  Wni  for  Mtniu  veins 
in  It,  very  lnr[^  works,  and  wa*  |]uitof  n  drilliuj;  muihinv. 
Then;  wnt  no  uthur  nuchiite  in  thu  noi'ks  thul  liu  knvw 
^inyiliin;^  ;diout. 

It  ,i|i|ic.irf.  ibcti,  thiit  ai.  soon  .u^  ««  ;if>|iiiu<'h  tliv  t<.-j(-bin^ 
iif  .ijHMifii-  Ir.iilL-is  i(  wo  iiio  to  ectun:  tlio  ronKdmut-  iiml 
iiU{i|ioi'l  of  ntaflCors and  men,  wi>  iiiii.<t  jUow  e-ob  trjdo  in 
oicb  difltrit't  to  docide  for  iueii  how  itii  tevhciitjl  ilitssos  .irc 
to|be  conducted.  In  fact  tbo  worksbo))  ut  tbtt  [ei'hi|i<*a] 
sebool  will  liiivc  !>)iii|>ly  to  bii|i)iIv  thvileficientitw  of  trudu 
work&boi^  wbcFu  such  do6ciciici<>s  cxjsi>  und  tmd<M-  thoeo 
I'ircuuuttaut.cij  it  it>  not  tuirciooiuble  to  expect  itut  -when 


the  tnule  of  a  district  detennincs  thai  workshop  tcuching 
j^hoiild  lie  [irbvitlod  t«  make  up  for  the  iini>orfcct  imiidng 
afl'uiYlfMl  to  ii[)]in>nliM'M  in  the  workt*.  tbo  tiiwle  will  tind  tb« 
uieiuiH  of  t:otKliu-lin);  stub  worktiho]*  ciii««c«,  and  tbiu  [ire- 
vent  loeal  or  imtieniil  fniid.i  lieinj-  em[iloyeil  for  tbir  IxMieSl 
of  ono  |KLrlit.-iiliirlnidv  in  (iix'foronte  to  another.  The  whole 
■question  of  worksboii  pmetieo  le  n  tmdo 'tUe«tion  aimiily, 
for  wbtTL'  u-4d(»  iiiiioiiti  lire  stronj^,  it  is  iihcIcas  tt»  think  of 
l4TU'hin{;  tJ'ados  to  oiitHidem  iinleiui  we  iil-e  )ii-e(urnl  tu 
receive  out^i^lers  only  into  the  clasKCs,  The  n^mark*  r*- 
njiecting  ibe  niaiittonaitue  of  workshoiw  in  technical  EchooU 
;i.|)|ily  L-'imdly  to  h>ctiii-i?^  mid  trliixM!*  Iiearing  U|wh  tho 
techiiiwil  details  of  8|>ei-irn:  tr.id«s.  Such  Icacbing  sbouW  !» 
HUptfuiivd  vithci'  by  the  jtuiticular  tntden,  or  bv  low] 
cb^rititv,  or  coq)onit4.i  futulu  aiiplicable  tomich  traaos,  luid 
not  by  ini|>eriat  taxes  or  Iota!  nil«K. 

bill  with  ren|>ecb  to  those  eiibjoct«  which  form  tJlc 
seieiitJtic  Uuix  of  all  iU't«  »\u\  inihntlries,  »ntl  ninnt  of  which 
are  inoltided  in  iho  nylliibiiK  of  Ibc  Seieni-e  ami  Art  l>e)nrt'- 
meiit,  the  ca»o  i»  diHuiont.  Ijy  ^iititinu  Gov«rnnient  niil 
to  ihe  tesichiii';  of  these  subjeuljt  all  Lnuto-s  have  411  opjior- 
tuiiity  of  sbann-;  in  tb<^  benofil  in  |iro|)(.iition  to  tbc  nunilior 
of  workmen  eit^u^^.  The  Science  and  Art  DoMLitnunitt 
by  il*  sy.ttem  of  iiiiymcnt  by  rc^ult«,  already  aoee  very 
niiii-h  of  what  is  wnnlMl  in  thi»  dirucl)oii,liiit  it  i»  neoemary 
to  extend  CJo^enmiont  ai<l  both  above  and  below  tho  eliws 
of  ntiidents  now  atU'iidinf;  8cienir«  luid  Art  Clames.  In  the 
higher  branchus  of  seieutific  and  techrucal  teaching  such  as 
ahotdil  W  underta.ken  by  University  Collc^^  the  system  of 
inyinent  by  tucaniinntioii  re»nlt8  ix  alto^ther  iinNitinbict<n3'. 
Such  teiirbiii^  muKt  tx.-  aiUiptcid  lo  ihu  K|iedii1  nxiniremonU 
of  the  clii«n,  ami  in  any  one  sewfion  muBt  cover  :i  vory 
liniiluil  run;;!!,  if  it  ta  tu  lie  cfbcieiiL  i«ud  thorough.  It  u 
tbeivfure  ini)>o»>ib)i:  thiit  it  i^ihould  bi;  j^ivcn  in  arconlaiKe 
with  a  sylUbiw  istiuud  by  the  centi'al  authority,  and  cu%-«r- 
in^  dm  nhiil<;  raii;:f  of  a  "r-uhjix't."  If  ihoie  aro  to  be 
eMtmiiuilionK  to  tt'jst  ^urh  work  they  tuun't,  like  those 
folbmirtj^  t'liivci-sity  Kxteii-itm  I-ocluri-i?,  Iw  Uisod  entirely 
on  the  Hyllibiui  of  the  toavlicr,  but  it  [h  l>ettcr  that  niil  to 
nU4'!i  €la«H.-A  Hhould  In;  ;i;ivi;ii  u|Kin  thu  inimiNn'  of  Kludduta 
uUending  and  thu  getiei-al  eli:ii-a<;ter  of  the  toachiii;'  unl 
a)i)»Iimtc«K  ji^Aulod.  A  definite  auni  aitniully  cuiitrihuted 
lo  ea<^^h  iiiiilitution  wuuld  lu  the  luuxt  sitilubtu  form  uf 
gnuit,  and  its  due  Hilinfitistraiioti  might  tw  yiiamnlweil  hy 
nouiinee^  of  the  (niverinneut  beinu  idocetl  upou  tjMM 
•tovoniiiiK  Inidy  us  in  thu  giac  of  the  W  elBli  Colleges.         ^^| 

Hiit  wbile  we  have  to  |Ji-ovid«  for  ouu  slayw  of  t«aehiii^^ 
aliove  the  Oovernment  science  and  art  clai«9e«>,  there  are 
at  luint  two  etu^^  to  lie  eoii?idere(i  below  theni.  In  tho 
tiiKt  place  there  are  the  eloinonuiry  tichooU  which  jirovidu 
the  onlv  L'omiiuUiiry  nlivation  which  a  child  luui  to  urHlar- 
;:<>.  Ill-re  the  f<innduii<ins  »f  a  torhiiKil  Iniiiiiii^  Khoiild 
be  Uiil,  and  wi>  would  ie\iHe  the  coilv  ami  tniin  the  leachers 
ill  niih  a  way  ae  Ut  Uriit^  the  leacbiiiL;  more  into  hui-mouj 
with  the  life  of  Llic  chddiTn.  Kindergarten  iuetbo4U,  far 
iiiKtaiicR,  might  l<i!  adapted  to  the  iL'airhing  of  mence  in  the 
higher  ela**e5,  and  in^ilnid  of  training  children  for  the  Stocic 
Kxchant^e  wbt-n  tlicy  are  never  likely  to  have  i^^  lo  inroet, 
ibe  time  now  diivoied  to  Mtmbi  and  ahuiv!^  and  iiiuiiouikI 
intoi-eicl  woiiltf  be  lietU-r  iiX|iL'iKlud  uj>on  workAlio|>  aritii- 
niatic,  mich  a»therulcnl»tii)nof  the  are»»,  vuIuiiick,  weigbtr^, 
ficv.,  of  Himple  unKacea  and  solids,  l^mwing  Kbould  faavo  a 
verj-  jironiinenl  [ilaei?  in  tho  schiHil  cunii^uliim  and  tuligtho- 
iiic:^  should  Ihi  oiK'oui'auo'l  in  ali  cliuwvN  und  not  iu  tbu 
infaiitd'  schiHil  iiloiii.  The  trainiii;;!  of  the  eye  and  hand 
to  work  with  IjioIk  other  than  drawing  iiiHtnunent^i,  by  tho 
tcuching  of  nHMlclling  or  woodcarvinj;  or  olhoi'  art  bundi- 
work,  which  niii  aairecly  lie  rcjpinlcil  as  a  traulo,  Hhoiild  " 
en  toll  raged  in  the  up[ier  claRHeii  by  a  j^nt  billed  on 
iiif(»:ttor'i'  rc|«irt, 

Ihit  when  the  thild  letivos  sihuol  at  1'2  or  lit  hu  in 
yoiiii^'  lit  jinilil  by  the  Onveriinivnt  SL-ieiKu  Cla.<.->,  whvru  hu 
iiiUit  Ih;  fruiucd  t-i  enni  .(  giant  by  cxaniin.tliori,  .md  yet  it 
in  of  vil.il  im|ioii.iiii'otbat bits  uiluciitioniihoiiMliei-ont.iniiDil. 
Hi'i«  the  re<i«iitivc  evoiiing  cWh  Kll)■|l^e^  the  need,  biit 
at  present  thcie  cLif*e»  arc  sidly  cri|>itl«I  by  the  con- 
ditions under  which  a  grant  c;in  bo  cnrnetl  for  them. 
Except  in  Tjnidon  it  h.is  been  almo-H  im[io«<<ibl4i  to  conduct 
rccrcutivo  classos  miccoesfiUIVt  ^or>  while  the  attcndanco  ia  o( 
nw«6uly  voluntary,  the  child  on  enteiing  lbs  bcbool  ueually 
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_&ncli  tlut  be  is  oliUged  to  ^  Uick  to  one  of  the  gfitmlnrdi! 
lik'h  ho  [Kiase<l  in  ihe  ilny  whntl  anti  npiin  Rtiiily  ihe  throe 
r>^  iti  oixicr  to  v9ni  a  ^p^iit.  The  tcitcUiux  Jii  the  cvctiinu 
iwjlo  elmtikl  be  ncivitlific,  tvchiiicul,  aiul  rof.reutivp,  »nn 
^e  throe  K'n  shouttl  Iw  tnujjht  iniMtloiitjLny  oiilj'.  For 
k^mplo,  i(  a  liov  i^  Ifiarniiijc  «x|)on»iciitJtI  mocbaiiics  h« 
"ill  Ix:  ex|MXt(Hl  Hi  wiirlt  cuit  a  few  iiumnricuil  exHmplc»,  iiiid 
~itv  out  the  itiiswun  tn  cvrt^itt  <iiiefttioiiit,  and  the  lumio  will 
l]io  oise  if  ho  Uall(i\v«ii  to  imtko  <:-x[)cniiivjit«  fur  hint- 
ilf.  Here  ia  nil  u|i{iurtuiiily  iff  Unichiiig  him  uritlimetii:, 
riliii^.  iiikI  H|)e)ltrL-;,  himJ  hv  will  It-urn  these  silbj«et«  in 
gQiRiciioa  with  othum  in  whioli  he  Uike*  a.  real  int^nsBt, 
and  the  diivct  iipiilicatktn  of  which  to  hk  tnulo 
it  is  lamy  for  hiiu  to  hcc.  Dratrinu,  car^'ill^,  itiiil  mwlel- 
sh'inM  l>c  t:iu^ht  ill  th«fto  itebooJs,  hut-  no  utti>t»|it 
iitiilil  \m3  miule  U)  tt»ch  a.  initio  «b  Hiich.  To  ttuike  it  [mih- 
l)l«  to  loiuliirl  cla^UHM  of  this  dcjtcrijitinii  iiuceewifillly',  the 
'"iklrvii  tiiiist  tvv\  ibnt  they  iiru  not  Itoinjt  mani]>ii]3iteri  in 
let  111  cum  I*  ^miit  !iy  iiu  cxamiitation,  hikI  tifivcnimoiit 
JuUI  Ixi  givcu  on  the  insjwctor'ii  rfl|Kirt  of  the  atlen- 
Mul  genentl  chanctor  of  the  tonchiiii:,  or  if  them 
p'lw  u  ezamiiution  it  should  ins  in  the  "sjiocifiv  huI^ 
)ects"  Uia^hUand  not  in  the  iJinMt  R's,  ivhih;  th4^<  itiiiiii 
jMitioii  of  the  (irant  nhimld  tie  j^von  for  iittcndunoe,  hut 
drawin);  and  uioileltin^  Khoiild  rowivo  i>o  iiicoti«id«nihle 
(vrtjun.  Whoti  the  Ixiy  ib  15  or  IB  he  niay  lie  willing  to 
(turlr  Bcieocfi  in  u  more  amioiiJi  mitnnvr,  iind  in  the  Govern- 
mcnt  KcieiHw  ehuHM  he  will  n^itin  bo  un<:vuru^od  to  work 
diivctly  fur  tuuuulniitiuii  reoultfi. 

To  nuniniaiia*.-  the  wholv,  it  stwiiis  thiit  tko  rwiuirviiiunt* 
ul  the  fwiniry  in  tflchiiititl  c<liit;:ttiun  would  I>o  mot  by — 

1.  Moiltfyru;:  \ho  oi-diimry  tcmrhiiif;  in  thciiriiiwryHthooin 
to  It  to  bring  it  mora  into  biinnuuy  uitJi  wurkshu|j  I'wjuii'e- 

IMOlH. 

2.  Abo)iBtul^:  thv  thiijii  K*sfi'\>nilli»vvoiiiit^  coiidiiiiiiliuu 
ichtiuU  Mj  ji>  nuke  ihc  UMchiiig  ^ivtrii  in  tbvui  «iil)ti. iently 

rmtivc  iw   tintw  Mjlnntiiry   |iit)flte  mid  giving  libejiil 
for  "rwnailivts  suhjoctij. " 

Kouni;iing  thr  ftiiTiulioii  oF  wirh  iiiHtiuitiuiiM  ii»  tltu 
■hnu:  (whii'h  niij^lil  in  mjrui  Viutun  !«.•  ctninoctod  with 
'£Oity  t:olli.'):o»)  iu  whl^h  the  Hioiimi  jiimI  ml  fia^fKn 
M  rwci*p  aid  honi  Smilh  Kviisiii^tj»i,  nhilc  th«  tiadc 
dwHki  Me  Mi|t)Kirtod  by  the  tiiuleti  of  thu  district  uidud 
b}'  Htch  cbAritics  or  coii)omt4.'  fuiiUb  aa  may  W  avaiLiblu  for 
at  imqiCMo. 
1.  S(ihaHli«ng  by  an  anniiul  gi-int  itrmi  the  Tiiusiiry  Lhi) 
kiitific  tuid  highui'  Icchniuil  tauhinj^  supplivil  by  uni- 
'ytn'ity  ocAlt^fVA  ;uh1  tiimiUr  iiihtitutioiif). 

Id  the  Dreiil  of  iiiNtitiitioim  )M;in^  founded  »iiuiliu'  to  tho 
riJjtwImic  in  dirtricts  whcic  no  lix-4d  oiwl.twnicnts  tiW 
■mlahle,  oontrihutioiis  Ui  iho  iHiihtiii);  fund  should  be 
Hade  hy  tho  TiiiaNUry  to  a  iiuirli  ^iviitvi-  (.'xtuiit  thuin  Ihu 
Buumuni  of  £l,<XiO  now  ol<tJtiiiulilu  thnjii)jh  thv  Snionce 
MilArt  Dv|^u  tinunU 

Hiefolloninjj  nules  of  A  system  of  Stalu-iiid«d  lwliiU4»l 
"bimlMii  haw  bccti   i»eucd  oh  a  husis  [or  diHCiissioii  at  u 
*Kdtt^  of  a  iHoviiiciil  bi-iinch  i>f  the  NiiUunul   A><<«o(,-iutJoii 
WtliK  l^uniotiiiiiod'vrhtiical  tuliKuitiiui.     It  is  luidumtouil 
^  in  the  thinl  Ktitgu,  as  wull  as  in  the  twcoml  stiig«,  the 
*^lc  of  tho  tcitt'hiii^  i»  jiixeii  iu  tho  evening. 
U  ii|iiiciir3  iiecuic«iry  to  cutMuler  four  eugw. 
t.  —  PriiiLiry  »:hiiul)k 
U. — Kvening  contiuiiatioii  »<:lioalii. 
IU.-  Science    and    iirl    cli.-t.tus,    and    ii]i]>rbiiti<:t:stuj> 

XT. — Kighcr    tAschiiicu)    miu]    acientiRc  e<liirALion   in 
itnivciiiiLy  cIlpatB, 
L— fl)  III   lininary    schooL,    llie     (ciichiug    wtiould    be 
ItTotight  more  into  luiiujoiiy  with  the  rwiwil*- 
menta  of  the  workahuji. 

(ii)  Ry  mudifti-atiuii  of  llw  an\a. 
{!>)  By  rmtniug  suuic  ol  tho  «lviuOiit4ty 
t(M*:hvrri  in  juil,  »l  !tut»t>  in  utiivvivity 
collii^i't^  iusUud  of  tniining  tollt'^us.  so 
as  to  briuf;  them  in  contact,  during 
their  tjuining,  with  jirattiml  mi-n,  who 
uru  ulirjys  to  bu  found  atteiKlin];  Huch 

{i)  TreshjDd     draMiii;:,     )ii-.irti<;J     ^uumuln*,    and 
mt-chituoftl   dnwiug  diould  be  uu^ht'  iu  the 


jiritHftTy  school.  In  the  iinjicr  cUmcs,  cTtjicri- 
montal  inochanicR  and  etementan'  |>hyitic«, 
mo<lclliii)i,  und  wood  ourviti)^  efaoukf  bo  uddcd, 
the  lii«l  two  UK  rwcrwitivc  ejnpIuymuntB  nithur 
tliuntnules.     Tht  Utif/iiiiff  u{  sy*fijic  itadu  aAwiW 

11.  — "Hie  eveniiij;  v^itimmtion  claas  Ixsiiig  vohmtJii^-,  h«i 
iiituiidwJ  for  Itoya  Iwtwecn  12  and  lA,  must 
Ihi  ntado  lui  ullrdfii/f  im  futigUilr.     To  ihis  end. 

(1)  Tho  three  li's  should   not  lie  taujjht  aa 

^int'eiiming  subjectx  in  tlic  cvoning 
ei-houls,  but  only  iiieidcntully  iu  con- 
nection with  ii]ieGiliR  subjoctn. 

(2)  The  grant  ehould  be  given  for  attond- 

aDoe,  and  for  ■"  siwcific  "  and  recreative 
inibjeetK,  ineluding  dmwiiig,  ni<xlelliiij;, 
und  carviii;;:,  uxumiiution  restdt^  K-iiig 
nwuiii  sulwidiiiry  lo  the  insinvtor's  re- 
jHiit  on  the  cliiiracter  of  th^  tc:iehing. 

(3)  No  Biweific  tntdw  jUionild  Iw  taiighL 
With  the  evening  continivition  sehool,   the  functiotu 

of  the  SchtM'l  Bouixl  should  temiinale. 

111. — Buys  should  iiu»«  on  U>  the  ihint  stage  soon  after  15 
yearn  of  age.  In  thU  stage,  the  Goveniment 
aeience  and  nil  classes,  and  Uie  a|>|iiviitieushi|i 
ctu»5e<s,  sliould  be  can-ied  ou  side  by  side,  if 
[wssilile,  iu  the  luniv  building. 

(1)  (ioverrinioiit  aid  !«huuhl  )io  given  to 
H:i«nco  iitid  ai't  chii««e«,  lu  at  prwunU 

{2)  Wherv  ii  aciuiice  und  artnchoul,  and  an  4|i- 
nn}ntic(whi|i  sc)ioul,  are  accommodalMl 
IU  the  eame  Iniilding,  thu  gnint  to  thu 
buHiUii'i  frtmi  should  uul  be  rDntrivtoil  to 
£1,000. 

{3)  Tlie  tiuichiu}^  of  each  B|iijeiHc  ttuilc,  in 
tho  ujijn-eiiticeehijt  sthool,  «h<niW  lie 
iitHlur  tliu  sUfjeiALriun  of  u  eoniiniltw, 
awstjitinii  mainly  </  vtemhffs  ti/lhtU  Initlr. 

(4)  EcuA'li  tnido  Kboidd  ilutenuine  in  eneli 

iliHtrict  whether  the  leiiuircmeuta  <if 
the  locality  <lcniiind  a  workxho]*  an<l 
ibu  holding  of  pmclical  cLuwee  in  tliut 
tnule  ill  tie  uijjirenlieetihii)  school. 

(5)  TIo    St«t«-iiid     should    W    granted    iit 

jiroKent  towiinlH  the  current  exiicnscs 
of  tciiching  K]Kwilic  Uwle«,  but  the  eoii- 
trilmtJonB  of  the  mumlwi-ii  of  each 
tnule  Khonid,  vrhiMi  imwiilile,  lie  HU|)}>le- 
roiinted  by  locnl  cfninueM,  under  the 
ilii'cclion  fA  the  Charity  t-'ommifiiiioners 
and  Tnutc  GiiiliU,  and  other  cor^ionite 
IxHlieA,  shouUI  Iho  eneoumged  to  luviiit. 

rV. — III  very  large  eentres,  a  hi^hur  clans  o(  ticinntilic  uitd 

tvchliicHi     training   «Iiuuld    lie   |)rovi<lo*l    for 

niaatera,  ouinagent,  works'  choniistM,  iiixl  other 

i-OHtioruible    {lenionR,    by    means  of  iinivcrm'ty 

colleges. 

(1)  Htatc  aid  nhunid  be  gmiitcd  to  vich  col- 
leges in  tho  form  of  an  iinniul  sulwdy. 
the  amount  of  which  dhoiild  depend 
ui>oo  the  extent  Ui  which  tho  ei|iu|i' 
ment  of  the  college  is  adapted  t4>  meet 
the  rei|uirenicnt«  of  the  dii^m-l. 

('/)  The  due  adminiMj-nUVm  of  thio  Kidwidy 
flhoiihl  bo  secunwl  by  the  ii]i|tointmont 
of  two  nominoeH  of  the  Govenuaent 
iilKiii  the  executive  vouncil  of  tlio 
colk'ge, 

{^)  Payment  should  W'  nude  to  uuivcrtiity 
colleges  by  ihe  Eilucatiim  l\>|i.innicnt 
on  accDUOt  of  any  clumentarv  teaclu^ 
wliu  ant  1)eiii{{  tntiiied  at  sueli  eollegex 
on  the  same  scale  as  [laymontt*  are  now 
nuulu  to  truiuing  colleges  (suitable 
deductions  bdng  iiudc  for  Inard  ,«»!. 
lodgiui). 


* 


TliK  L.VTLME1^C■LARK    VOLTAIC  STANOAUD  OF 
ELlXTItaMOTIVK  FORCR 

BY  DKKUOKD  11.   nT»lKRAr.D. 

\Micti  :i  few  fartR  iintl  iluUt  rcWIii};,  to  it  are  iiiulcrKtiKKl 
liy  th«  UHor,  the  i'lnrk  cell  i»  jiroluihly  tho  niont  nrt^iinite  iin 
urell  M  the  nu^A  ctiiivonitfitt  ebtiitUhl  oi  o.ta.i.  I4)itt  hii«  yoi 
1k»ii  (luvi«<tHl.  ['>aoiit tally,  it.  IH  a  .vrrltuic  a»i|il(t  iii  nbich 
th(!  i>P}^ittvi)  elttniHiil.  it*  nintiiiTy  in  <-oiiMt't  nilh  nifrinmnui 
«»l|>hat<  (Hn;  ^O,)  niiidc  itit<i  »  imstc  with  ii  witimil^^tl 
sdliltioii  ol  r-iiic  siiljthii4«  ;  and  in  which  tho  |>nsitiv<'  hIctih'iii 
is  iciii(^  (iiecvssarilv  aiii»l^»m)it(ii)  inimeiNi>(l  in  ii  siitumloil 
9t4iit4on  vf  zm:  Mi1|))iiitti,  which  itj^tiiii  i>^  K:itiir-it4^1  with  llie 
Hi-i/iVv  iiifoliiljlc  mrreiirmis  mil|»hiitr.  Tho  biih-  is  itiiially 
aha  111  cnnliicTt  wil.h  thn  solid  nirraiiXMiii  siilt.  It  w^ix  finil 
UosciiImkI,  1  K'liuvH,  in  a  jwikt  Ky  ^fr.  Lutimcr  ( "lark,  itinl 
lnjfm-e  tho  lioyal  Sttcioty  in  IJ*72  ;  if*  ami,  »h  measured  in 
the  B.A.  uiiita  W  m^niiK  of  tbe  e]ei.tr(Mh'ii;"ii"nieter  con- 
■ttnicLiMl  for  tho  Hritj^)  jVssociatJoii  Cumtmttw,  iiiiil  ubu  liy 
nuMiiH  of  u  eiiiu  pilvuiiqinotvi't  IwiiiK  givvii  an  i't'i7  volt  Mt 
15-.V  Cwit  (BO-  Fiih). 

But  thf  •itiosMori  w  to  ttio  viiluo  at  tbo  pi^cauitt  tiniu 
iKct'iitod  for  the  a.taA.  of  Clark's  cell  nii):hl  Iic  n  nfmipwhat 
|ni7.i:Iing  mut  to  mitny  of  eTk;  ycjiuiijcr  iikurtiiciiiiii'  for  wliuni 
!  uni  now  wi-jtin;;.  Of  coiu-su  llio  tL<ll  itself,  iiutk-  iiii  \t\ 
thu  (-nmc  wtiv  i»t  difTuruiit  iwriwln,  Ui'iw  in't  vary  in  K.M.F.; 
nor  i*  iho  Jtluilnii-t  ^ult  over  tl ittV-R-nt  (luni  10"  aJiwdnk' 
eluctru-iiLi^iivtic'  t't>iit!tucIvr-gntiTi-M't.'uniI  iinit^  ut  ctut'ti'D' 
tiiotivo  inrvc.  Mon-ovor  thu  (.'XirarimenUil  <let«niiiiatiini  l>v 
lilr.  Clitrk  of  thu  K^I.F.  r>f  liii«  evil,  in  making  which  it 
vnw  iukiliumI  that  thu  It  A  uiiil  i>f  rusittLuttcc  it»uwl  in  I86r> 
wiw  a  (xiiToct.  exiii-cssioit  of  llic  ohm,  h»n  been  ven-  dosoly 
veriliul  by  lionl  liayleif^li,  who,  on  litr  gtwtc  antiiiitplioit, 
(ouiiil  thu  vahi<^  to  )>e  i'4r>3  volt.  A^iii,  the  valuL<  of  thv 
a1>str.ict  ohm  is,  ami  will  alwitve  be,  10"  iiWoIit1«  f-m 
COS  iHiil*  of  reciftt;iiic8.  Hiil  tin;  rvunuti  why  tliL-  MM  F. 
of  CUrl('»  cdl,  iiiiiWr  coitiiiii  given  ('<m>ilitionK  in  kIiH  in 
Boinc  mvuiiiiri'  a  moot  |X)int  ta  tlnit  (^Wtriciitnii  kivc  lH.'<.'n 
iible,  lo  o()l)iin  »  clinw:)'  uiijitvjxirDatiun  to  actMU'>u.-y  in  iht! 
TiU(t<.'n»l  expi'DMiuii  of  tlm  uhni  in  ihf  form  of  a  cohimti  of 
loeivurv  or  of  a  wiru  of  a  ceitain  lunj^h  iind  jied.ioii.ii  j»r&i. 
It  Wiut  in  fact  very  sou II  fouml  tbit  thu  1S6<S  UA  unit  of 
mistaiii-v  was  dt-fective,  ami  lower  in  v;iltie  ihmi  the  true 
ohm.  In  thi'  fifth  rejiort  of  the  It  A  Coinmitteo  on  t'loctriial 
atatid»ix]»,  (liite<I  Si-(iti-ni>ior,  ISGT.tlii'  vuluti  of  tlie  UA  unit 
of  ri.'wiatanvv, l]a«td  ii|ioni'i'rt;(irivlL'L-trij-therniul  <!X]i(!nnie[iU 
of  .Joule  in  wliicli  7*:;  MaMchatt^r  foot  jmhhmIs  worn  tak«i) 
as  the  dynamic  u>iuiviileiit  of  the  British  tluuTiial  unit,  was 
givfii  us  -QSTO  iif  iKe  true  olim :  whcuct;  the  Inie  ohm 
wtiiiH  lie  lOVM  BA  (IKGr>)  units.  In  the  rei»ort  of  the 
jc  CoinruJttL'e,  txm'I  ul  thu  Si>ulh|n)rl  nu-vtiii;:;  of  the 
six-iatiou  in  1J^83,  flSft"  uhiu  Is  lidcen  x'i  ihfl  value  nf  the 
B  A  unit ;  this  lioin^  almost  iiliintiral  wiih  the  v.iliui  (BXtiH 
ohm)  iirrivol  at  I>y  Loi'd  lUrluigh  uikI  Mrs.  Sidpntlt  in  the 
nunc  vrair.  Accoinling  to  this  (ictfimiiimtion ,  the  true  ohm 
wnuldhe  l-OIX')  BA  (1K«5)  umt.<<  (or  1-0134  BAuiiiUif 
tho  higher  value  for  tho  latt«r  bo  taken). 

In  a  ]M\ivv  which  wiis  pubUHhcd  in  7'Af  EMrtrlitit  for 
May  10,  lt*(<l,  hitnl  layJHiuh  intinuitwl  tbul  the  fxjmri- 
mviilul  (lelor-miiintioiiK  c<in<uicte<J  by  lumsoU  and  Mr. 
Sidywitk  at  the  t.'aviuKli.ih  lalxmitnry  wore  not  yet  f|uil<' 
tenninaled,  and  defines  the  :iin|iere  current  as  thyj  which 
(leiM-i*il*  |K'i'  hmir  4-025  j;timn  of  silver,  ilc  observes  that 
"  When  Via  weio  {inividud  with  nu'itON  fur  tht-  aliMjInli- 
nieiiitu-iuiient  of  lunent^,  the  delerniiniuiun  of  eWlixj- 
imitivo  foit'C  (K^CIC)  is  a  voiy  siiii|ile  mutter  if  we  a«Kiimc 
ii  kiiowleilgo  of  ahf>otute  n-ftinUiice,  A  ^IviLuic  cull  i.- 
UiliUicetl  aijainM  the  known  diftei-eure  of  (Mitentials  gi'iie 
rated  bv  J  knoini  current  in  ti-avei-iny  a  kuo»  u  tt:jL..t4iite. 
Thu  ditfiLiiltj'  lelatcn  vntiivly  to  iue  pieiNii-atioii  ajid 
I  It'll  iiilJoii  of  the  Jttiindurd  ccll«."  lu  tho  same  iKi{ter,  Lord 
liavh'iyli  states  thiit :  "If  «'o  tako  the  ti-nu  vn!u.;  ni  the 
BA  unit  (of  ivKiniiUicc)  a?  -O^fi"  ohnip,  1-1''3  vult  (the 
v;j1uc  found  by  thiji  t-xijcrimciitor  for  the  E.M.F.  of  CLirk's 
cell  at  15  Iter  cent,  on  the  uasumption  that  tho  B  A  unit  of 
residtancu  i»  correct)  will  )>u  rvplucud  by  1-434  volt." 

It  will  be  **«ii  tluit  the  ratio  o(  the  old  and  new  vatuuH 
foi-  llie  E.IbI.F.  uf  Ckrk'a  celJ  ia  the  siam  m  Uut  of  the  old 


luiil  n«w  viiliieR  aa«umocI  for  the  B  A  luiit  of  rosi*(t:i  Ri-<i.  vir,, 
I  :  -Wt!".  This  obB«-v»tion  may  tend  to  remove  a  diffieulty 
wliioli  biu.  IxMjn  enaMUrterw)  Ky  sumo— |ierhaji»  by  miuiy^ 
ulvcti-iciil  rtudciiw  in  acmuntinK  for  the  fact  tluit  tlie  new 
value  assumed  for  tho  E,M.F,  of  Shirk's  coll  is  /«»  thin  tho 
value  originally  ax&iimod.  Thifi  difficulty  or  ]HtZBle — 
ainiLBin^  iierhiijw  to  the  jiroficieiit,  but  productive  «  annoy- 
ing  mystilic-itiofi  to  the  solitai-y  leai-ner — uriaea  from  a 
|K-i*resn  uf  re-M-toiiin^  whli-h  igiioi-es  the  fiu:t  thai  tho  value  of 
a  unit  and  that  uf  a  i[iutntity  e)ic|irei»e<l  in  lemiK  of  the  tudt 
vary  inversely.  It  is  -irfpieJl  that  ax  the  unit  of  resisljirice 
Wits  Uvi  xniall  and  required  te  he  incnsiiwd,  und  oa  the  Unit 


of  cunviit 


(-ro 


wax  taken  an    constant^    tberefuro 


tho  vfJta^o  of  Clark's  cell,  if  aociu-aU'ly  dotomuttal  on 
Iho  asrtvimptioii  that  the  (init  of  rosiBtunco  «-iw  WBTeet, 
would  alio  liu  too  Mnall  untl  would  rojuire  to  be  incorwad. 
Mere  the  fiw:t»  ai-e  lost  night  of,  thit  r  given  ubsohlto 
ro«is1aiico  would  Imj  evpriwod  by  a  lower  valuo  in  true 
ohntH  than  i[i  B  A  tmits  of  rueiBlAuee,  and  that  a  given 
aheohite  ir..M.F.  would  he  ex|)i-esBed  by  a  lower  vuliio  in 
true  volt*  1-hiui  in  B  A  iiniu  of  K.M.F.  Of  coum  the 
con-c<:t  roisoniiii.'  wuttli)  lie  that,  lut  iLe  unit  of  reaistsnco 
wait  tm>  ttmiill  and  r(!(|uiratl  to  lie  increased,  therefore  tJ)u 
lUiit  of  E,M,F.  wa«  tixi  itmull  and  txHmiretl  to  Iw  int-ivased, 
and  thorpforo  also  the  value  of  the  E.M.F.  of  Clatka  cell, 
in  terms  of  the  augmented  unit,  woidd  W  diminiahoil.  My 
>-yin|Hithv  with  IciiiuerK  in  all  their  difficullio«  must  he  my 
excuse  for  iisfemng  to  this  little  mutlur  at  what  some 
might  consider  inidin;  length. 

By  reaohition  of  the  Intertwtioiui!  Conference  on  idectrical 
units,  adoplwl  at  their  niootini;  at  l*an'»  in  A]iril,  It^l,  the 
Ifgiii  I'hm  was  doliiiud  lu  tho  i'twi«taiR-e  of  a  column  of 
morcury  1  NjUihrv  milliiuetre  in  e«etioti  and  106  centimetres 
i»  length  at  the  ttfiitsei:iitiu-«  of  melting  ice.  Tho  longth  of 
the  name  niereury  toluinn  which  gives  tho  neiue^  appnni- 
Dialion  hilheito  ol.taineil  to  the  true  ohm  i«  106-24  centi- 
motn-ft.  Thus  the  lepd  volt  would  tie  -91*774  of  tho  true 
voir,  and  the  tnie  volt  1-00L'2IJ  \v'^.i\  volt.  And  taking 
tho  E.M.F.  of  Clark's  cell  at  I.V  ('  as  l-43.i  tnie  rolt-*— tho 
value  ^ivcii  by  LuitI  Ki*ylfi;;h  in  his  |)a)>er  "On  th«  CUrk 
Cell  as  a  Slaiidanlof  KlectRmmtive  Foive."poadin.Tauiijiry, 
ItWt!— it*  E.M.F.  in  legal  volta  would  1*  1-438. 

In  the  i-eceiitly -published  \vx\wx  by  Sir  W.  Thomson  "On 
tho  Aiiplicjttion  of  the  1  )Bci-umi>erB  or  the  Cetiti-Bmn«ro 
Balam-e  to  the  <lcterininiitioii  of  the  liHectromotive  Foreee  of 
Voh;tie  f'eJU,"  the  anthor  statw*  that,  "the  rraults  utjtuined 
for  four  Clnrfc  Ktaiidai-rl  polis  let  u|i  by  Mr.  J.  T.  Botlomley 
in  Mart^h  last  were  alnioitl  idviitii.-al  with  one  another,  ;iln.l 
gave  1-439  Itavlrii^h,  or  1443  legal  voll«  at  IPC.  The 
vuritlion  of  the  i-leetromotivo  force  of  thuso  uolls  with 
t(^m])ciutiire  ha»  not  yet  Iwcii  ilotei-mincd :  hut  aE«uming 
the  avei-jge  value  olilajnetl  for  this  variation  by  Lord 
Ravlei;ih,  iiamoly,  a  fall  of  'OTi  jwr  cent  [i«r  degwe 
centigiiide  riac  of*  IcmiKiretui-c,  and  correcting  to  !■>"  C,  we 
obtain  slightly  under  l-43fi  Kjiylcigh  volla  at  that  temiiera- 
tuiv.  Thii"!  nwult  ib  iiitffl-e«ting,  as  showing  a  diflerotia)  of 
tless  than  ,'jth  jicr  cent,  from  that  ohtiiined  hy  Lord 
Itavleigh  for  similar  cdls,  which  waa  1435  at  1.1' C. ' 

It  Would  be  ];iitti;fat'tory  to  note  as  a  fact  so  clow)  an 
agi-eenient  as  the  above  between  two  high  authorities :  still 
more  i^ili-'^fiwUny  is  it  to  Ik;  able  t«  Kii;i{;ej!t  tliat  the  agrcu- 
nienl  is  rwdly  cotisidcnibly  closer.  It  is  with  some  ditfi- 
dcntc,  however,  that  I  veiituro  to  jioint  out  tlisit  Sir  \V. 
Thonijwon'ji  corrected  valiifi  should  lie  very  sli^^hlly  htivf 
iiMwol  of  slightly  AiyW  thiui  the  vahie  r(3S  volt  obtained 
by  I.oni  Bayloigh.  But  it  «cem*  t"  me  clear  that  the 
airieement  ox  aliovc  hiia  lieoii  an-ivc«l  at  through  an  arith- 
metical oversight,  which  ha».  somcwh.it  iimiaceoitntably, 
hitherto  e^-capeil  de^c^;tioM-  The  result  hii  ohvioiuly  been 
oWincd  l)>-  multiply ing  the  i-alo  of  varLitiou  ytx  unit 
(-00077)  into  the  diflercnco  of  leni)»owt«re»,  and  suhtraet- 
ing  the  ptfxlucl  (-00808)  from  1*43U  ;  iho  remaiixler  Iwinir 
1  -43ritf2,  or  ■'  slightly  lUidtT  1  -438."  But  to  ohuin  the  full 
in  i'439  volt  due  to  a  nso  uf  temiienvlure  of  4°,  it  is  not 
mcrelv  four  time.'*  the  i-ate  ]>er  Unit,  but  thi*.  viihio  mnlli- 
nliodmto  1  439,  which  h-di»  to  1>c  subtnwtod  from  1-439. 
TTie  remainder  is  then  1-4345  instead  of  1-436&,  a  tower 
iii»to.id  of  a  higher  value  than  that  (1'435)  obtained  by 
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t  nayleiffli :  :uvl  the  |M<ivAikU^e  rliflTei^nva  is  only  'OSii 
[or  lc*H  th'iiii  ^,'„tli,  iiistfcMl  of  "less  than  ,'itl».' 

The  msiilt  in  luijr  ctwo  justifies  the  ciuiclitfliuii  tluit  wo 
y  wiielv  uike  \'\m  Lnie  v>ilt«,  or-  [-43>t  Ifi^l  vulu,  us  the 
ni.nH*l  H'MF.  nl  CLrk'fi  wli  at  i:»"  C,  or  .Ml'  Fiihr. 

Hie  [iinniila  givoii  by  LoTil  Itttyleigli  fctr  the  K.M.F.  of  a 
CUrkV  evil  nt  »  given  l«in|ier3Uii'o  (/)  isufl  fullon-s: — 

E=l-m|l-0«)7T(/-lS)|. 

For  the  lienofit  of  the  yoiuig  Uuinier,  I  will  |HMiit  out  that 
thit  Ruiy  tJtkti  I.lie  form  : 

K  -  I  -43^  -  I  ■43r>  X  -OOOTT  x  (/  -  1 5). 
kI  that  H'litfii  (/-in  gives  ihimim  valiiu  it«  |iro()iict  with 
tfa«  MKuml  luinut,  \-:kliic  ia  /*/hx. 

Bv"  the  a|>pli«itiun  of  this  fonnnU,  it  will  Iw  (omul  thirt 

th*ft.M,K,  nfOWk'srelUt   H'C.  *limil.I  Iw    I  ^Sft*  volt, 

Uiitt  amfinniii^  in  »  i^inkin;;  uiitiinur  lht>  rusuU  given  in  the 

klxivv  extract  from  Sir  W.  Thoiai«tirg  )M|>e  a»  huving  l)eeii 

efl  liy  ilirQctcxitcrinit'iit. 

onlint!  u>  Profs.  Ayiton  itnil  Pen-y  (st'i!  jTAc  Elivth^um 

January  f.  I*«*G,  ji.   ItJiS),  the  temi>eramre  vnmtHm 

ijitonnts  to  altoiit  1  [>er  cent.  (tiniiiiutiDii  iwr  ii'  C.  cl«vii- 

lon    i>f    lemiwntUiiv,    <^in-eA|)oiHliiig  tu  u    luwlficient  of 

•00083  in  the  ahovo  formula, 

III  r(^;nnt  to  llie  oiiiHeH  whieh  afTcct  the  iioniiiil  RM.F. 

id  Clark's  cell,  the  most   frequent  euuivo  of  eritir  is  th« 

Miiirrciice  of  supemUtratioikH  in  the  »ino  sn1|>H!iti>  solution. 

(Ireiit  nll^ntion  ban  recently  Itoen  given  to  tlii"  jioiiit  liy 

MiMHre.  Ktliott  RroK.,  who  havo  fontiil  it  necL*KKiiry  in  iii)4i|it 

nieciAl  jirBcautions  in  ortler  to  ohvint«  the  tiiminutinn  o( 

h.M.F  umin^  from  t\m  rmnie.  In  the  vnhtiiMv  |Nt|>t;r  liy 

LunI  Kaytvimi   iiln.>»<)y    n-fuiTPiI   tu,   the    iirKiciHvitur.itioii 

ifif  the   *olution.  rosiiHiny  in  an    E.M.F.  highi'r   than  the 

liKinuitI,  U  referred  to,  us  well  ^  the  iilx>ve,  iin  u  mtm-vv  of 

Itmir.     Bi)t  fur  «very  mII  in  which  I  h^ive  olisencil  thu 

IKM.F.  to  be  nltove  the  nonnal    liy  reason  of   failure   U\ 

ktuTBlo  the  fliml  with  xinc  milj^hate,  I  liave  found  at  loaM 

'twenty   in   whic-h  the  RM.F.   wik«  too  low  hy  reiuon  of 

•u]ieRatiinitiou.     Many  cells  wei-e  fonneily  made  nji  with 

a  iwfte  prodncwl  hy  triturating  crynUtU  of  Mil}ihate  of  «inc, 

with  moist  merciinois  Kulpliate  in  a  moiliii'.     C'um|Nirin^ii 

cell  miule  up  in  this  way  with  arKither  in  which  iho  xmc 

tolution  woM  jiiM  ewtunit «(1,  1  b*ve  fuitml  th<^  former  to  Vw 

1*7  Jier  ami  huluw  thi^  nonnul,  even  licforc  »tt|x'nuittiniliun 

proper-  l>rouj;bt  alwUl  by  rise  erf  lem|)erutiin>  uiid  ;^aduul 

cTKrfinir  -  h;id  occurreti.    AVhon  the  solution  i^  Biiper*aturat«d 

Um  fall  »f  RM.F.  ImIuw  thu  normal  nuiy  exceul  2  |)(.i'  cent. 

Whon  the  tell  is  made  up  Btrictly  in  accnrdunri'  with  the 

FNIowin)i  directions,  RXtmct«d  from   Mr.   I.Atinior   Cbtrk'a 

Inripnal    |ui)i'r   rvad   livfuro   the    Ito^'al   Society    ui    1872, 

j-BuiK-rKAtunitiun— the  ooiidition  in  which  a  liui<l  will  dojiosit 

[rr)-i4aU  if  a  (^ryiilal  )ni  ili-op^MH)  into  it  or  if  it  Ite  violently 

Hkitken  — if^  very  likely  to  ocnu' tlin>n^'li  nntlnly  |>ri)1on;;;(.il 

hatting  to  ex|iell  air.     The  opixisite  cnxir  of  iinilursaliira. 

^lion  i«,  in  the  jjiveii  nise,  of  roiirse  out  of  the  (|ne9iioTi, 

"The  Ifost  metWl  of  fonniii^  thi«  eluinent  i«  Ut  dissolve 
[•taire  jiinc  Mdohiitc  to  Kilimilioti  in  iHiilin^  <li«iilluil  u-ater. 
I  When  I'rtol,  inc.  Miiltilion  ia  )iiHinil  oH'  fiv)m  thu  orv»l«ls  and 
jpiixnl  to  u  tliick  )i>i«tL*  with  pure  mcix-iin^n.*  Ktdphatc,  which 
lit  again  boiled  to  drive  olTaity  iiir;  thiH|Hi»te  i»  then  ])outxvl 
Inn  to  the  Riirfnce  of  the  mRrmiry  previously  heated  in  a 
Ikiiitaltle  glawt  coll ;  a  pioco  of  purti  sine  v«  then  (ins]'ende<l 
liu  ijic  \nete,  und  thu  vussol  tnuy  be  udvaiiUigeously  svalul 
[lip  with  melted  jianBin  wax.  Contact  with  the  tnorcur^- 
luuy  be  made  i»y  tncAno  of  a  ]ilatiiiiini  n-it'e  jtaMin);  don*n  a 
I  tube  cemented  to  the  inside  of  the  cell  iind  iliiipln<; 
_  the  mirfoce  of  the  nierciiij",  or  more  convein'ently  by 
,  tinull  f<xt«rii<il  t:l.uM  (.nho  Mavni  on  to  th«  cell,  nml  o|>oii- 
_into  it  close  to  the  liottom." 

^nuiy  here  be  jioiiited  out  that  in  thu  glass  cells  as 
JUv  made  the  (:xt«nuil  tn)w  i«  not  made  to  «iieti  int/i 
tile  f«U  mitliciontlly  cltisc  to  the  bottom.  An  uiiiiecu.'<xiii-ily 
br|^  tpiaiitiiy  of  mnrrury  has  tberefnre  to  t>«  nsetl,  and  the 
(imtmbl^  ill  elftvi  of  anv  i^hnking  or  conniiuiian  nf  the  iihell 
N  bcilitaleiL  Althougli  imrnffin  fairly  aiinwers  the  piir|ioso 
in  rivw.  it  tniiat  lie  admittwl  that  it  miinot  lie  dvpeude^l 
won  for  the  hcnnetic  cIo«iirc  nf  the  coll.  It  irecjiivntly 
MMWi  of  the  vMstie  of  Hiiid  by  cxpilUrity :  and,  alter  ii 
certain  timi',  thn  K.M.F.  falls  almtit  2  per  cont.  lieiow  the 
ftl  by  rciufiii  of  the  iin)>ei'»uuratJon  of  the  tioliitioii  and 


the  formation  of  erv.ttaU  of  icinr  «nlp1inlA.  Soma  i)t«i« 
have  alreiuly  been  taken  to  rcniody  theu;  Hhorlcnmin;j;H,  the 
iiidicaiiun  of  which  will  douklcHS  have  the  ofToct  of  hiuiton- 
inu;  improveniont. 

The  im|)Oi-taricoof  tuiii>;  puro  inateriab  in  the  coiialnic- 
tion  of  the  cull  need  scuruely,  one  would  think.  In  insifttcd 
upon  at  the  present  time.  The  morviir}'  aalt  in  |wrha{w 
m-xt  of  the  cells  in  use  sevomi  ycurs  ago  was  of  a  yQllow 
colour — this  indicating  that  thv  uinrcunnis  or  siib-salt  waa 
eoiitiiminated  M'ilh  the  raorciirie  or  [ior-»dt  (HiitSO,).:  the 
hitter  beeoming  dccoin{>o«<Kl  in  iveience  of  wator  into  an 
acid  Mill  und  a  liaaic  nalt  of  u  vciUow  colour.  That  of  the 
inire  nierruroiis  salt  is  a  {^eyisli  u-hil4>.  'Hie  excess  of  acid 
in  this  iuilt,  IIS  iHiially  prGjare'l,  nuty  l>o  romoved  by  the 
addition  of  u  little  oxitle  or  carl>on«t«:  nf  zinc ;  but  ]iGrha]n 
the  best,  I  hough  tlie  mo«t  ii'asl«fii1,  methoti  of  purification, 
ifl  co|)jijii.i  washing  with  dii^tilled  water. 


INST[Tt'Ti"N    'IK   CIVIL  HNOINEERS  OK   lltKLAXI). 

In  Uii-  Iiiiiiiijuiiil  Addi-eM  iif  the  Praiident,  Mr.  Joliti  I'uR.«'t 
(Iritlitli,  rtffi^rt'nce  i<i  freajuenlly  iiiailc-  ivithe  ]Ktrt  wliich  t>luctrii'ity 
plnys  in  bii^inet^riii);  matU'Ts.  Tho  f<'l]i>wiiiy  |Aiiigniph  show  a 
nuiiilA-rof  lhi<  OSM  in  wlik'li  (<n^iiipvi%  i-tvu^iiitte  the  utility  of 
oltictrieiLy.     Mr.  (>rillit.h  wiiil  : 

"  1  htiire  mfotnul  u<  iliir  mti'ty  witli  whielt  we  ttnn  t.mirpl  on 
our  milways.  For  ttiU  m*  im>  specially  indebtisl  ti'  the  <ili<ct.rie 
t«It^ii]ili.  by  whicli  'iiiv  block  syatciuiLitroountrolbtd.  KLitcthm) 
eiijfirict'riTiij  tiMt  now  licoi.>iiiuarw>>};iiistHl)irHiic)i  of  nur  piviItMmijn, 
vuf  we  aiN*  cDiisUiitly  cHllinj^  elt>i.-lririty  Ijt  ••iii*  akI.  lUappIl- 
enti'.n  !•■  tijlujpiijJij-  only  ilnNw  hftct  U)  1837.  The  timt  lint-  wjia 
Iniil  iindor  groiitut  ixitwivn  Kiuitiiti  nikI  (,'<iimli-n  Tuwn.  Tlve 
(liRii'iiltr  of  riinintniniiig  tho  insulnti'm  Ind  ti>  ihd  iih«  i>f  thia 
iinxivhtly  iiiJm  *ud  nviTlu'atl  wire  willi  which  wo»w  im  fmnilinr. 
(hi  tlic  miiwuys  ••!  Eii^lnnd,  S(M>ll<:-ii(i,  ami  li*liind.  w*  have  mivr 
(Ivor  69,000  uiilift  ••(  wire  in  use.  Itiil.  peHi^pi,  ih^^  ui<>jit 
rviO'trkfiMi-  in'o^nrM  lixs  Won  xmile  in  *itl»)iAririi'  li.-ii.-;{T)({-li}*, 
Mniiy  •■(  us  «K.ii  r«>i»ll  tlm  al.t'.'lnpt  niadrr  U.  Ijiy  tlw  Hl-»t  AtJnnlio 
dtblv.  A'>w  the  Iknil  wti*  tillml  with  niixioty  i-psitooling  the 
result,  aikd  wlinl  diMijijx'tiittuntil  fullnU'vil  ita  fitiJiirc  '.  N>>w  nine 
caMcs  cii'S*  tbf  Atlantic,  .iiid  Knxbnd  in  lu>im<l  1>.(  »( tier  lines 
t<>  C'hitwi,  liiiliii,  .\u«l. rutin,  Nuw  Xvnliiiul,  niiil  tho  t^LjN.-.  Mi>to 
ttian  80,000  tuilp*  "f  iiibiunriiii.'  ciililuf  ari>  iinu'  nl  w»rk  and  by 
tlli'ir  BUC*:**™  tliv  idif*»  •.•f  tiiijv  «nd  pi»ljiinv  il^mii  which  we  wenj 
broujjlit  up  h»v«  r«coiv<<<)  niilo  >i!iiii;k>i.  I'iii'hii]w  noljiinK  has 
b<»'n  iii'irv  rvumrkitblo  than  tlic  sliiU  cshibitcd  in  iiicrouiiiK  l.he 
ui|Mkcity  of  thvM  wirci«  for  the  tnuisiniiHiii'ii  "t  incsMg^ra.  In 
|i|uco  of  uuuitial  labour,  by  vtliich  30  w«nU  {kt  iiiintitv  can  bo 
sent  by  a  nktlful  ■•jwrntor,  wc  now  liave  a  iiiecliaiitiou  wlikb  will 
tnuiHiiiit  250  wiinls  [)t>r  iiiiiiute ;  anil  by  the  intn>dti(itiiin>  of 
dii]J<it  niid  •|UMlni|ilcx  ti-lexru[>hy,  tw  nr  four  mea»|[ea  can  he 
tnuintiiitltfil  on  iiii«'  wire  >it  the  sntui'  timo. 

"  Trle;tni)ihy  is  but  one  of  the  directions  in  which  uloctricity  is 
uaefii)  tti  till!  vugincor.  The  tvK'choiiu,  n»  a  Mine -sari  ng  iiutru- 
nieiit,  is  familiar  to  usall.  luiil  I  ii«i'd  miu-i-nly  refer  Co  it  WyoiKl 
reiiuirking  tliat  but  for  thu  coiivenii-nce  of  nijtid  couimunicnti'Mi 
it  would  V*  cxiK'iliil  from  niaiiy  an  <>litcu  an  an  uiii|uidiliril 
niiisiincv  and  riido  nmiiMiiion.  Thcrv  in  one  H|>]>liiMlion  »r  the 
telrplK-ne  wliicli  ban  l>een  nf  speeiid  vhIui!— that  ih,  lui  h  meaiia 
nf  eiiiiniiiiniuHtion  between  divcts  ajid  their  attendants  altove 
wat«r.  Anyone  who  lias  cx|)criciiced  the  suiisiiHiiri  <>f  finding 
his  llfe'liiir  and  air-tiibe  cnlaiiirli'd  wbiK'  in  dec-ti  watiT,  wiH 
a|>previHl«  the  ath-anlaijces  of  nuib  a  iiimii!i  of  i-oininuiiicktioii. 
Il  bas  addeil  inncli  to  (tie  tafi.'Iy  of  diviiiK  ojii-raliniiN.  mid 
fftcilitxlMi  ilii'  lunn'it  worV.  Klccli-icily  luia  >!»■•  bfi-ii  a|>]>li<H| 
with  great  ■iiccm»  In  tiliulitig  (>i>enilii>nt.  miipei-scdinij  in  Liinii 
works  llie  ilatiHi'i'>'ns  and  initvrTain  fuse.  The  nioal  niicccasfn 
instaiieiA  i>t  iU  use  f'>r  lltin  piirixie  have  bei-n  in  the  remtiral  of 
thi<  n<ef  at  Ibmett  Toint  in  the  KnaL  ftiver.  New  York,  known 
A*  flell  (Jate,  and  ihv  Flio"!  Rn-k.  In  the  furnier  i-X|il<iHio|i 
4,427  sej^uii^te  charges  Wfri^  NJiiiulLniiaiiiuilj  tirud.  aiiiI  a  t^>f 
oovering  an  arcn  of  3  acivji  and  oaitaiiiin^  63,000  eiiliic  yaniii  of 
iwwb.  was  deiiioliHtiwl.  Tli*  Ft-inil  Itock,  or  Midillo  lleef, 
coTerocl  an  aivn  of  9  acres,  and  270,717  cahic  janis  of  i^ick 
were  slmtl^fHl  hy  the  explosion,  which  wnii  paicctwiifully  carried 
one  on  thr  lOlh  of  lletoher,  1885. 

Ci,iiud<-mbt(.>  {ii'ogrtun  hail  l>i'i-n  niatlu  in  llie  ntiliMtiiai  of 
declricity  for  the  Tmnnniiiuiiiin  of  pnwer  ftoiii  a  distancf.  In 
livUnd  weluiTu  Iwii  eianiple*  "f  eJoctric  Iraiowajs  at  work — 
urn-  (nnn  l'i>rlni«h  to  thu  (■i.iiil's  Caiw^aay,  the  second  from 
Ni'wiy  I'l  KwubivHifc  in  C.iuiily  I>omi. 

"  111  el<-«^n<.-  li|{htin)(  t)ii>  x>roui-eHe,  though  itnl  as  numl  lut  wan 
CKjH'Cted  S'inicyuLU  since,  lias  lieeii  wry  nuirbtol.  T)ii>  um>  of 
xwrcli-light^  on  BteainBhi|>K  lipui  eiiHl>lnl  vruu'li  ko  npiipjted  lo 
unvigitv  Iho  i^iic7  Cjiiinl  at  »i((bt.  and  llie  d.iainge  llimuuh  iho 
CinsI  can  miw  hi>  n<-i.M>iiiptiMlie<l  in  16  houra  iiulcMd  of  36  liotire. 
Tlii-H,  obviously,  ha*  aildod  to  thi'  «ii)»ieity  (■(  the  Canal  for  the 
IMsari^  of  ehijipiiiK,  and  will  probably  p<«tp(iiie  the  iieoesaily  ttf 
aeoulid  cniial  f- 
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ENGINE  ROOM  SWITCK-BOAKU. 

l>ICSI<iXKI>  BT  W.    H.   MASSKV. 

0(  ull  the  McccMOiiw  of  electric  lighting  a  wmjilo  nml 
offoctive  switth-lKMiil  u  oiie  of  tho  most  Jni^Kirtarit.  \\b 
httiHuwith  illaitnittt  :l  nni)»ln  fi^rm  of  cnj^int'  room  Kwilch> 
h<»nl  wHkIi  luis  twuti  (le«igiie<t  l>v  Mr.  W,  H,  Miuaey.  Thn 
swirch-hiuni  in  in  iwc  in  swvfti-al  farj:*!  iiiAr^lliittoiis,  iiti<]  has 
bveii  (li'fii^^iwl  wilh  this  objucl  itf  ^naliliiig  niigiriR  lirivej-s 
an<l  fvtli*r*  in  chui-ne  of  ek'i-tric  tifjhiitin  ii|.|tnnitiu  m  st'p  ai 
•  ffliiucc  Jmiw  tliL-  viirioiiK  liivuits  timler  tticir  fliiirf-c  arc 
rrHi[i)e)l  ii|i.  \Vc  huvo  seori  Kwiuh-lMwiilfc  tliiit  wcrr  wihii ltT>* 
of  iii(;eiiirtii*  contrivanpoB,  ami  liiniod  uwiiy  with  the  «nl 
reflM-tiuii  ihuL  life  wius  rv»llv  t»u  short  in  venture  U|>Mi  the 
bUiiIv   n(    their  liwlden   niy»t«ri«s.     Mr.   Mnwey's  (le«ign 


Ronti,  are  nnt  xhnirn  tii  th«  ilKiKtiiitioii.  IhiI  the  MHiiiwtJnii 
ii  vaiiily  lUMJeiirtood.  Ociierally  e|)Ci>kiii)^,  for  night  work 
ing,  utic  ]iiLir  of  hmiiw  nmtns  is  iiniiily  sufficient  ;  hut,  nn 
it[)0(fiHl  oi'Ciuitons,  such  aa  when  imrtiee  or  l«t1s 
IminK  given  ut  liirye  mansioTii*,  the  servic*  wotiM 
by  tno  two-In»M«  nut ■  nit,  lioth  eiiKitift*.  one  on 
circuit,  Iteiii;;  enijiloyei).  On  hui'Ii  an  (icmsiun  thu  iwctitulury 
t'utttriy  ntay  \tc  u»o<l  at  a  6Und-l>y,  or  for  gi^iny  the 
niiTL'iit  U>  lho«o  liimiM  which  uru  ivijiiired  to  Iw  hunit  nil 
nij;hl.  Of  (.-niirsi'  this  is  hut  a  hrivl  <K>M'ri|ition  of  un  iiji|it- 
miiiis  for  whi'.-h  thflr*  in  many  an  ,ii"niiij;fineiil.  We  hnve 
HjMikcii  tif  ilyiiiium^  iilmiyit  in  use  nith  a  seirin<l;iiy  Uitlvn 
ns  n  <<tiinil-l>y  ;  of  rnnr<iii  this  Ik  not  the  citMo.  hk  on  Sniiil:i 
iukI  frcr|U«>ntly  in  »iiTi)nM.>r,  tho  cnj^'ico  nv^t  not 
rtHitiiiint  to  nin  iil  till  cinrin;;  the  rliiy. 


certjtiiily  cannot  be  tutid  to  err  on  the  side  of  comiitexitv, 
liut  ni:iy  )n!  iitknowltMlgetl  to  he  mi  he  terms  it,  ii  simiim 
switi-li'lioMitl.  All  ilie  i'liii iioctioiis  ore  easily  ^ot  at,  utui  it 
ia  not  nvccflfiury  tu  iviiiuvu  u  iiiiinlfurof  cunncctiimA  mnotiiit- 
inv  ill  Mtnie  inntincen  to  u  ciMiHitl^ruMfi  iK.'rc'i>iit:t{^o  uf  the 
wiiolo  tmitnl,  in  onlcr  Ut  ufee  4>ut  a  (niir  of  ^isv\n. 

The  Imunl  now  illiutnititl  i»  »iiital)le  fnr  two  (lyiwmoa 
giving  2^0  iiroitcrcii  ciich,  imil  a  K4!t  of  KacoiuliU'y  iMtttnrivK 
i>f  Isiryo  (Ifiuen«it>iui.  The  poiinoctitMiit  mis  shown  l»y  the 
ili»(p-iini,  Hu  th;tt  it  18  tiot  nvcownrk-  to  entor  into  thin 
detail.  Ft>r  lh<;  onlituir^'  diiy-work  of  an  inntiilLiiioM  onu 
dynunm  muv  ho  (^oiiptwl  to  one  *(■!  of  h<>u>w  itiaiiu,  if 
i-ajiiirvd,  w^iik-  tlio  othi-r  ir  lieing  nscd  to  cli>irgc  the 
wcoiuliiry  Imttcrics. 

Sp|(aniti»  vnit  and  iimuieter;  an*  iihu'txliri  tho  IwtliTv  circuit 
for  u»ii  when  Ihc  l)iitt*ry  i*  ilifK-hMrjjin^;.     Tlnaio,  as  wjl|  W 


IRAKIS  AND  SCOITS  NKW  C'-TVPK  DYN'AMOjI 

In  tliiK  miH.-hin«,  ilhiHtnttol  Wlow,  the  ronjiictur  mi  llio 
iirmaluni  in  houikI  in  ilw'ii  iimi  iiiirrtiw  slotn  cut  in  the  imii 
|il:ito  f'trniiiii;  tin-  iinimliiiv  com  Th(j  i-esult  of  nukkin^ 
the  slot*  very  narrow  i«  thi»t  the  noiw  ami  hctiting  of  (he 
|M>lc-|)ie<?e>4  nftually  itrmiutxil  in  iiHU-hinvH  with  tiwthwl 
armiiture-H  arc  eiitiruly  ^Iwenl,  ax  the  armutnre  |xraraobi 
what  K  |iractjc3illy  a  totaiiiuotin  fnix'  to  ihv  ]K»lv-iiiece8; 
iiml  liy  mitkiu)^  the  a1o<a  very  iiee}i  Lhvru  in  |ilcnty  of  ruuiu 
fur  a  biye  <|nanl)ty  i>f  t'on<liicti)r  t^i  lie  wmntcl  on,  iiimI 
altui  for  till-  (■«[M^t(-iitlU'  j^ood  and  thick  itunitatjon  which  ix 
iiimhI.  the  makeiti  con^idunng  titiit  diimliiltty  and  frnHtoni 
from  rii>)(  ui  liivak-down  aru  uf  ttn^t  ini|KtmiiK-L*.  Other 
consiilcnitioiii^,  howi-vt'r,  hnvo  not  hecn  saciiliocil,  ihu  niuf;- 
nvtic  rv*i»taiioe  if  lnw,  uikI  i>  liuld  in  the  Lirnintnre 


e  €uri5  O^J 
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B3-1  KA]>tiiui{t«  p«r  sqtum-inch  nectioiinl  ana  KprvKliiom) 

lith  a   Ten-  9inall    oxitonditniv  (>f    [joww  IR  the    tipUl 

IGt^  «>  tliut  the  clwtricnl  cfKcieno-  is  hi^Ti,  wqiccLally 

1  llirt  i'imi|i:trativt;ly  Uiw  s[(e(>il  MO  re  vol  lit  inns  ik  uken 

fnin  mtiNiitt'mtjoii, 

The  rv^ixLtiico  of  »nnuluro  is     .    .    .  -029  nhnM 

^l:t;,^nM•       ....        :\?t- 
Lxwi  ill  amutitro  wilh  130  utn.  .     .     .     .ttT.-'f      wattx 
magutU      „     100  volte      .     .     386- 


Total  cIiTitrical  loss .     ,     .     703-6 

ShAwnn^;  an  clecti-hvl  efficiency  of  over  84  |«>r  tent. 

Tl»e  ficM  niii;.'iivtit  tiru  i>f  tui*  ini«,  Ity  the  iiao  of  which 

llb«   COM.  of    the   tuiM.-1tin«   is   ver^-    initch    ivtluocl     Arul 

kihtKnigh    thi*    cast   iron   ia  of  fi;reat  actional  «rcai,  iKiing 

Wnt  ttmes  Llut  of  thu  iron  in  the  anaalm'c  core,  yet  the 


Iwliat'lour  of  tb*  km'M  if  tritliout  niiy  othor  i>1iutgB  bi  the 
it]>jantutii  he  *]>kh  of  tti«  ftlidliti:  in  tmnafurrvd  fnnii  .A  tii  D.   IS 

2.  A  kt'ttit!  w']|i(.'h  cnii   he  ImliL  )>y  'in   iiuiiiliiljtitf  hittiiUu    in 

IMWitiTply  i>lectntio<l.  luid  u'liler  is  jwiururl  from  it  iiitii  ui  iuMi- 
Hr«d  iiii^aI  UwTiiit,  ll'iw  Hi-ei  tti*.-  i>l«4-tn(3il  HtAt«s  i>f  tlta  k«4t)c, 
WHt*r,  UmiMit.  ultwrM  iliiriii],'  lltu  jintCBM  (  20 

3.  How  winilil  yiui  roiixtrnct.  mh  c>l»i'tn>|>tu>ru*  fiv>iii  wliicli 
c1uu'[(vH  of  ii<^iti\'u  tiliti-trii-ity  i-miiIiI  tw  nhiAtiic*!  ^  10 

4.  Tih\>  inuill  njiml  nictn!  luilU  dtnr^d  with  i^iuil  <]tiiuitttiM 
of  iNMitivc-  i-l<>ctn(nty  m-e  }>)iiohI  Ht  a  flxval  dlMiuiou  (run  each 
other.  They  »rw  th*ii  t-iiipliwt  in  turn  with  nii  uni'loctrifiecl  iu- 
ftiiliil^il  i>ii-t:il  Imll  -4  tJi»  ftiiiiic  Msr^,  whii-h  U  tk'it  (lisctMr^'M)  tviv 
twcim  Mm  iwo  iMnlarM.  Ill  nlwl  |'r< .i»'iti..n  will  Ihf  f^n-i-  Imv 
twtfon  tv<b  KilU  he  diMiiiiiJM^I '  1& 


f>;.^ 


//. 


S.  If  yiiu  wm  (fiiriMi  a  ntlrniiic  oell,  vlrv,  and  a  mnpuii.  hi>«r 
wouMyuu  il«turiiiin«  wlileli  wa«  Uw  i»i«itive  [Kile  of  thvcell?  10 


^ 


I'aru  -uhI  ScuLt  s  Oyiminii. 


Icul  wvijfbt  of  th«  Duutliiiie  illiutrntMt,  hannjf  an  oiil')iiit 
12.000  watljt  at '*.'tlfrBmIuti«ns,  is  only  l,:ifi8lliB.  (M 
tlio  iimuitiK  complete  weighs  147  Itw.  Whern  lijtht' 
irajwrtaiit—iu  in  oonie  inot'ira  nnd  in  diiji  li^ht'Or* 
luiiig  wiMiijfht  intii  inr  the  lieM  niuj^natM  the  n-L-i^ht 
U  nactiitHM  with  thin  ty)M!  of  aniiutiin-  w  ^ptnith'  rucluceil. 
The  mtt'haiiiiMl  i-oimtriK-tioii  itf  thcxo  iimi)itur(>K  intik<»' 
ihtini  imiLiMt.-  for  mutoi-a  for  tmnictir  ami  olw'triL-  ruilivuy 
Work;  the  iiUic»  fin-miii)^'  Hrniiitui'e  lore  Wiii^  miule  with  a 
kenif^n  htilc  :iiid  th»'itili*il  on  to  u  hi^xu'^im  xlckft :  ho  thut 
lach  one  tn  driven  tiin.":t,  aiwl  a*  tittf  roiidllrlor  in  M-.miiil  in 
•lotM  in  the  iiUlcA  ihf  liin]iio  nhioti  the  \i|i<>ii>  nil!  stmii]  in 
maiufe^ly  very  great. 


^iciEN 


ENCB    KXAMLNATIDN    IS    TIUlNTNn   COLLEOKS. 

MAONRTtHM   AWn    KUKTHKIIV. 

The  fiiltowingexamiiMtioa  paper  wnssoL  for  the  purjMtw  nf  tetU 
■ng  the  knowlwl^^u  i>f  iHir  fiitiirv  MinHiItitaston  in  Riauti«tisiii  aixl 
tlaotricity.  We  cinild  nlitKut  iiunginv  thut  tlie  world  lia«l  bukiiI 
*(U  ilorin);  tlit-  )>iuit  lifly  ywtn  mi  far  lu  Uiii  unhji'd.  i«  o>ii«;oiii(h1 
if  ilia*  «xaiiiaiiuitM>ii  ouatlintiti  a'i*ni  xi;y  giiuUmv  to  lliv  jirc- 
HDl  al«lv  <•(  utuvtrical  Vimo  1mI);c.  Sutuly  ii  ta  tiiiii,'  IhiU  Ihow 
•ho  ooDtJ^il  tliit  uumiiaatioiia  tli>>ulil  ioiiHl  u|hiii  juitm^  i(uiwli'>iiH 
feang tP^<^  ^'  tuat  the  fltuiluiit*  fatitilianty  nitU  rt-uutit  iluvi'loii- 
of  tht*  tiihjiict.      ili>w  many  i>lci:(rjt'  liglil  (.'Oiftnc-cri  (.'oiuil 


tii«  ■)tMati>mB,  or  wntild  ackniji*lk>>l)|«>  lUnt  ituy  one  |if 
Uinn  btd  a  b«artdg  u|Miti  tk«  pvacUuil  |iart  of  t-heit  wt.rk  f 

1    Two  Ln.Iil  tiiaf  al)K4rrMo<i]KW,  A  and  B,  am  )tlac«d  at  a  on- 
-   aiairt,  iui<t  itii  uiiolucti-iliod  tUli  of  ali<.-ll'»;  )• 
■  f  \.      Two  iMMitivtity  uloctritiixl  IwJU  iin-  ltii:ii 
ki  Dvni   ri  .      <|  <  of  ,A  Bhil  B  rM]>inr(ivcly,  noil   thir   vloutni- 
•Tw  I'-i    •  i»'<<ii<:M>t  ooiincot«d  trilJ)  uartli,     KK|iUin  lh« 


6.  Thwte  timilar  wim*  are  jiMiiwI  l*^irtii*r  «•>  m  t<i  fomi  lui 
<><|HiIaterHl  triait^l**  ABC,  Tw..  (•■■mi'ni  <4  tho  Ihanglf,  .\  and 
|(.  arv  jriiiitiil  t>>  thv  |Kili<ii  of  a  bntt^tj.  Will  alt  tliruo  liilm  l>c 
(•(|iiftlly>i>uit«il  Ky  th««un«nt'  tliTefMaoRsfvcyoiirnnawtfr.  IS 


7.  AnolKK;r%tM-]ookini(d'>wii  ii]Mina  ooppur  riii};  dmiw  thruuiih 
it  a  liar  uiat|!iid<  nortti-iHvkiou  wid  finrt.  In  what  dlrvclioiiH 
wiiulil  tlie  current  phhIucoiI  in  thti  riiiic  n|i)4Uir  to  liim  tii  circulate 
(1)  huforf.  (2)  diiriotf,  <J)  after,  thr  ihuiihik*'  "f  tiir  iiiagiwt 
ilii\>U4{h  Hit  riiiH  '.  20 


8.  Tli«  riMiittaiiuti  of  It  tjiii|n;»t  )FlivA^•>ul|^t«r  b  20  ohina,  and  a 
ctirrtMit  jHifLMfM  t.)ir<-iij()i  it  winch  il«l]«vta  tlio  iitxillu  60'.  It  ia 
•tiiiiilol  l>j'  It  lYiloio  i-vsiatniice,  and  tliv  iVMHtaiicv  "f  lliv  rMit  <4 
Uiv  cii\->iit  i*  iiIt(icu'l»o  lluit  ttiu  loUiU'ununt  i*  Uki  mimiv  w  Wfon.-. 
If  tliu  nv\<dli:  IB  iiLiw  di,'lli.vt«il  thiougli  SO',  wluJ  ia  tli«  tvaiataiivu 
of  thu  ahunt  f 

[N.B.— Tan.  0O'=     A  Uvn.  30"-—'-  15 

ZljniKMi  JJJ. 

9.  A  Wr  niAf^tut  b  i^acnl  U>lJt«  nontli  of  a  arnijiana,  and  in 
the  magnetic  tiieridian  which  [naws  thmuKh  thv  ci-iiire  i>f  llie 
C'i>iti|iaaa  nw<Uu.  If  tlie  Hinuli-»i.-fkiiig  eiul  of  iliv  Imr-initKiMil 
|Hiiiita  TioTth.  vxirltin  the  lidvivioiir  of  (lie  cniipftM  ncwUe  na  lliu 
niaunict  is  1>riiught  iiciircr  to  it.  lO 

10.  Anin^n  lu>o|i  la  hold  in  tlio  {ilanoof  ihctnagnAtic  mDridiati, 
DiTtcribii  :ta  ntagnotic  iil«t«.  16 

11.  Tliv  ti|i)ior  cnil  of  a  diii|iiii>,-  iitaillL'  ia  wt'i^htMl  with  wax 
until  il,  will  remain  in  luty  jH-Hitioii  in  wliicb  it  utay  In.-  jilaviN] 
wlicu  frcu  to  tnovu  tti  ii  iilani.-  ivorju-itdiuulm  ti>  tlit'  niiigurt^c 
nmndiiui.  DuKnhe  the  effoct  (if  niir)  of  cuniiti^  tliu  innlriiiuutit 
ttiuiid  so  that  llii'  nvMlk  iiiovra  in  \hc  ningnvtic  nH'ridiitii,  (tivo 
renMOii  (or  jnur  aimwcr.  20 

12.  A  Inr  loaonvt  niul  »rt  it->>n  n«l  aru  [iIjic««I  in  tho  Miun 
Hlraight  lino,  a»<I  iroti  bliu^  nrv  atrcwt-ii  on  »  alteot  »f  paper 
whii-li  m  l«i>I  ovor  tlic-m.  ui'soritH.',  witli  »  skoith,  the  fomi  of 
t W  curvv*  iiMUioi--<l  by  th«  filings  when  t)i«  |ia|>or  u  Inpjwd.   16 
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PORTABLK  VOLTMKTERfi   KoR    MKASIRINC    Al.TKK 
N.\TrNO  POTENTrAL  DIFFKUENCK-S. 

m-   I'UOTOWtftlW   W.    R.    AVRTOH  Slid  JOira   PRBH\. 

It  in  iiiiw  ni-lt  iiiMlcnitiKMl  thnt  n  ItiKh-rmbitatKW  eloctro- 
i)jritiiu)iiiitiil«r  ojkiiii'ii.fffiicntlly  be  iu«d  for  meiuuriti);  a]l«mating 
nolc-iitUl  <liir<:nr»c(in,  tit  r< •!»»,■> (Ut:iipe  nf  tjie  aelf-l)ii)u(;ti><ii  nf  the 
qyiutaiciiiioU'r  tanning  tlm  ulToclivr  rvsuiHiM'o  — niul  tli4in>f<i«t  iho 
■etiaiUlity^of  ihi'  ()jtiAiiii»iirl«r  to  vnry  witli  (he  upowl  cf  itJUT- 
uutiiiiii  Puii'tii-r.  i-vuii  fill'  ilic  iii<.>n«iiri-iiipnt  nf  diri'^t  |mjU>iiImI 
rlUTrrviiCDt  HI)  ifixlinArjr  hiffh-rouHtimrv  vi rltiiii>t«<r.  cmpldyinff  llni 
innt(nt.t-ir  pnipcrtj'  of  iht'  currvni,  ix  imt  iiitiii'ly  tuilisfiuitiiry  if 
the  ttim-x  <-iii|>U>ye4l  lie  \ht^  U\x  iIk-)'  g(tiii<mll;  haw  to  he  iii 
doiuI-lHnt  jH<itithh-  iiii»niiiic>iitA).  sinn>.  in  llml  i::uii',  tlio  coiT^nr. 
if  Voiil.  i-( 111 t hull xitily  til,  nliiwlj-  hetilti  ihf  (-(ilim.Utr.  anil  hy 
iituifiuihiK  it*  i«iiii*tutio>!  muHri  it«  npiisiliihty  in  tlhiiiniall.  ft 
Iwa.  therefore.  U<r  lunne  I'ihik  %tHiiu»l  fhvirlhnr  the  hmting  ntf^tct 
lit  »  ciHTeiil  sIlduIiI  ha  uat'il  fur  vnltin^iin. 

CK|il»iii  C«nlew  »-!is  iJm  Iii»t  ]K'ni(iii  !«  iittlige  this  |:>rinci|>t« 
ill  tilt;  ciuiotriiilixii  .if  vu]tnitil«ni,  anil,  u  fur  n»  w.i  jiiv  awAi-i-,  iu 
th«  Hilly  iK>i-x<jii  nlu^  ii|>  w  llie  [ireeioiil  tiiti«,  Iinii  <>iii|.|<iye>i  th« 
^nteniiion  .if  a  wir»,  luiiiiwil  hy  (ho  huiicing  i.ividiiwvi  hy  lite 
plBMge  of  ft  curreni,  Ui  iixnuiun?  the  juXt^titinl  diATviu^o  «r  iu 
twriiiiiials.  His  iimtriiTDoiiu  nn<  weii  kll(tH^l,  and  hiirn  Air<>[<li>ii 
iiioRt  VHltiihlti  fttil  ill  Ihu  nuHMuri^nii'nt  iif  nilenintin^'  ]H>lrntiiii 
(lifhimiicm  :  Hiid  we,  in  coiunKnn  witli  othor  vi«ctricnl  ciiKUicvn, 
imii  him  ii  d»ljt  of  ^^litudc  for  tirc.ri.ling  ii»  witli  th«  i.iily 
citmiiH'mctit!  iimtniiii.'ii(  (lint  hJta  oxiiittil  for  tho  ni«Mitr«i»t.iit  of 
nlti-niMtin^f  |>i>t.-tit.i(it  diiTcri'iicos. 

In  •' Fmrti«d  RLwiridty "  an  Hlt«ini<t  Iimi  l^cn  mii-lu  lo 
inilHiHiall;  Hiim  u|>  tht'  advantAgu  iiii.t  tliwulvHiiUi^ii*  <4  nU  thv 
niiiiw  iriijM.rljint  :iiiini<?U-n  and  Toltiiiulvra,  and  wt  miiiiol  du 
)M!tl4tr  tiian  ifiiMl  what  wna  [Vta  ntid  ulfinl  thv  C'anlvw  v..lr- 
innUtr,  MiUKinlly  aa  wv  iindenlant)  Uuil  Cnjitain  CViolew  (.inHidrni 
the  dStimni  to  hfi  a  fair  oaio. 

•■  TARRKW   VOL-nitn-KH. 

*' Attranluijp*,-~Fini.  it  ha«  hut  a  Kinall  limtiii;;  ewir ; 
HK^iiid.  tlic  M>1f-iiuliiol4on  i«  nt>gli;;ihl».  It  in  abo  di.iwl-be«i, 
diivcL-rmdliix.  not  diMliirluHl  liy  iiu^itfU,  and  faiily  j^rtAlile, 
ikltl]ou^  IniKC. 

"  fhrnJiiKiliij/r*. — U  atMiirlw  11  d^vnl  deal  of  enojm  ;  avcnniL, 
it  caiinot^ie  usdd  for  MienHiiriiiKa  Ktiialt  {■•U-iitial  )liiS>n.-iii!i!,  hir 
wn  caiitii.l.  iii.iiiL"  il  of  Uik-kei'  w  jir,  ax  w«  Hhoiilii  do  in  the  (mm 
«f  Mil  urdiiiHiy  viijl.iiiutvr  int*?iiiJMl  to  iiirtuiiiv  Hiitall  pot«ntMl 
diffeiencM,  aa  tliiK  woiili!  nmder  it  HliigginU.  shm- a  thick  w{i« 
Unversed  hy  a  oiitbhI.  htuila  and  ciijs  nlowly  on  xtArlin);  And 
■tup|untj  the  «uiTeiit :  tJiinI,  llit'iv  ih  ciHuiitk<ra)>h>  vogrirni.ma  iu 
the  rmdiiig*  near  tht'  wtio  |«.itil..  and  RiUTiLtt-iiiie*  inacaira«]r  In 
(h«  iii'iH-r  jtaila  i.if  tht>  ftvah-." 

Towanla  llii'  wild  'jf  1885  wu  wen;  iTngugeil  on  certain  ftxi«ri. 
ninnU  oil  thii  ^ovcniin^  of  tranafoniuiw  in  huHl-a  t.>  g\vv  a 
■HDutaiit  |Mth<nlial  ilifTvtviiM'  at  «wh  Jiotwe,  an.!,  xh  our  t-xivri- 
meutA  wt'iiu  lo  III'  i;i>iiilucMt«l  with  small  t-rntufomipra,  wp  ttijiiiiY'.] 
a  vijltmeter  whidi  vnnM  iiiiii*nr.>  an  Mltotiinling  [X'tcnruil  .liffw 
*tiw!  "'f  tliivi*  or  f'ltir  vuItb  with  lu'i-tinwry.  Sucli  an  inntruinvnl 
nut  heittjj  ill  llie  mni-kot.  we  uvre  rr.mjH'lItv]  I..  d«vii>i;  •■ni-  ;  ami 
W(>  wciii  liwl  !•!  iviiiHiiUif  wlielht-r  thi!  Oaiviow  |.rind|>li'  niisht  ii-W^ 
be  ttinployml  in  an  iii>1niiiii?i\t  whioh  ^ilioiiM  (jivv  oiiitu  dcKtutc 
rvnidiiii^  ••^'irn  ni'«r  th<i  /.(.tv.,  and  produei^  a  liitv.-  <jel!'^-l.i<in  whtn 
nn  iiHi-mnlin^:  |>i>t('iilial  (tilftMvnce  <•{  n  ftw  vofts  wa»  luaintAined 
ht'twet'ii  iL«  ti'niiitudi. 

Part .  i  (he  vagiiftWMW  in  tho  tcMrlinsa  of  the  Cnnlpw  inatril- 
in«nt  wi«  »jiw  WS18  duo  >■'  the  t^in|)!oyiu«nt  u(  touthol  whcrls ; 
and,  na  ox|ilAin«d  in  a  ]»ir.u-i-»  n-ad  hy  u*  bcfon.-  tlic  It.yid 
Sodotyin  1884,  t«.th,..l  wliwU  liavu  not  r«coiiimcudud  thim- 
MioU-M  r<>  UI  aa  A  iiinaiM  of  »iiLKiiifi(»liMn  in  aniiJiiitunt  anil  voll- 
niel«ni,  in  oiim-.inonc-  of  the  (rittiou  ihcy  are  liaith-  U. 
hitnHluce.  til  fact,  ult^-r  ^ivinu  to-lhud  Kcariiig  an  csT'Ciiiiive 
Uial  in  oiii-  inglnniKnu.  -.iigiiwlly  duevriL;.!  ■••  tlii«»iicit-t.yt  in 
188S.  wo  ilediifd  in  nlwiiiJ'in  it«  uac  in  1884. 

If  a  t..!tiiicU-i-  <U'|>vniUnK  for  it»  ocfion  on  tin-  «ijianai<m  of  n 
will!  hy  htMtin^  M  111  hti  utiiiri'  >"  it»  attii-n,  ihi- wire  inimt  liu 
tiiio  ;  and  if  it  la  to  nlluu<ur^■  a  onudl  ^>U.-nLinJ  dilTeri'iicv  (liu  wir* 
muHt  he  nhort  ;  hvnco  wu  wure  Its!  lo  conaidvr  whether  il  mm  not 
liimaihlo  (.>  o'tiHtnivt  «  vohiiiuttr  of  .|nitf  a  ahort  hm^h  of  line 
wirv,  und  ..h-n-rve ilo  (.'xUniiioii  with  soin,-  friiljoiih-aa  ma^fniryin^ 
ainvnj-eiiivnt.     This  knl  lu  (■■  conaiiler  the  {il-itiiiuni  win-  t^-It- 

KTtonc  dracriNcd  hy  Mr  I'rrttc  in  his  isija-rl  n-iui  )>«fore  (lip 
oyaJ  H-Ki«tj  ill  1880.  which,  idthi>ni;h  i-oiniKiBiil  of  hnt  ii  altort 
li-u)i:tli  <(f  wirr,  fvidcnitil  hy  I  lie  niotinn  of  thi-  diaphmuni.  !!■  Ihi' 
ociitre  of  whicli  -rtic  «iut  of  the  ain-  wn>  nllached,  eicn-  vhanj-i' 
in  lht<  cwmtiil  (mjwiii^  llir-mifh  it.  Afti-r  thinking  oni  ^armnn 
niHUU  "f  attnininx  thw  rosnlt.  we  wi-i-e  h-al  m  aeo  IhnI  one  of 
our  iii«K"»''j'i'H(  siw'iiigs,   drscri>w«(i  to  thia  tSociety  in  1882,  f  iir- 


"A  New  Fnnii  of  Spline  frr  Klivitii- and  n(hi>r  MraMirinc  Iiiftrir 
niMila.*' 


t  "UtAMriDg  ItDiiniinriit 
niia«ton  of  Doim-." 


nanl  in    El««irlc  Llghthi^  and  Tran* 
Thornul  Blfecls  of  £lcctrio  Cuiraita." 


niahfsl  the  iiicaiui  i^  olitiitniiitc  a  iiittkienr  1y  nenHitivp  frictiontcxa 
luaKoifyiiiK  mmngcment.  For  oxiwrinixnr.  almwa  Hint  if  «  Klu.rr 
I'two  "!  line  win?    irFI'  (Fig.  1)  imly  wwii   incliM  long  Iw 


atmtdhMl  Iv>lw4>r<n  two  uiii]virla  .1  and  S  Ui  which  it  ia  i*v/iifty 
fittnuliMl,  and  if  il  )»>  ].iitl<xl  ulightly  oiit  of  t.h>- Htritight  lint^  lij 
•>no  of  our  ti^ht  mid  h-ft-haiid«3  iiia^ifyin)|;  B|>rin^fl  M,  ri'jiJtif 
attachMl  at  iu  oii£'  end  ti>  the  wire  and  at  tlio  other  Ui  a  (uiiiiort 
N,  l]u>  am  of  thf  K|>riiiK  and  tlie  wircr  h«>in}(  at  riKlit  aii){1v«  t« 
one  another,  (li«  lirraiixemotit  ia  ho  dtdionio  that  th>>  ox]u>nsiuit 
j>n>dui.'roil  Uy  even  thi!  a}i|inukch  of  n  wurin  IiiiikI  ia  vvidtnicvil  hy 
ilip  rolatioli  of  n  ]>i>inti>r  /'  atUi-liwl  (•'  llu'  cpnttv  of  thi'  nght 
aii^I  Icft'liandod  nui^iify  intjC  »jii'iii^.  Th<'  'ihaoiiw  of  all  ^oariu^ 
and  th>,-  n)(id  fii»tviiiii((  of  h.^h  on.la  ..f  ||n-  ii]<rin)j,  comhiiicd 
wilh  Ihc  liiiL-iieaa  of  the  wiiu,  iiinkL'  Uiu  nnunKiJuieiit  tvniarkahly 
reiiiiu'kiilily  duutdivat  iti  its  ai.'tioii ;  luid  whuii  Ihv  wlrv  w 
eiK-l"«u(t  in  i>  ahoTt  iuvIaI  UiW  wu  have  ii  vo|liiit:ti.<r  which  will 
uiHPUiiu-t:  ovn  iliu  fraction  of  a  vult,  whctluir  thti  potential 
ditfi'ii-iivc  hv  diit-d  <ji' idtumatiiitt.  •iiii.'o  thu  rcndiitga  even  neor 
Ihe  /iUro  nif  iinilv  detiiiiUi. 

Thv  ri^'ht  and  loft  handed  apring  wna  otniJoycd  tn  nvoid  anjT 
Iwiitt  liciik^  ]^vt:n  til  Ihc  *-iiv  ;  htil  ime  of  mir  luviiKlniit'i — Mr, 
lIoiinK*'  whit  ha*  workt-d  at  thb  uiatrnmeiit  with  Inn  ■nialoiiiniT' 
itijceniiity  anil  dtfKtrrity,  aooii  fniind  mit  that  half  file  h-iixth  nf 
the  »))■'!)))(  could  111' diaiit-nai'd  with,  and  an  tHjiially  ellidt'Ut  lint 
intich  nioii.*  untiijiai^t  anmiuitiiteiit  could  hu  t-tleirteJ  hy  tiling  a 
aiiiglc  ordinary  Hiit;;i!ir}  iiiK  iiiinnit  M  {.Fig-  8)  and  iutnaluciiiK  n 


Hiiiall  jiii^i-  of  liiiv  wii<e '' /'  helwi-fn  the  imp  und  of  ilieaiirin^ 
iuid  Uttt  iitrcti^hifd  wiii-  IC  PI',  or  between  ih^  utbrr  oiid  of  the 
Rimiitf  )Uid  the  xnpjKirt  H. 

To  net  uxlrenit!  ijiiit.-kni!Na  of  ««tii>ii  nn  cluinpng  t-hi>  pottHitiHl 
dlftvivncD,  it  in  dennthhv  t*.  vniiiloy  a  thin  wii-e;  and  aa  l.hf 
at  ivii^h  of  Buoh  II  wire  in  miiall,  the  nmt  xt^ip  waa  t>,  comliiiiv  v, 
nnnihiT  of  wires  tneilianii^ally  in  |Mirallct,  and  eleetri.?nlly  in 
aeiim  i.r  |i»rillt'l.  tilt'  v\rv*  Ifeiiijj  attached  at  tlmir  niid<II<:«  ti>  a 
atiri'ii[i  wliiirh  iM  inrried  fiy  Ihe  ni»t{iiifyinf{  •|iring  ;  und  \(,\i. 
invtura  ui>n[jiiiiin|(  n»  many  aa  luolve  slioit  wir4'.a,  t^acli  alHnit 
fteven  iiidiu'^  '""Ki  »«ru  iiiailo  in  iJu'  t'arly  iiart ..(  tJiu  sumiuer 
of  1886. 

Tlit^ee  infttrutiienu  ihowi-i),  how^rvor,  tho  sliif^ialiiKiw  which  ia 
familiar  M>  thu  uatint  of  the  Ciinli-w  volti.«>r*r,  atnl  wi-  hail  t<i  set 
oiir*c<U<>a  lo  jiiveal iijate  it.  Klutioiwrj-  molAllix;  m-refnii  wpro  iic 
aiTlMt  lii-l.wtfii  rile  wirea  to  assist  the  i.-<ioIin^,  and  v«rio(ia  ulhur 
iiiujin*  trii'd,  without  rik«l^  when  we  set  Mr.  If-niniv  to  iiivci^ 
tigat«  thn  griniTtwl  iiiii«ti<iu  .if  t<lit)(gishiiewi.  A  variety  tA  ttxiwri- 
iiieiit*  wernniado  hy  hinioii  tlio  rate  of  viiiiat)i>nof  llic  |)oi-niaii(!nt 
atjitv  of  a  wit v  with  th<!  vnhiitioii  i.f  |>ol^'iiliul  diSVriMicv  at  jia 
t«rmitulH,  AS  alTveti-d  hy  var}-iii)(lh(ij)roxiiuity  'd  thcwtrca,  their 
l*nj^.Ii,  &c.  Thia  <";fiii.ic<l  hnn  ■i-vund  weeks,  and  llir  rxiieri- 
Tiif-nta  ho  made  were  too  ntiniTronn  i>'  W  re<:'inltMl  hero.  With 
■  iiir  niaiiy-wire  vidtitietvr  the  ahiKi,'ii*liii<--»--i  wa*  certohily  inA  due 
to  niiH^haiiionl  fnclion,  aa  our  iLw;;iiifviiiK  iipnng  in  [inH^ii.villv 
frictionk-aM  ;  nnd  wc  ^rvlually  "nw  that  the  |iH;iiliarcrt?e|iin|{  Imck 
iiithedvllcction  "f  aOardvw  viltni^er.  wlieiin  in-rfrirtlyconstjuit 
(•itenlinldilTen-'ncrwiialtnit  urt  tiE>hnlw««n  l-liatcmiiTinfn,  wasukii- 
1-"  Ihu  fnct  (hnt  tin.-  dwntdit  "f  air  crentod  in  the  tulie  hy  the  heated 
wiris)  takes  an  aiijint-iahli;  time  to  tie  pniiUiceil,  no  ihal  tin?  wiivn 
are  hirtter  diretlly  llie  imleiitiiil  ilirtl-rencc  ia  a|i]i]iHd  than  t.liey 
Ihwimc  when  the  drau>;ht  hiiyuia  to  How.     A  nmnWi-  <rf  niore  or 

Ivaa  succriMfiil  deiicLW  wnii)  irkil  fur  ovrrti lining  ihia  defi'vl 

for  insUncv,  even  ihr  eiuid' <yinoiit  of  a  ihnii^ht  indeiienituntlf 
maintfiiniil  -  when  we  found  in  the  aunirmT Hf  Ijut  yoai'  that 
the  aiiniil«<  device  <4  [dneiiig  the  luhe  horiwnit*!  instead  »f 
vortical,  and  iiaing  vep-  fine  wire — not  niucli  uxi^redini,'  onit- 
thoiisandth  of  an  inch  in  thicknea»— m-encnme  all  t\w  dithoulty, 
Th«  imjKrrtAnoe  of  pladni;  tb«  tube  borizoDtnJ  wm  rIso  «vb»o. 
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HUDikOf  Mwn  W  Mr.  O.  H.  Rjuu  thin  ymr,  uid  coiiHwjiUiiitly  the 
KiJt»  uf  Ui«  Oirde*  volliiu'teis  iirit  ■]■><•  iiturkud  al*  tliat  tliu 
•mi  a  itt  llic  l>'j>  rhvi)  th^  tube  is  )^-lnic<l  Ix-rinxtl.i]. 

Tliis  1)11  II !<.- marl V  iiiMniiiiciit  wilti  t«o  triri»  lying  on  the  Uhlt- 
w««  tht-ii  <:<iiti{i]rtiil  ill  Aii{^inl  '4  luit  yuiir.  iiiul  wiw  fmiiul  tn  Iw 
Koikrkjibl)'  iltnr|i  niul  ilwiiiiivti  in  it«  wutioi) — to  givit  »  dittWtii'ii 
■if  300*  wilb  14*22  viilu  nuiiilAiiiiiil  mi  its  U'riuinaln.  Kvim  ri 
frwt:(<ti  ••(  N  Ti>it  call  tic  itiuwunHl  with  iL,  mi  th«  rautiiifjn  Rni 
■  luitr  il»liii)t«  even  iiuar  ttii'  iu)r>i. 

Till'  liiirnt  wrirc  empl'.^ed  hy  Cnfrtitui  C»nluw  in  hia  oiintnvr' 
cini  iiiBtniincnt  )■««  a  disiBet«r  uf  0'002&  <>(  uii  iti<:)i  :  Wt,  in 
o>ii*ujucii(.«!  (if  our  iHHfjiiifyiii^  )(«arin({  beiiij^  frii'tiuiilcai  Mid 
ttiui)MnLiVFly  numxltini,  w«  Rr«  sble  ('■  uw  much  liiwr  wiiw— iwrt. 
'tiaii  0*0014  i>f  nn  inch  in  iUnmeU.>r — wtfhoiil  hiiv  ftiarof 
even  if  Uie  tnslruinMit  rix.-'Oivd  ii  uliuqi  kiUKJt.  Tim 
■^••^tLr't  fiuvlteaa  uf  tliv  wire  ^im  tia  lliivr  ti:mui  ii«  much  t««uil- 
BJim  |irr  f'xtt,  mkI  theri.'<i<ri;  t'ikiibli>s  thv  iimtrumi-'itl  Ui  be  very 
luieJi  snuiilor  ;  «l»u,  *a  iIh-  niti»  •■(  svniM)  !•>  HMtioiuJ  hrtsw  ia  Inr 
ftaatue,  th«  haatiiig  ftn<L  ufx.lini;  i*  Ur  luuiu  nt{>iil^Uuit  ib,  tho 
amtnuaanl  »  laut^  nK<9  dwwl-l>mt. 

Ki^.  3  atul  4  lOixw  two  soctirtfu  nt  rigtit  kd^^w  to  uno  tuKiUter 
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■hnnii^b  the  oeittn  ol  this  other  twrvwtre  wltni«(cir  which  ia  lying 

I     Mblv.    It  hus  b««n  oin»tnK-t«i|  nn  lh«  llli<«  nf  the  nriKinal 

•lit   ih  A  iiM.irw  workramilitc  uwtmflr.     It  iAdirout-rtvidiu);. 

'  ^uHire*  front  0  to  10  r.itl*,  |]i6()i:l1o<4i'><(  fur  thnt  ^>Ati>nti»I 

niA<   l>eing  M>ni0  250  ■     Tliv  *>ii>t<;  Ivttim  nixi  cni|>I(>y(Kl  U< 

.'v   thv  viuv>u*  |iiuii>  iif  tho  tnittruiiK-ilt  an  worn  iiMd   in 

-  .ikI  2.  with  thr  iidditr'n  ■>(  T,  tin-  nn-Hnl  tulw  >urx<'ii»diiig 

i^u  » irc»  :  nixl  the  fttirttii'  L>-tinvc4iti}(  tlie  uitd  of  the  nmgiiifying 

tpniifi  with  UiL-  wit(.-9  is  aW  »h<'wii. 

Diu  mipl-.i}-|UL'nt  ajf  M'vcral  «bt.>(t  [tntllol  wiivt  ai.k.iii  buiujmU-iI 
thv  ••liitli'fii  i)f  IhtJ  k-iHrniiutat'tr  JtMciiliHl  in  iitir  |M|>ur  ronil 
Wot*  this  S^-icitily  iii  1881,  f-T  varying  thu  seiiBibiUty  ''f  a  vi>lt- 
mricr,  Utit  viliercva  with  uiir  ci'iniuiltAb.>r  nnimcfcerB  nn^l  volt- 
■cMn  in  wKtiJi  t)>c  lUAgnctic  nction  of  a  curnttit  in  ■lvfli;cting 
>  Wt^ctucd  nccitlc  n-DA  cmpIoj-Ml  tUo  currant  ]wA  to  flow 
Ifam^b  cvct^  wire  in  tliu  sniiic  tliriH'tiuii,  whether  tin;  wirce 
•0»  joiiMd  m  soriov  or  in  parallel,  wiUt  tlua  ueir  fortii  'if  vnlu 
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'  'i  huitiii^  iiniifL-rty  iav]ii|>l-iri.tlitb  iminiiKrrtnnt 
iiunt  [nwce  tlirviugh  a  wiiu.  Ucmcu  tktt  jiitie 
._  _  jTu  <>i  >  u/ util  cijuuiiututui  which  jjiivu  tniulilu  ntuy  be 
uilintij  iLiIiwuhU  with,  aitU  Uw  vuiiiuiuUtur  nuutii«B  k  vniv 
tt»^  futui-  111  IiKt,  if  .\M,  itC.  Ci},  DB.  FO,  (Pifc-.  6). 
refnawDt  wirvs  joiiivd  in  Acriiw  in  Uiu  nt-w  furai  uf  voltniulcr, 
1^  achoa  ouQitCKtirNin  ti«u<l  rtiit  be  ili«tuibv«l  when  it  jkindkl 
«aMi|fnB«t)C  ii l«{uiroi.  ainod  itll  tliat  nt)c<ll>c«bin<:t'i  jt*jn  thtni 
b  |MnJU  it  tu oiiniiobt  ilic  jniititH  A,  C,  K,  O,  by  iiii»n»  ••(  the 
Ux  L.  iui<l  fi.  /J,  f.  hy  iiicinia  of  (lit:  bwi  3/.  .S  *iiil  .S/*iire 
tiM  tvniiuula  fur  aeries,  aiitl  /'  aiitl  SP  fur  jiandliJ;  «u  Uuit  if 


tile  ooniiRUtatiir  be  nocndcntally  turned  fruni  seria  (x>  iMnUe-l 
lliv  iiirciiit  in  hti.>kcn  wiiil  lliv  wirroniv  imt  fuMx].  Tliii  iiiatiu- 
iiii-nl  lying  on  thr  iHhtvi  ia  a  four-wins  vi>ltniul«r.  niid  the  iti<iiai. 
bjlity  ii  niu^h  rli,-it>  IS'2  lultn  K<v«ft  ii  <lcri«cl>(iii  of  SS'  Khun  lh« 
coinniutjiiiii'  tH  luriiMl  In  m^ricji,  and  29S°  whvii  it  is  tuititid  to 

It  IB  iiiij>ortJi[it  to  nutice  that  the  eiii[tli7iuent  uf  thin  cum- 
inulnCiin^  detict-  It)  viiry  the  iN>iisibility  i^nablen  .ill  tbt.' wim  in 
tbt'  iimtnimunt  In  l>e  alwsiVi  ojMsrtitiug  in  dt^Mliii];  tlii-  jioiiit«r  ; 
whi^-wu  if  tlie  miliiinry  d•>^icu  vA  additig  Hit  uulaido  maiBtiiucu 
rut!  bi!  iiin|il<>y(-(l  to  ttiubUi  tli4i  viiltnii<l4>r  tii  muiunre  a  laruvr 
nmuliur  of  tiiftji,  th-u  iint-'ru'  *jH!iit  in  hnnlin}:  thin  ontaidu  nwut- 
uiiiw  Qoil  ia  oiilirc'ly  wiitled  im  (nr  »»  ilt'tttn-ting  Urn  jH>int«r  is 
tionoeniec).  In  hicl',  th«  f^railur  tho  outaidt!  nNuutanen,  thu  muio 
inethciont  btscuniea  the  Toltni«ter. 

Ki>r  th«  Mbiect  of  still  nii>r»  <wni{tlotely  uirrying  oul  the  urin- 
fijiU'  of  vmnloying  »  innnber  of  short  wire*,  wo  have  bIb"  mnde 
voltinutvrs  in  lliu  following  way: — Th(>  wires  are  airatigod  like 
the  «|Kil(c«  iif  H  uiiall  bicyi^lu  wIiimiI  W  W  (Fi{{.  6} ;  that  is,  we 
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hMve  a  circuliir  i-iin  of  a  «)ih«1  R,  whidi  niay  b«t  of  iJid  namn 
mebil  of  which  the  wirva  niv  iiudi>,  to  vlimiiutlu  iTDm  lUto  to 
ahange  of  t«inpGratiir«,  fitted  with  n<in-ciinductin({  ncudt  A.  B, 
C.  tK  Ae..  to  whioh  tho  wire*  are  attaohed.  There  in  nlao  a 
diiiMI  nnn-<?on<lmrling  ttiitral  ^itt'co  //,  i-orree|Kindiiig  witli  the 
hnb  uf  n  wht'i;).  to  which  lliu  win-n  nr(>  aliui  iitim-hiMl  ;  and  nn  tM 
wii'M  (■■liar  fniMi  i-iin  lo  iniddli-  liui'kwiinli  and  furwiinU  ncvnml 
limv*.  tho  arranuunicnt  a|i]>utr«  hki^  a  liicyehi  whvdl  uith  iimny 
s[Mik<!*,  na  AL'uii  lii  Fi{{.  7.     Oiiu  uiid  of  ;l  right  Mid  iQft-batided 
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mnKnifying  nin-iii);  .V(Fi^.  6)  uiidor  tc4»it>u  ts  risidly  AttmJiL-il 
to  Qiu  hub  ii,  and  it«  othcir  end  to  thu  iu]>pitrt  S.  HtTi)L«.  lu 
Ihc  wuM  vxpaiid  on  bimtiRg,  Uio  i>[>ring  diaws  thu  hub /f  iiRin- 
mil  i<f  the  iditiit:  of  tlK!  riui  U,  mini  thu  rotiitiun  of  tjie  p»inl«i- 
P  iiiviiaurva  thi.-  cunxrnt.  Tliia  instiiinimit  nn  iJic  tabli?  ii  niaiJt.'' 
exactly  in  this  wnv.  I'mnK  two  of  ilA  ihrrt:  lumiimhln.  the  mtigi- 
i«  fmiii  0  bi  SO  volta  :  «>r  uaitix  uiii!  of  Ihu  |inivt<>iis  onus  aad  Dto 
thini,  it  tfl  from  0  h>  100  vultt.  Iti  both  tnnis,  howuvar,  thu 
wbolu  »f  tito  win:  ib  u{jL<rativu  in  defli^'tin;{  the-  jKiint^r. 

Fig.  8  shows  n  voltinfUtr  uiadu  with  two  bi;yclL-  AhcdK.  The 
h!(Ci-m  >il,t»ctii.-il  to  onv  of  t)ii;ni  xiAvx  t<>  thv  wimo  iiarta  .-ui  (Jiv 
Ivttuiii  iiauil  in  Fi^.  6,  while  niiniUr  iicot-utui  lutten  .tru  iiinmI  fwr 
the  siiuiUr  jMirta  lA  the  sownnl  bicycle  wliwl.  As  liefoit:,  i>Ho 
viid  uf  the  ri|;htaiid  Wl-luuxlcd  inaj^ifyinu  sjiini;^  ia  ittt.iL'hu<l 
to  the  hub  4if  uue  uf  the  whuela  ;  but  insttnil  of  Ww  othm  und 
being  ri^dly  JttiKhed  to  the  caM  of  tlie  iustrtiniDiil  it  ik  uttavhod 
to  thu  hub  uf  the  othor  wheuL  Ueiive  thu  rot*iic.n  of  tlvoyftwVfct 
is  priKlucnd  by  Iha  unmifcwu  ol  «Si  tVe  wvcta  ia\  VftXv '«\w5«S».._ 
Ftjf.  9  ahuwB  thu  actiul  lurau^^nuiiJ.  •Jl  \>ie  ■3L<ji:^«>nf:^AA-«\ 
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v<>ltnici(«r  ini  thv  Lnlili^  trhcK  nn  ■>n1irini'y  (ni>t  n  ritftit  unil  left- 
liAtiildl)  UM^piifyiiig  ftin-iiig  ^f  is  (fitijit(i>'o(t,  vri^ti  n  lliixiiili!  txiii- 
iiecttoii  iif  diie  wiru  cnrried  ljy  lliu  siiirjuirt  S,  whicli  ttwlf  b 
curriud  by  tlio  hob  if  uf  uno  of  ih«  whtwl*.     The  wirus  nre 


/t* 


Ji—SK 


uluctridiUy  ilivuleri   intu  ft^mr  mU.     WIi«»  thu  cMniiiutMUir  u 
tuntiMl  til  Mirion,  80  r>il(s  pnxlilcu  «  deflection  of  SOO^* ;  whvrou 


/feJ« 


20  volts  produce  H  ilvH««lii>»  <•/  300'^  when  the  (^imiitiitiitur  is 
tunitKl  tw  pdmlkl. 

In  Vi^.  6  uf  tlKi  Miii^ln  bicyde-wlieel  vultitit^r  thv  iiulniiiioiit 
ia  shown  witli  Uiu  iIikI  vuitiiait.  Bui  miy  uiie  uf  tliv  forms 
(TusmlitHl  in  ih'»  luijKir  tiiny  iilau  bo  uatxl  with  tlivtiini  fither 
h'>Tmiiila]  i>r  vtiiti(;nl. 

TliQ  nutioti  uf  tlK^t)  inilruinenls  u  iiuitw  uwjr  !<■  iindtmtAnil  : 
tmt  Uut  iUAtI)i.-iuittkHi  L-nlcuUtioii  ttS  ihr  wiiy  in  wliidi  Uu:  <ii:ik'L- 
tiini  »f  thu  puintei'  font  ^vuii  jHittfiitinl  tlitiuruiii,^!  ii  v»riL*il  by 
vnTj'tii^  Iho  diuiensioiiH  of  ttn:  iiuunifyiiiu  xpi'ii)^,  l\w  iiiitlnl  sng 
givuii  Ut  tliv  wirw,  nnil  iJiu  (liiuviiaiimx  "f  Oil-  wirv.  b  n>it  iiiiit*; 
io  euay  tii  work  mit.  Wu  linvi-,  liowi-vur.  succewtml  in  rwlwcing 
the  fiiiltiUnii  In  n  iv>iii|>iiiiitivdy  miiijiIl-  funn,  hiuI  thi<  fnllMwin^ 
wm|kTiiW!9i  Lliu  uuiikiiliinitiiin  iif-  - 

A.  The  gGfitn]  romiiilti-  itncl  Mk<  Ihw  uf  grailuiilion. 

B.  Wuto  "f  iMiwt-r  in  t)it-  voliniuU'r. 

C.  The  mnjji?  in  viltH  of  ibti  viillinfc*(ir. 
U.  Tilt' ^Titatiul -'Uiunliti' ilutli't:t.iii9i  iif  thu  ]Hiiutci'. 
K.  rnifoMiiity  i.f  ilkir  M3i]o  (lirisliitui. 
If,  CMlTOcti»«i  for  lfini]M:mtutv. 

A. — avrauL   vo&Mtt-K  xvu   law   ur  uuut'ATioN. 
Let  jt  0  fi  <Flii.  10)  bo  one  U  uur  lin«  wiran  m  two  i)|1|hi(u1« 


jr- 


vh«n«  a  i>  the  vjvlKd«til  uf  incitJMu  uf  IviitftJi  jior  da^ntc  cent 
gmde. 

y=  + J  V»^li=. 

■  •■If    -1*.    =  4  (,«a  ff,  «piiroiiiaiit4iljr     ...        (2) 
MUM  a  i>  MnAll. 

In  that  Yury  uauful  truitiM  uf  I>r.  Everett's,  "  Vnit*  Mid  Phy 
»icikl  CunitAnt*,  tbciv  nre  ){rveii  the  rMulM  uf  Mr.  McPnrlHitu'a 
mid  "if  PnifiMwom  T«it'ii  exiwrimcntii  '>n  the  mto  nf  Ium  irf  htnt 
in  «tr  Mt  nrilijMry  pn'Miiin-  fniin  cumwr  fur  vnriniM  diStininceA  of 
tvinjieniort:  liv^wcicn  chtt  aijiier  luiil  llir  snimmndiiiK  diinctf,  but 
itii  iniliuHtiim  b  K>*^«n  m  1<>  thv  fonii  of  ihit  mdintiu^t  bixly,  iiur 
of  ita  aiui ;  mmI  hence  inkijiIi'  hnrv  iisatl  Mr.  Mi*F»t-IiLne'»  rcsiilu 
as  if  lliey  applied  tn  budittfi  uf  any  nhiijH-  and  Hine,  and  an  haw 
baen  Iml  in  aoiiie  c»s«8  tu  uiriiiiedUB  cuncluaiona.  An  n  niattwr 
uf  fnct,  Mr.  McKnrlane'K  raliie*  for  tlie  mte  of  km  of  h«at  l>y 
milintion  anil  winvoctiim  |^T«n  in  Dr.  ICvflreCt>  "Unit*  «nd 
Phvaiciil  nuriatAiits  "  ntf^V  mily  hi  n  mpptr  tHiU  of  2  (tntituitrtt 
ntdivjk,  aincti  thix,  uo  Itnd.  vn\»  tho  OHiling  Ixnly  uiii)ili>yed  by 
Hr.  McFiii'liiniv  in  thv  uxi>vrinHitit«  in  iiUMitinTi.  ns  inantitined  in 
Mr.  Mi_'F.*iliino*  impuf  ooiimiuniLiiLud  by  Sir  W.  Thuinson  t<i 
tlie  Ku^  Society  in  1870. 

But  in  «  vei-y  Taluidile  Irnok  itulditihod  two  year*  previoiiidy  t«> 
that— VB!,,  in  1868— by  Mr.  \Ux,  andcwliwl  a  "Ptiwtit^  TnwIiibb 
(>n  Hmt."  ihoro  ik  given  n  Inblo  ••n  |i»^  ISl  (wbivli  )ina  bi!«n 
niucli  uaait  by  (tnginiMira)  allowing  thn  Ium  of  IhmL  fivnn  ontjutt 
villi  ait  with  horfi!»nUl  i:yhiul»ni  and  >|thivt!H.  II  wna  duducud, 
Wo  Hither  think,  ft*>m  M.  Pfcdut'a  ■•xptriinviitK,  imd  it  shuWB 
dvnuiy  tluii  tliL'  hies  of  hi!iic  pi-r  unit  nrva  iiicrTDniu-aiiHttiu  dinn^utjir 
uf  the  oylindtir  or  aphoru  iliinuiidliL-s.  Mr.  Itux  utL'd  tlii>  Kahrnu- 
hett  iwfila  f<ir  teinpurntoro,  n  »i|ii>kre  f<Hit  its  his  nnit  uf  Hntn,  a 
iKiiiiitl  f.ir  his  unit  of  iii>uu,  «ii<l  hh  hour  fi^r  hi*  unit  of  tiiwc  ; 
riiit,  ri>rliii!iti}{  hia  furiiiiilii'  iii  thu  LMi.N.  nyrXtitn,  wu  find  tlutt 
bliu  1'  laa  (if  h'uit  (^rHiiiiiii!,  C)  |i«r  ••end,  j>«r  »<{iMre  contJmitre 
■  if  iiiirf>«;i',  jft  V  C.  iixni-dA,  ia 

0O0OOS710  +  O'OOO^'^^  fwr  (I  luiiBA.«iw.*'* cylinder. 


B|ic>kc»  »f  Mir  Ucycl«-wbe«l  fimn  of  miltnietor,  the  Hiw  ri  tho 
hnh  Iwing  iieKlwtv*!.     Uit 

xu  ^  olt  -  ii, 
y  V  =  ^. 

Let  Uie  duniotcr  uf  the  win  hv  (f.  Mid  unt  •nueifac  roaiaKnice  >>f 
its  innt«rinl  bu  jt  when  its  tvni^-vnttura  w  0  (UijnKe  abw<;  tJiv 
tt'iiiiH^rHtuiv  ■•[  thu  siu-roiindinx  iiirttti  caw  :  Ihvii,  if  tlie  cnsu 
doiw  nut  »lUir  srwlly  in  H!«i|*mluri!. 

p  ^  p.  (1  +  toy  U) 

Tfliorw  t  i*  tho  c'>oBitk-iil  of  incT«M»c  ■■f  rvMStMiivc  i-tr  deuntu 

'  «viiti)£nMlo,  uid  p^  ia  thv  aiwcitk:  rMUUn<«  «f  the  n)at«rial  wWn 
$  w  nuu^t. 

When  tf  •=  0, 

let  J  =  1.. 

•lid  ff  =  W- : 

Hum  *  =  '.(! +  «*»). 


Hiid  0-00004928 


0  0003&09 


fur  H  nphere. 


n  knttig  in  thu  funncr  thi<  iiidiiu  of  tho  cyliiider  in  ottutiinHm. 
Knd  in  the  Uttur  the  mdius  uf  the  snheru. 

Aiiplyiiijj  Bus's  furmiiln  fur  a  Apliuru  tu  the  isue  when  ii  it  2 
(lentiniltros,  tho  rwliua  of  Mr.  Mt^KarUnv*!  ImJ],  w«  oIiIaiii  for 
Uie  I'Mii  of  }i««t  (gittmnie,  0.)  jwr  socond,  iwr  Kiaare  nmlini^tra 
of  Mtrhicij,  jier  1'  C  wxcm>k  tho  namher  0'00082g7~-ii  number 
which  i«  n«itww«n  Mr.  Mi^FarUne'a  vuluo  for  piihaUiMl  copiter 
(O'OOOITS)  on.l  for  hWkcTtxMl  OM]iiN:r  (0000252}.  Thoru  is, 
thiTivri<i'<:,  i^vury  tv<w>n  f<<i'  Itulievin^j  thnt  Box'«  formulft  is  «t 
liny  nilv  n|i|>r.iximatvly  corrwot. 

Lot  ui>  tiibv  lut  'I  tint  ngiprnxiinatioii  th'tt  thu  rate  of  tuM  of 
iicti.1  ia  ilirvotly  i>ro)Hiirt4onid  to  thu  dilkrviicv  uf  t4>ntpumtur«. 


f 


1*  '■ 


/ 


U.  ,^ 


m 


ThK  wu  knuii  it  mil  ulrictly  Uuv.  luid  tho  en-or  m-iaing  fmm  Uia 
n(tauiii)itii>ii  will  Iw  furthur  uinutidurud  uiidiir  auctiun  Ii—"  Wh 
fif  Po«ur  ui  thu  Vulliituler.  "  Then,  if  c  (^  be  the  IumI-jiowct  il 
intfij  j'iven  out  ]>i-r  M(u»re  routiniiitra  uf  aiirfiKQ  i>{  the  wi 
whwi  tlw)  oxcDM  of  ti:m|«ntture  i»  tf"  C, 

0  00006710  -.  e:50M»? 
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Now  thii  nwlfclHiiuu  of  Lhi;  vinj  ic 


ftuUiMir  KvtdU 


davdopod  in  Uie   wire,  ■twl 
in  mkU* ;  *a  that 


or 


e 


4V«/' 


w»tU 
vit  <6  ■•    lt«tkt-]i>jw«r  uiiiiUucI 


...        (3) 

...        (4> 
anil  if   Box's 


D  tba  titidcnoM  itf  tJiv  wirv   Iw  vorv  mhihU, 
fxnnulft  wjntltnie  l»  Imlcl  (or  wry  tliiii  uj-liiulvnt, 

ooooioa? 

00008848 

5 — • 


I  banco 


» 


ooosssyv^ 


\  ^niitrriiil ,    l»   n.  irit*"  f'i»tv/Mf«>y  'i^-xv   r/iitf   i>/   tA4>  (vun   uj   thti 
Tt^M/it  rnrriin-A  thnt  tkr  p>4*nt'uil  Jifffitii^e  nvliul'tittnt  nt  lie 
t»/  Iht  irirrjuill   ht  inm-mlit  iiftfKr/tiiHuil   lii  Ihr  ilianirirr  uf 
wire,  opfuriixtHUtltiii. 
If  C  ba  tn«  <juiT«nL  ni  niniMmm  ll'invijiu  tliT«iU|fh  the  wire, 

-'■ 'V4 

SubttituLiqg  the  viilu«  yut  tibUiriwl  (••■■  t  fvr  vory  Uiw  virea, 
{•»<»  Imvo 

C-O-OIW"  T  (1  ^-,  ii|j|>itixiniiitely  ; 

'  ttr  ^Mrrrnl  mjtiiivi/  !<•  iNiiitif(it»>i/lii«  wiiv  of  a  tjiern  multrud 
Lirfmawi  lim^y  fo  /ft*;  Hfebie»a  i>/  the  wiw. 
f  3V  (m  (Atiainuvt). 
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eUlnit.  A  iiiDiulwr  of  tht  boorl  ollbnal  tt  bis  owd  c«at  to  put 
llimwlf  in  rodiiimiiKjtinn  nilh  bit  rrifOili  iu  Pui*.  1I«  W«at 
«vi-r  bringiiijt  thf  •flinim  ta  the  iio tire  of  lii»  fripmla.  Wkeo  then 
III!  uiailfi  mi  arnngpnirnt  with.  Cniint  t>iltQn,  ami  aft«r  tliUhewent 
ovorat  the  rrauMl  of  llio  lioiT<i  to  Poiiuga!,  ami  wwt  liii  Kiwllcnry 
•Sriior  A);iiinr.  ute  MinUti^r  of  riiblii*  Worlu,  ami  oblaianl  an  im- 

E'ltatil  rxiiumiou  uf  i.b»  (u>iiti-»i:i  fur  the  conuMsiun  fraDi  tvcnty  to 
rlj  yram.     Tlirtv  wen  iniiiuc  CDiKvinioua,  aiiil  I  u»y  My  yvn  csnoDt 
(•w  iii'ich   t\i»nV   him,  tl)<>iiKli   lie  iviiuo«t«  hi*  tiaiiic  iu»v  tiiit  li*  men. 
tionvd.     It  wiil  iil»o  (m  ill  th"  r.iiifttlMlion  of  moo  of' you  tint  tlw 
lliitiiili  linveniniBiit  iiiWf^l  Im'Unt  (or  a  cable  fmiii  Balifax  to  Ike 
lit-diiriilnji.     Ak  thU  w;u  jHirt  iif  our  nrhMiin  aikI  noiili)  havr  ticcn  ■ 
ki-y  lo  oiir  f*l.k«.  to  wlmh  vv  Wt  we  inii;ht  look,  wc  (aittrol  into 
iii%Dl.i»lioiiH  on  iltf  HuhiM-t,  auil  »(■  baio  iveiy  rouoD  lnT«lii-vr  tUat 
if  the  lli'iltth  Gai'viniDcitt  liul  not  suWiiucotly  dottriuincd  to  ilcfrr 
t)io  t^tt'tpr  it  wmtlii  liavv   been  Ki^'i^"  to  t'll^  ^'■ui«n.V.     Il"*^  it  '■^■i 
in  w*  BhoiiI'Muvo  lj(>di  111  n  |wuitlAO  to  lay  (lonTi  onrcabl*.     HoW' 
eri'i',  ll\p  tliiiiL'  U  ttot  entirely  iJro|iixvl.     Ail  official  fnMii  thu  (St>iu«»l 
Post  Qttiirt  rallml  laitt  wwtk  iin  Mr.  Syiltny  Tliouiinnn  to  know  if  the 
Klittiiii  U'ax  f^nic  oil.     If  wi>  hw)  ■iK'conilril   in  tbln,  O'e  coiiM  hm 
Koiic  on  ami  foun-l  (uiicl»  siiffltic^t  IVir  rarryiti^  o«it  yniir  ciili:e  wlirmo. 
Wrll,  nv  Iwrt  dsiJ  iitil   e'luiiiiiitik'-tlioiia  ftoin  Anirrica  »nil  Sfiaia  to 
work  n-ith  tU«  cDiiiii«oy,  liul  until  tliu  itiaiu  ijuwlino  i>  »cttU<l  ^.-n  fr«f 
tt  woiilil  Ix'  UM^liwiij  iakiiiK  up  t4m«  l«  yoiiMilot  Ihcw  (jilmtioiu.     At 
th*  ]ir(aeni  main t< lit.  the  (iicti'^iacil  otul  of  oofitwr  ja  unfavnitrabli',  and 
thnt  in  uiii-  iiuucii  tvliv  vu  muvi  cunniilrr,   )iiit  on  lhi.>  otlmr  liaiitl, 
Ihern  MCliiu  tA  Iw  Irjw  (Irntri!  wi   tlw  |utt  of  Ihi'  eiiL«lliig  coiiii<atiiri  to 
cuutiiini'  the  wai  of  ntm.     Well,  yoii  iiiiul  iti-clilc  aa  Kliaii'tioMm 
iflut   In  )l<i.     Our  ]iotitioii  m  Jiin'tntK  hwi  Ixvn  iiiiOTHulMiit.     Wc 
■tnnja  iJc«ii«l  to  tjo  uii  if  wu  coulil,  mhI  fnirly  ait<l  lionouraMy.     If 
the  -liBiiIioMiiB  wiiU  u»  to  'x-utinuo  ill  oHi'tt,  t  think  we  sliull  Iw 
«i-illii>K  to  r<'i»«in  for  iu\  montluk     If  on   tlio  olhur  luoil  yon  •miuo  to 
till-  wiiirluii'in  to  cluAc  u[H'iiitiiiliii,  «r*  a>iAll  hii   prvjiaml  Ix  mipi  aiiil 
givi'   l]i(]  HBCiti   duj'!"'   l".jr«l  nolif'P  fi>t'  liii't'tiuf-,      Ww  have  Ibr  ni'mry 
ffilliBuHbiol   iyintf  *t  thi-  hank  at  bovoii  iU>«'  call,    uliciv  it  Iw-i  Iron 
■ineu  wr  m.vivfvl  ic— fxo'litiu^"  Miinrtliiii^'  l(«"  tliali  *800  whJcli  liavc 
liBTH  [I'liuiiifl  for  iXiwiiinc  t'f  filfio-,  srerRlflry.  *c.     Tlio  lioaul  iiimlo  ito 
chtir^,  mit]  iM  ITS  tiavu  uolkiiiK  luoic  toa'tl.  I  ahall  now  I"--  lt*(>l'/  ^ 
h<*r  yiiilr  rjiritii. 

.Mtj>r  a  G»iii«ulidt  ntiiji  iiL>icM»ioii,  iltiriiii;  uhivli  (hi<  mollun  was 

tiiuir  III  uiiul  ii|>  the  i.'otii^Dy,  an<l  an  ■nwiiii.riiiiinl  not  tn  u'inil  ii]i  the 

(xtuijiaity,  Dif  Biiic^iiliiiRiit  mut  ounisd,  ami,  tLt^rrlutv,  f«]  Iha  iiruanuL, 

IIk  i-oiiiiiatiy  ix  nnt  In  tic  vroiuul  li|>. 

A  rail'  af  thiuiki  to  Ur-  cliktmna  oiiidailnl  tlw  lUMtlng. 
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annual  ^nirr*!  imytitig  (tf  llie  lutuniatinnal  Cahh  Coiiijuuiy 
•d)  W»«  tivlil  at  lb«  i>IKl-<-i,  W.  I<ii>iiibji-lan<-,  B.C..  f.ii  Th«rnlny, 
V«.  »,  W.  J.  Ttii'tiiiwi),  Ka-\.,  ill  tlin  rhair.     There  wrri'  alu) 


TIm 
(Iantt*i) 
Dntatwf, 

mmt  Barvii  Ji*  CfMtA  IlkTi,  Mr.  I>a  Kio-i,  Mr.  .'.  W.  Ananiwii. 
Meaatn.  GiLlioii,  I'm^-,  Itolr.iyl,  Hari-a,  Ilitiii,  Qui^.k,  Cuiilain  W.iwl 
If.  Dyilncy  l'lioiii|iaiii,  Mr.  Fox,  Mr.  M^pJivrMii,  Mr.  lUiHeif,  unJ 

Thi'  Cn.ticitt:*  uiil :    I  a|i|N«i   Ixfoiv  yiui  ja  Uu-  fhainnai)  of  ■ 
:i|ialijF   wliidi  htt\  A  iviy   wariii  ivt-)^|iliuji   al   il>  ol.ut.     San,   ivi' 
ijuitt   ponfiarMl    fiir  i>|>]iaflitV>>i,  an  llii-   tiioiiy  imiipoi'tt'ls  nl  I  he 
ruiu|uiiiet<  Wi-re  mirc  not  to   \-v   Incinlly  In  oiir  .iclii-tiii',  anil 
lanti*  iWtlftit  t]w>it,ir)rMJiinlifl<'i|   ill  ra.*llii)[  nilimlr  iijN>ii  it 
l>m  liaviKjf  t>*ea  *1lfM;Mt  in  lhi>  jy  i)j(*(  now  in  jnI  '  xiini- 
lime,  I  iiiujit  w-kuimbrlgi'   tlic  ^olJ^T!■^y  which  I  Uivc 
from  all  oonccrnnl  in  it.  ami  iliK<i){h  xuni'r  ponj.).   Iiav 
■aue  •trung  mnorkA  ihty  never  ca/il  inv  ri-IUrlrnn  on  (||«>  ilirii'tiirjiii. 
whI  1  ni«y  CTpn  «o  further  Mill  mv  iliatWl  ih<>  tnnkcil  t!ii^iij-h  otliei 
«n)a(ilbl  cUaaca  their  T«i<IIi;t  wunfi  li.tve  Wii  with  ii.v     TUrw  in  ojily 
ituMn  tlut  I  wuiil'l   ftirlkrr  mvolion   on  thi>  nulijcet.  f  tii)  llial  u 
I  ItfeTNtCP  Bh'Mlhl   tt'   ii^oili   to  n  ivliiai  kbhk<   Mti-r   njijcli   | 
1  tkia  Coioi>auy  Bifiirt  aetii.iuily,  aii<l  eri'ii  at   tliix  lime  I 
'wkU  the  until  mifflil  Imro  JiiImhIoI.  w  nli..|h"rbc 
lij  v«ixl)eil  in  litimitnl  ulut  wonhl  !••  tlip- <.ir»i-i  dI  hiii  ucnk    Tlw 
.-llsrilaniBf^nl   tkn  mrhrnH' :  hut  yuu  viU  linnity  iiviilii   )|  itiai    i|,^ 
writer  waa  at  tlul  tiluo  a  illn -elur,  if  uul  thi?  oliairitian.  of  b  *ynilir«ie 
wbn  WTTi-  I'fxh'ii"  t9  |>ruuivte  lliin  aclirinr.     Wii  nhull  nun  xnk  vt-iir 


*M\»i  at  111' 
W  not  bma 


■  t  \oo  mull  iw  lo  ifo  ill  lhi»  niitlti'c   in   f'litiiiv.      We 
>>U  tli«  |au|iritftdroraicingli-  k]iai>t<   in  the  (-uiii|>itny 

■■  '  ■;i.jiinioiia>i  llie  lioliVrof  100,  Ho.l  »v  BtuOiiil 
I  wr-Khrmti!  liavc  iTtin'il  iw  moti  nh  wr  r»iii|.| 
Wl'    1i*I    l«lgf  Jll'(llllilr^    Idun    I.ivi.|j««,|    ■i„j 

'<'.  *»  Il»rie  vfcre  Uip-  .iitisiiig.iiiiiii.  Iiimi  ytt- 

'■'ttv  Itu:  kIkiuc  canied  (itioii;;]i,  rhnlimr  vio 

-ia«  Soii^ «•  (Wi  Liaiiya)'(i»iani«- tit  uicita. 

.  r.   this,  Diat  unle»  tlmy  i,„|j,l   b«  natJalii'J 

iUiliciMi;  (uQiU  to  o»ii-y  •■ut  lh'-»'liMiic  til  I'f  iii(r|{iity. 

ink  the  BOiiry  uftbe  hnl i^riUrt.  altWi^b  thoiT  ur|u 

•  -  '"  '■"!ini«u<r.     Oitaiu  looign  (iiilBfri](iii.nB  i.TOviug 

'-'Miti  foi  oviir  oauliuii.     Yniir  iliipi'toiij  hai-v 

1         naj  eobt,  aail  litipol  lo  llm  liv»t,  aii>l  uui  hope 

■  lau-iuac-l.     Till--    ):nxilutc[>T  un   tltril   l>atl.    in«t.   liir 


Bt^MittMi    mtmt    fdanlfty,  aail  c<«ei.'iili<l   Iv   I«rc^   liatf  rkcll 


CITY   NOTES. 

Direct  Spuilih  Tcle^aph  Compuiy.—Tti*  r^lntklMl  tnffio  n- 
o«i)ita  ol  ihw  lJin>ri  :i]iatiiitii  Tcti'^^iii  Company  fot  Dcwnilicr  wwtc 
£2,001,  Afcain^tt  Jtl.78:f  for  thf  troiiespoiiding  [ivriol  i>f  laal  y«ai. 

Empire  Telephone  Computy.-Tlie  eiuiiornarj-  noiiro  Ium  Ima 
xivcu  liy  tiir  IiqiiiiUto]  ••(  i  gfottii^]  iiicctiDf  of  tliin  ooniiMny  oa  tbo 
aSlli  January,  188*i,  at  U<l.  l^mii  Vitliiiia-ativet,  li»t  tiM  puq>»«  oi' 
Imt'iiig  Ihii  li'^niiUlor'o  aeoiitil^ 

Br&iiliftn  Subtnarfnc  Toliigraph  Com  put  j.— The  tt&ffic  nrvipts 
of  t-lir  llisiiliiin  SiihiiiJiiiiie  Ti-lecfft|>h  (.'ui<i|«ny  for  itie  liaul  week 
Hiiiiiitnli'il  lo  11.10'^.  iiiil   lIuiM  i>r  t)io  Wmtrni  au'l   lliar.iliAii  Cuiu- 

tau).  altn  ilciliirtiuK  tlir   liflb  of  tlio  s^'"  rtwfijiie  (iiiyalil''  l»  ihe 
«n<liiti  i'laliiio  ItroKlltna,  wan  Xi),318. 

Butei^  Tcle^ftph  Computy.  -Th<' trellii- r^i-iiplii  of  thr  Buteru 

Tpl(i};ra|il(  I  .iiiijpv.ny  Tii  ll.vnriih.'i'  niiioiintpil  to  4,'^7,7I>3,  a|Ediiut 
XTi'i,><'l'i.  TlKwa  ot  tliL-  Ktt>(r«tii  Kxlt^iiitriti,  AiMiolaiiU,  aa>t  ('UiiM 
i:uiii[<atiy  ti>r  rJeLeitihei'  suiuiinleil  li>  XiH.iKiH,  ngaitui  £10,630  tar  tbo 

t'ltrnwjiuiwiin;;  p*ri(Hl  nt  ISWI, 

Oreal  Hoi^hern  Teletf rapli  Company.— 1'hc  traffic  ttwipt*  i>f  lire 
(JiT.it  Korlheni  Ti'kK>^|>li  Coin|«DT  for  I>«iiil»t  «n-rr  £2\,'i09, 
inakliiK  *  ("Ul  froiii  .lauuiMy  1  to  [)vi;i:iiil«r  SI  of  j;201,4SO,  ainitist 
i.-i.'.\i!0<]  ninl  j:S6t,720  Tm'  Uk  i.-->mi<i>i»i«liii4(  muullia  vt  ISH4  «»•)  18S5 

W«st  India  and  Panama  Telejr-aph  Coimiafly.— Tli^wiiuiaml 
traihe  ri>i.i>i|ilji<il  lilt-  Wint  liiiiin  amt  r^^iniiis  Tele^i-ijili  Cuitijaiiy  far 
lliu  half  iiionih  eiiileil  lli-ttnilwr  91  w«n-  JtlS.tSZIt.  a^tnint  X3.0ft»  for  Ilia 
(tiireiiHUi'Iin];  iiniwl  of  IbSO.  The  S[>iituiiiher  iimvi|<I!i,  csliiualcil  nt 
£i,ir.,,  nuiliwl  i:4,1&3. 

Carbon  Trade.— We  em  ivi|ii'ntvl  l<i  «t«Co  that  aftvr  Jainiaiy  1  tlic 
CI'')"     K)''<lii<»1  *aA    Ku;;)oi->'iini{  C«iii|uiiy,  uf    7,   Carttivtntivci, 

W\-»tliiiii<.tir.  \m11  ucL  BH  v>l<-  l^i»i|i.||  ii^eittn  lor  the  Ital  itsicy  r^lhuli 
Ciiiiij  Ltiiy. '■rilnniili'y,  mill  will  Mi|ij>ly  hulh  enrliin  ithU  bmI  ('Ult« 
hniii  ihi-i>  U>iiihin  •ti>ie!>  nt  thf  is»me'pri<-eaiiil  t'tiiis  ■«  tbo  Botinilcy 
CaiUiD  Cuni|nny. 

West  C«ait  of  America  Telcgr»ph  Company.— The  irtflic  tv 

ofijitj  r-i  til''  \\'f-i  C>'Hi>t  111  Ajij'.Tit-j  T-If^iujiji  Coiupwiy  tar  l)Kiiiiib«r 
were  i! -1,300.     'Hir  tiiiniUi  of  Mii-».;;..'a  jijisimi!  nvw  (he  liiiM  i>f  the 
Cdl*  SiiliTnuriiiii   Tilf^THfh   Oimimiiy   'luriofi   I^h'tt-mlwr    nii»   S.P'i,'-, 
esliniatiHl  til  ]iiuiliic«  i.!t,;[00.  uguiiiiii.UD.i  nmuiaitni^  \ii,a>.V\vo.\^^t'l,Vt^t 
ill  th*  I'litiMjicmJIiit;  iiHiiilli  ul  Vn  VT«.    "niiv  u*^!.*   tww\\«ji.  Va 
SeptruiWr,  utAiiiated  at  £'/,^Uu,  l*&lli>e^  V^.^«4, 
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COMPANIES*  STOCK  AND   SHARE   LIST. 


Dividend. 


Nune. 


1  July  

*% 

nJah 

1/2 

12Fe1] 

2/0 

MOct 

7/6 

MOot 

15/0 

12  Feb., '85... 

d'O 

3/0 
1/0 

IfllNov 

aSJnly    

8/0 

28  July    

10/0 

li  Oot 

1/0 

18  Oct.    

li/0 

14  Oct.    

2/0 

14  Oot    

2/0 

14  Oct.     

3/0 

2  Aug.  

28  Oct 

n 

2/e 

2  Aug 

&X 

1  .liLly    

5% 

2  Nov 

1  July   

3D  Mqi'gIi    ... 

ai'i 

H  Oct 

Q!6 

14  Out 

3/0 

Jm\S    

5/0 

AfrJiaii  Diroa  4%     

Anglo-Aineriesii  Kruah  E.L 

—  fully  p«iil  

Auglo-Aiiieriuiiit    

—  Pref.    

—  Def. 

Uraxilian  SuhitianiK.' 

Con  Telephone  &  Main    ... 
Ciib»  

—  10%Pw;r.    

Direct  Siiauisli  

—  10%Pref.    

Direct  Uuited  SUtes    

Eastern  

—  S%  Pref.     

—  5%,  I89fl    

—  4%  Del).  Stock  

Eaatem     Kx  tension.     Auk- 

ti'alasi>i&  China 

—  6%  Deb.,  1891  

—  5%  Deb.,  1800  

1890  

GtHtern  k  S.  Afriean,  1900 

Qenuan  Union  

Globe  Telegraiih  Tnist.. 

—  6%Pref.      

Great  Nortlieni 


Palii. 


100 

4 

S 

100 

100 

100 

10 

1 

10 

10 

9 

10 

20 

10 

10 

100 

100 

10 

100 

100 

100 

100 

10 

10 

10 

10 


Vtict. 

Weduw 

(lay- 


OS  to  100 
43 

H 
37i 

«H 

14 
12ix 

11-18 

121 

19 

4 

8 

8i 

ui 

109 
103 

12* 
109 
107 

102 
105 

n 

13i 
14 


DUi<leiid. 


1  Seut    

5% 

25Juy    

10/0 

28  Oct 

12/« 

16  Nov 

2/6 

lOMareb     ... 

s% 

LI  May    

5% 

14  Oct.    

4/0 

28  July   

12% 

ISOct 

6% 

14  July    

12/0 

1  July   

6/0 

30  Nov 

5/0 

1  ,Sc].L  

29  Deo 

6/0 
8/0 

30  June  

14  Oct 

3/9 

14  Oct. 

3/9 

2  Aug 

8% 

2  Aug 

e% 

30  Nov 

13  May,  "80... 

2  Nov 

7% 

1  Sept 

n 

Name. 


Gt.  Northern  5%  Deb.,  '83 
India  Rubber,  (f.  P.  k  Tel 

Indo-Eui-opeau  

LoixlouI'latiiio-Bi'aKiliaii.. 

Maxim  Weiit'ni 

Oiicntsl  Teleiihone   

Router's 

iSwaii  Uniteil 

Subiuftiine 

Subiuariue  Cable  Trust    .. 
Telrgrapb  Construction  .. 

—  6%,  1889     

Uniteil  Telephone 

West  African 

—  5%Deb3 

West  Coast  of  Africa    

—  8%  Debs. 

Western  and  llrazilian 

—  Preferred    

—  Defencil 

—  «%A  

—  8%i!  

West  India  and  Panania  .. 

—  6%lst  l-ref.  

—  6%2ndPrcl'. 

West  Union  of  U.S 

—  8%  Sterling    


Paid. 


Price. 

Wednea- 

daj 


100 
10 
25 
10 
1 
11 
8 

H 

100 

100 

12 

100 

5 

10 

100 

10 

100 

15 

5A 

■4 

100 

100 

10 

10 

10 

»1,000 

100 


105 
22 

39 

4i 

5-11 

a 

8i 

^ 

135 

87 

99 
107 

lU 

5 
93 

5x 
114 

9 

5* 

3 
108 
105 

'ib 

125 

104 


COMPANIES'   TRAFFIC   RECEIPTS. 


Name. 


Anglo -American 

Brazilian  Submarine 

Cuba  Submariue 

Direct  Spanish 

—  United  States  .. 
Eaatem 


Ending. 

Amount. 
Publisheil. 

None 

W.  Jan.  4 

£4,102 

M.  ofNov.    ... 

3,000 

M.  of  Dec.     ... 

2,004 

None 

Fublislied. 

M.  of  Dec.     ... 

57,703 

Inc.  or  Dec. 


+  £420 
+      222 

+  4,880 


Name. 


Eastern  Extension 

Great  Noithem  

Snbujii  riue    

West  Coast  of  America  ., 
Western  and  Brazilian  .. 
West  India  and  Panama 


Ending. 


M.  of  Nov.  ,. 
M.  ofDif.  ,- 
None 
M.  of  Dec.  .. 
W.  Dec.  23  .. 
y.  i  Dec.  31  ... 


Amimut. 


£39,000 
21,600 

Publixhed 
4,300 
4,006 
2,826 


luc.  or  Dec. 


•t- £2,261 


-    363 


Abbreviations  :  W.,  week  ;  F.,  tbrtnigiit ;  M  ,  mouth. 


NEW   ELECTRICAL    COMPANIES,  1887. 


Kama  of  Conipaii)'. 


Blockley  Electric  Lighting  and  Manufacturing 

Eclijise  Electric  Battery,  Limited    

Electric  Battery  Brush,  Limited 

Extendeil  Electro-Met«l  Extracting,  Refining,  and  Plating,  Limited 

Jensen  Electric  Hell  and  Signal,  Lunited  

Orient  Electric  Light 

Platinum  Plating,  Limited 

Portland  Electric  Light 

Singa)>orc,  Straits  Settlements,  and  Siam  Electrinl,  Liniitetl 

South  Metropolitan  Electric  Supply   

St.  James's  Electric  Light,  Limited    

Union  Electrical  Power  and  Light,  Limitcil  

Winticlds,  Limited 

Woodhonseand  Rawson,  Limited    


Capital 

Antboriied. 


£20,000 

100,000 

50,000 

150,000 

100,000 

5,000 

60,000 

45,000 

60,000 

2.'.0,000 

50,000 

500,000 

160,000 

200.000 


Cuiltal 
OUered. 


£100.000 

.50,000 

160,000 

100,000 

59,100 

39,000 

.10,000 
125.000 
120,000 
105,000 


Amount  of 

shares. 


£5  0  0 

1  0  0 

fl  0  0 

1  0  0 

10  0 

250  0  0 

1  0  0 

5  0  0 

5  0  0 

10  0  0 

5  0  0 

5  0  0 

5  0  0 

5  0  0 


Deposit. 


£0  10  0 

1  0  0 
0  5  0 
0    6  0 

0    5  0 

2  "0  0 


Tutal 
Deposit. 


£50,000 
10,000 
37,. '.00 
37,500 

14,775 

15,600 

20,000 
50,000 
72,000 
21,000 
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Price  3d. 


NOTES. 


QarstoB.— TIm  $iiptt  vinery  atKl  iloikit  of  Mows. 
■Ic  avui  Co.,  Criirstoii,  HW  to  he  Iij;htcd  by  olecliicily. 
or  sj'«t«ni  i«  tlui  mie  to  )io  ]uiu|>te<). 

to  BI««t<rio  Liffbt.  -Tbu  rmiMuii  uctont 
ipUtti  thill  ifau  iul)fttittiLk>i)  uf  ulwlric  li^lit  fui' jfM  in 
iheotru  renders  tho  sti\ge  no  ooM  that  they  suffer. 

Ike  Grand  The«tre.^to|M  aru  alruiHy  >ieing  kiceii 
tb«  rp^cTYc'ti<.-ii  <A  t)R>  ill-fttod  Gnuid  Tticntro,  and  it  » 
KJjMtec)  thut  a  new  t>uil<]iiig,  lifjht^d  entirely  hy  el««- 
itv,  will  he  fitiinhed  liy  Eiisler. 

Provistooal  Order.— Nuticu  hiusl>wn given,  in  acconl- 
tma  with  th«  Klectric  Light  Act  of  1H83,  hy  the  I.tvorixtol 
Deelric  Suji|i!y  Connxmy  (w  a  ProviKJonal  Onli«r.  It  w 
■ikntuocl  that  ifati  com|«tiy  iiitvnd  tu  light  ii  c:unst(lt>r.iMi! 
prl  ot  LireqiooL 

Pboto>nactrie  Currenta.     Dr.  Moser  finds  that  the 
um>jii*e   fi-ircc  [ir<xlitcod  hy  tlie  iwUuri  uf  siuilight  on 
!c,  ioitide  or  liramide  of  silver  platctt,  can  fto  cotuidcr- 
UKreoaed  by  ittUD«rHn^  th«iu  iii  it  halb  of  urythrosiii 
•iniLir  Aye. 

Th«  Gramophone. — An  improved  iL]>[i»rutii8  under  this 
Bine — a|>tMn:iitly  a  conihi)iatti.>n  of  Eihiwri't  phtntorfntfifi, 
CnhaiD  BcU'e  yrttfkvplufu/.,  the  yhoiuinh^uph  of  Li-on 
8nU,  %iv\  xha  ])erfc«t«d  [>hoiiiiiitc^;rHph  of  Charlea  On>«^ 
Ui  Iwwn  ctinntriM-twl  hy  Tklr.  Berliner,  ot  New  York. 

Br*dfiMrd.-  It  ia  said  that  Uie  )>Lint  and  (^jtccificulionH 
ig  to  the  [iroiKwod  olwtric  lighting  exjwrinicnts  in 
tnwn  an;  to  lie  )>itliniitted  to  Dr.  J.  HMpkinsiMi,  in  order 
be  to»y  pvn  bis  Ofiinion  concerning  tht-m,  and  for  thi* 
an  fwrly  visit  t«  Hnidfotrl  will  W  untile. 

Ztoetrlc  LiKbt  and  Books.— At.t«mi>tii  uic  lioiiig 
nnde  Ui  |>iT)vu  tlut  ihc  cluctrit;  )i;;ht  is  vwxv  iiijiiriuiis  in  ii 
jT  thiin  ga*.  Of  tOUl-Bf,  thia  ia  not  mi  ;  iho  tilloLlM  i»f 
mtt  minoiu  to  all  (jDod  bindinfc;  thv  clfecU  vi  tliD 
l^ht  aj-u  nmlitied  t«i  the  d)!(!]ieiiiiig  the  mIoiu*  of 
mwln  of  w<M>d  litine — otlierwisc  it  h  hiimiloss, 
r«C  and  Smoke.— Three  or  four  Myt  of  a  Loiidim 
lojg  Dukt'  i.ou  ili?.;iiinta  i>l  aeein);  I>r.  l^oflyeV  flttg^cstiuii 
pcKticallj  L<f>U'<]  (.'II  a  larjje  wvlu.  By  Xha  niLy,  uuj^ht  not 
tlw  moltitudijiiiiu  overhewl  wiree  to  hnvc  xoiuo  ivmedhil 
AkI,  or  are  the  currunte  winvoyud  ldoi>huriirally  or 
MUyn.t«bicaUy  of  such  *  chaia^ter  u^  ^ut  lu  jn-wlucc  i^iy 


pJ^ary 


Wliwtrin  Ughtlng  in  India.     Lord  nnirmn't  now 

Ti*««!ttl  lod^-.'  j!  SuiiIk  is  to  l>e  liglUod  thrunyhont  by 
I  jty  ;   naarlj  1,000  glow  Iam)ii  will  be  employed. 

I  T^  cimniutjMM!  it  uotuwurthy.  inasmuch  ia  thif^  a  the 
I  tnt  Indian  palawttu  li^hloL     Tli^  work  is  w  vurriiid  oiiC 


hy  Mr.  W.  H.  Maj»ey,  of  TwyfonI,  Berks,  elevtricul  engjnear 

to  Her  Illaj(u<ly. 

Eloetrio  Uffbtin^  in  Parliament. — It  ik  e8tjniiit«<l 
thiit  to  lijihl  the  whuUi  of  the  buildings  i.'Oiniiwtr<l  in'l.h  the 
lloaon  nl  IxinlH  iiml  the  House  of  CominoiiR.  •"',000  lightn 
M-iil  ^m  iieccsstry.  At  [troseut  only  .^00  uloctiic  li^nfatff  are 
used,  and  tJicsc  Imve  j^ivcii  «uch  jj:tiiivnil  «iitisfa^-ti(ii  ttu.t 
thu  im|>reiwi(in  exiitiK  that  thu  luceMsury  ext«iiAioii  will  1ki 
reality  Runctioned. 

Tho  British  ▲ssootatlon.-Alveatly  tlv\«  arc  hnitii]; 
taken  at  Ucith  lu  iii>uii]  ^(iii|>!v  and  euiufortabk  i(iiiirt<:i'H 
for  tlie  British  lUMxlitiitn,  whk'h  nie(M«  in  this  towe  in 
Se[>t«iiihcr  next.  Il  U  pnijtoHed  to  erect  a  temjmrory 
Iniilding  adjoining  the  Assemhly  lloooifi,  to  nn'o  ue  a 
recc|Aiixt  room.  Thit  biiildiitg  would  be  IM)  or  UO  feet 
loMf^  and  -IS  feet  wide. 

Cardiff.— Tho  Et^t  of  the  liacheloiV  balla  at  Cunliff  vriu 
given  at  the  Cardiff  Towti-hall  last  week.  The  Asscmljly 
Koonih  were  tastefidly  duvornteil  I>y  Mofwrs.  TniimpH  and 
Gane,  and  variegated  lam^M,  ilhimiiiated  hy  the  electric 
light,  ftirniidied  by  the  An^li>-Anierican  Bnuh  Eloctric 
Li^ht  CoriRiratioii,  cnciit:lod  tho  ruuiu,  ad(lin<{  greatly  to  thv 
eflcctive  <ict'>rati<)tis. 

Sohool  of  Electrical  Engineerisg. — We  havv  ro- 
ceirod  an  illu»tnited  jKunphlet  which  may  Ix;  said  t«  >tc  a 
Iin39pei;tui)  of  this  tschool.  Tc  clcacnhes  tho  work  of  tho 
echoo),  and  yivw  tho  \>\xs»  anrl  other  notio<K  which  hax'o 
lieen  obtained.  Tho  iix-hool  has  now  been  in  existence 
twenly  years,  and  thouhl  tliorefore  be  well  known  to  the 
memlwrH  of  the  prnfeanion. 

Book  Received.— F'/iwii/'ttnr  Pr&Ji^>tf  dt  HUtirkim,  by 
M.  K,  lios|iilitit(>r.  This  woU-kuown  lK>i>k  haw  tieen 
ci>ii\ict«t  to  i\aU',  and  is  iindoubterlly  Hllerl  with  exoccil- 
ing)y  unefid  infomutioii  for  all  electrical  etigiricerK.  We 
find,  ff>r  L-samjiln,  that  it  tontaiiiK  mcalioii  of  the  new 
Kapji  inuehiric  t<(H-<-iiilly  drHi(;nt<d  for  Ui«ti  with  ta'aii^fortnerSi 
giving  a  tension  of  2,000  voltA 

The     Bleotrlo    X«ight    for     Bonmemonth.     The 

Acheme  biid  before  the  Bournemouth  Cnmmiasioacrx,  by 
Mr.  Andrews,  the  Town  Survoyfir,  for  tho  illoniinatioii  of 
tho  ^nixK'iis,  thu  \not,  und  u  [x>rtion  of  the  town,  by 
Mtili-tin;;  the  Ajiare  enety)*  at  the  reftue  destructor,  has 
rt'oeived  strong  Mijijiort  at  the  haiida  of  Mr.  W.  Lyiid, 
M.  S.  Tel.  E.  and  E,,  who  hatt  written  uri  the  subject  at 
connidenihlo  len^'th  in  the  Bonniemouth  fajrcr. 

Bute  Docks,  Cardiff.— Further  information  a*  to  tha 
lighting  -'i  f  l>>  >«  dnckt  \»  to  h^ind,  ami  we  liiid  that  the  arc 
lights  are  bein^  iatttalled  by  Massnu.  Ci-otn[iUili  ik  Co. — ^not 
the  Bi'u»h  Co,  as  was  originally  TO|»iirt«A..    Ttiii  v^onub  A 
hVhtin^  haK  been  jtrepoTtd  >ty ftit  VJ  .A *vas  a\'A  Ntv. \\\w.\'r:\' , 
the  engineiT  to  the  docks,  swiA  a  van  qt\'5  *;&  ^«.v  tA  iCa« 


ucbeino  is  being  carried  out,  a«  wt  s»j-,  by  Mossrs,  Crompton 
A  Co..  nniler  the  suporviKJoii  of  Mi-.  W.  H.  MiiwiBy. 

Cheltenham. — The  Corpoiitttaii  have  under  disaiKcion 
ihf  i]ueatiiiii  of  iiitmrlnriiij:  the  olucU'ii-  li-fluforilliiniiniitiitj^ 
a  IKirtioii  of  the  Kmii.  The  members  of  the  (Vi-jifnitiwii 
secmiinaniinaUB  in  th«ir  d«Kin!  to  inltxidiiee  the  Kght,  hiit 
no  (l«ri)iioii  Ji;w  yet  hoen'  «niie  l«,  iha  minu>(liute  tnml>!u 
l*ing  Ut  (iueidc  if  the  (iilijoct- shall  he ih)ci)l.)il  \>y  thL-Slrivta 
iiii<)  Iligtivntn  Cummittue  or  hy  n  k|K)cuI  coniniitteu  of  thu 
whule  (Viiiticil,  with  |wwvr  t<j  tiill  in  slcilh'^l  iiasijiLinee. 

ToBtimony  to  Reolconsann.  -Mr.  vriutiton,  ['n»i 
dent  of  thp  Wecinc  dr  IVininjiny,  iMyfi  that  one  iif  th«ir 
now  ei;;ht  whti-I  lius,  with  Ijtfikvnxauii  moturH  ;ui(I  ;in 
Elwtrh:  Accuiniiliitor  rnniiuny'H  Uit-tery  of  1)6  evils,  r.in  n 
diBlancc  nf  63  milea  21 1  fwl  in  cijtht  howr»,  with  una 
churgiii};  nf  lh«  liaU«i-y.  In  the  run  th«rf  weit'  ;131  gui-vt* 
of  .13ft.  mliiw,66L'  rt(  50ft..iiinl  S31  riirviw  i>l  lOOft.iydiiis, 
Inwidtvi  n  miliM  i,Z^t.  uf  tyS  [kc  ceuU  HMivjiiiliiig  giudux. 

OonoaDy.  -Elvcti'ic  illtiminutioii  hua  nx-eiitly  tmnli; 
gi-u*i.t  fXr»]v=  in  (Icrnwny.  Arcm-clin;;  to  ^  stiiivnienl  Iiy 
Dr.  voii  Slt^phiin,  the  (ierniiin  i'oHtniiiJtttM'-t^nvni],  it  may 
b«  aiwuinwl  thiit  ut  th«  |iri!B«iii  (Jnie  there  «ro  at  least 
15,000  arc  lam[is  nml  170,000  j<low  lamfw  in  uiiemtioii, 
which  reo-ivu*  thoir  lij-ht  from  1.000  liynminw.  If  w« 
revkon  nijit;  jilow  lamjis  and  one  uiut  n  hall  urc  lam|M  fnr 
wirli  hom&powpr,  theiM  una  now-  over  30,000  horM.--{ioiror 
«iii|il{iyed  in  )inNlunnf[  th«  elwrtiic  light. 

The  Swansea  Telegraphists.  -Tho  animal  dinner 
vt  th«  SManj*(»i  Tel»{;i>iiili  stiilT  wrw  h«Id  at  the  AlJiany 
Hotel  ii  few  ni!:lili<  fiticc,  every  nviiiliLhlc  iiitrtnb«r  of  the 
utiiff  heiiif,'  ifl-esent.  The  evening's  proceedings  were  pre- 
Bidod  over  hy  th«  Kupt?nnl«Tir1i<nt  (Mr.  PVIwiirds),  ;ind  Ihy 
nt.m<Ht  uiilliii8i;wm  pn.'v.iile(I  Ihroii^liout.  The  usual  tfVtau 
"woro  prot»sed  and  n»[«ndod  to  by  Mwsre.  Edwaol« 
(ftiiiMirintendfMt-),  IX-cmond,  Chi«I«H,  Johns,  jiiid  Crilchlfv, 
iiiid  snlkH-qUcntiy  nn  untciUininj;  I'lofP^mme  nf  voi-.iI  and 
iiietnimeiital  mu«ic  wiw  rstidet^l  by  various  other  geutlu- 
tuun_ 

Aittorlcau  Institute  of  Electrical  En^neera.— 

The  Ameiinm  liiatituto  of  Klootriail  Eiigine.-n-  h.T  lic^jun. 
in  it*  monthly  Umui  of  Ti-rnti^b-tiimA,  tin  index  of  ciirrcnl 
electrica!  Iit«iatiiiv,  diitiiig  from  Ot-toher.  Tlic  [Hirmanent 
vmIuc  of  such  on  index  to  eleftriciuns  jind  the  scientific 
,^blic  JH  «^reiit.  The  |in»eiil  iiwulnient  i-onlimw  i-etf- 
nnoes  to  nwo  thiui  .100  dietiiK-l  arliclas,  dtcd  from  !» 
inpttiK  and  |«!n(Hlic^U  which  uiu  rc^iliirly  indexed  oacli 
Uwio,  iind  fruni  ;i!n)ut  .iO  jmirniiU  in  all.  Sulwuijuent  i*8Ucs 
will  comjiriBe  i\w  louding  clectJii-jl  |»uMicatiotifl  in  foreign 

Indian  Colliery  Lightiae.  -Tho  cli>clri«  light  hjui 
b««n  iiitiWuwil  into  thu  l'4iH  Indiati  Kailwny  coUitrios,  ut 
Giridbi.  hy  lb«  nmimf^cr.  Mv.  Walt<r  Suiw-,  M.  Iii^t.  C.E., 
F.U.S.,  hihI  nwrks  llic  ojwning  of  :i  new  en*  in  Indian 
mining.  The  nwthine  iwed  is  ii  au-Iamp  dyimtno,  worked 
by  &  ai-liorse-powei-  vertiad  engine,  which  is  »u|>EjliwI  by 
Bleani  from  tho  pit-windiu^  engine  iMijlors,  so  that  the  wst  uf 
working  i«  [nw^ifidly  nit.  The  Iiudjw  iiKod  itio  the  mdinui-y 
itiauidoK-cnl.  The  minui-H  ,iru  said  lo  Iw  ileliglited  with  the 
iuiioviition,  «ik]  go  to  their  work  with  greater  coulideHce 
than  liefuni. 

Telephones    for    Buenos  Ayres,— A.  vumiKiny   in 

ItiieiiOK  Aynw   fa^s   recently   unlered   the   niat«i'hU   lot  a 

&om|>Idt«  uyatum  u(  tols|ihoaQa  froui  ihu  i^ieCe  (renerale 

Uff  Tfhphoiiva  ut  J'lirJ^.       Jwkj!u  Jnduslf'ulUt  OatMa  UuU 


orer  two  thouwind  mtbwirihers  hiive  boon  ohtAincd,  and  tl 
com|Hiny  nro|>o«e»  to  erect  a  tower  in  the  river,  whiah  wil 
oerve  iiH  a  m^iritimit   telephone  stiition.     Tb«   h;irl)nur 
BncnoK  AjTca  i»  Hhullow,  so  thai  vbuicIh  are  olitigcd 
anchor  sevenil  miles  fi-om  the  lity.     Telephone  commuB 
cation   by  nieaiw  of  u  towei-  nmr  the  attchoRige  will 
wrvirpatile. 

Temporary  LightlnK.^Tho  aecaaiiion  of  the  anuit 
IjuII  loveii  to  the  Btulf  of  Thor(Ni  AKvluni.  nmr  Norwich, 
the  <^lh  inMU,  wa«  thi-i  ycur  made  i.vft>e<:iiilly  »Kreeid*1u 
tht'  lighting  of  the  bill  by  mums  of  incundiuicviii  l:ini|i 
jdviny    4,200  c-p..      The   motor  driving   ooo  o( 
I'arin   and   Sl-oH'n  C-lypL'    No.    2   dyiuiRMw  w;u  a    rotj 
engine  bnmght  nut  hy  Mesjsjx.  Siurgetw  iind  Towellwm, 
Norwich.     Motor  utid  dyuHrno  wer«  coupled  together  uiM 
iMiltiMl  to  :i  (.'joit-imii  lied-jilate  3ft.  by  2ft,,  :ind  tniniiin^ 
1,300  ttivolutjoiiK  ]>or  minute.     It  wiut  et^jwt^Ldly  renuukt 
how  Hteady  ihe  light  wa*.,  and  how  cool  the  hall  renuuiii 
I'vi-n  at  thti  early  hour  of  three  tii  the  murniii;^. 

Russian  Train  Liffhtln^.  —The  |iliint  usud  tijMiti  tl 
tmin»  ii;;}itcd   by  elediiiily  consist  of  it  OnMni»t<jii  ct 
Ifoiuid  dmimo  nbichine.    At  present  tho   liKhting  tul 
place    only   on    eertikiii    esprvHs    Iniius,    aud    in 
between  Kieff  :iiid   Ode«Ki.     There  are  three  circuits 
2,000,  1,460.  and   6,ri40  feet  nwpectivcly.     The  tuiU 
lined  tor  the  retiu-ti  conductor,  and  the  other  wires  are 
inaceul'Tal  tuuuel  between  the  trucks.     Cuutuct  is 
in  each  luniiel  with  (be  wire  for  that  circuit  hy  eont 
pulleyK  on  the  car  axlvK     l-aeh  car  ha*  it^  own  cont 
with    tile    wire,  •»    that   all    complicnted    cotinoctioiis 
coupling  a  train  arc  avoided,     'llic  tntia  may  6tQ)i  white 
the  lumicl  and  tho  system  will  continue  to  oporute.     Tl 
coni|Niriy  hn^  upplied  the  8}*9t«tn  to  Keventyfottr  earw,  nv 
tb[>y  m^>ort  that  the  exjtense  of  the  system  is  less  than  eiio- 
tbird  the  cont  of  "a«. 


i 


Theatre  UKbtins. — In  unothei'  ailunui  wo  ti-oat 
eubjoct  ut  Bomg  lengtli  in  an  alxtrwct  of  a  jwipcr  by 
CI.  Hgw  ;  but  u-c  may  here  |>oint  out  that  the  [lanigra 
industriously  cii'ciilated  hy  the  gus  interest  is  misloadiug. 
A  contcmponiry  sny»  ; — "On  the  occasion  of  the  ojicning 
of  Mr.  Terry's  new  thesitru  in  the  Strand,  we  mentioned 
that  the  electric  li^ht  had  heeu  fitted  up  in  coujunction  uiUi 
gaa  all  over  the  house-  At  the  pi-esent  time,  in  addition  lo 
this  tbesiti'e,  only  tlic  Ciil«rioii,  the  Savoy,  and  the  Priiw 
of  Wales's,  are  lighted  hy  eloclricity,  so  far  as  tho  stsge'! 
coiicernoih  At  tho  Uuymurket  tliu  electric  light  ts  employe 
in  tic  uudilorium."  The  hasty  reader  would  probably  tal 
tbix  to  moan  that  at  tho  Savoy,  &c.,  the  electrie  light 
not  installed  all  through  the  house,  but  only  partly, 
that  on  tile  stage.  Of  eour»u  it  in  not  no.  For  the  sbu^ 
read- -"the  elovtric  light  i»  used  throughout  the  house 
well  as  on  the  stage." 

WoUcer'B  Portable    Minora'    Eleetrio    Lamp.- 

Mr.   Sydney  F.    Walker  is  introducing  an  electric  hw 
workfd  by  a  bichruiiiatt.^  Iwctery.     It  is  made  in  two  it 
a  round  one,  in  which  arc  two  cells  of  a  biehroinate<Al-l 
einc  battery,  and  an  oval  one,  which  hju  three.    Tho  c«| 
ai\'  niiide  in  a  [iiirticuliu'  form,  the  carbon  itself  tieitig  il 
cont.iiiiin^  vessel.     On  one  side  la  a  utruiig  lens,  fac<.'<d   hyj 
jurabolic  reflector,  the  two  boinj,'  held  hy  a  stion^ 
cylinder  aitaehud  to  tUv  outer  i:uo«,  vhicb  ia  alito  of 
or  co]t[>er.      The  celk  coul^a  tliu  usuaJ  jioivus  cell 
ziiie^  aud  ai-u  clused  by  an  iudia-rubbui'  pud,  alnvu 
thacoimuctiouH  are  made  in  a  simple  and  etlicient  muui 
A  oucuud  pad  of  iudia-inhbur  ia   |»Lu;ud  above  ihiu,  aud 


|ntaui«d  in  ilJ*  jilac*  by  thp  cover,  whirh  is  hoUl  by  screWH  or 
ttwlc,  oA  (livdrt^l.  A  fiU>ul  hitiHlIu  )iy  vrUidi  to  cariy  the  Lintji 
mints  tbo  wbotv;  Thu  smiillvr  luiiip  w«i^liH  -^IW,  and 
imI  to  [livo,  for  10  hoiitv,  a.  light  autficiont  to  i-oinl 
ry  iiewii|Ki]M!i'  {intit  at  tifl.  fruiii  tbu  luiii|i.  Tht'  injt«l 
bof  reiutwirig  the  chtimiaiU  iuckI.  the  inamrlcNoent  Uni|i,  aiiil 
letitttl  refntrs,  in  ntJiUMl  ti)  1m  not  mm-n  tkiit  ]<l.  |>er  iluy 
{or  the  small  Utu|>  ^tid  hi.  |Htr  ili>y  for  ihti  Ui^  one. 

Xlootric  Railways  in  America.. — Electric  tractivu 
is  «  ri<«ogtiL»Ml  iiiKtitiitioii  ill  Amuricu,  uikI  is  mitidly 
extciHliiij^.  Th(!  Vmi  De  PiMk  KyNt«iii  is  in  uno  at,  \\Tiid«or, 
Otit.,  wlmrv  two  niilG»  of  lino  An  in  work  with  two  iitifi, 
crwtiiig  four  iloUtifA  jitT  (luy  (or  Hixt«trii  hour*,  Tho  Mfvitn 
imwat'  is  rental.  At  iMrait,  Mlchi^piti,  thtiro  ;iix-  aU-i  'i 
lies  of  linn,  Inil  tlisKu  »re  only  worked  for  8  hours  jwr 
*duy,  at  4  cimL  of  idx  ilollai-M.  Stutni  iji:)n-(>r  livit;  too  i^ 
rciituil.  At  ApiJoloii,  Win.,  water  [lowor  is  utiwl.  Hltc 
there  Hre  Ti  milus  of  line  iiImI  S  cirs,  Gonlintj;  ])er  iLiy  ^l.'tO. 
At  Port  Huron,  Micht^iiii,  S  niiica  of  Hue  >rith  .*>  cjiiis  cont 
^TiO  iMily,  thu  imitor  [Hiwor  hiMnj^  luitunil  j^m  ;  Suniiitoii, 
'a.,  hiu  4j  RtilcK.  with  T  con,  coiiliti^  $7,  ecu!  <luKt.  !»>!»§; 
;  Hin};tuin{it.uii,  N.  V.,  has  5l  niilcK  and  fl  ciu«, 
I);  $10,  with  n^rilei)  otokin;  [.imit,  Ohio,  hnfi  4  milfw 
6  run,  costing  (4,  rrudnuit  (whig  lutcd  ;  St.  CathoriiiuH. 
Ontario,  has  6  milo«  iknd  ti  curs,  cutting  iM  with  wstter 
;  Alontgomer)-,  AlaUimu,  biu  13  tnilos  and  IS  cani, 
coctitig  dl4  with  vniter  |M>wei';  .1unuui;a,  It  I.,  has  <>  miloA 
mkI  10  cim.  The  t^>t.!d  lino  wnrkocl  on  thiH  xyHt^tni  i» 
iUnu:  63  miles  on  which  73  curs  .-u-e  nuinirft,  wtiit«  16} 
til  lino  Ui  tarry  26  csn  are  muler  conHtJiiction,  vix., 
'AtMonia,  Coa.,  3A  tnilce  hihI  I  van  ;  Oinnb^  Nuk,  7  tiiiliM 
ajid  10  esirR,  ;itid  DayttNt,  O.,  ti  niileti  ntid  12  car*. 

Atlantic  Cables.     On  Monday  tho  Tri1>iiiial  of  Com- 

rPterve  t^jvo  jiid^intuit  in  the  xtit.ion    lictwccit  the  I'ouvor 

LQtiertier    t'orajmny  and    the    Anglo-Amerit-an  T«h"yraph 

IT,  ordering  tho  fortnvr  ti)  ciutv  out  the  tondiliono 

^l^grrcmcnt  with  tho  Auglo-Americjin  Comjiany.     It 

mil  Ihtw  I»  nnderptooii  thnt  the  Anfj;l<»-Americaii  Tole-nii»h 

Cum|uny,  und  thu  other  eotn[unti^.«  nIfiltiitiMl  vith  it,  liitvo 

won  a  decisive   victory  over   iha    Frniiph    Athiiitir    L'Mo 

[Camputy.     Originally  thu  French  company  was  Rtait.ed  in 

[WttOigoiuiin  lu   thu  En^li>^h    i?(>iD|NiniL-»,    Imt   8ii)i80(|urntly 

n«d  tie  "pool,"  brwkiti};  it^  ;tgi*«eiii«iit  when  tho  (■jiglinh 

oomiunies  aeemed  huni  [jru»ie*I  hy  other  com^MStitoni.    The 

Anpki  rDni|Juny  imtilittn)  [iiTx-«whtigK  in  the  French  Courts 

Agsiiist  the  C(iin{iet^niv   Kntn<;»ise,  itnd  the  oiae  uras  iried 

[  before  the  Trilmiul  of  L'nmmerce,  the  Coinimgitto  Kruiii,-iiiBc 

I  boiiifj  condcmtiird  on  nil  point«.     They  wwv  onlurL-d  to  fuy 

^diuiuges  amounting  Ui  ifiOO  fnnoH  jHirduyxini-o  lh(*v  hivikv 

.  out  of  th«  " {Mto},"  and  were  fiuthor  ordeiud  t^  nvsuino  lit 

their  contract  with  tlio  caUl«  t-oni|i:L)iie«>.     Thix  nieatiK 

Ixsidca   iKiyiiii;  a  WTy  larjiw  mim  to  the  "jkkiI"  tom- 

iMiiicw,  Ihy  French  comimiiy  will  »«•  conii iclk-d  to  withdniw 

frnm    tltc   MnckayH(!nn«tt  conihiriiitton,  and    llic    "|ioor' 

onmtHniiv  thnit  retrain  a  can)  whit-h  will  a»<iiiT  them  lo 

fnrrc  their  mlversaries'  hjtnds.     However.  th«   jiotiition   of 

the  Anglo-American  Cora[wny  is'atiwiglheiie*!  more  Iteratwe 

of  iu  £1,000,000  nmrve  thnn  bueauHo  of  uny  "ifool" 

cufatiticiliun. 

Zteetares  by  Sirs.  Ajnrton.  —A  lom-sc  of  elcDieiitiuy 
lectured  on  cicctritity  i*  aiiiiounced  to  hu  yivon  bv  Mr^. 
Aynon,  ui3,  L'piior  Fhillimorc  Gardens,  on  Jan.  17,  ;iiid 
the  ft»c  followiug  Tncwhiys.  Mi-«.  Ayrtoii  is  a  (;r.idiwtc  of 
Cirton  CoUc^UL  Thu  aylLiUw  of  the  letUuws  k  an  follows;— 
.Tan.  17 — lyfioi  ElKtrkUy  can  df  /or  lut.  (I)  In  oiu-  lloiuu- 
boKK — Lii;htlu^   mitfUi;  hclU,  windiiii'  clocks,    wojiciuif 


nutchin^'K,  mich  .i8  sawing,  boot-cleaning  and  [>lat«  doaniit;^ 
iiuu:hi]m<i,  t^ilcphotty.  {i)  Out  of  I}«joi« — Lighliii;;  hxyfi 
simcos,  hrv  nLanns,  driving  tricydce,  culj«,  tiumcans  tr.uud, 
Uuncho-?,  ti-uiui>»rlin^  goods.  (;J)  In  ouj'  MamifArtoriofl — 
Kloctro  plating,  electixjtyjiiiig,  jmrifyiiig  luet^ilH.  .Tan,  31 — 
Tlte  Oi^ffrnt  U'ayt  fij  Ot>(ttitting  u  Snp^ji  aj  EtftUifitif.  Ehw- 
tricity  among  iho  tJreoks.  Galvaiii  und  Voltu's  dixrovery  of 
tltti  Hluc'tric  CitiTCot.  (Ulviuiic  H»t[«rie3.  Hitergj'^its 
di^ei<oiit fonm.  TheCvtifurvattoitof  Energy.  The  (iitriKisea 
(or  which  Galvanic-  Balterica  aw  uourioitm-al— Iwlle,  ngiml: 
Jiin.  i  1  — /ViMJiAiy's  h\*oHirg^Wfw  lo  I'lmhrr  htrtjf  (.'itrrrtiU. 
EltiL-triv  pressure  or  pototiUul.  The  diflctviicti  Iwtvoaii  u 
gvtTHl  C'Ontlucior  ^urh  an  copfier,  und  an  Iiwulnlnr  sttch  iia 
giitL>  pvix-'ha.  1  III [HH'lu lice  of  good  iii«iiUtioii  to  inev^iit 
iM:ci<leni«  and  WAsXe,  Lighting  of  the  (irosvonor  Gidlwy, 
St.  JaniBK'x  Hall,  Xe.,  hy  tho  Griwvettor  Gullory  Rloetiic 
Supply  jV)t<«iM;iatioii.  Tho  iliHlaiice  thi-rmgh  which  Uirgu 
cun'enta  am  )ki  miit.  DejHWK  InHUdlitlion  37  miles.  The 
HLorage  of  Eli-rlric  hJurrgj-.  Full.  7 — Kif<trir-  LvjhUu-j  />'!■ 
Jl-jtise*.  Inciiidi'«eiil  Lam[» — Iww  they  are  niiule.  The 
eot^C  of  lighting  <l)a  dinner  Uihle,  (■!)  a  Inll  room,  {'■i)a 
bonm  with  iiicuiidisa-ont  lam|M  for  onu  evenhig.  Thu  cutb 
of  lighting  II  hotiMi  jHjnnanontly  with  iiicandtMwnt  tai»| 
Tho  Eloclrie  Lij-hting  Ad. — How  it  haa  iiiitiedeil  the  ii«e  of 
Eletlritity  in  EnBland.  Feh.  II  -  7'A<  Hitjtwfoymd  KgceU  "f 
KMrirHif.  Galvant's  Kxperiinenl  with  the  Frog.  Meed  for 
scientific  precision  in  the  appjicalion  ot  l^octrieily  to  llie 
euro  of  DiwusB.  Mi  VAwtrk  Huitpiial.  Why  Lightning  iit 
ihiiigurous.  Why  Trees  should  Iw  avoided  iu  a  thuinlor- 
nLonii.  [.it;hliiing  LVtmliirtorw — wowe  than  tiHelose  unl 
properly  oonatniutcd.  i'oinia  to  olwerve  when  they  ii 
|mt  up.  FeK  21 — TraiuiaUtin^  MfSMga,  Motif  tmlStmy 
uutiH.*  u/  Eirrtririttf.  Tlie  Tel^5rapli.  Hiiliinaiine  Co 
TliL'  Tolt'pli<jne.  Tlw;  Microphone  or  Soittnl  M)igtiiflei\  Th. 
Piiunogniph.  Seeing  by  Electricity— can  it  he  nccomplifthed } 
The  Fnturw  oC  Eloctritity. 

Italiiui  Military  Prvparations.  -  ■"  Captive  Imllonns 
for  ttii^  Indian  army  i'l  AUy!»>iiii;i  have  heeii  made  in  Paris 
under  the  sujierxHsion  of  Coiuit  Pccori  Gerardi,  diruvtor  of 
iht:  Itilirin  uentiiaiitii.'  survive.  They  are  lightiM"  than  those 
hithvito  used  fur  pur|>oiHM  of  military  recoiiuaiMuuce,  Iwing 
rtuly  331  cubic  metres  in  volume  iimtuud  of  500,  and  having 
n  diunieter  of  eight  metros.  Thie  ruduetioiiof  size  rundera 
it  mine€es«ury  Uj  liavu  a  etaam  engine  t«>  work  the  witidht>M 
iin  which  the  ro[M  holding  iho  balloon  cujitivu  ii>  wouikI. 
Six  huiidrod  men  are  MiBiciont  foi'  the  imrpoee ;  and  in  cusq 
ot  need  even  the  windlaw  niny  he  di*i>en»o«l  with.  [Tho 
corii.w|H)ndnnl  of  the  /fV«i'w,  wliu  is  aiiKwerable  for  ihii*,  d(»ea 
not  say  how  «x  hnnditMl  men  ;u-e  going  to  work  oa  the 
wiiidhbu.]  Count  Pecoi'i  Oeivitli  has  uW  obiuitiud  a 
Intllooii  in  England,  which  with  a  volume  of  ISO  cubic 
motrcfi  ca.n  r-iieo  an  obwjiTcr  bW  metrce  liigb.  It  is  mude 
of  goUtbeiiter'tt  itkiii  of  grua.L  streugtli,  the  net  luid  rope 
Iwing  of  silk,  and  tho  mr  weighing  ordy  two  to  thi-eo 
kilognimmeis.  The  lue  of  thu  lelephoiie  to  *[wuk 
from  tho  caj-  to  the  gnjund,  or  eveii  to  the  qiurt«i>i 
of  the  commanding  oflicur,  hy  rwlueiiig  tho  niimWr 
of  oliservec!!,  lias  tundeil  lo  dituiniKh  the  vise  ami 
weight  of  »iplive  aiilitMi;y  bullwiu.  Cotuit  I'ecori 
Oeraixli  hai>,  in  addition,  mlopted  a  hiiiatl  bulUMjn  of  50 
cubic  uititfe?  for  signalling  at  aight,  by  mauis  of  eloctric 
iiicitiKle«i;ent  iai)i|Hi,  placed  out^idu  tho  ImUooii  ujid  in  fivnt 
of  a  ruUuctor.  this  mode  of  hxiug  the  lamtt^  ha«  lioeii 
preferred,  l>ecanBe  tlic  iihell  of  the  balloon,  though  tniiu- 
liieciit,  is  not  very  cl»r,  *\o\  wqviVl  cm-X  yW.  a.  ijcsA.  va'A.  »A. 
the  ligbt  were  LWVuuiia  ttfttVjMA  m\iiAV\\\»  .^&\au«»<*^av^ 
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done.  A  Morse  key  to  '  make '  and  '  break '  the  ciirrent 
ie  fiai-t  ul  tbv  outfit ;  so  is  iin  anpii-ntor  to  traii^fer  tho  ipiK 
from  one  balloon  to  another.  Th«  gas  is  mudo  at  Xai>]o9 
and  sent  to  MassiovraJi  in  light  itt«6l  tithes,  Muh  cnntiiiiiiti;L; 
4-,000  lin«8  ill  :i  \-otiimi!  o(  32  i-uhiic  nietrwi,  and  at  a  |ire«- 
Hiire  of  12ft  iLtmo6|)hur4Ms,  tlio  tulioit  liciug  cajulilc  nf  witb- 
«tandin|;  a  [jresviira  of  220  «tmoe|>bert)«.  Themi  lulics  will 
he  ouTicd  on  <'4iTnel8  iti  the  (1i>*iM'1  Iratls  mul  on  miileA 
nminig  the  inotintuiiiK.  I1iu  H'ei<^hL  of  tbu  uUks  necesaory 
is  lem  than  the  ireight  of  zinc,  ucid,  uihI  water  r«i|uiEite  to 
supply  tlie  giu  by  chcnnical  tae&ne  on  the  spot.  It  i»i 
exiwcted  that  th«  Iwllootis  i«*ill  not  only  bo  useful  in 
AbytwiriiH  for  )mr|ic)8iH  of  Htnitegy,  but  aido  in  diwoncmrtiri^^ 
the  enemy."  Is  not  the  fiignallintj  aiTuiigonteiti  here 
tteacril>od  due  to  Krtc  A.  Rnice  T 

Electrolysis  in  Saultivy  Matters— Atconling  t<i 
the  iirtitlti  in  the  iVrtiutin/,  "  olw:tritity.  vihkh  \iu»  ma-ved 
eo  nuny  imrjMiRCs  in  wicncu  i»nd  in  the  Art*,  now  inomises 
to  rtnscuu  civiliiailion  from  nnn  of  the  most  preening  diffi- 
culties which  IxMrf.  it^  The  M»l«)]>olitJin  Tloiml  urn  iiltoiit 
t«i  exirvnd  a  xnm  of  nearly,  or  rjiiitu,  a  million  sU-iitn^  in 
litlrifyiiii;  tlut  lrt»ndu«  Bowitgo,  so  tluj.  tho  Tliaiiicc  tnhnll  Ihj 
iliilivt>n3(i  from  iti>  present  aUtUi  of  |Kdhitinn.  The  pintftist 
in  Iw  employed  i*  of  a  I'heniii'sd  iiatui'i<,  and  cnofnioiiH  wi»'kH 
for  the  )iur|K)nt;  of  iiiiTving  out  lh«  pi-ojtx't  arc  in  wHU-se  of 
consU'Uttioii  iU  Barking,  to  Iki  followerl  tty  otherN  of  a 
eimilw  rulure  at  Crossnea*.  At  this  juncturo  a  plan  of  an 
entirely  novel  chsnicter  is  bein;;  [lorfi'rto'i,  which  hxs  the 
appKirance  of  dealiiiy  sucx'iwsfuUy  not  only  with  the  whole 
Howagu  pcublom,  biit  also  to  a  htrgv  extent  with  the  tjuestion 
of  the  water  supply  of  towna  The  ]>lHn  has  l»on  dcviawl  l)y 
Mr,  \Vm.  Webster,  K.C.S.,  wo  of  the  woll-kiiowti  cijiitrador, 
who  liitfi  had  so  largo  a  Rhare  in  executing  the  drainage 
works  of  the  Metropolis.  For  ceitaiii  ri-usotis  i-oiuieetiH) 
■with  the  Patent  Office,  it  would  not  he  fair  to  the  iuvoiitof 
to  etitei-at  (u-esont  into  all  tho  deitwls  of  hifi  proL-gns,  hnt  cer- 
tain roaulu  can  ho  stated  which  will  cetahlish  the  im|Mrtance 
of  the  undertaking.  A  cmront  of  electricity,  produced 
either  from  cells  «•  from  a  dynamo^  is  sent  into  the 
Lbe  Lmiuimi<iHinn  t)eing  offected  through  metallit- 
Insteikd  of  casting  citfiniical  ingnxlient^  into  the 
sewiige,  the  iiivoritor  adopt*  tho  plan  of  crcaititig  hia  chenii- 
cala  in  tho  wwagu  ilaeU,  by  the  action  of  the  electric  current, 
on  tho  etectrodeK  and  on  the  sewage.  Tho  eiToct  is  airioiis, 
and  it  is  well  soon  when  tba  liiiiiid  is  ex;Ni.sed  to  view  in  a 
glaa^  vessel.  An  inkj*  fluiil,  oblainwl  from  the  DcptfonI 
pumping-Htation  of  the  MctroijoIiUiii  Itoard,  has  all  it* 
|jarl!cles  set  in  a  L'ircnhtoiy  motion  by  tho  I'tettiii-  ciUTeiit, 
a  kind  of  iHTX-ession  taking  ])lace  fi-uiii  lie  t<ip  ilownwanls 
and  from  tho  botloni  upwarUs.  The  mm  loud  of  lh«  move- 
montR  con^ii^t^  in  landing  the  xnsiiL-ndoil  jKirticKw  at  ihe  top 
of  the  li<iHirl,  ihiw  t-xactiy  reversing  the  iwiul  .;hcmieal  pro- 
cots,  which  sends  cverrthing  down  in  the  fonn  of  a  preei]>i- 
tate.  The  ujiwaul  action  Ih  due  to  the  jiresence  nf  certain 
gaAcs,at tirstcxliiralod  by  tho  clecLric  current,  anti  after«-iuxl« 
iningbiig  with  the  org,mi<;  matter  no  jw  to  give  Iniojancy  to 
the  latter.  Uy  agitating  the  liiiuitl,  the  gasca  oin  l>a  sent 
offiulu  the  iiir,  iiiid  the  solid  jwitictes  will  then  deweiid  to 
form  a  precipitate,  showing  no  tendency  to  i»cnia-4it«  th« 
fluid  JIB  liefore.  But,  as  will  bo  shown  (wesontly,  there  is 
no  noctl  to  effect  thw  prucipitation.  Htt  proni[jt  is  the  ell'eci 
of  the  electric  cunrent,  that  in  the  ppaco  of  twi-nty  niiiiutos 
a  volume  of  oim^uo  sewage  Itwomca  iKri-fectly  transpiiKlit, 
except  at  the  toj*,  whei-e  the  organic  niattsi'  eollecls  in  a 
semisolid  forni."  It  will  W seen  from  the  above  thut  if  tho 
flffoets  i)r0(Uic«l  .ire  tJio  aimc  on  ii  ]>rai-tind  mc;iIu  ua  they 
Mfo  in  the  LiboriUory,  it  is  iwfiribte  that  the  discovery  may 


lead  to  iiici'ea«ed  activity  in  the  cotistiiiction  of  dynamos 

and  Hirailar  ap{ianitiis. 

Station  Ushting  in  America.— Among  tho  pdtpcrs 
coiitriltutnl  to  till'.  Iiitenialioikiil  HidinKiil  Co(igro«>(itt  Milan 
was  one  by  Mr.  G.  W.  Blnclgett,  Kleuirit-il  K!igin<!er  of  this 
floKton  and  Albany  Itoilroad,  from  which  the  foUowiug 
flaUi  ui'e  taken  nilutiiig  to  electiic  lighting  by  that  cum|Kiny 
at  East  BoHtou : — "  Bniiib  lamps  of  2,000  uominid  taiitllo 
]H)wer  are  uaod.  In  tho  buildings  they  are  planed  14ft. 
high,  which  was  the  gi-eatest  height  which  the  coiiRtiiK-lion 
of  the  buildings  [>ennitte<l  Out  of  dooni  the  height  is 
2tft,  Atthongh  there  am  IS  lampi,  only  36  nm  lusoiwratad 
at  the  &amo  time,  which  is  the  full  uipafity  irf  the  dynanioft. 
Ktcclrir-  light  is  nse<l  oidy  when  the  nnmlior  of  himjie  neoclcnl 
is  nearly  the  rajicu-ity  of  one  dyniuno ;  that  is  to  «iy,  IK. 
The  coKt  of  the  electric  apjKiniliis  at  East  Boiittin,  in  place, 
WW  us  follows:  ihiildinj;s,  W,l  16.12:  60-liorseiM>wcr 
en^iiii.%  in  pliKc,  01,737.10  ;  i<baftttig,  puUcySi  itc,  in  |>1mco, 
*36l.ill;  belting,  gli2.a0;  two  KrusK  No.  7  dy7iamo«, 
$1,000 ;  44  l»m|ift,  with  two  aota  of  carUinii,  $;i,.'>20 ;  two 
regidatow  for  the  dyiuimos,  if'i.'iO ;  wims,  inKnlntcini,  lelo- 
graph  |>oIca  and  ciuw*  anuif,  and  Lilxiur  in  setting  up  the 
machinery,  lamps  and  wii-os,  91, 3i!3.7.'> ;  total,  ^M,72J.5G. 
The  cmt  of  o[iei*atio«  during  tho  year  ending  .S«j>t.  .10.  I  «**G, 
was  #2,277.34,  oi'  $7-2H  per  day,  or  liO  eenu  |wr  Limp  ]»ep 
day,  assuming  36  are  used.  The  avtimge  daily  use  is  about 
10  boimi  for  the  whole  ycnr.— At  ftoston  the  jnouwiigur- 
sbitiori,  tmin-hoiue  and  yani  are  Hghtetl  by  .13  ai'c  lamgia 
and  1 3  ineandesceut  lam{w.  'lliore  are  two  Hnish  d^iitiunuft 
of  Iti  lam|»i  each,  and  ua  they  are  run  at  a.  «peed  '>f  ^*2ri  in 
place  of  750  turns  )>er  minute,  IH  lamiwcjul  l>e  used  instead 
of  16.  They  are  placed  at  a  hdgbt  of  l^ft.,  exce^  5, 
which  are  almiit  :J4ft.  high.  The  cost  of  the  api»uatus,  not 
including  the  engine  or  boilen)  (which  ute  in  use  by  the 
roijuir  sho|i«)  m-m  as  (ollowe :  Two  Brush  djTiamos,  84,000 ; 
33  double  ju'c  Ura])»,  $2,640;  2  single  arc  lamps,  fl20; 
2  automatic  regulators  for  the  dynamos,  #250;  uires, 
insulators,  tixtttres,  &c,  anri  work  of  setting  iiji  the  a^ip^ 
rutus,  not  iucludlug  the  main  shafting,  i.1:c.,  $1,206.47; 
tf-tal,  $^,2IG.I7.  Thacoflt  i>f  ojiuratioii  for  the  year  ending 
Sept.  30,  I8»6,  was  Sa.lli.VIl,  or  91S4.72  per  himp  per 
year,  or  50.6  cents  per  Uunji  |rer  day.  The  cost  per  hunp 
Iter  houi-  under  these  coralitions  was  alwut  6  cents.  The 
cotit  of  |K>wer  fundshod  by  the  niutivo-iiowor  dejiaiiment  is 
?2.50  per  day,  besides  the  wages  of  the  engineer.  Carbons 
cost  nboiit  80  cent«  per  duy  ;  oil-waste,  Jkc,  about  3  ceiite 
pet  diiy.  The  cost  of  reiiaii-s  to  5  Binsh  raachiiies  <iuri«g 
the  Gi  y&irs  of  use  has  not  Iteen,  it  is  estimated,  more  than 
9I>^0.  Neither  a  lamp  nor  dynamo  liae  yet  boon  ropWe<lnor 
sent  to  the  f.ictory  for  ro|)airg.  All  sucli  have  been  made 
by  the  men  in  charge  of  theapinmtus.  These  installiittoiia 
were  the  fiist  by  a  milroad  conijKiiiy  in  Xew  EngUnd,  if 
not  in  America,  and  are  still  the  most  extensive.  At 
^\'orc■e»tcr  the  ]iusaenger -station  is  wull  lighted  by  20  art 
luLmjM,  |>laced  about  l.7ft.  high  in  wailing-room^i,  and  34ft. 
in  tho  tniin-hoiiso.  Tlio  cost  is  about  tuice  as  much  ae 
formerly  [jaid  fur  gas  (which  was  never  tULtit«fiu.^r^'),  Iwa 
several  iime:i  the  amount  of  light  is  obtained.  The  cost  is 
70  centH  ])cr  lamp  ]ivr  night.  It  casts  alxjut  the  »anie  at 
Springfield.  At  Tittsliold  the  cicctiic  lij^ht  com]Mny  light 
the  iJiisseiiyer-station  for  the  same  price  formeily  juid  for 
gas—ubuwt  91,400  jier  year." 

The  Vl«iuui  Op«ra  Ughtin^.— Tho  GI'i»goK'  ff^nii.ff 
coiTftiJoiulfiit.  writing  on  this  subject,  suyj : — "  It  will  be 
retnembeTed  that  mme  weeks  sigo  the  Vienna  Opera  Hou^ 
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hj  onifir,  and  reiuined  shut  for  ncvenkl  diiyit, 
to  Alleged  d«fBL-u  in  tho  nrmiijictnents  for  tho 
eloctric  ligbtiDg.  7*hu  vnut  no  Biiial)  ovent,  and  it  exc-tled 
lioBBKHiate  rliscoMion,  us  tl>e  court  otBi-wls,  who  bavt;  ttie 
inpeml  theatres  nndcr  ihflir  miiiiiigcmsiit.,  -sixiglrt  to  tJit-ovr 
on  the  Rnjitlish  wntmctors  (the  Imiwrial  C-ontinental  Cos 
AJBocMtinn)  the  whole  tiUmo  for  irhnt  had  hapi^iiAi). 
Thcni!  coiivenuirit  with  Lhe  fuirlK  u-^-r  i(iiit«  mnire  tJiiil  t.hi> 
i|ilc  ri^ily  til  l>l»nir  were  the  inoa]nMc  cmirt  oHiciuK 
ihu  bus  now  tM>«ii  brrxi^ht  out  l>y  ihufCiKMinf  thcRcinn- 
fie  wrixat*  who  hiwe  hiid  to  iiivcMfj'utc  the  whole  aflair. 
The  tit'in,'  ntr^ni  jm  enritms  un  itliistnttkiii  n(  ill©  trMtniciit 
hich  Eii^Ii»h  c(iiu)juiiiui  hare  ta  aiifTer  at  the  hiinds 
Aiutrittii  liiircMUcrary  tluit  itN  dtftaiU  mij^ht  to  Iw  nntctl 
MT  Hnj;blKl  lutci  SootlutiJ,  the  more  80  ua  Austrian  uHii^iulH, 
vibvii  anriotu  tu  attnut  Krilisb  cupjtal  for  ]>ttblic  ^t'<j>rt», 
ara  geii«rally  ftiximtted  Ui  nuUce  alt  the  prelimiiiariwt  u( 
iK|;DtiattOD  HO  ilecuptively  tmiDuth  thut  iiivuntors  arc 
on  till  they  have  |Kifw«d  the  [Kiint  ut  whkh  with- 
wj]  is  eonvetiiijnt  or  [Xjaaihle.  In  the  eaite  of  thi> 
Doin[Kiny  which  lights  Vivniiu  with  pis,  tho  ;ii?cl-]i 
of  the  contnurt  for  lighting  the  two  C'onil  Lhtutrw 
clcctncity  n-aa  a  dtfttinct  favour  which  lhe  conij^«iiy 
ufwwd  no  other  coro|Mny  could  or  did  oiler  aucb  udvurr- 
t«mi*.  The  coni|vitiy  ha«  ii  liir^c  stsfT  of ''m^nyrV 
and  workmen,  uiul  uu  exi>eneiic«(l  Miift'of  ins|)Cctors,  mid  it 
ill  Mr.  llcrhcrt  I.indnn,  it«  ^iieral  nutn:i(i>nr,  ;ui 
tur  of  Iirvt-nt4!  uliility,  with  u  thorough  know- 
l)jB  irf  Aiutrinn  wiiy«,  All  this  «•»*  rccognifiMj  liy  the 
iiirl  Intcndancy,  and  lu  iiriiaI  the  fint  (lArt  of  lhe 
Irti^ineoa  about  thv  contract  gtidtid  tui  on  wheels.  (>ni'«  the 
contnurL  had  twoii  signed,  howevur,  one  thitij;  aftor  anfuhcr 
Ui  be  stijjiil;U(^,  iM  a»  to  cniLble  this  aiul  thut  ottiiial 
tu  Muire  )>ickin^  at  the  exjwiise  uf  the  contructors. 
veiiliuDy  t'onnt  Tiwfle,  the  Aiwtriiin  Piinie  MiniBter, 
U  insisted  that  the  builure  ut  the  Centml  Kloctnca! 
don  sboiiVt  he  of  Austriun  niako.  The  En^liuli 
;ng  roiilrarton*,  CromiMon  &  Co.,  of  Cluslwwfunl, 
n  about  to  order  the  Itoilcrs  from  a  OlaAgow  firm 
IfDock  &  Wilcox),  but  in  tlcforon<.-c  to  Count  TaafTe  (he 
gfw  for  the  iKiilen  were  «ent  tn  the  AtiMnan  firm  of 
riiko\itch,  which  ih  linanced  by  the  Knthftohiltk  The 
r«PiiIt  wan  tiut  MIX  builoTH  were  (nit  in,  which  l>ega.n  to 
cnck  after  two  tnoiithn.  A  Curoniti<sio(i  whs  xummon^H], 
nportod  tLe  boilers  to  !«  dunjjerouii,  and  urdiTtnl  the  i.'lu«ing 
tho  Often.  On  this  a  furioiu  ontery  waa  raised  a^inet 
iB  En^teli  L'«m|iiiny,  the  firm  of  Witlcoviteh  deolnrin;^  thnt 
id  (aall  by  ■■>  the  ileAtjjn  of  the  iHiilen),  not  in  the  niate- 
,bi  nf  whirh  tbeae  were  nutde.  The  whole  matter  was 
iDD  refulTtKl  tu  u  commifision  of  urbitnitioii  vniii|itiaod  uf 
.QAriftn  expertfl,  and  these  hare  now  thrown  tlii:  whole 
o  on  the  NVitkoviteh  (imi,  which  ':»  ()tovw1  to  hiive 
iilfuettuud  the  Iwitem  in  the  nuist  clumky  way  with 
ilou  iron.  As  a  reeuH  the  \\'itkDritch  Ri-ro  will  have 
{■ly  ult  the  ex|>enM«  for  cloniuf;  the  u]Kin\.  (3,000  tlorina 
night  (or  10  nights),  besidet  the  cost  of  putting'  in  now 
lenipontry  boilore  and  bti\-ing  a  wt  of  six  new  jiemianent 
ifilen.  Thew  hn«n  Ijeen  onlerwl  (roni  Flabrnck  iind 
tilaix,  »•(  (tlai«g«tw."  We  have  provioiiiily  given  the  true 
{acta  uf  the  case  ua  regnnla  lhe  faulty  hoilerH,  yet  it  aocniH 
ir  jtut  that  the  ulfove  infonaation  on  wliat  mi^ilit  well  be 
mifld  tJip  iHwiiw**  (iro'.-ecdinya,  nhonhl  beaawidoly  known 
]Kje8ible- 

TfUephony  over  Lon^  Cables. — Mr.T.  D.  I^oekwoofl, 

\i.  not*  toi»tiO'"ite<l  to  th'.'  di>LML4!i<>n  of  Mr.  Cntt-riiie's 

jter  before  the  American  Institttte  of  Klectricul  Engineers, 


refcn  to  tho  po«ril>1c  inraetieability  of  telephonic  ti-nns- 
mifHJMi  n%*er  long  nibmarine  ciibio;  ;  and  althoiif^h  his  con- 
cluaitnis  are  thow  of  every  thoughtful  olectridan,  they  may 
l)c  given  fur  the  saVe  of  thono  whonc  knowlodgc  of  tele- 
phony i*  dii-ived  from  cx|>eriuacc  in  towns  or  on  oomtM- 
rative  shorl  overhead  tines.  Mr.  Lochwood  mya; — "Yon 
are  alt  aware  that  in  telography  it  hna  been  fonnd  pmssrible 
t<i  clear  rabies  of  rharges  by  sending  aft«r  ench  impulse  of 
ildinilc  ilii-cciii>n  a  clcurin;;  impnlac  of  opponito  diroctioti, 
by  whii-h  the  staLie  charge  of  the  «>iiditctor  wii8  nculrnliMil 
and  the  line  cleared  fur  the  truii»uiii«i»n  u(  u  sccatid  oignat, 
Tho  Ri-vt  idea  rej^nling  the  trannniMiun  of  telephonic  nr 
voice  cnrrunUi  over  Kuhinnrine  cablea  u  in  favour  of  its 
[inirticahility ;  for  it  may  be  argued,  nlnce  the  foregoing 
|M:acticc  aids  the  lninH]ni»sion  of  Lclcphoiiic  aiirnul^,  aikd 
since  telephonic  currents,  tut  iwiwlly  tr.mumilled,  con- 
aiat  of  n  iteriea  of  ruptd  altemationa,  why  have  we 
not  tiore  just  the  eonditioiiH  of  »nri.-eaK.  The  Intlh  is 
wo  have  not,  for  in  tolcjihony  the  chiingua  occurring  are 
iidinitoly  t'l  rapid.  Thoy  cannot  soi'^'e  the  purinee  <A 
cloHtniiK  the  line ;  they  rather  nerve  the  jmrgwee  of  bloclting 
the  line,  (or  the  sncroHsive  and  conaecutive  impiilsea  of 
ujiposin^  direction  guoceed  one  another  ao  swiftly  that  they 
(irartit-ally  iicntiBliflc  one  anothur.  Take,  for  oxaniple,  the 
miifsiieto  lelophone.  It  is  well  known  that  the  current* 
^iivruled  by  this  iimtnunent  when  uaeti  an  a  tnintniitter 
•u-e  Alternating,  an<l  fotlow  one  another  with  extreme 
rapidity,  no  that  for  a  long  time  it  wua  thought  that  they 
were  »o  infiniteiiinud  ua  to  be  immeasurabli;.  f>upi>OMe  we 
tiiive  a  line  galviuiometcr,  and  telephone  throiigli  it.  We 
itoo  no  deflection,  Init  not  because  the  current  is  so  nmalt,  but 
Ikh^iibu  the  plus  curroiits  siiccood  the  miniiR  currents  of  like 
|M)t(!riIial  mid  titrotigth  so  f;ul  that  the  needle  cannot  rcR|)ond, 
and  therefore  doc«  the  next  boat  thing  and  stays  at  eero. 
Let  iw  now  consider  the  battery  transmitter  and  inditction 
coiL  A  moment's  consi<lemtidn  will  show  na  that  we  have 
u  close  analogue  to  the  operation  of  the  magneto  telephone. 
Fur  tbungh  It  in  tnie  that  in  the  liiittery  tranauiitter  the 
ucttun  uf  the  diaphragm  merely  varies  the  nwiKtiMioo  of  tho 
circuit,  and  ooiisoijnenlly  the  ttrfiigth  uf  current  tarred- 
fKifttliut/ly  &■(/  >ji  i/iivrw  ratio,  yet  it  is  none  the  tesa  tmo 
that  the  u»«  of  the  induction  coil  de^'elops  ciirrenUt  in  the 
aeconrlary  i-ircuit  and  lino  which  are  alternating,  liocause 
cnufietl  by  tlie  imcc«»uve  rise  and  fidl  of  current  in  tho 
|>rimary  circuit.  Conse<|uent!y  these  currents  uru  subject 
for  lung  circuita  of  high  capacity  to  the  same  drawba^ka  as 
those  of  the  nuj^neto  tel^^honc.  We  have  then  at  |«esent 
only  one  other  ultoniative  method,  namely,  the  plan  of 
including  the  Imtiery  and  txatismitter  in  the  main  line,  and 
nlluwiiig  the  immmittcr  to  vitr>'  a  jiermaneiit.  current 
fliffl-ing  in  the  main  line,  thua  fispensing  altogether  with 
the  coil.  Hilt  this  also  is  tmpi-acticnble,  because  the  very 
anialt  pmj)ortio)i  of  viiriatittii  in  the  lotnl  resistance  of  such 
u  circuit,  caiitiut  develop  flucuiationa  of  suihcieut  strength 
to  (utixfactorily  inllueiice  a  receiving  inatnuueut.  1  am 
therefore  eori\iiical  that  electric  teloiAony— that  ia  tho 
truiiitRnssion  and  reproduction  of  the  human  voice — will 
nut,  ni  leiut  in  the  near  hitiire,  l*e  poutible  over  long 
(Hbles.  ElectHMtutic  induction  and  the  rotai-dation  and 
pi-olongntion  resulting  therefrom  ta  the  reason.  When  I 
say  hug  cables,  I  mean  for  example  tho«e  over  100  miles 
long;  and  it  would  he  difficult  and  not  commercially  buc- 
cowfully  over  much  shorter  distances.  My  conviction  is 
that  those  who  advertJwi  the  opemlion  of  telephuncii  over 
Atlantic  aiblcB.  either  *lo  not  know  what  they  are  talking 
about ;  or  knowing,  wilfidly  make  misstatem'jnts  toe  ^res- 
pective personal  gaW 
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CONTINUOUS    CUKEEXT,    TRANSFORMERS. 


k 


Tho  problMU  u(  uuttslatia^  high  teiuiiun  cuiilinuoiis 
«aiT0OtJi  into  those  of  low  ttiiiitioti  i«  jnsf:  in»w  attjiitrtiii;^ 
C4>iisitlembl«  ulteiitiuii  in  (■isnitiuiy  4titl  Aii»tria,  uiitl  thu 
two  Itntliiiii  I'lectnciil  |ia]iPiii  in  thrwo  coiinlriwi,  vit,  the 
EUkifUrhnurhr  ZeUi^im//  and  tho  Xnt^hiipjHr  KUKir'iUxkfiik 
lutve  ill  ihuir  cuiTOitt  tiuialmii)  u-tiulut  on  Uiis  Kubjixt. 
Both  lUi-w)  uaticlos  arc  BX;im;i]eui  of  hnw  not  to  do  it,  uad 
iUtititi'utv  in  A  HtnkJii;^  inniuior  tlu<  ulii  ]iiiiv<>rlt  thul  a  irtllo 
kiiowltid^o  i^  a  <tu.ii^i;n]u»  tbiu^,  t':^]icci.illy  if  »ucli  knoiv- 
Iwlge  leads  1o  theori:'inj(  on  a  very  sranly  expcnTiiental 
lianiiL  Tlio  artifiles  in  rhniimclvdB  art'  tJierefnro  nf  v(!ry 
litlle  priKticitl  vaIik-.  mul  would  himlly  mtnt  the  uttciilitiii 
ol  electrical  enj;iiieui"s,  Imt  .is  ihi;  erroi-ii  p-avely  esjmuijfled 
lij-  iiur  i-oiiivD)|i(imrii>s;il  ^inc  length,  a*;  if  they  were  sound 
scientific  tnitlM,  ini;^ht  load  nmno  ol  our  rcinkrs  into  cosily 
Btiil  luolcss  uxiwrinicnlH,  wc  |im[VKic  to  give  in  the  following 
u  brief  iiWtnict  of  thmo  |wi|iei»,  uiid  tu  [loiiil  out  M-horc  the 
fnllflcy  lies. 


Fio.  I. 

Tha  M"rit«r  in  the  Elriir^fhuiMh^  XHl-vhrifl,  which,  l>y 
tlie  way,  in  the  ofticiiil  orgiiri  of  tlic  Uurliii  Society  of 
£]ectrici»tiii,  ex{Miniii.lK  the  jiniuiiile  uf  eontiniionH  ciin'eitt 
liitiiHfoniutioii  :iN  if  itu-i'ro  ii  ii^k'  d iiii-i'ivci'v.  The  f^ystctu 
lie  i)ni|Ki!sc.->  is  1«  winil  11  (!r,imiiic  Hnjj  with  two  riiriiiu, 
each  having  its  own  (-oniniiil:iKir  :io<l  |Ktit'  of  liriislius, 
whirh  lire  to  Iw  sel  nl  Hfilit  miultf*  to  paih  other,  ko  that 
when  rtvolviiiy  the  riiift  mid  k<v|iiii^  llicliruflliai  tiUtiomtiy. 
«>r  ruvolviii^  ihe  litiiHltrji,  thu  Mi;niii(l.iiy  I'oiU  bhijiiM  ciii 
thi-uiiifh  the  tielil  (tiixliiri'il  liy  llie  iiriiiuuy  \m\W  Tliu 
idva  tliut  tbu  licld  tvould  nvccssitrily  \tv  very  woiih  iiiiii  ihu 
M-df'iniinction  in  tlic  cominiltfltinj^  eoiU  of  the  primnry 
wiiuling  enonnoiit,  does  not  s««iii  to  havo  occiirTe<l  to  this 


writer ;  and  the  fact  tliiit  h«  could  in  avber  e«rnest  jtrojioso 
ao  absurd  an  iinunjjoiuoitt  is  iiiteriiiil  evidence  thai.  \w  \rj,s 
never  lu-actitiiUy  triwl  it.  Hitd  liu  done  no  ht>  wotdd  have 
fuutid  hia  iiriuiary  romniuUNir  within  a  short  time  tnvris 
formed  inUm  iiiiiss  of  fused  lut^ital. 

'ITie  nystcm  of  Messm.  Jehl  jml  }\x\\t\\  elalionitcd  at 
length  in  the  joiinml  of  the  Vienna  Siiciety  of  ElectikiuiiM, 
is  not  much  bettor,  Ihougli  tho  dcUiU'are  tt^rUtnly  in- 
geiiioui.  The  uHthor  sun*  with  rhe  coiwidumtioii 
o(  a  coin]KHUid  wound  tJnimme  riiij,*  (Fig.  1),  but 
recogniaiiig  thiit  the  How  of  iinwt,  rciii-cscntd  l»y  the 
dnt4<xl  linv«,  niiiEi  ncce»anrily  be  weak,  owinj;  to  tho  great 
rewstatK-e  of  the  air  B^wwe,  lie  iini«inva«  ii)>iiii  this  design  l>v 
ineerting  a  second  nng  or  eylindor  us  ahowii  in  Y\^.  2. 
To  still  fm-tber  iwliico  the  in*;;tictie  rcwsUiiee  of  the  air 
gap,  the  secondury  windinj'  ounsistJi  of  ii-i^n  bars,  and  gi-eat 
stress  ii  laid  on  the  fnct  tliat  ...win;;  to  rin^  and  cjlinder 
Wint'  sLitionary  no  cletinim-e  is  required — ;i  great.  im]>i-ove^ 
nicnt  over  tho  tranfiformer  with  a  revoi^in^  unnalure.  The 
jirinmry  windinj;  is  of  the  Onuiiuio  tyfw,  and  (iliiceil  on  the 
ritig,   wbilit  til!  aecoudiu'y  wiudint;  is  of  the  dtuin  ty[iB 


and  jitueod  ovt«r  tho  intornnl  cylinder.      To  revolve  the 

tiek!  ii.  Ro-ailled  distnbutiiii;  cnnimutAlor  (T^f.  S)  is 
eniijloyeil.  It  conxiHtii  of  u  cylinder  of  IiiHiibiting 
mutL'iial  into  which  ai^'  fitted  metul  strigMi  of  vnrytiij;  leiigfth. 
In  our  illustnitiuii  tho  flur&ica  of  the  cooibiiUator  is  oup- 


Fin.  3. 

Dosod  to  be  oiNiiwd  out  to  show  all  the  «ttrii«.  The  wide 
nnishes  bring  the  main  (nirrcnt,  and  each  of  tho  narrow 
brushes  is  iu  roimortion  with  one  loop  of  the  (irarame 
winding.  When  the  commutator  is  rovotveit  by  art  el««tro> 
motor  the  current  is  auccossively  fthifted  from  one  hnish  to 
its  neighlxiur,  and  the  liuld  cioatod  in  tlio  Gntinme  riii};  is 


^B 


Fio.  4. 


atcordingly  revolved.  Tho  sccondarj*  winding  in  Bimilarly 
connccti^  with  iirioihersct  of  bnifJiej*  placed  at  right  ujiglcs 
to  the  ]tn*inar\'  sot,  but  on  tho  same  potnmiitator,  an 
onungenient  oWiwisly  poiwible  Iwniuso  the  metal  stripe 
arc  iii»\dat«d  (rum  each  oClier.  In  luiothcr  unuiigenicut> 
shown  in  Fig.  1,  two  eomQiitt;itui>i  aio  euijiloyed,  cinrh  cun- 


Via.  6. 

iiit<ting  of  n  immltcr  of  metal  rings  ineulated  from  ench  other, 
Init  sovemlly  nuinenlwl  with  the  sp;j;inont«  of  an  ordiiuiiv 
commuijitor  on  which  iho  main  bnuhoij  re^t.  The  motor 
revolving  the  comnintatoc  is  shown  aX  M,  and  in  ouppostM) 
to  ho  workal  from  the  priiniuy  ciivuit  it  U,  and  A  b  is  the 
secondat^    circuit    feedicg  the  liU]i|js.     How  this  small 
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lo  lie  [i»iiitnict«t]  far  working  under  a  preHMire  of 

ly    3,000    Tolt>i    thp    iiiv*>iitoi'»    itfi    lint    4tiitc. 

j^wt^  howovor,  un  jiUomiitivo  iU'sij;ii   (Fi;;.  .'>)  in 

•   frirauitloii  of  the  tuouir  is    ()erf(irin««I    ny    the 

.clit  iiiai^irl  H  r<!V(>lviiij4  by  tht;  iittrii'ti»ii  of  I  he 

[  i»ol<M  N  S  ill  tlic  (.Inimmc  ring,  'Thv  voniimilalor 

Xa'w-  (tL«chciixnl  tn  thoKpiiKlloof  thcfipM  niit({iirt. 

»•  (Ifsi^iis  the  [wlir  line  of  llip  seconibir}'  wimliny 

t  nn){le*  to  thai  <jf  the  [irinwiry  wimliiii;,  himI,  con- 

^   iJtc  commiiUlion  in   the  rnik  »(   inc  |>i-)niarv 

tn)n»  pliu'fi  ill  the  (ilniii^i>»t  jkiiI  of  the  |>nmii.ry 

i«  ritjollisiu  tn  miy  tiut  iiikIit  th(.«u  (TircrnnsUiufn 

it  Iw   [■xi'ossivc  Njuirkinx  at  tho  liniflhn-s  uiid  tho 

or  W(»M   |in>Uittly   be  luintt  ii|t  in  a  very  «h<>rt 

iffinill  Ut  Hvo  why  Hhxk  Ootitiiiniitul  i-lrutriuiuiut 
ve  devotwl  mi  much  iii^oiiuity  nit  a  svilt-ni  whicli 
y  v«ry  r4>Ri|)Iirat«it  Iml  tiuliciilly  di-lncl ivn.  The 
y  nimjilc  ilcvico  ori^iiiattv  iiivciitrtl  by  OnimtDo, 
Ux\  by  McKHTH.  Varia  anil  Smtt,  nf  Nnmnch,  iti  ho 
pWil  ftir  trannfonwntiiMi  of  continiioiu  eiin-eiiU 
lOdd  dxifit«  firi*  ijoiiij^  furtlior  n-lield.  There  iti  iiu 
Itlnck  thu  iniy,  uiid  thin'o  iirc  lui  iinfoi-secn 
to  (me.  'Vhu  nifii-liiiiD  if  dimply  un  onliniiry 
tHih  Wo  wiii(Uiijip<  oil  tho  iimwtnic.  ami  tlic  fact 
ntltntion  tikcH  plncit  in  both  irimliii^  on  tlm  »am« 
aiifl  in  a  jmrt  of  tlit"  fioM  «h<>re  ihirre  nrv 
no  bnCi,  urliiUl  tho  )^>tf  iiidiii'titm  of  ot>u  ciiitiit 
Uiut  of  the  other,  nmki^  tho  nwi'hiita  iilMftlutcly 


•RACnt'AL   HJltTIIIOAL   I  NITS. 
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the  imuciples  involve!  in  ihe  cotistmc- 

ii  necessary  for  the  stixlent  to  obuin 

in^  thfl  ittiiu  by   i«fi!ivtico  Id  ttliich 

ncy  uml  oiit]mt  of  auch  machities  are  t;oiu]>utcil. 

i-«  ttiK^tk  of  a  current  of  eloetricily  :»■■«  if  there 

rliuu  fluff  of  souidluiig  throiii;h  tlio  i:unduc()iiu 

the  r«i»l  luture  of  th«  ayency  by  which  electrical 

I  are  prixluced  has  yet  to  be  di-scovered.     Tha'**' 

I  un-  (■<in-elatei)  in  4  [lerfeclly  dHinito  w-ty,  iind 

i.f  cloitrical  scJtnco  is  to  fcmimliite  with  com- 

uf  kiii>n-]e«l}:e  tittt  urf-jvULiou.     f{<it,  of  the  ii.ilurc 

city,   of   tbtf   caiuv   prudui-Jng    tlii!»«   ixirrelutMl 

e    are  |irufoiiitdIy    ii^nomtit.     \\'e   do   not   kiiuw 

hiity  uclually   tinuH   in  the   coiidiu-U>r  throii^b 

urruni   \n  nid  to  be  |i:iw»in>;,   lh<tu<th  thv  iinuIo>^v 

Ihe  tlou*  of  water  in  {■■[His  and   (if  uWtricity   in 

11  in  niany  reiipe(;t)t  u  cictv   una.     What   iv«  do 

ut  ihi)  olTecLN  vilh  which  the  vli-rtriail  vii^itiuer 

I  fur  tht-'ir  ruilse  a  common  agency.     Whun   ihtwi* 

1  iiuuiife6t«tl,  we  conventioitully  aacrilw  their  ap- 

to  tlrrJfvUff  or  to  tui  Hrrlrk  mrrfnl,  these  ex- 

^Mfiiig  littld  uioro  than  a  cuiifesKiiin  of  i^nontnrc 

tn   FL'i^.trdiii^  tbc'ir  I'ctd  cause.     Amilu^y  jnstilio^ 

ti  in  truiciiif;  etuctricitl  i>hctH)Uicn;i  "■>  ij   piiKhicvil 

lit  in  ihi'  luniJili'titt's.      Fur   i)niclic-al    [ini'jiu^us  wo 

lue   lh;il   (.■le<'tri<ity  is  a  lluid  uL'Hully  I1>^wiii^  m  u 

ike    Wuti:r    in    |>i|>t*.s,    but    bit'    jmirtifal    piii-jMiics 

IV   i<luu  iit  helpful  to  the  »tiidi>iit,   ihu  hingtiu^  of 

Kienro   i<i  iNiHod  on  jl  ;  but  .iltor  all  it  in  but  a 

ox|ira«ioii.     Theru   uiay  Iw  iiu  current  at  all  in 

iiclor,  but  no  harm  is  dune  if,  while  aiwuming  the 

of  a  current,  and  treating  wir  fa^ta  accordingly. 

nhor  thul  Mivh  treatment  in  adopted  purely  »■■<  a 

coiiventQiica     RbiriTij;   ihiK  in  mind,  vrv  jiiucuuil 

the  v»rio>it«  elcrtrieil  units  emjiloywl  by  j>rax:tical 

M/i/jf. — With  80DH5  of  tlii^  efTeclx  produced  by 
urrentx  tho  retuler  iti  doiibtk-nx  fniuiliar.  If  a 
HI  t.'  biiiii^lit  i:«ir  a  .-1  ■ndtutijr  in  which  »  current 
inm  will  in-  inn.'inHUni  If  ii  HiwjjeiHied  Tiingncl 
I  inlii  thi.'  vii'iiiitv  <>f  the  conductor  it  will  be 
If  th«  current  i^  sent  thi'ough  a  plutinnm  wire 
'  Bay  bo  nu«ed  lo  a  bi^b  beuiiienkUite.  Lastly,  if 
iBlur  ia  a  liiiukl  it  suffent  clieniiad  «lM:om|Hiutiun 
corront  flows.    The  quantiiyof  eWtricitytlowiui; 


can  be  detortuined  oidy  from  the  magnitude  of  the  eATocts 
jirodueod.  Wi>  c;iiuiiot  se*  eb^ttnVily.  "or  «iii  wrt  memaire 
it  ilii-octly,  but  wo  call  unc.  (ho  oft'nclM  and  iiicanirc  the 
pull  of  a  iuaj|iiet,  the  force  dellerting  ii  neffllle.  the  hiul.  gon- 
er-itiKl  ill  a  wire,  or  the  Amount  of  chemical  docom|H»fiitioti. 
Electrical  ■'{tuiititv  might  be  cxiircssod  in  ttrms  of  either  of 
these  effects,  biii  lu  electing  a  nU-tiidaixl  methoil  by  which 
niensurcmciit  c»n  ho  ninile,  it  in  neve-wniy  alxk^e  .ill  thingo 
that  the  a]>|iinutm  emploj-ed  shall  bo"  ca|«iblc  of  eiwy 
re|iroiliiction.  For  tluH  rcnwn  it  i»  ponvmiiont  to  dutine 
tilt!  uiiir  ipmiitity  of  <!lecthrity  in  l«frniK  of  the  amount  of 
chotuicil  dceoTniKisit ion  prnduco'l.  If  «  current  ik  jinaMiiKl 
Iwtwmm  two  [iilver  |ilat4<A  iramcrHed  in  it  S''  |tcr  c«iit- 
dilution  of  iitlver  nilr.ili',  uno  plate  gain;*  in  weight  froni  the 
depiiflition  of  silver  an  :iniiiunl  pr4>|«>ii ionul  to  thfl  qmuitity 
of  rlc.rtririty  iiiissing.  ITiis  giijn  ift  i[idi;pi;ii(luiit  of  tiu'  i«i«- 
or  «hape  of  the  containing  v<uw«l,  ami  iuno  iiide)iciiduuL  of 
the  jsiw  or  wuight  "f  tho  nilvor  pbitcK.  Manifu^tly  a 
Btuiidard  'of  tllin  Kind  can  bu  rv|>r«r<lucuil  at  luiy  time,  sud 
the  jiractical  unit  of  olectriod  <^|iutntity  has  Ixien  defined  an 
tho  t'l'uhmb,  which,  in  piw*iiig  hetivpeit  two  pkt«>i  in  a  SS 
I>or  cent.  Eutlntion  nf  silver  nitiiitH),  will  de|>Mit  on  one  of 
them  -Olii.'i.l  grain  of  silver. 

'i.  I'lin^iit. — The  t*.'r«i  nm-fnl  intnHbieeH  into  eliu'trical 
ruea.3iir«uicnt  the  idc«  of  firof  A  coulomb  iV  it  t|imntily,  i» 
therefore  indciiriidcnt  of  time,  and  may  take  >■  yiiar,  a 
wc-ok,  or  II  day,  lt>  |iaiv;  ihrnugh  ibe  ciiiidiictnr.  l!e!)ideA  the 
unit  of  i|uaiitity,  wc  require  a  unit  mte  of  elctrir  How,  or, 
iaoi*o  briefly,  a  unit  cunxnit.  ('iirmit  sini|>Iy  m«ann  the 
nito  «l  which  electrieity  |»rogre«ies  along  a  conductor.  The 
iinit  of  current  in  the  Amp^rt,  which  w  delinmi  iia  one 
coidomb  ]»er  sei;oi»!.  Wc  A|>eak  more  frequently  of  anigiere* 
thiui  of  couloinhit,  liecAiiw  generally  we  reriuirc  to  know  tbe 
rate  at  which  olectrii-ity  i*  flowing  at  the  moment  of 
obiseryation,  and  not  tho  total  ipiaiUity  which  has  passed, 
«iy.  iiftei-  an  hour  or  a  day.  It  will  bt:  undci*at«)oil  that  by 
current  in  lunpenw  i*  exprfltwwl  ilio  number  of  coulnnil^ 
pa^tinj;  per  -icKond  ;  thup,  if  wo  say  the  current  is  20 
ani|>ere.*.  we  menu  that  in  each  second  20  coiilomlH  ibim 
ihiwigh  the  inBtninient  by  which  thi*  inoasiirement  is  Iwing 
in.-ul(!.  There  cxifita  Iwtwccn  cotilombs  and  ampores  a  rxsla- 
tion  similar  to  that  existing  lietween  "gallons"  mid  "galluiwt 
[ler  aeconil."  The  foimier  i«a  (|U*ntiiy  ;  the  latter  is  Hot  a 
ipmntity.  but  simply  a  nvte  of  fl^w.  'Though  in  uleetricul 
me;isurcinenti4  •(iiantily  i-i  exivcs-iod  in  couloinbn,  rate  of 
How  iti  not  exprceaoil  in  couIomI«  per  secDnd.  The  term 
aniiiere  i»  employed  instead,  proluibly  liecooie  mta  of  flow 
can  then  be  cxpre^^il  by  one  wiml  instead  of  three,  which 
iiivea  the  eleL'trioiiin's  time. 

The  rfiri'./W"  •;/  /-wmil  hiw  been  arbitrarily  fixed  with 
rcfei-eiH-o  to  the  phenomima  prodncod.  It  is  said  t«  ^ove  in 
onu  dii-ectiou  or  the  other  atrcordingly  as  a  needle  magne- 
tised in  a  definite  direetioti  deflci't*  lo  the  right  or  left  when 
occnpying  u  piirficnlar  [Hiflition  relatively  to  the  conductor; 
or  accoixliiig  lo  the  direction  of  the  niiignetifim  pnxbiced  in 
a  piece  of  iron  occupying  n  ceilain  )Hwitioii  in  ita  rieinity  ; 
or  accordingly  as  the  silver  is  tluiHwiled  on  one  or  other  of 
the  tw'i  pLites  iiuinen«eil  in  a  silver  Ixitb.  If  the  ciirtvnl 
flows  through  n  coinbictor  ainuigcd  to  produce  all  these 
u*fuct*f  fiinndlmieotuily,  it  wnll  liO  found,  on  rcx-eraing  the 
coiitiectiorw  at  the  U'lttery  or  otlior  soiiivc  of  ciiiTciit.  tliat 
all  the  efll'clB  arc  ivvei-sed.  The  magnvtiiUNl  needle  is 
ilirdccksl  to  the  op|«?Bito  side,  the  dirwtion  of  the  nuig- 
nctisin  is  revenwd  iti  the  iron,  and  in  the  silvci"  Uith  the 
doiMiflition  is  on  the  otlicr  pintc,  Thpse  facta  justify  iis  in 
uitsuniiiig  not  oidy  thiit  cleetrioai  phenomena  arc  caused  In" 
current's  iti  cunci  rictwra,  bin.  that  these  ciirreiilif  may  Iw  luade 
to  flow  in  either  dii-oction.  Accoixlingly,  with  refet-ence 
to  silver  ^Icpowlion,  we  awumc  tlie  direction  nf  the  current 
tube  tliiit  of  the  nilvcr  in  the  >ath.  Tliat  is,  the  clcctrieity 
flows  towards  the  plate  on  which  the  metal  is  deposited. 

{To  If  muthmfd. ) 


ELKC'TRIC    LIOHTINO    BY  THK  TOWKR  SVSTFM. 

The  lue  of  high  niaaln  or  towers  for  ulectric  lightuig 
puqKute^  liiu<  not  gaiiiml  much  favour  with  clecti-ical 
cngiuccni  in  England.     Oiirtowiw,  in  (act, aw  vwA  V«.i.\Vv. Wi 
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aa  to  permit  itf  wiich  a  ftystem  Iwiiigyeimrully  iiilf>irtetl,  yet, 
^rliBpa,  it  might  lie  fiiiiinl  mlvanUi^vuiiii  in  iiimiiy  uwet. 
D«r  iiurMt  npprottch  tu  AnieHt-Jtii  jmicticf  is,  perliiiiie,  in 
li;:btiii};  (tnckii  iiixl  rtilvray  yiinls.  We  givd  hehw  » 
il(:8tnj>tj»ii  of  the  ti»nei>  ii»  iisijd  in  Dwtroil,  fmni  our 
Atnoncftii  coiit«inporury  TA-^  Engin^nniji  <""!  linililiwj 
itf  ami ; — 

This  fjUMtion  in\'oIvea  the  following  points  : — 

/'iiV. — A  form  of  ctMi^ttnicLkut  <if  tx>wt!i-s  ihM-  will  re<|iiiiy 
liiiliiumin  hon/.niiUtI  h[vi('C  rm*  !)»«•>,  ))<■  iimri'c«<;il>li.>  tn  Ix.yf 
ctimbiri^,  uihI  M'vr  icuat  ubalnu-tioii  tn  view  iiloiif;  liip  &lrccl. 

Stftm^. — Stroiif;lL  U>  ivsmt  high  witido. 

Thirtl. — K«*(iy  ineurM  of  a^cMKlini.'  to  the  lightn.  no  that 
an  aCt«iMluiit  mny  fare  for  lli^  Inni[i9  without  niniikiii);  tht> 
circuit. 

ftm-ZA.— Perfect  aocewnWIity  of  all  |«rU  for  frmintjnt 
iniiipcctioii  and  imiiitinc. 

J''ijik  —The  jiniiier  Ii^i^lit  fur  towtTS  in  urdor  to  yieltl  th<j 
Iwtt  pmcticidilo  rc^ulU— ty.,  to  cnahlu  the  ligtt  to  i-tMf;h 
ttc  onoctivc  limit  without  iinduly  rotibin^  itA  iiumcdiiitt.- 
win'oiindingit. 

The  system  of  electric  lighting  fnnu  lawors  is  trf  vttj- 
recent  dalu.  Tliuir  lonstaniction  tus  lio«a  siiliject  to 
grwJunl  chiinge  uml  devoWfmeiit. 

At  iho  vttlMit  11  aijiiiirL'  iiyimniJul  tower  wub  mont  umkI, 
tiLiile  with  iiiclinud  ]K>stH:it  iht;  coriiBm,  united  liy  Itorizontal 
Kliiiifi  iind  hnu-'dl  both  in  the  pluiio  of  the  siileH  timl  bori- 
itontiilly.  The^e  lionEuntal  bnit-ws  i>rovuiilud  the  ready 
Aii'Hri^ument  ;unl  u^wratioii  u(  an  interior  eleviitor,  wi  re*i>rt 
waft  mul  to  a  ti'utii^ilur  tower  itiniibrly  l>rac<xl  on  it« 
eittei-itir  fat€«,  l)iil  iiimiiriii};  nu  interior  bnwing.  This  loft 
irac  s|itti'(i  for  mi  elovutor,  but,  in  order  to  iiuure  strenjfth. 
tbo  lowo!'  was  lu{)orDd  (mm  tlio  toji  to  the  ttwc,  ro  thnl 
witb  an  altitude  of,  Niy.  I-M>ft.,  the  Hpriuul  at  the  Uuic  vrus 
nlniit  2^fL 

This  funuod  no  great  objection  where  the  towor  could 
be  located  in  a  park  or  uiiut-tupiv^I  iniblic  square,  Init  to 
light  a  city  or  town  tliCHo  lowers  b»!  to  iye  localol  iil 
Blrout  cfimvrB.  It  was  found  noce«san-,  thei'cfoi-e,  Ui  have 
tlie  tower  B|«.in  the  iitreet  or  u  nidcwalk,  bo  that  one 
comer  of  Iho  lowei-  might  rest  near  the  ctn-ner  of  the 
street,  ami  the  tivu  other  corners  of  the  tower  retit  suljucent 
to  the  Iniildinj^  This  m«  unsightly  :k»d  iiitonveuient, 
as  froi^neiitly  m  eities  the  sjiace  lietweon  the  .tidowulk 
mitl  the  building  is  uccu|ned  by  vaults  or  ojHiningtt,  and 
tower  fouiMbitiuiifl  j>luced  there  would  often  lie  %-or>-  miK-h 
in  the  way,  necewifating  the  Bhiftinj;  of  »  (ower  location 
from  B  ptiiiit  where  it  ought  to  be  to  ttonie  other  lueaUty 
wb«re  it  is  i>0H)!ible  to  erect  it. 

Ayaiii,  with  a  pynmiihil  t<twcr  not  giiywl,  the  wiiul- 
iirejwure  taiiBed  groat  strains,  and  retjun-ivl  heavy  mom- 
Imiiv,  and  nucofuiitutad  freiiiienl  adjiutiiient^  and  iYt[>airs. 
Aasumin},'  the  aumu  wind  |»rcsaun;  jtcr  foot  of  height  oti 
the  pyiimiidul  lower  us  is  ittniiissable  for'  the  iJiisnutk 
one,  and  that  the  (ui-nier  is  not  guyed,  ai«l  that  the  Utter 
is  perfectly  guyed,  then  foi'  e^iuil  uiiuenHions  the  un£ttye<l 
tower  woulillte  litniiritd  at  leufll  four  time«  as  mueU  as  the 
other  for  the  lame  wiiid-prewiure. 

The  development  and  imuru^emcnt  of  p^Tiiniidal  »nd 
other  fomw  of  towei'  gradually  ltd  t«  tbat  here  illiistnuwl. 

It  is  eeBemiiJly  a  triangular  i)ri«m,  6ft.  on  a  side,  built 
Id  17  vcrtiad  sections,  each  8jft,  long,  supported  on  a 
Ringle  boM  column  and  guyed  at  two  iKiiiiln.  The  centre 
lettgtlw  of  all  ductionn  are  etjual,  and  iiiumbf  ru,  to  a  con- 
sidorublB  degree,  iatercluiigcable. 

The  foiui&tioii  is  genciiilly  Incateil  jiut  inside  the  angle 
of  the  curb  at  the  street  corner,  and  comiiirt*  of  a  double 
platform  of  two  inch  oitk  plank,  laid  ctxDsswiae,  i^rryiii^-  « 
pie*-,  three  fed  .-Kiiiure.  of  Iianl  bnnied  brick  net  in  a  nutrtar 
of  hydraulic  cement  and  c(Nii>iu  j^and  ;  the  pier  is  cap{>ed 
by  I  Btoiie,  3(t.  by  3fu  by  Gin.,  that  receivea  the  buee  cast- 
ing, the  Utter  secured  by  six  l^th  luu-lior  bolt*  through  the 
mMOiirv,  ami  b«uing  mi  an  iron  ring  buiieath  the  j)]atfomi. 
A  Wbular  eobunn,  lift,  high,  uerews  into  the  biwe  casting 
and  receive*  dtnits  at  the  l<»[>,  i-onnecting  it  with  the  [iris- 
niutic  tower.  A  light  elevator  platform  nin«  in  the  interior 
of  the  tower,  and  is  carn'e^I  by  a  Kinglo  endless  i-able  ]u»iing 
over  a  fixed  upi-er  shaive  and  a  ]i>wer  .sheave  ultacbcd  to 
m  adjiustoneut  lever,  pivoted  at  the  short  end  and  counter 


WBi^bte*!  on  the  free  long  ertd  ;  tie  outer  [airt  of  the  cabt 
CUTK.^  a  couiiti'iiHjiiM!  lu'urly  balancing  loiubvl  elovatorJ 
Two  stAtioiiary  guiilu-uibkui  uiep  throngh  the  car  and  aifT 
eiigBgc<l  by  a  rlutch  which  holds  the  elevator  st^itionaijrJ 
;iiul  only  jiermitA  accent  or  deitcejtt  when  releaaed  bv 
pressure  of  the  oceuismt**  foot. 

The  towers  have  suitable  lower  and  up^ier  jitatforms  wii 
niiliiigK,  and  KVA»t  an<l  annx  for  the  lani[et.  All  the  co 
presfiitiii  member>t  aiv  of  bc?a  higt-weldod  tubing,  MTOWfl 
iiit«i  connection  t'hicks  of  bi'^l:  ipiality  malleable  ii'oii,  thu 
\iA\c  rilvi  to  which  uie  iKilttid  the  fmkeil  ctiiIa  M-rrwi^l  t4 
each  end  of  all  the  wrought-iron  diagonal  ro«t>v 

There  are  two  eeta  of  four  guye  each  :  one  leading  fr 
a  |>oinl  17-ft.  lielow  tlie  npjwr  platform  and  the  othi-r  fm 
a  |K>int  34-ft.  lower  down  on  the  tower.     Tlieguys  :\t«  eacS 
I'flin.  gahiinized  wire  cubic,  coiiiiect«l  by  a  tumbiicklc 
an  cyo  Wit  in  an  oak  i>i«t  l-tin.  Aijuare  by  1.1ft,  long  that 
«ei  vinindly  Ofl.  in  the  ground  at  about   ITOft.  from 
of  tower  and  receives  two  guy  ro|>eB  in  the  same  vet 
plane.     The  iron-work  iK  iiainted  one  coat  of  aajthalutii 
and  the  pu«t«  two  eoala  of  lead. 

The  towei-B  are  erected  by  fii-et  witting  together  the- 
Mxtioii,  then  hoiMiiig  up  and  biiilcling  on  the  next  Wne 
it,  and  »o  on  until  com])tet«d.     The   weight  uf  a  comptel 
t-ower,  elevator,  Jtc,  including  guy  ropes,  is  about  T.2CKH1k 

The  entire  wind  siirfuce,  iniluding  laniiM,  hootln,  at 
mechaninn,  i§  cakitbited  at  83  sijiure  fret,  but  ihixKhouli 
protxibly  he  increaaeil  'lO  (Mjr  cent,  for  oblique  and  tndirec 
expOBiue. 

This  form  of  tower  )ih»  tfeen  Hubjucted  to  terrific  st 
At  Kvansville,  Ind.,  twelve  of  them  wore  subjected  to 
cyclones,  one  of  %>'liich  tieati-oyed  large  numbers  of  bou 
Ijuniit,   ami    Khojw.  and,  in    fact,  deniolitihed  M>me   uf 
heavy  buHinesa  bloclu  in  the  vicinity  ul  the  towers, 
toweitt  were  not  iiijtued  in  the  aligbteat  degi'ec.     Tlie  otl 
stoniLM  were  likewise  very  desiniclivc  of  other  nu 
i»m|>eiiy.     They  have   withsiooti    verj'  severe  atoruH 
beli-iiit,  Mich.,  weiii  122  of  th«ni  have  been  in  6er\ 

four  ycare.     None  uf  them  have  ever  siottatnod  the  sli 

injur)',  nor   have  Ihoy   roqiiia-d  any   rupninf ;    not  even 
bolt  or  nut  ha;^  re'juii'od  tightening  or  adjusting  since  li 
tuwera  were  crci-tetl. 

In  the  matter  of  the  pro|»ur  height,  vxbaustivti  ex\ 
mcnta  show  150  feet  to  be  most  siitisfactory.     IncreaMii 
thin  beigbt  im]iuirs  the  ilhtmiuation  near  the  foot,  aiid  : 
not    (jertoptibly   increase   the    boud    light«d     area, 
rliminifihing  thi»  height  diminishes  the  illumiuated 
and  aflbrda  unnet'cwury  brillinuoy  itt  the  liuse.     By 
of  verj-  lofty  buildingn  in  the  immediate  surroundings, 
height  of  17Mt.  might  W  in  some  inRtances  desirable. 

The;  towers  »hiiuld,  so  far  as  pntcticulile,  be  an'anged  ii 
n.  triangular   sy.stem.      The    distance    apart    in    Imriii 
sections  may   Uy   1,300  to   l.-'iOUft^;  in  the  Itest  reddenc 
sections,  Kiicli,  fur  iiifit^nce,  iiH  may  be  found  in  Detroit  i 
a  ili.Htance  of  half  to   three  quiu'ters  of  a  uiib-   from   il 
hu«ne«)t  cotiln.*,   the  towei-s  may  1»  ^.OOOft-  apart,  and  it 
the  leas  densely  populated  sections  and   suburljH,  they  mal 
bo    2,.'5O0    to    a,000ft.    ajtart.     Thus   at   Detroit,    Mi?h!j 
31    n\ila8  of  territory,    having  almut  4,000  street    int 
sections,    is    thoroughly    and  brilliautly   lighted  by    V. 
towem,  and  there  arc  no  gns  or  naptha  lights  within 
coqtoration  limits. 

In  a  goaeral  w»y,  towns  of  three  to  six  thousand  inhftl: 
lants.  occnpving,   say,  a  S((uarc  mile  of  spuoe,  may 
thoroughly  lighted  in  every  oiiarter  by  seven  toweri, 
at  the  centre  and  six  at  tnc  angles  of  a  hexagon, 
towcni  being  U,0(>Oft.  a|iart. 

.So,  nlKO,  «[i  exoollont  illumin:itinn  may  Iw  had  by  lii 
towers,  there  beiJig  one  at  the  centre  and  four  at  t\w  angle 
of  a  Mjiurie.  the  towers  Itoing  3,000ft.  from  the  iniildl 
tower,  and  wheiv  greater  economy  is  desirable  there  migk 
be  four  towei-«,  one  at  the  r-entre  and  one  at  oikH  of 
anglcj*  of  a  triangle,  and  aWub  S,000ft.  from  the  centre  tower] 

In  all  eaxes  it   is  recommemleil   that  the  t»wen>  sboul< 
have   l>ut  four   lights   of   2,000  candto-taiwer  each.     Thi 
central  tower  mis;ht  have  six  lights  of  2,000  candlc-jtowei 
More    lighl>   will    not  materially  imppc»ve  the  eflWl  al 
diKtJince  fi-um  the  lower,  while  a  less  numltcr  of  light'  wiI 
HCTin-ely  afTonI  illumination  suttictent  in  the  ncinity  of 
to  wee 
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Alt  «i»cM  are  lighted  hy  th«  tow«r  system— front  yards, 
hock  >'Uiliv  &l)ey»,  and  M.rMtit ;  »ad  in  streol-li'i-htiii^  ^loiio 
Unr  lights  oti  »  lowtir  will  do  Lb«  nHniou  which  would 
uire  16  lo  L'O  lijihu,  oii  poles,  while  the  twIe-lightJt  n-jll 

iiialc  uiily  [hi-  streels  uikI  iioL  tlie  viinls  and  oUeys. 
A  niimlirr  of  Uiwei'^  t«n'i!   tu  pn)ducv  nii  atmosphere  of 
Itglit   »A   l>]«iiili>d  in  every  direction  as  to  neutnilizfl  the 
hkiulowp.  IM1  tliul.  doiiiw  xhiuluwA  exift  in  tio  qu&rtcr,  girin{; 
liiu  i>ffifct  Lif  niuiiiili<jlit  uver  the  eiitii'e  area. 

The  I>elr<'i!  KK-ftrie  Towwr  Comiiaiiy  was  tha  [lioiietir  in 
work,  and  haa  prutikit  iii  tlio  ciHu^ti'iRtion  cjf  ihis 
wer  liy  ;*  very  pxjietisive  Dxiiwietico.  It  hu«  urectwl  a 
Urge  immhpr  of  nyramidal  towers  in  eighteen  or  more 
citiue  tbi'uugfauut  North  America,  hut  eiiiM  it  [mxluocd  thiK 
D6W  Ijiw  of  towfr  bore  illiistnit«d,  buM<t  liijon  ita  krijc 
exjicrieiK-t!,  it  has  urged  them  t(i  the  exchision  nf  all  nthm- 
Myloc,  iind  has  almidy  erected  thum  in  Dvtruit,  Mich., 
Gvaruivtllc,  Irwl.,  Vtmd  du  Ixic.  Wis.,  Lo  t-'roAvi,  Wis., 
tjnu,  O.,  New  Orleaiifi,  ]m.,  In<liiinn|N)1iA,  IiwI.,  Owen-s 
bofv,  Ky.,C'oimcil  BlufTs,  Iowa,  and  eliwwherw. 

It  in  «tat<!tl  that  thcat  tiiwwin,  wiili   1 1,000  caridle-|H)wor 

,    give     AH     illumination     at     2(H)ft.    und     l.riOOft. 

to  -thut    (roiu    »    jp»*-lij(ht     lit     7ift.     und    ."STft. 

(wtivcly,  Msuming  the  Utter  at  the;  ntthor  low  value 

16   nndlc-ix>w<?r.      Xti  th(t«e  rcwdts  arv  |)ro|inrtJrin:Lte 

Um  inveree  »i)iuiii»  of  rh«  di«tdri<:ti«,  they  are  proTKihly 

^J|   (lorrvct,  lucoujit  ui>  itifluuiiuml  hy  s)iei.-itd  food   <:on- 

^etnMt,   Mich.,   'k   lishUtl    from    1S2    1.^0-foot  towers, 

tioK,  Mt  lirt  \iricv~,  t9'i0  each,  idxtiit   $11^,000  ;  idlowinji; 

<:    IntereKt  iuhI  -  |ier  ct'iit.  fnr  juiiiitiiijj,   ete-.,  ihU 

10   r«i*l   *>f  y«iriy  niiiimi.^rMneo.     [ii    I8SG    tho 

..    Liyht   L'om|iuiy'«  Tiid   for  fuiiiiKhiii^  lijihts   vnin 

"I,    making  u  tutal   of  ;^d7,llO.     Thf.  ^ii:^  otniuinie-.'* 

.  •'oTnjftitive  hid  of  $40,000  foi'  tho  unttro  lighting, 

1  wu*  i-ujcctc*!. 

¥<m-  thfT  ih-.iwing  frr>m  whii-h  our  ilhisiiMtitxi  w  ni;ide, 

kimI    (ht*  liatJi  for   tho  uhnve  artide,  and   for  fuiiittwiiw 

exti.'iidcd  Lo  onrm|)rceentutivu  while  iuvcntigatiiii:  tho  milv 

t  ill  Detroil,  wo  ure  indehtixl  to  EilwarrI  W.  Pendleton, 

\.,  Secretary  Dotroit  fillottric  Tower  Com|Miiy. 


OS    SOME    POINTS    IN     RELATION    TO 
SECONDARY     BATTEKUX 

«  Ijwtiire  delivered  to  the  Kaiiovvi-  SijiLiro  SthixJ 
Klectricul  Engineuniig,  hy  Dkhmond  G.  Vm  Gkraid.) 

According  to  Dr.  Vnnder  ^Voyd*,  Ganthcrot,  in  1801, 

viu  the  find  to  discovirr  that  the  eloctrodos  through  which  ii 

voltuie  teitteiy  has  Lei^ti  diM'hargitd  het-utnt'  (vi|iuh)('  nf  pro- 

■     '  .J  J  n-veiTU!  cnmt'iit     Eii the Atmey<"t>',  Krnwn  jiointixl 

:iitt  tltii  i^li-ctrnide  cDiiiivctnl  In  thr.-  |in<)itivr  jh>I(i  of  I  he 

iji  iallcry  hoccnie.''  tho  |>nMtivo  jtolt-iif  the  nei-miiitiry 

^B,  iJid  Hitter  doc<iiii]iiW(-< I  wMter  by  a  iiirrtTit    lioin 

irl-iod  ckvtrodw.     !u  the  two  follnwiny  ytai-n.    lEittor 

kiuitnictM]  sw:itiid;iry   liatteni-n  with  |>litl«K  of  coiixidemhli' 

p,  tind  iixiH'nnitititod  with  electJ-odpa  of  cojuiwr,  tin,  zino, 

id,  iron,  liismiilh,  bnu«,  mlvcr,  gold,  and  {ilntinnm.     Bnt, 

linugh  fivB  or  nix  varieties  of   serondan'  liaUOiy    were 

ril««l  ill  1W).'»  liy  I«irn,iii  his  MnmiH -In  dlwulttnf, 

\a  iTadit  <d  Iwing  the  fimt  to  ol)«i«rve  the  poeiitinr  pro- 

jur^uired  hy  electrode*  of  (ilatiniini  ha«  Tieen  yiven 

Oavnnvt  und  oth«ni  to  De  U  Kivo,  whose  jiajwr  on  the 

i     ■.     .     '     '     -rmles  will   he  found   in  tlw  .frtn«/'>  i/r 

for  \A-2:\     \\v  will   now  Unclly  illns- 

1  .  hy  an  PX]H^rii)ii?rit. 

IKiafacd  a  cun-ent  thrutij;h  an  elechu 

Sc  (cll   iuinied  ol   Iwo  iiUtiiiiitii  eW-trudv^  imnmiiied  in 

uilphtu'ii;  iicid  ,  then,  uhtuinin)^  -a  deflection  on  the 

jDict^r  hy  ooiiiKx-ting  the  eluctiiHlc-t  to  its  tvrniinids.) 

cxjilitniition    of  the   efl'ecl  olwtrvw!,   viz.,  that  the 

;  condRiiMJS  ujKin  \\a  i^nrfuee  a  layer  of  oxygen,  whiUt 

of  bydroyen  is  douosited  ufwn  the  cathode,  was 

Jirmcvl  hy  Matteucci,  who  obUiined  \hc  same  oflect  hy 

.-nu    of    tbo  pLites  into  euntaet  with  giiseoiu 

1  the  othur  into  contact  with  ;sisoo\ia  hyurt^cn. 

JUtoUoii  hiid  Ih^h  previously  eUii-i«lal«d  hy  (trove,  hy 

loi  bis  well  known  y;i*.  hutlpn,-. 


'WTieatstone,  in  1S43,  conrtructed  *  sooondary  battery  of 
ver)'  hi);h  elbctrotnotive  fui-ce  with  nej^tivc  elcnieiite  of 
pliitiiiuni  euutvd  with  Ivuul  ]jeroxide,  aiid  positive  element* 
of  |K>tiia«iiiin  amalgnm ;  iukI,  ten  years  later,  Siemens 
oxperinionteil  with  atrlwn  plat^is  otiattfd  with  oxide  of  lend, 
to  Itu  cunv«ii«d  intii  [NiroKide  liv  the  |ius«ag(i  of  n  current. 
I  have  found,  however,  thai  tlili  L-onversion  uiiinot  ho 
efl'ecttxl  hv  nietuiK  of  any  fonn  of  utrlion  that  1  have  tt'ied, 
AS  the  rarliOD  it«e1f  Iwooniea  oxidiswl  aud  disiiitegniCnd. 

But  it  is  to  fliwlon  PUtitt^,  who  finn.  eonstruct«d  his 
Mjcuiidui y  Uilteiy  in  18.^>[l,  l.lm.1  thv  L-i-e<lit  in  due  uf  having 
demonstrated  the  great  adranLiges  of  Itunl.  Uith  for  Uie 
negative  atirt  the  [loailivo  elements  of  a  secmidary  liattery. 
ThiWi'  iulvantaf;«8  will  Im  to  »oino  extent  illustrated  by 
Kul)stiuiting  stri{K  of  Uuid  for  the  pUtinum  ittrijs  ukoI  in 
our  prBvintw  experiment,  and  noting  l>oth  tha  degret-  and 
the  stvailiDCHi  of  the  f^tniTiometric  indication  of  the 
clectroiDirtivB  force  hniught  into  pUy  by  tho  |»S!ago  of 
a  ])riniiiry  current  from  one  Co  the  other  olectrwle  through 
an  electrolyte  uf  dilntt:  sulphuric  acid, 

( ExinTiment  shown.  The  dt^ettion  wa«repn)ducod  tifwr 
the  couple  hail  hw.w  .i;hon^ircnit«i  foi'  a  few  Aeeomla.) 

An  extended  ex[»onencn  of  Planti^'fl  tmttery  lirings  into 

tironiinence  an  ndvanlage  attial  in  imiwrtaiu-*  to  that  of  a 
ligh  and  steady  c.m.f.  due  to  tho  layer  of  peroxide  of  load 
foniiwi  at  the  Hiirfaoe  of  the  iKisitive  electrode,  which 
iH-ixiinos  the  iK'g-.Uive  element  of  tile  secoiidary  ct>ui>l«.  It 
is  that  the  |>osttive  element  of  this  couple  is  insoluble  in 
Ihu  electrolyto,  and  that  the  layer  of  sulphate  nf  l«ul  with 
which  itJt  KUifnte  hecome*  cuatwd  ix  -providwl  only  that  tho 
layer  does  not  lieoome  detachod  from  tho  motjil— i-wulily 
(irwl  niiK?t  f«inomicidly  ivnuiviTtiWe  int»t  mrtallit:  letiii. 
The  coni]det«  .ilwouce  of  the  saline  effloriwceuce,  with  which 
thu  users  of  xinc  lutleries  are  hut  too  familiar,  i^:  worthy 
of  hi;;h  aiijirticiiitioii ;  hut  the  fact  Ihat  theie  is  no  wsieto 
or  1(»«  of  material  in  w<iikhiy  »  leitd  tecondaiT  Uitl-ei"y — ■ 
the  fact  thiit  a  s|ionpy  loiid  positive  mjiy,  after  iwo,  h« 
ruatoi-wl  to  it«  oiigiiial  condition  merely  by  retiirniiig  lo  it-, 
with  a  slight  [lercenlage  in  excess,  the  electriad  energy  it 
has  devehiped  -is  one  that  can  Iw  duly  apprecijitod  only  by 
thow  who  arc  r:dli»l  u|Kin  to  curry  out  oketncal  n[^)lica- 
tiouB  on  an  extended,  and  netc-sHarily  then-fore,  on  an 
«M?cmomind  si>aln,and  who  have  dxjiemled  time  and  ]»;Llienco 
in  the  ciideavoiu'  to  effect  the  economical  recovery  of  xinc 
convurtnl  into  Hulphatc  in  a  prinuiryom  scconiLiry  Iwttery. 

lm]>or1anl.  :ind  siii^iNtive,  and  also  verj'  |ierioct  as  a 
laboratory  aiipliance,  the  simple  ari-aiij;omcnt  of  Planfef  is 
ill  ad.<L])l«d  for  gniiend  practical  apnirmtious  bv  iijaeon  of 
itit  conijutnUtvely  low  Btoragc  e»|iaaty,  even  after  it  htus 
becH  "forroc<i"oya  lengthy  icriw  of  imcwwive  chargea 
and  diHchargea.  In  effect  a  [mund  of  toad  in  Plant/'s 
iKitter^'  will  ^ive  u«  only  ahont  four  and  a  half  watt-hours 
of  electrical  woik ;  whcreis  we  may  at  the  pfVAent  time 
ol>l:iiri  fiimi  \h  to  IS  walt-houi-s  for  tho  s«me  wciKht  of 
niet4il  imire  completely  rouverted  into  "active  matenal." 
U  is  ritated  that,  ho  wiHy  a»  IWl.  tho  lale  I'rof.  Kirchotf, 
with  ii  view  to  ivmeily  tho  pnw^tii-al  sh<irt4:oniinjpt  of  tho 
l'liiiiti>  cell,  eoustructwl  luttories  with  allernate  plates  of 
spong^v  lead  and  |>eri>xidc.  In  186S  the  prenunt  ii|H-,!ikur, 
being  then  eiJitor  of  'I'hr  Rlffhieinn  (old  itericK),  itiaistt.'d 
oil  several  oerawions  uiKni  the  nue  of  jwroxide  of  lead,  in 
contact  with  pliiliniim  or  load,  for  the  negative  dlcraont  nf 
tie  battery.  Tho  folluiring  cxti^act  from  an  nrticle 
addressed  to  The  Sttuhnt,  in  the  i**ue  of  that  [)a|»cr  for 
March  '20,  \f<G3,  may  l>c  of  some  intert\st,  if  only  from  the 
fiict  of  its  contJiirijug  ntatenients  which  mav  Iw  advan- 
t.-ii{efiusly  correcloil  or  :im[ililiod  in  the  light  of  onr  pi-cscnt 
kuowlwlge :  "The  great  ]>ower  of  tht)  >iecond;tiy  ennitjina- 
tiuiLS  we  have  ixifonx-d  to  is  due  (■o  ihc  piicsi.'nce  i>f  the 
{wroxide  of  lead  in  cont&ct  with  th>;  ut'-j^aTivc  element  in 
these  cdnilHiuitioiiR.  This  sidistaocti,  as  was  iMiiitcd  out  by 
M.  do  la  Rive,  suriKWHcn  evoii  nitric  acid  in  it*  atfiiiity  for 
hydmgen ;  and.  for  this  nKison,  a  coujilu  toii*ti'uct«<l  with 
a  ii«gati\"e  element  of  ]>latJnum,  surmundod  by  a  nustiiro 
of  dilute  sulphuric  acid  and  the  jieroxide  of  load,  aud  with 
a  |iositiv«  clemout  of  amalganutwl  line  in  dilute  Mll])huric 
acid,  in  more  powerful  even  than  the  coU|^c  «(  Grove.  And, 
when  lca<l  iustcud  of  idatiniUn  is  used  I'M-  the  negative 
elemejlt,  the  [lower  of  the  couple  b  but  little  i liraimitwd,. " 

This  ijonirludiii;!  Miileiiwut,  maAc  \»v  \iac  a  i^jaVwx  t\  -^ 
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centiirj*  a^-o,  i-ceoivos  »  primd  faeie  confinnatioti  from  tho 
n»ult«  ol)taiiiO(1  in  thf^  jiret^&nt  <lii_v  by  oui-  liirgt-st  iiuiiuifM- 
ttirers  of  secnmlan'  li;i(UTie»,  I  must  iiclmil-,  nevertheless, 
that  it  \»  i*]ti.jf«tner  duflciont  in  a.-<:«ra<-y,  iw  acliiilly 
wordod,  beiii^  iKiflwi  njwn  itLiufliciutit  cx^<.'rimi:iiiUl  yrmiiwls. 
It  id  in  (jTBtt  nie^»^uri-  ilUtirDviNl  by  llie  t»'o  fJcjieriuientN 
now  to !»  shown,  whifh,  when  taken  in  c-onjini<;tioii  with  :i 
Vhird  tocpcnniQtit  ulao  lo  lie  |>et-fi>rm«l,  Iwitl  to  couctufions 
of  con«idoralilo  )tiii«lic-;il  impuiliiiice.  (ExiferimeJtl  sTioini, 
iM  follows) : — 

We  fii'st  take  u  strip  of  ]ilutinum  iiiirl  Hiirroutid  it  with 
electmlytic  pcnixido  of  lesid  ^obtiiinoil  fmrn  WLirinjiit  KP.S. 
ne^tive  el«nient«)  vontuJnifl  In  a  iwioiis  ve-'^Mi!  and 
moiat«tied  with  tlilutc  Hulplnn'ic  itrid.  Thii*  \\k  upi^Me  lu  n 
IKwilive  vlumeiit  n[  Eimiifxiinuitod  linv  in  djluiv  gidphin-ic 
iicid.  Fi-om  th«  fit'tliwtion  indiuitod  «»  tii«  8t;ula  yo«  will 
pei'e«ivc  thiit  tliu  initjul  v.ni.f.  of  ih\*  niiniuitiiii  ixmplu  is 
not  far  Hhi>n  of  two';uKl-:i-lui!f  viilu  ('i-46'Jv.).  Lut  lis 
circuit  the  couple  thmnj^h  10  ohms  for  «  niindte  ;  im  Irrwik- 
iiiu  the  circuit  you  hco  that  in  a.  few  aeconibi  tliespoLof 
liglit  niovcti  iiKirly  to  it«  ciri^^iui]  iiidiaklioii.  Tliere  \b  trniy 
u  filiuht  [loliiriratinn  of  tbtt  iicpitjve  olemeiit,  the  efTed 
of  wnich  eooit  dii»p|)vura.  Rut  when  wu  circuit  the  couple 
tlin>U{{l)  10  uhnu)  ii»r  two  or  ihreo  iniiuil«s,  thu  [toUtrisa- 
tKHi  is  much  nioro  nmrktKl,  and  the  reco>eiy  its 
nmcli  iflowcr.  W'v,  hiive  sniuntlii  for  snsiioctiiig  ihut 
Ijliitimim  and  not  |iernxid«  ofleaiil  — aitliun(^h  tiin  latter  is  ;i 
(timple  rnndnrtnr  t*  I  he  clKx'livo  negative  cli>mcrH  of  the 
couple.  The  «l«)tn>l)i.it  jiatli  to  the  pluliiiiiui  is  of  1i»h 
t-0(UHlancc  than  tliiit  offerml  Ijv  the  imroxiilt  in  il*  uctiuil 
finely  dividnd  i-^iEidition.  Hy<fro-j;eii  ta  therefoi-u  wt  fr««  «t 
the  plaliniini  surfacii.  Now  tliore  are  I  wo  wiiys  in  which 
tho  hy<lro;^n  so  liHomtct!  may  iNicoiue  oxidiH«*l,  and  the 
nhitinnm  "ilpjioliiriswi."  The  liyJrofjon-creilofl  Kiu-fine  m.iy 
bocotnc  tho  iHJ«ilive  dumeril  of  n  local  circuit  in  which  thii 
poi'Dxidt!  ifi  the  nqgiitive  ;  in  thi*  cws  therv  niUHt  Iw  a,  jjood 
L-oiuluctive  eoiUjift.  at  one  or  more  («iuts  Imt-WTOii  the  nlo- 
mettt*!  of  th«  \inM\  coiiplts  and  the  dcpolurisiug  action,  a«  we 
shall  priMcntly  kcc,  is  vojy  eiiLTgotic  Ot*  the  iic^tive  ele- 
ment nm-  Iw  dei>ol»riw»i  liy  lliu  \\i\vt  of  oxi<ii*inx  m^torial 
in  imm.xli;ito  ptv)ximi(y  to  it  ;  in  tlii'*  c*sc  the  dc'imkrifiing 
ticlton  will  ccjuti;  when  tlii^  !iiycrh;tsyieldcil  upiu  nxyj^en — 
tuiWii  tho  lu'ipitivc  duuicrit  Iw  moved  wi  :w  to  l>rinH  it  in 
proxiroity  to  fiswh  oxidi^inj;  iimteniiL  Lot  m  m  move  oiu' 
[wUrisKi  platinum  iiegiitivc :  immwlialely  the  oritriniJ  de- 
floclion  ill  reproduiMHl:  ihf  elunieiit  Inis  heL-onic  deiiolwiaed 
But,  un lei*  wo  am  tidiipt  to  tho  cull  M>mc  contrivance  for 
cotttinuaJIy  moving  the  nif'Titivc  element,  it  i.>«  evi<leut  that 
wa  have  not  here  tha  cuiiditions  undor  which  a  stmny  and 
hteady  current  of  plectritity  can  In;  obtiiinsHl.  The  pliyitiuil 
condition- -the  coherenit;,  the  sti-ncture,  tho  ^tiHiciiic  cou- 
diictinty  in  miiw  of  our  di-iwbriNiii;:  ii^wit,  apixwirs  to  bu  a 
mijltor  of  grwit  |M-aeticaI  moment.  Thie  i*  the  fii-at  "i»oiiit" 
to  which  I  wish  to  dirwt  your  luirliiniliir  attention, 

In  iiur  Mi'xt  I'XiHJLimunt^  I  Kulwlitulc  for  th«  pliitimini  a 
Htrip  of  niolallie  Icitil,  a.\m  nun-ouiidc-d  with  the  dwtivlytic 
(•orojtide,  and  o|»irt«(Hl  to  zinc.    Tho  dofloction  now  oliUinwl  ' 
nidiiiHe«  an  electromotive  force  of  hIkjuI  III  volt  only.     It 
id  ohvious  tlnit  meljdiic  loiui,  and  not  the  highly  negutivo 
l«roxido  of  the  metal,  ia  hero  the  oflTectivu  iwgarivc.     Note 
that  the  deflection  is  uuamentiny— a.  fact  thiit,  under  tho 
present  wriditions,  in  evidence  of  an  increase  of  c.i».f,,  duu 
to  some  action  {*  coatiiijt  with  suliihate)  liikin^  place  at  tho  ; 
muiace  of  the  Icud.     And  here  I   nave  to  inipiviu  ujnin  vou  j 
a  8c'L-oiid   jwijit,  via.,   that  lead,  in  ini|ierfe<t  contact  with  [ 
iwroxidc    of    lead -i.i'.,    iu    contact   only    with     delachotl 
iwrticlw  of  thiK  conductor,  and  in  contact  aim*  witJi   the 
eluclrolyle— is  the  ellective,  hut  Ih  veiy  fnr  from  Iwing  an 
olticicnt,  nejpitive  of   %  COUi>lo  wuJogouB  to  that  which  we 
ato  now  tveting. 

Now,  a  ipication  which  Btiguoabs  itnelf— and  which  I 
f«el  odlod  uiKjii  to  titiswer  \h  ;  How  vMnc  T  lo  fAniv  that 
"  whonlcud  ififitcad  of  pluiinum  is  used  the  power  of  the 
couiile  h  but  little  diininisJied  t "  My  explaiwtion  is  that, 
in  the expeiiment  from  which  ]  anivwl  at  a  too  ha.'rt.y  con 
elusion,  the  [leroxidc  wa»  very  cln-sely  |ui!ked  around  a 
shwrt  of  lead  which  had  Womc  sn|uirfinallv  pi'roxidiBC<l  by 
Iwiiig  iiaod  OH  an  aiiodo  in  "cliaiyiiimip'tlic  ixirtly  [i-dniecl 
peroxide  Umlcr  tbone  conJitiuns  I  ootiiined  results  which 
ux-tiUiiiy    conipiu-e   bvoumbly  with    thusu   wu    have    just 


'   will] 

lid  nc 


witQQRaed.  Putting  aside  for  the  mometit  the  ((itestion  ol 
the  comi>a:ctni'(w  of  i\\rs  peroxide,  let.  ii»  «n]>erfi('iid1j 
iwrosidino  the  striii  o(  load  used  in  the  Uwt  evj)criment 
It  will  now  Iw  a  Vlnntv  nejpilive  element  of  v«ry  Hnml' 
uii|Hu:ily.  U  will,  wc  know,  ^ivc  with  leud  («ix)n;;y  Icud,  il 
anyapplic-.iblti  current  is  l»  Iw  Biiiip]i«d  by  the  coujile)  lU 
e.ULf.  of  about  two  volto ;  and  with  zinc,  a&  we  eli&ll 
now  Kcc,  it  will  give  an  cuuf.  nea.i-lv  the  same  (aboul 
2'4o  volts)  as  that  obtained  with  platinum  Hiuixjuiided 
by  electi-olytic.  poroEide  of  loud.  Placing  the  [jefoxidtaed 
strip  in  i-ontuct  iritti  thii«  iiintcriiil  will  of  coimtc  neithci 
increase  nor  diminish  the  initial  uffiMt  The  question  h 
whether,  wht^n  via  circuit  thu  i!ou]>1e,  the  effect  due  to  lh« 
»u|rcrficia]  lava'  of  |iot\>xidu  upon  tho  Icud  rtrip  will  Ik 
tiUpplomenK'd  by  the  jmsiy  mass  of  jwrnxidc  and  acid 
coniaint>(l  in  the  ]»oroiu  veMKel.  [  think  you  «'ill  not  need 
to  await  the  result  of  the  cxptirirucut  in  order  to  aiinwei 
this  (|uestion.  Wc  have  now  circuited  Uic  couple  throUjjli 
10  ohniK  for  little  more  than  a  minute;  and,  on  breaking 
thin  circuit  of  low  rci^iKtance  tho  e.m.f.  has,  you  wc, 
fallen  to  nhoub  half  it*  initial  value  (I'SOv.).  Nor  will  you 
have  a-ny  diHiculty  in  explaining;  this  result.  The  elTective 
noeabivc  of  the  couiJe  i$  nimply  the  [Kiroxidised  *tTip. 
Tfata  is  in  contact  witn  elcctrolytu  oii  the  one  haml,  and  un 
the  other  h:uid  it  is  not  in  simple  cmidnctive  contact  with 
the  nia«  of  peroxide  wirroumling  it-,  so  that,  when 
sniierficial  Uyor  of  {leroxide  hfus  Iwcome  cxhiuwloil 
negative  if  no  longer  an  nniKilarimble  condiirtor,  and 
locul  circuit  in  which  hydrogen  is  virtjially  the  ]»ottitiv*! 
tdenent  is  clVcctivc  in  proiiucing  dvpohinHition.  Auj 
slight  efFect.  of  dp|M>WbutMon  that  may  occur  is  due  to  th~ 
detached  mrticlPK  of  petvjxidc  in  imnuidiat^'  prnximity 
the  neyativo  element.  And  now  I  have  t-o  forniiihito 
thiitl  )Miint  of  pmclical  imgnitaiice  in  connection 
i^ocoiidxry  Ixttteries,  viis.,  that  load,  coatal  mth  a  8U[ 
ficiid  layer  of  ilcnw  ]>eix)xido,  which  Iatt«r  is  in  cun 
with  an  electrolyte,  and  alno  in  imjicrfnct  conduct]' 
euntuct  witli  a  further  portion  of  |<oroxide  of  lead,  jiuts 
uu  efficient  negative  elemoiit  only  ao  long  m  the  d« 
Mijierficial  layw  reomirui  unroduced.  The  nocossity  of 
eurtJun  dogit'o  of  c'iiii|iactn«»s  or  lietter,  of  coherence,  i 
mass  of  jwroxi^le  of  lead  intondc<t  either  to  ac^t  as 
Hii]»i>]ari.Wile  nepitive,  or  to  Iws  bmught  into  contact  witl 
il  conductor  with   a  view  to  elTet-t   it*  rlcjiolansiitioii.  haX 

Ia'oWWy,  I    think,  boon  already  rocoguietd  by  some-,  aj; 
oiwl,    umougel    thoao    whom    I     hiivc    tho    pleasure     "' 
addrciuiing. 

Cnntinninjf  (nir  brief  chronoloijical  sorvoy,  it  wa*  in  I 
that  Ciimilte  Faure  coustruclect  the  secondary  c^jU  whi 
in  cotLecquoncc  of  I'l'of-  Sir  W.  Thomson's  letter  in  Thr  'Si 
created  mich  a  stir  in  thu  Kiiancial  if  nul  in  the  scientific 
world.  Kauri's  accumulator,  a«  you  aro  ait^ru,  'uas  fuinn 
of  Hat  or  «)>inil  plflti.Mit  of  le^ul  cotitod  with  rod  luati,  whti 
Whs  kept  in  place  by  imrchmcnt-i  wiwr,  *iid  foil.  Tho  . 
lead — tiosnui  oxide  of  Uiad  (Pb^  O.)  with  excess  of  oxideJ 
wjw,  of  course,  nxlucod  to  «pongy  lon<l  "t  the  calhiNle  am 
iiero^idistMl  at  ihua'nnde  in  charginxi  the  ituroxidu  )iv 
iJiittally  in  a  somewhat  corajntct  form.  That  it  was 
mistake  to  use  rod  loud  inst«a<l  of  the  i)i-otoxide  at 
ciitho(]e  ia  veiy  obvious,  sinco  it  involved  the  olvctrol 
^enonttion  of  corwtderably  more  than  an  e(|uivalent 
hvdro^on  to  obtain  the  oi|uivident  of  -tjinngy  lesid.  Ihit 
inttii^ci^ptibliMnf  denioiiittr.ition  -  un<I  IheslHtvmuiitvnilfodioa 
one  of  the  iKjints  I  would  wish  you  to  note,  thoiij;h  I  do 
not  pur|>ofie  to  give  the  proof  at  tho  ]»rcsoiit  moment-thai 
the  line  of  reil  lead  at,  tho  anoilu  whs  a  grmter  niistiiko 
still :  for  not  only  i»  the  jwroxide  of  liswl  aliwuly  existent 
in  real  lead  inuthcient  iis  a  du|iolumin'  in  coni]uiriKon  wit 
elect  rulytitiiilly  genet-aleU  oxide,  but  tho  former,  by  diluli 
the  latter,  iniiRiii-e«l  il«  lioino^eniety  and  comjKictnoss,  41 
thns  reiidcrtMi  the  working  of  tho  liattery  somewhiit  urn 
lain.  In  caicful  hiiudts,  no  doubt,  the  FaUlv  cull  uftvii  gii' 
results  which, in  thocurly  jjorliou of  the piesont decade,  wi 
very  encounminj;  if  not  sur|U'isiiig.  Thus  Piof»^  Ayrtou 
i'erry  obtaiiKw!  from  it  li-7S  watt  hours  |«;r  pound  avoiiitlH] 
of  loa<l  employcil  in  it.t  construction.  Other  eX[>orinieiiti 
however,  olitaincd  disapiHiinting  result*,  by  re-ii»on  ami 
of  a  lari^*  pro|ntrtton  of  th«  dcjioUriHing  material  bcii 
pnictiailly  inert.  Thai  tbie  shoidj  be  the  case  will  lu 
1  think,  "app«ur  to  you  altogether  mynT^riouii  when  It 
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kted  tli«t.  thn  Dutorul  in  i)iir<itir>ii  wnn  often  foiinti  to  he 
the  cxmilition  of  a  imny  muM.  Wht-u  it  wus  jLceortnin^fl, 
oroo^M",  tbiil  II  iirftin;;  >.4  th«  folt  flc€itrr«l  U;fin-c  the 
■fcttcrj  lu4l  Ihioii  verv  loiiji;  in  use,  tha  eell"*  af  Fauro — 
likIuuIiIhI]  V  iht>  itiiiiiil  «io{i  in  it  ^nuL  imii^timl  ujijiiii^tiion 
>f  »  '•I'ivnlilic  [irinrifili! — entirely  cBa«:<i  U>  compete  with 
aihsRijuuntly  cI(iiHr<^)  formn  of  nix-umiiUuins  nf  which  the 
pntmiiK'iit  hy  fw  i«  the  K.P.8.  c«II,  with  which  yuii 
i<ly  faiuiliAf. 
hitve  no  inlvntjini  itt  thu  |ii'oMOiit  niom«»nl  uf  onlctin^ 
ujviii  a  criti^'jil  (-oDBKl^i-tilion  of  the  E.I'.S,  ^lom^a  lottery, 
■^  »il  ihiT  |ioinU  in  i-onniTtioii  with  iu  wr>rkiTig,  which  I  will 
iw  nieiiciixi,  are  |H-rii;i|j«  ah'e-.tdy  wull  known  to  voil. 
*"^~^  firnl,  thj(  the  nctive  mntoml  i»or''>xi<I«  with  a 

uf  miliihiitv  of  IratI  in  thv  negative  grids 
tiiiiiltl  )tv.  u  I  bulirvi'  it.  now  ijiv;imlily  is,  nut  uuly  v«ry 
mmjiicl,  but  alao  ikwsckwwI  of  a  ooii3t<lenihle  utnonnt  of 
ihcrcuce,  and  i>f  ;i  atnieturc  whkh  iilluwif  the  phi^  t" 
c'ime  mlurotl  to :]  liiwvj*  (teg;rni)  of  nxi<lHtiiin,  nnlh  [^lt^■ 
lurtion  (>(  Hiilt')hiit«  nf  Iwnl,  without  contTnctinn,  .tnd  of  tho 

GrGilucca     niAtvriul    liocuiuiiiji:  uwioxiiii'KHl     without 
8  oxiMunon.     Ami.  aecoiiilly,  tliat  thu  nietallic  leuit 
the  rwgjitivo  griils,   when  thew  iint  |iiii|)crly   irhnrj^wl, 

eromef  c^utoil  with  u  duniw  and  ulmo^t.  ini)wrvioU£  Uvr-r 
sf  {wnixiilu — n  jirotectivo  biyer  whirh  'should  idways  U; 
Buiintuini'tfl  iiitAct  liy  uvoidih);  ii  rompltiti^  ihochiirgo  of 
lie   iio;;alivt)  |>hilM  luid  by  kuuiMn^  thorn  fully  i;hiu^(xl, 

Eceptitii;.  u(  coumu,  when  thu  Imttery  U  uutuiilly  itiij>|i)yirig 

eum-nt. 

By  keeping  thw  latter  [wiiit  in  view,  tho  jxisitivc 
a«  villi  ns  tho  nogatira  elnmfnt  will  he  maintained 
an  ofGciont  ixiiufiticu) ;  tho  foti]|i1cle  cunveiHiun  of 
tiona  of  tbti  sjMHi);^'  Imd  into  non-cnndiictini;  suliihiit*! 
mwt  iin|MM.>.iMa  to  i-odiKi*  .lyuiii  to  th«;  raetallic  stiitc  i" 
iviiidml  ;  and  the  ihintiiilily  of  ihc  bcittt'ry^^nsttlv  extunded. 
The  iiriniit'l'"  of  working,'  wlw-,  I  may  imnntivjii,  lit^t  i>i:>iitt«<l 
lut   an>i    i!i*iste<i  ii(«>ii    tiy   Mc-m-ji.    Draku    iind   Curliatn. 

"hir  (-oiidiidin^  I'ViK-rintfnlii  will  hiive  some  hiring  upon 

\ni  E.  P.  S,  an  well  M  othvr  foruiH  of  huU«ry. 
Rovertinu  now  to  tiw  jKiint  which  vtm  dcfemxl — that  of 

imittctiiMN  iu  thu  |H}i-uxido  as  atTcctin^  its  itctioii  as  u 
legioliriser,  we  ncoil  not  take  the  trouble  tn  mm  the 
jpowdtry  iieroxidn  tightly  i-oiintl  the  |il.itiniin)  or  the 
mtrtrtii'liilly  pi'ioxidisM  iMd  strip;  for  I  have  hei-u  a  frug- 
luenl  of  (uToxiilc  of  Iciid  in  thn  omiuct  and  coherent  form 
in  which  it  in  known  aji  iiUt'tiunU.  Bv  moatu  oE  tiu  ebonite 
«<rew,  1  will  iitiit-h  tht*  Ir^gmtrnt  to  the  plttimim  ftU'ip, 
to  ihiit  ihf  two  will  hi?  ill  nitit.-u-t.  whiUt  ihe  jfn.'iit«f 
inrtioiis  of  the  {iLilinniu  tmrfu.-*!  is  left  uncuvL'njd.  Xow, 
if  wc  entplttv  this  urmnj^cment  aa  the  ue^tive  elemeiit  of  tt 
couple,  whirh  [tortion  of  it  will  he  the  nH'outivu  negative  ? 
or  will  tiotli  iMittiuus  act  aa  cathodes  in  uollectiug  th« 
turront  I 

Wc  mi>:hl  ensilj,  if  Ume  ullowod,  dumonKUiitu  that 
tJbo  laM«r  (iii*wLiiin  miint  bo  answered  in  thu  nllii-nui- 
ifvi- !  for,  if^  wc  gtwtiv  extend  th«  pliitiniim  »iu-f«ce,  the 
:iii<  tiuil  n^i^tiuice  of  the  ctxtpti;  will  iw  considuniljly 
''i'i>irii«h«d,   and   a   ftiniilar   diiuiiiution    will  uociir   if    wv 

■it.iid  the  Iith*inwle  siirlato.  But,  in>w,  will  iiot  the 
[.li.!!f;i:i:i  -idtiift-  iHHuniC  "  |ii>larised  '  by  hydn));i:ii.  and 
iliii-ii'ui"  ni'i^'f-itivH  L*li'mf!iit  bfl  roiidcrrd  iimltirieut  (  Thiit 
id  a  ijnnEtiiMi,  1  think  you  will  aoo,  which  ifc<lc)ioiidiint  oiuho 
oMidni'livity  uf  thu  nuuw  of  peroxide  utid  tla^  jiurfuL-tion  of 
tho  irunl^ct  betwtwii  it  ;iiid  tho  platiitiini.  Let  its  tuKt  oiu' 
MimjMjuud  ntiijulivi;  opjigcod  to  zitn;  in  dilute  «ul|)hiiriti 
4ti<I. 

The  duAwtHin  irulKUtml  on  tho  nciln  coni>t>|NiiitlM,  T  think, 
to  3 '11  mllji.  But  now  I  will  i-ircuit  |]iu  «;ou|Jv  for  two 
iaiiint(.w  thi>f<i^h  10  olimi'.  AVill  the  L<.m.f.  full  to  almiit 
half,  or  W  dintiiii^hoil  by  '20  \m-  cent,  or  luw,  think  you  i 
Sei'.  it  hi.-.  •Iimitii-^hw)  only  -2  jut  (out,,  it  i«  ri«ini;.  it  h<»« 
r-ittid  !h>-  "iri^inal  \aluii  within  1  (wr  cent.  Wo  will 
'  cvU  for  five  minuicx,  whilst  I  am  aLU<:hiii^  a 
>f  thu  cobennt  jwroxidu  to  oiu'  t^lllKIrii<ully  iwt- 
i>kitliMxl  lead  -^rip.  Now  1  break  thu  ahort  tiixiuit  and  yoil 
Mw  tht!  siiut  of  lit;ht  oti  tbc  fculti  i|nickly  ti'itchcn  nearly  to 
till!  on};uuil  dvliitctum.  'Iliin  itii»in>i  thj.t  tho  Im-al  dvjMila- 
ntiTni*  oircuit— from  hydrojfun  layer  to  |)croxi<ie  throuah  the 
1 :  ■-.Tn»lrtc.  atxl  from  }>cruxiilu  to  iilattniiiii  by  &iai|ilv  run- 
i4«;l — lutiit  h«  veiy  •uefjfotJc.     This  fact,  of  contidwahle 


practical  imjiort,  may  lie  taken  as  another  ol  ihc  jKnnts  to 
which  [  wonl'l  linnr  your  att^iition, 

I  will  now  tJiku  ait  tho  nt<^tive  of  the  couple  lh<.>  jtrr- 
oxiiliMMJ  Ktrht  with  frafrmontof  litlianmie  iitutbod.  OWnu 
tbut  the  dollocf>i»n  iiidicatiii}^  tho  initial  u.m.f.  in  iiititu  a>i 
hijjh  as  in  the  foi-mcr  caac.  W«  will  now  cii-uiiil  tarouf^h 
10  ohms  for  a  couple  of  mimilcH.  On  birakiiifj;  the  ciix-iiil. 
you  will  wc  tiuit  tlw  dcflcetioii  doc*  not  "piclc  iip"  cjuite 
eo  r«dily  m  in  the  former  caw.  Still,  th«)  c.m.f. 
now  indinitc«l  h  nearly  24  voltx.  But  now.  if  we 
circuit  tho  couple  through  10  ohtm*  for  five  minuter,  the 
effects  of  i«>laii*ition  is  much  more  ovident  Our  n»;utive, 
nioroovei-,  lii*piiftt-ouctim.'giiliii-ly.  Tho  iK!mxi<l«  on  it^t^mr- 
faw  becom*W!  It>(lui'0«b  U  Wal  leiuijM'rotirle  couple  becomi-a 
formed,  awl  then  the  kiid  Mi-ip  hcromcs  cootwl  with  miI- 
phalc,  nnd  illtimiitvly  in  irorriKlcd  throu;;b  ami  dtntruyeil. 
The  |wint  for  vuu  lu  note  in  thin  i-^iwi  is  that  when  you  coii- 
fitiiK-t  ii  nepttive  olomeiit  in  which  nuperticially  jioiv^xidiMNt 
moCaltic  lead  is  in  contuct  with  other  |teraxido,  the  Utt^-r 
only  fibiiuki  1m  tho  etTwtivi*  iiegHtive,  t.r..  the  superficially 
pflrojcidisetl  metal  should  Iw  as  far  iw  poncible  prevsntail 
in>m  ituikin]^  dirwrt  coiitiuit  with  the  elcctrolvto. 

Yon  will  iio  iliiubt  Iw  inlernttod   tn  know  liy  what  mean.4 

choniitol  unci  elcrtro-cheniical — ^|icroxidc  of  lisul  ran  Im 
pitMliiLOi]  in  u  tUuiM  loht-ivnt  and  coiiductivo  form.  I  will 
thHii'b)ni  aioclmle  liy  hnV'tly  dcwcribitig  the  |iatented  |>ro- 
ccseoa  In-  whirh  lithafiodu  is  manufat'iiirvi). 

(The  IwUiTe  Was  concludwl  by  a  dcacnption  of  the  |»rooe*» 
of  miinufacturiug  yi/A^niw/ir,  cmlKxIieil  id  iMt«ut  No.  4C71, 


TllK  TIIIUCAD-BRIDLKD  SnCROPHONE. 


The  firm  of  P.  Jctdiirh  and  [lu'hmer,  of  Berlin,  ia  inltxj- 
duciiif;  a  new  microphone  in  which  thu  distmefivu  cbintc- 
toristic  in  that  a  more  stwwly  contact  Ix^twoen  the  ciiflion 
piecoA  is  ol)ti*ined  by  nieaiiH  of  the  toimion  of  a  thread.  A. 
front  view  of  thuapjiaraliiH  in  fthown  inFij;.  1,  and  a  Roctioir 
in   Fiy.  2.     A  i-iiiy  ol  iron,  E,  js  fixed  to  ft  pi«ta,  V, 


and'] 


/Vj,/. 


Fi^:i. 


ciinics  11  niembi-aiie.I';  to  whit-h  .irescticwod  two  caHwns,  K. 
The  jioinlsof  the  ihtcc  cai'l-on  evlitidui-H,  W,  AV,  awl  Vi\, 
bear  .omewhat  loowjty  ui-on  the  Utter.  Ilio  inalruraent 
will  act  Ji«  thiw  conatnintoil,  hut  in  ni»t«ri.dly  impj-ovod  by 
u  novel  !.T«tcm  of  applyniL'  l«  these  cylimlera  ^  gliybt 
prcsKJuv  by  mvuM  of  i1uwmI«,  the  iwtiu-e  of  which  m  not 

Mi«irilic<l.  .  , 

(Jiio  or  sovciul  thmide  (th?  G-^iro  sbowe  two)  are  passed 
amiind  the  carlwn  ivlindum  m  .w  to  fcpi-ly  u  [•wmuTv 
alt«rn.it«ly  itiopiio^il^dtiei.tions.  The  ptosture  U|ion  the 
mondtraiic  ia  thus  aimiuiihoJ,  and  it  comoiiuently  vibrates 
moro  froelv.  and  can  be  .irrjugod  so  .i*  to  ^jive  ijrc4t«r 
sciwitivcncsf  to  the  ini-tntmoni.  The  pUy  ol  the  carlwn 
cvlimUji-a  Iwiuy  Unuti,><l  by  the  toiisiuii  of  tho  threads,  a 
lirmter  iliirtiiictnwiB  of  uriitulutiuii  \6  oaid  to  be  obtained. 
It  i«  atal«d,  moreover,  that— luiUkc  the  Bcll-Blako  micpo- 
phoijo— tliu  iiuitrumenl  a»  thus  conatrueU'*!  ibxis  \nA  iiwid. 
re-adjtutnwjHi  Ciom  <\\wa  \«  timt  t<W\  va  vb*. 
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Editorial  and  Publishing  Ofdces  : 

13»-140,    SALISBURY    COURT,    FLEET   STREET, 

LONDON,  EX. 


TO    CORRBSPOKDEHTS. 

id  Bi^hU  itfwrrved.  B«crft<trit*  a»d  Mnnag<r»  0/  CompauieM 
an  tturittd  la  /nmtwA  »otic<  9/  Mettingt,  fnw*  </  Neto 
Sit^r**,  Tiutatlatitm*.  Cof^aeit,  itttA  an^  informalion 
anmtcUd  with  EUctrieai  JSmfiiueriag,  irAicA  vuiy  he 
ial«T€tiiny  to  owr  rwibra.  IttoaiUore  are  informed  that 
any  ooMiMit  <!f  tknr  iitrnxltoM  minmtttd  to  tu  im'U 
vtetirt  tmr  beat  wnmda-atiiyn. 

iU  c«MMMn(ca(i<MM  i»i«ad*d  far  the  Kditor  should  ttf  addressed 
a  H.  W.  Btaoa.  139- I4U.  Sali*hurf  Cvtirt.  FUrl  Strevl. 
LmmIom,  S.C-  AttonymooM  coMWumieaiiuma  teiil  not  be 
luttieed. 


TO    ADVEBT18ERS. 

ikimlil  hr-  iMn-Mtd  to  Ih:  PvMi*heT.  l.')f>-14U, 
Bmlitbttry  Coart,  FUtt  Wreet,  £.V  ,  umi  >Jtovld  r<.<icJi  him 
««(    later   than    noan  0/  TA«rMl<iy.     Bp«ci«l  Twmtf^r  a 
can  bt  arrmged  oa  appUeation, 


■smiATlOIIS  VICMTT"  and  "WAIIT  PLACES"  AavcrtlM- 
maati  will  be  chKrt«d  >(  THREE  W0RD8  for  0MB  PEKNY, 
with  a  MlimOll  chtr(«  of  BIXPBMOE. 


•  lUuaitlB. 
«>.  61. 


It  DlOllUw. 

JV  0.1. 


TO    SUBSCRIBERS. 

■"TUK  Elbctbical  ENurasuc"  can  Me  had,  hg  Orrier.from 

oMif  XnaafjaU  in  Tcum  or  CtMuUiy,  ami  tit  the  varitnu 

Rmitmjf  Stutiotu;   or  it  ma,  tf  prr/rnfd,  be  impjtHett 

duva  /mn  tMe  Offier,  on  tht  foftttmiuj  temu : — 

t  noottu. 
ikil  Ku>gdiM« ••.<••■    3*.    3iL 

hb  ibo  h»t*I  Union    4*^    4.L      ...      B«.  ftl.      ...      Yl-  4.). 

FltMs 4<i.  101.      ...      Ai.  B>1.      ...      Ifts  61I. 

(Put  Yne,  Pajablc  in  Adniuw.) 

tott  Qfiee  and  Ptutixl  Ordrra  for  Sitbienpliona 
md  AdtfTtitementtf  i&ould  be  made  payable  tu 
C.  H.  W.  Bmos,  1S9'I40,  SalMuty  C-wrt,  Flett 
Sireety  London^  and   6«  ei'<n$ed  "  Cnitun  S^tni;" 

NOTICE. 


i^ilk  (wr  tdsi  wmber  a  Jhvr  4<H   »nyiv<ml  Portrait  V 

t  O1UVS8,   Es<i.,    Pretul&U  </    flu  SceUljf  0/   IV/tf^wpA 

' '    ■.^I/lw»  a/  KiediiaU  EngtMert),  -dM*  t**ti<W. 

.)  IK  aAaW  ^t  «  lerits  "f  t'virailf  vf  l/u 

miitcni  EMrifUHt  •>/  tkia  eeiittiry,  levulai  iWnuto  "/  PaM 

•tf  Iff  the  Hociiif  ttf   Tete^iUfrh  EnffiHttr^.      The  H&d 

J  laU  be  tiutt  a/  WoLLAbTO.v,  ftfta  JtouriiUd  at  thu 

mi  vj  the  l*ut  ail*/  the  htf/iHtung  <^  this  century,  attd  arJivse 
MiMc  Aim  icCM  imiHvrUUwd  by  bcini/  ay}4ud  t^i  a  pad'tcuiur 
ftm  (/  buttery  J/i^iiiud  !'•/  ftim,  T/iia  vitl  Ire  JfJIvuvJ  h'j 
TtiniU  of  PltOF.  D.  E.  Ht'OHK»,  F.K.S.,  and  SiK  H.  DaVY. 


THE  ELECTRIC  LIGHTING    ACT. 

Pnrliaineiit  lutets  next  iiiouth,  and  oiiu  of  the  ques- 
tions witli  a  special  interest  tu  electrical  Engineeni  is 
vhat  modificationa  will  the  SeaHioti  bring  Torth  to  tbe 
Electric  Ligbtinti  Act,  13821  It  ut  easy  to  be  wise 
after  an  event,  and  to  declaim  nnceai-higly  that  tbe  Act 
referred  to  was  nraiiitakc;  but  what  wc  want  now  ia  a 
geueral  conceusuti  of  opioiou  aud  agreement  both  as 
regards  destructive  and  conHlnictive  legislation.  Tbe 
Act  of  188'J  bad  not  proved  an  unmixed  evil,  but 
Its  good  [loiiitH  buve  long  been  discounted,  wbile  ita  bud 
features  are  still  cruelly  operative.  Broadly  Hpeaking 
tboAct  of  ISS^atfecta  not  ho  unich  what  may  be  termed 
luxurious  ligbtiiig  as  what  may  bu  called  comuivrcial 
ligliling.  It  docs  not  starnt  in  tbe  way  of  ligbting  ui 
hotel,  a  factory  or  u  warelioitse  with  iwlated  plants,  bnt 
it  duce  mure  or  lesti  stand  in  llie  way  of  ligliting  a  street 
of  shops, ^wurebouseH,  or  ordinary  dwelling-houses,  go 
that  business  iu  eucb  ligblitig  bae  been  naluced  lu  a 
tniuimuin.  The  loss  perhaps  ba6  not  Iwoq  so  widely 
felt  as  it  might  have  been  had  not  many  of  the  dynamo 
factoriuH  been  fairly  busy  with  ship  ligbtiug  urtlurtj, 
factory  work,  atid  orderx  from  abroad.  Again,  it  niust 
nut  W  asHtiinud  thtit  bad  the  Lighting  Aut  been  |)erl'>rct, 
central  statiun  ligLting  would  havu  progrensed  \\i 
England  at  llie  same  speed  tw  it  hns  in  America.  Tito 
conditions  hero  are  totally  tliifureiil  tu  wluit  they  are  on 
the  other  side  of  tbe  Athiotic 

The  rcaeoning  uf  uulsiders  iipou  such  a  question  as 
the  Act  of  1882  is,  tberefore,  apt  to  be  wholly  fallacious. 
They  have  but  a  portion  uf  the  faek  before  tliem,  and  at 
beet  can  but  see  through  the  glass  darkly.  It  ia  a  fact 
that  thobu  m<xst  convctKaut  with  the  subject  have  worked 
persisletitJy  to  obtain  an  alteration  in  the  law.  "Writing 
ill  1883,  his  book  "On  the  Law  of  Electric  Lighting," 
Mr.  Cunyngiiame,  in  the  very  first  paragraph,  uses  these 
words  : — '*  The  elwlrio  mania  of  1882  has  pawed,  and 
though  tbe  orer-sunguiiKi  views  tlieii  prevalent  have 
Wen  mudilied,  enough  htis  been  done  to  show  that  elec- 
tric llgliliiig  IS  pauiUi  at  smaA  cost  at  it  likely 
to  eame  un  eztentirt'  dtmund."  1'lie  italics  are  ours, 
Thw  only  people  who  can  tcit  how  far  these  words  wero 
jitstified  are  the  managers  of  tbe  compaoies  and  firms 
doing  an  cloctric  light  business.  80  far  us  our  invest!* 
gntion:;  reach  tbe  nnquiries  have  been  very  uumeroiig, 
the  rctiuliiiig  work  compnr&tivc  smalt.  Tbe  aiisou 
almost  noanimotialy  given  for  this  state  of  affairs  is  tbti 
im|io»isibility  of  doing  the  work  required  under  the  teniis 
of  the  EU-etric  Lighting  Act. 

We  may  then  safely  assuiue :  that  there  bus  been 
and  is  an  exteitsive  deoiand,  that  tbe  trade  is  able,  and 
willing,  nay  anxious  to  supply  the  demand,  bnt  cannot 
do  HO  bocaiioe  of  the  legal  conditions  and  obligation^ 
arising  out  of  the  188^  Act. 

If  this  is  a  cornel  view  of  the  case,  the  demaod  for  a 
modiBcatiou  of  the  Act  i»eetDS  a  just  one.  The  octtoti 
of  Parliament  io  such  caseu  as  this  should  be  to  safe- 
guard the  public  and  to  facvUUX»  vVut  ^'b\^<:>VM;kx\w\.  m\. 
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the  industry.  Hour  fur  thaw  Ititvrcfilit  may  he  opposing 
ititcrcsts  i»  perhaps  n  qticstioii  api'ti  lo  discussion,  ret,  ii 
is  difficult  to  flee  where  thv  oppoMtioii  vaih^k  in.  That 
tlic  developttieiit  or  riectric  lighttii;^  inuv  lie  iintagonistic 
to  th«  gi»8  iiit<ireiiU  will  not  by  dtsputi.'d.  but  siirt-l)*  tiie 
one  iiultiHtry  is  not  to  lie  sriiiportt-d  at  thu  i*xpeiiRe  of 
the  othiT.  Tbo  gas  iiitcTvHt  bus  tiio  great  adviuila;^^  of 
h^iing  Ju  pOKKCMiou.  tnd  no  uther  udviiittogt-  oiiglil  tu  U- 
fpvrii  to  It  liy  any  Act  of  Pnrlinnifiit. 

Wf  have  Raid  that  the  work  iriinK'di;U4<ly  to  W  (Ioir< 
so  f«r  as  tbo  1883  Act  is  oonciTnud  Is  Iwth  dtifttrtietlvo 
and  coiistnjctiw.  It  is  deslrnctivo  to  the  extent  that 
all  tliu  duuiiCM  of  thnt  Act — tho  nholo  Act  if  iieceflsary 
— which  act  BO  dissistroiiely  upon  the  iiidiistpy  must  lie 
repealed;  and  ctniKtructivv  lo  thct-xti>iit  that  therlafixos 
or  tliu  Act  gtil'Slitutod  shiill  Ivavu  the  Iiidiislry  fr.-e  to 
d«rulqp  in  a  rmttinil  iDarnior.  It  is  far  more  dtllicnit 
for  a  tiiaii  to  Walk  with  ff^crK  on  bis  k';;^  .uid  »hHcI(le» 
on  bis  aniiH  ihuii  with  It'gK  and  arms  free ;  mo  it  is  far 
more  difficult  to  obtain  an  iiiduslHid  kucccss  undt-r 
legal  trotnmuU  than  without  thetn.  .\s  Swift  might 
hare  said : — "  Indiistriul  progreer.  ia  a  c-ootiiiiml  navi- 
gation; if  we  Kxpi«t  our  vvsael-s  to  pa»a  with  Hafety 
through  the  wart-sand  tempests  of  cumpt'tillve  inlercatB, 
it  iu  m-ortHiry  to  nmke  a  good  praviwon  just  as  senrnen 
lay  in  store  of  Imcf  for  a  long  voyage,"  Electric  lighting 
companies  have  been  forbidden  Ihat  "provibioiV*  Mi 
have  faiU-d  as  yet  to  make  that  headway  they  iteaenre. 

The  experience  gained  by  the  trade  wnce  1882  nuist 
point  to  certain  ruquirements.  Are  ihoy  all  agreed  ati 
to  what  h  wiuited?  The  firiit  thing  to  do  h  tu  obtain 
auch  agrceinent  at  any  rate  upon  all  the  principal 
pointA,  while  all  minor  points  or  detaila  upon  which 
agreement  may  not  bu  entty  sboidd  be  relegated  to  the 
future.  When  agreement  is  obtained  upon  the  fundtt- 
mental  principles,  action  ithould  be  tnken  lo  impress 
this  agreeiBeut  upon  Hemberb  of  Parliament.  It  will 
not  be  difficult  to  obtain  otje  or  evun  hfllf-«-d(»7eri 
mcnibere  to  put  the  requirement.^  clearly  before  the 
Huuse.  And  a  Bill  for  the  repeal  of  the  obnoxious 
clauses,  and  their  Biibstitution  by  othem  an  agreed  itpoii 
by  the  trade,  hIiouU  be  pR*ssed  ibrongli  Ijuth  Houses 
m  as  to  become  law  as  sonn  &&  posnible.  In  all  ruqiiire- 
mentt!  it  muat  be  remembered  that  the  beat  way  to 
ubtain  what  is  necessary  for  the  industry,  in  that  the 
rights  of  till!  pnhliB  should  be  nrspccted.  The  motto 
might  well  be  written — "A  fair  field  and  no  favour." 


ELECTKaCUKSUSTU  V. 
TUK  iBOUTtOI*  ur  Flvoiu-nk. 

The  isolation  of  tlie  element  fluorine,  whiih  twi  Iwllltxl  the 
altvmptfl  of  chomietri  for  a  ^nxit  many  ynu-.<i,  ha»  ;tt  Icai^h 
liecn  circi:LwI  by  M.  Henri  Moi.<>Mtn  in  riu-i«.     l-'or  seveniJ 

Stsm  M,  MuiM^iii  ha^  liecri  uxaiiiiniiii.'  the  «uni(A>tutd»  tif 
norino,  and  in  his inve<jtigiitimiii  ba«  d<-M':nl>L'xl  ihu  prcuu-a- 
tion  and  prn[M;rtics  i>f  plnisphiini*  (nl!ui>rirb-,  tin;  uxvHuuri.lo, 
and  jjouurtuoiiiie  and  iu-*viiie  tnlhioriiie.  Ha  foimd  in  work- 
ing with  iheso  boJiee  thut  the  element  lluoiiiie  wuh  ibol-iled 


wtipii  rlift  Hunciilftj*  of  pbai-phnms  ivew  lutMed  over  healal 
pliititmin  and  when  9r»c.nic  trifliKiridw  waij  wuniuwl;  but  it 
was  f(»und  im])ORsihlo  to  roliect  the  pin  which  was  iaolaWd 
i[i  !<iitli(i>iit  rjiuiTitily  to  dfltenninf  it*  pntH-i[iHl  iittvix^iiies. 
Tb<-  ]nii>;oinHiti  riiituiv  of  iirneiiif  liiHuoride  rondii-ed  it 
(H'i:i.i(Witiy  to  st^ek  wimn  other  <:ODilx>ujnl  o»  which  to 
fXiMjriment.  Finiilly,  he  foinid  thiit  iinhydnwis  hydro- 
Huurif  iiLid,  roaderud  a  cotHlutU'r  bv  miSiiis  of  poLuwiuiu 
liiiniide  diwwlveJ  ju  it,  was  eluctrQ*ly«d  by  the  current 
piiKliiiwl  hv  a  Imttt-ry  of  80  Buiist^n  clument.  Umler  thesn 
conditions,  Wdnif^vii  is  evolved  from  rhe  ae^tive  [lole,  and 
u  gaMOH-i  ixxly,  |M>iu)e<)eing  new  ppc»|x»rtie*  and  of  poworftil 
chtfuiii-al  activity,  is  liberated  at  the  jKisitivt  clftrtrodti.  The 
eliTtitilyaifl  of  hydi-ofluoi'ic  »cid  hail  Ixwn  previinwly 
iiU«ni|>t"eti  l>y  Faraday  and  fJore  in  this  country,  but  those 
inve«ti}Mtor8  hwl  not  found  a  tiiitaifb^  methud  fuf 
rendering  tho  sobitttm  condiictjvu  to  the  electritT  current. 

The  app«iiitiu<  employ©"!  by  M.  Moikkiu  foawHta  of  ■ 
|>lilitaiai  I'  tabc,  cliKwd  lit  Ito  two  extrvniitics  >'y  coii«  of 
fititirspiir,  ihroii}*!!  which  iiiiwiwl  the  iridio-pUtinnm  wires, 
which  (nruiwl  lln;  lw«»  ole<tiX'<lefl  from  tliclmtt-erit-.  Delivory 
tabus  arfl<'i»nii«ii.L-il  to  thir  sidf»  ni  thfi  V  tubt-  for  collerting 
thi'  g!iw!t  blierat«l.  and  the  wbolo  HpiKintlitu  was  iranicn«.Hl  • 
by  a  hith  of  methyl  chloride,  which,  by  nipirl  eva|)onition, 
lowerei]  the  tempemlun;  to  nixjut.  -  ."iO'.  In  tho  eloctivlyais 
of  the  liifiiid  hydrogen  Kuuride,  a  miiall  ipuuility  u( 
pliitimmi  Hnorido'  ii«  iibo  formed,  but  with  tho  hautory 
dtiTUgth  Ricutionod  u  nt'cady  current  of  hydrogen  and  Hnorine 
ifi  pixiiluced,  amounting  to  about  '2  litrwt  at  each  oloctnxle 
pef  ho»ir.  As  the  author  hiw  ^hou-n  that  the  fn!0  fluorine 
lilrcnitwl  wimbiaca  iiwt.intlv  with  frvo  hydrogen  in  tho  cold 
itiid  when  not  oxjiosed  to  the  light,  it  (olluwa  thai  tbo  ^a 


liliemled  from  the  ponitive  electrode  cannot  powibly  he 
i;oiiUminat«d  i*-ith  any  hydrogen  gas.  Th*  (faseous  fluorine 
tlm*  pi-cfsired  is  colourless  «nd  iKiseeescs  an  instating  odour 
resembling  somewhat  that  of  liyjXKblomiw  acid.  It  has 
very  energetic  ehemicaJ  (iroitertics,  8td|iluu'  and  selenium 
>K»th  bui-»t  into  Hamu  whoa  U-oiight  into  contact  with  the 
giw,  and  l«Unriiira  combines  with  il  with  inrandesence, 
pixniucing  abuaJarit  ftimes  of  tollurinni  fluoride.  Phos- 
[)hor<iu8  tiikes*  tire  in  the  giw,  forming  a  mis  which  is 
iil«(irlied  by  water  (PF^  or  POF,),  and  by  [wtiish 
(I'Fj).  .A.rM!aic,  antimony,  i<>dinu  ami  ciyet-iliscd  silicon 
nb>i>  take  liie  in  the  gas,  bi\>miiiu  oonibities  with  it  with 
explosive  viulvnce,  but  charcoal  apjiuiiD  to  In;  uiaicted  U]iun. 
ITifl  «i-called  adanuinlinc  Boron  of  Deville  is  altackwl,  but 
with  more  diiliciihy  than  tho  silicon,  but  cr>-at*line  lK>nm 
in  a  Mate  of  ]iowil«r  m  i-endcrod  lucaudcacuul^  and  fiuuea  uf 
lioion  fluoride  are  at  oiice  pniducwl.  Tlie  metallic 
elomonlA  arc,  a^itgeiieial  ndu,  attueked  with  innvh  lese 
energ,v.  I'otassium  and  vxlium  liecome  inuiiidusceiit, 
fotming  the  corTeuKUidiag  tbinrithiv,  load  is  att^uiked  in  tho 
c:4ild  with  fornuttuii  of  lawl  tluuridv,  and  mcrciuy 
hIwiiiIw  thu  gaii  completely,  f<a-miug  mcicimnis  Huoride. 
Gold  lUid  platinum  are'  uiiw^lwi  iiixjii  in  the  cold, 
lait  when  hcatoii  to  almiit  300"  they  axe  ra(*l  ly 
eoiTotled.  The  gti«  litw.ttcs  it^idine  from  |io|.tf«iuni  iudide. 
and  loud  and  raerturi'  iodide*  are  jiUo  dei.om|ju««(I 
with  tonic  violcnci)  with  formation  of  a  Huoride  of  ioduie. 
Chloriiio  i*  lilierated  iu  the  cold  from  a  fragment  of  |io- 
luKsiuai  chlorido  ;  .lail  phoiphuru'^  [fciiUcbluriUv  l>ui«t«  into 
tliiiue.  A  crystal  of  ioilolonii  tiikc*  tire  iu  conl-tct  with  tlio 
pas.  Dry  [iliuoi  is  rapidly  ctchwl,  water  is  dtxomiioeed  in 
the  cold,  forming  hydi'otluonc  acul  ujid  oz«aiu,  and  all  the 
organic  «omi>ound.4  coutainiag  hydrogen  which  have  Uwn 
examined  are  vit^ently  attuckod.    il.  MoiaoMi  Iiao  Mtinfac- 
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torfly  provwl  tlutt  tho  jrwIiWratfid  at  the  iiofiiiiT«i>lei:trorfe 
ift  not  IV  mix*.iir<-  of  (n.-\n-:  mitl  liyiirofliiorio  tiniii  vii|Knir«,  nor 
is  K  iMifluoi-Klv  of  hyilm^cn,  ttincc  thu  ivitio  of  lh<!  valunic  of 
lijdroAaorin  lunil  l<i  oxygen  fonuiHl,  wlieii  Lhu  ^is  ileironi- 
[lOiM  inil4>r.  is  a«  4: 1,  u-hvi'au  if  thu  giui  woi-ou  [MM'Huurido 
fd  hytlro^on  wc  Hhonli]  ox)>cct  a  higher  mtio  thnn  this.  An 
anftlyiiifl  of  thfl  gao  wiix  rrlT<ei'tml  liynifntifl  of  hiiiMlWnf  imn- 
wire.  which  iitKorli  thu  tttiui'ltic :  iirid,  fmni  r.h(>  iiict^tyo  in 
wwght,  the  vrcight  of  fluorine  libomttid  whoii  u  luiusiircd 
volnms  of  hy<lrx)igon  was  ooUer:l«(]  frum  iho  t^tertitNiu  mjhUI 
he  ucwuimil.  ^Ve  mm  froni  th«  ftlwvv  |tru| icitivK  of  the 
«(«iD«nt  thut  fluorine  hi*8  ihi^niivul  nctivitio*  which  iiTo 
siiperiortn  thoBft  (if  hII  the  iithtn  Vii'iwri  (iiin[i|«  l»t)Hie».  It 
iii  mtn'n'xiin;;  to  iiDtic)  ihai  iu  |Ki<;iti<iii  an  th«  hiMii  of  the 
Eutnily  of ':h1onriv  o1cni«iiU  hus  l>ct'ii  thiw  ox])orimoiitjillv 
contimml,  uihI  iu  i^-iiiliar  [ini[ierty  ff  (oiiilmiliii;  villi 
hjrdrogflti  iii  thu  duilc  niid  wjlhuiil  tho  amjiiuitioii  of  litul  i» 
noteworthy  «*.  the  lir&t  example  of  tho  direct  union  of  two 
aiin|it[!  g»«iniin  bodien  without  the  inl^rveiition  of  name 
ratteriial  MKircd  of  eitcr{^'. 


EANKIN  KENNEDYS  NEW  DYXAMOS. 

Verily  of  the  mHkiug  of  dyimnioit  there  i»  no  enil—Rnd 
lJti«  is  ax  it  nhoiilrl  ki — fur  thu  dvn»mii  Imilder.  like  the 
urhiloct,  ^llll^t  (.'uniiidcr  thv  Npeciid  wiirk  hi)i  dynuinu  is 
ijil^itded  to  iwifotiij.  Till!  ni^iiHifiictui*er,  howcvor,  liua 
anoilifr  conhitleiation  to  take  bitu  uuruiitit,  mid  thnt  is  to 
maku  a  profit  From  his  (wint  of  vi«w  too  many  tyjies  apa 
an  evHI,  and  thun  he  ainw  itt  dwigniiij;  a  f«w  ty}i«»  for 


Viirioiu  piuiiOMft  to  meet  th«  Lir^i?st  ileni;iiiilB,  )i))ocial 
—  chiii«t 'h'uij;  <?onrtruct«d  at  «]wci:il  (irioc-.  Mr.  Ktinnody 
iiun.Hlmr"!  one  or  twi>  new  IV}>ca  for  ronslnittioii 
the  WooiUidt?  work*.  Tlie  oiio  kiiowh  hb  tyiw.  B  wo 
iliUNtnUti  hurcMith.  In  tht«  dyiumio  the  (ivld  mnunnt  is 
niinle  of  thrve  |iiece«,  witli  only  one  field  iKibbin.  Trie  aire 
of  the  lio)>)>in  is  iiiiulo  of  Ixixt  naniinered  Ncraivtroii,  and  is, 
in  til H  niiirhinH  illii'^tralMl,  lOiiiohtw  in  diiuiiclei*  and  14 
Enckm  Ion;; ;  tlio  ollotr  two  pici^^  ore  of  «i>ft  ntst  u'lm,  and 
are  of  nnicli  grwitrr  cro**  Mt'lioti  than  tin?  coiie  of  the 
hobliiii.  U  )B  cliiimed  thut  thi«  coiistntction  hiuidl  th«  nd- 
tahhigu)  of  niniplicily  of  coimtmvtion,  comhiiitsd  with  com- 
pHtiuMs  and  extremely  low  ina^nt^tic  i-csisttiuu-e.  The 
Branlure  i»  built  of  cnnn-iKkl  iruii  di^'is  "nd  thu  core  is 
tumod  truo,  outndti  ntitl  iiiKido,  luid  uioiinUxl  on  nictMl 
i|iokeH  un  «  k1«o1  shitft:  the  oiiwdr.i  of  ibt- iimiuturc  arc. 
tmullv  itimMl  np  trnt!  on  th^ir  Htiaft.  ho  thil  iiprfi'vl 
KiLtiicf:  .Hid  li-ulh  of  ix'ntriii^  Jtc  obt.oiicd.  Thr  iirmiitui'C 
core  Is   li  inches  loii;;,  10  tnclic-d  in  diameter  uut^^idi;.  and 

Ifi  inchoi  iiiAidc  diJoiuter.  thu  dviilb  of  »irv  liuiu^  thits 
2  tnob«w ;  the  uroMturu  is  wviiint  with  Hat  mvn  r>  mm. 
by  S'5  miiL,  onv  layer  outsidu.  'i1io  uurruut  iilluwwl  fur  tlii^ 
amulure  ntniiin^  constantly  lor  lon^  miis  i«  SO  limjieres. 
Thu  <«itnmtiti»lor  i«  miulo  uf  wilid  drawn  i'oi)|K?r  flocljoriB,  in- 
•iiUlod  <Aith  mtcu.  Tfav  bntHhviturc  ttdjnslahlc  in  »\]  direc- 
tioitt,  and  tJie  pTMcare  oii  tb«  ronunubitor  in  adjuMteil  by 


«i)ring)i-     At  a  8{>eed  of  about  900  i«voliitioiu  this  mM'hlno 
givM  t02  voltf*  nt  the  lcrmiiia.ls. 

Tbo  folIo\riiij;  m  a  cofiy  of  .■  careful  test  by  Proftitsor 
'TumieHou,  Gliugow.  of  a  lO-unit  dyntuno  of  this  typo,  atid 
which  is  now  ruimiii^  coiiiinuouBly  from  du«k  till  tkiylight 
at,  Mwwrs.  ilohii  IjOWaou  ii  Son's,  Hau|:h  and  Soiith-atreet 
Works.  Forfar :— "  I  tested  this  ciyinuno  on  Fridaj-,  the  4th 
November,  1SS7,  aJid  hiul  it.  niii  cooliniioiwly  for  eight 
boim)  at  full  loud  (with  tho  exception  of  about  half  aji  hour 
during  th(j  wmkiiwn'it  n»al  hour).  The  dynamo,  wbicli  id 
a  it«>lf  nt^ihitiii;^,  cuin|)umK)  wound  niachitii'.,  coiwistD  of  ft 
iiiii<;lc  borsu-ishou  nuiuuet,  with  an  itrni^UuTD  of  the  );roniue 
tj-pc.  The  cwc  of  the  magnet  ih  niaile  of  wft,  himmiei-ed 
!tiT^p.irrin,  tho  polu  ])ioi-OK  of  h«niiit)t«  rx«t-iroii,  ami  the 
uniLatniQ  i^uru  of  floft  charcoiil  iron  washeTB.  The  whole 
miichino  is  exceedingly  Nniplo,  wtrony,  well-jntiiMjrtioiiod, 
aikI  wall  put  t4>;^tbvr.  It  ii*  juttt  the  kin<l  of  dynamo  for 
factorivfi,  miltv,  wi>rkftl)0[)fl,  uiid  etoamvrs,  for  it  may  be  left 
in  charge  of  any  imlinary  mecbaniu  or  tiremnii,  witli  a 
minimum  chiuicv  of  il«  getting  out  of  order.  All  the 
adjuAlAblc  |>urt8  Are  readily  iicvcssiblo,  and  tfao  arma- 
titrc  nuiy  bo  removed  luid  ropUcwl  in  an  short  a 
lime,  anil  with  le«s  iroidile,  than  almotit  any  form  of 
dyiianio  that  I  have  se«ii.  Thorti  in  no  pei-c(t|itiblo  sjMrking 
at  tbo  hnuhes.  Tlie  conmnilHtor  and  the  bru8he«t  l>otb 
from  their  construi-tioii  sind  eninjMWiit.ion.  uk  well  mk  the 
frMctom  with  which  the  latter  Rin  )w  iidjiixliHJ,  urn  i-idcii- 
hit«d  to  lu«t  for  a  very  lony  lim«.  None  of  tJie  puita  of 
the  dvnairn  nhowod  any  Hi^riH  of  uiulnv  heating,  and  the 
\-entiIatioii  of  this  armatuw  was  all  tliut  could  Ije  dejuittl. 
From  a  sample  of  my  electrical  tots,  it  will  bo  observed 
that  the  dynamo  gave  »n  'rJHtjiMt'  of  IO,H.VJ  watia  or 
lOH-a  umiwiw,  and  100  volts  at  6'JO  rovolutioiK  |ier  roinitte, 
and  thut  the  electriciil  eHicii'iKy  was  X'J-3  |>cr  cent. ;  which 
it>  g(Hxl  for  it  dynamo  expivv^ly  designed  »a  ii  rhnip, 
jMWcticid,  woi'bthop  or  (at-tory  macliine,  and  not  a«  a  siwuiMi 
l«8t  dyiuunn  for  exiwrimental  pm|n>se«, 

"With  due  attention  to  theoitm^  of  the  Itearlngs,  Ac. 
there-  is  no  nsuioii  why  tliii<  macTiine  should  not  work 
cnntiiiuonBly  for  a  week  or  more  on  end,  without  yiving 
i,ht?  V\ust.  trniiblc;  and  if  the  futtU'e  nwchiiics  made  by  the 
<uuiie  tii'm  iire  as.  (urefully  detiigned  iind  I'OiiKtrui'teil  im  the 
one  I  bitd  the  pUiu^ui-e  of  testing  they  should  give  satis- 
faction Ui  the  piircluuior.  ll  in  m  distiuct  improvement  on 
their  former  dynamo*. 

.V«in/Je  of  Klffiriotl  Tf»if. 

ItewHtiUHe  of  armature,  wanii  =  04  ohm. 

Itusitttance  of  magnet  shiuit,  wum      =  '20  ohnut. 

Kesisurieo  of  mai^et  main  coil,  nimn  =  -03  ohm. 

Current  in  workiiij;  circuit  =  lOS'S  ampe. 

Current  in  ithunt  magnet  coiU  =        5     » 

Diftor,  of  iK>feiit.ial  at  dynamo  term.  =  lOOvolta. 

Dittereiieu  of  potential  at  lirtudiu«        =  103    „ 

S|>eed  ill  revoluiioiiK  |)or  minutv        ^  620 

Tvmiionituni  of  air  =^    00'  Fah. 

HighiMl.  tiimpnratiire  of  urmalun)        ^  HO'  Fah. 

Hi^jhuMt  toiiipfj^Lare  of  maguot  coiU  -=  \25'  Fuh. 

Eitdriail  EpcitncieA. 
Bxtenml  electrical  jKiwcr,  or  "outptlftt-vaililbb 
for  electric  lighting,  <tc.— 

=  IO*i-A  A  x  100  V  =  10,«50  watta  =  S9'3% 
Power  iiljfloiWl  by  armature — 

--{103-.'))^A  X    ■04«.  =428-49  wutto  —  3-53% 
Fuwoi'  absurljed  by  Kliiint  magiiet  voWt — 

=        bX        X  103  V=(>lS-0    «-atta  =  *-S4% 
Power  alworlxil  by  miiiti  nw^fiiet  coils — 

^<I0J*^)^  A  X     OSw  ^ariSlT  wnlta  -  2-91% 
Toui  electrkal  power—  l2,U6-6«  watta 


THK  KLKCTRIC  LltiHTlNn  UF  TIIKATRKS 


lliLE  fulluwiu^  is  th«  tmutliktiun  u{  n  ^|iur  wiuuiuiumUxI  by 
Th-,  (>.  iSuus  tu  thu  Sociutv  lie  M^lwiuu  ct  du  Chirutsiv  oc 
UiinloMiis  :— 

Thu  {iruukii  loul  tin.-  Itxiuaus  rajimwutud  Llieir  c<iiiiMlitM  aiitl 
tliuir  tiu||u(lit»  in  ilajli^lit.  in  thwir  piiUiv  jiUcuii  nr  in  eucl<>sur«s 
ojHiii  tu  thu  sky.     Thv;  haw  UHjoeaUtiMl  t<i  ua  «vcu1li'iiL  liti-mrjr 
modnU,  but  wo  havii  mil  (ullnwml  tUeiv  «uxcv^Vl  wx  ^injt\iiv«a 
ehoeeu  for  a>A\ug  out  \iVa)6.    T\w^  iw^^revi^ntaXjWL.'Ctifc  ftaiffCMiiix  V« 


their  roiiRnutiUtiiin»,  niiil  vru  liitve  dwntnl  the  nigtit  to  oiini. 
thiM  pl»ciii|(  ininMlruit  iniJcr  lli«  nvc«M>it]r  <if  ilium  Hinting  our 
tlKittres  wiUi  HttificJikl  \ig,hU 

Whi,  oil,  nnil  t^  o^fC  succeoaively  bueti  «iiipIoymI  u  a 
ftjurca  i>f  lijflit,  eitch  iii  iu  turn  being  «I«<t]in)ri<!i]  hjhI  ■nixtr- 
ndcd  I  Mild,  ui  the  iiiccwAiil-  iiMrch  «f  pnigmu,  eleLtriciLy  «n«ra 
ilneir  ill  oitr  day  na  n  mibntitiilw  for  t(M-li){litiiig. 

ItlucCncitj-  in  t'lic  itliiniiiMiiL  iiT  Ui-ninrrvw.  tt  U  twoogaliig 
IHofecluil  i  il  ia  si'rdHliiiu  niiil  Ki'i'^ii'tf  R><iiiiiK>ii.  t'nil«rinnny 
onncUtitiiia  io  ik  cnUed  uiioii  t<i  repliu.'H  ^p»,  o-ilhotit,  h^jwevc-r, 
bnuUhili^  il.  It  wilt  he  Ui  gna  u'hiit  jput  liw  Ijuuii  b>  nil. 
Liyhtiii^  t>y  mtiaiiB  of  (ill  hm  |«r8i»lei.l  in  iipil«  ttt  umt ;  «iiil  jfiw 
will  fiinliiiiiB  U>  fultil  itit  (([iplimliotis  si^U-  by  ude  with  thv 
ulwtric  light. 

Vm  Mume  ymnt  pMt,  lowiu.  indiuftrinl  mlalilishiiieiits,  mid 
ttuMtriM  Imvv  Immiii  uluitiiiiiiUH)  Uy  tliv  ('liK-tnc  light.  Ii)x*ciit<tr8 
ftml  oiimiiMiiea  have  rii>d]tKl  v»ch  I'tliur  tti  zimI  I'i  HtigiiK'tit  their 
^here  u[  actiitn  ;  they  \tn\-o  neix^l  evur)'  ■•n-iuii<>ii  In  uliliiw  tituir 
[Mt«ntA,  Mnd  hnv«  Yitiiiiglit  iitt<>  |imii)iii«niM)  thL-  ntlviintjif^  of 
t)w  ptrvewHW  tlivy  (.iiiploy.  The  liro  at  ch«  Nice  tlienlru,  imil 
tliu  tii'iro  rvc«tit  dim  nt  Uw  Oiktb  C'oniique  hare  AtUfuteA 
gviuiml  *ttttiittiiii  n»  t(>  llio  iioi!«Mii(y  of  a  itj-8t«in  i>f  li^htil^ 
whit-'h  wiiiilil  lint  exjHiM;  lh«  )iutilii!  Lii  mii'h  dimotors,  hiuI  the 
electric  light  haa  ajvjMtrently  cuiue  furwuni  hh  llm  utily  iUumituuit 
tvditpttid  ffiT  thmtna. 

A*  Kei^niild  hiia  well  tmA:  "  Wlienoi^LT  a  jthj'iiical  agent 
tends  to  amergv  Frum  tho  t<xduiivci  dcmnin  r>f  itciitnm  i»/>n1«r  U- 
ntmro  industrml  applioitianiL,  thn  rlutj  of  the  adetitiSc  roedical 
iiiiin  m  tn  aoelc  oiit  Will  iiiitici[Hit<>  an  v  imvfiil  "r  dutritiiuntAl  onii- 
MMiuvuoca  iluti  bi  iti  uitriKl tuition  in  nomcMtic  oiMnomr." 

Tliia  fciein^  the  onac,  oiiitittiiig  •■uraulvo*  cxcltuiivdy  U>  IIkmw 
optical  qnoatiuiia  which  innr«  pnrticulitrly  itit«ivit  iw,  wv  Imvu  U' 
vxiiinino  what  t>  tho  el«>ctTic  li^lit,  what  «r«  iU  adtaiitngus  niid 
ita  iiiui>iiviiniui)C(iii,  mid  linw  wo  ahotihl  niinihtliitu  niiy  «t  iU 
wdccts  whivh  might  Hi-  (liitrii>iriit«l  to  thu  uy[<«i>;lit. 

Art^lioinl  light  m  ••)>t<iiti»d  )>y  niiiiitg  t»  h  hij^Ii  t«iiipi.<nituiv  a 
SLJid.  lH|Uid  <-r  jfMviit  t><>dy.  In  •■rxliiiai^-  hghliiig  thu  «le\ati«u 
oi  lviu(N:nttura  in  ]>r<*liiotil  )>y  oitiil>u»tK'ii,  tJiu  cvnibiuLi'iii  uf 
r«Mii,  t«Ui>w,  wax,  i-il,  uMviKv,  iiT  jp\a.  in  tliv  vicclric  light  thu 
vlvvaiinii  uf  tviiajHii'iitiirij  in  duu  Ut  a  utrruiit  tnvcraing  a  auh- 
BtAitCw  whii-li  iifTvn  t4>  it  a  <.-crtnin   ivsislaiiw. 

Aa  111  the  caau  «f  »i.>lnr  light,  oxury  ai-tihual  li^ht  i»  c>iiii|><nk)i1 
«)f  coluutvd  "t  luiiiinotia  tnySi  ca]'.>Titi<:  rtft.  and  cliemioal  mya. 
Light*  •ihttkiiitnl  liy  cuiiihunti"ii  diid  in  the  iixyifen  itt 
tho  (ur  the  prinui^  autirv«  <>f  lliuir  iidirity.  Tlivy  chui- 
aiH]tl«4itly  duvvloira  i»  gnstt  dual  u(  huat.  Tlio  hwit  is  the 
lutiro  ulvvatvil  M  thi!  budy  ht  giiaunua  niid  hna  tliu  grcatur 
affinity  Cv>r  oxygen.  The  coiubiiatiun  iff  lirdniifrti  i»  vne 
of  the  best-knowii  oxaiuj>Icm  of  this  law.  Thu  lOoilrit;  Vv^ltl 
nut  boilig  due  to  cnmhiiiatiutui  with  uxygvii,  (Jiice  it  can  be  prtt- 
duoed  ill  a  vacuum,  givm,  <•»  thu  c<>iit.rnry,  fen  cidiiritic  my*. 
In  imMUiiuo  iif  tlioM  data,  thv  chi'iuti  of  n  light  ia  not  a  iitattur 
ol  ivnihl,  wlicLltur  fnuu  t!it3  |i»iiil  of  viuw  of  the  illiiniiiiatiuii  itf 
thtHtrtja  or  <if  the  [iruiautiotui  to  W  taJiuii  ii^inst<  tirv.  That 
■yatum  which  ^vua  light  ami  but  little  In^T.  iiiimil  bwr  tlm  palm 
(ruiii  that  which,  prinlucing  much  htiit,  ikid»>  atti^idod  with 
diuue  which  may  act  lire  to  n<ljacvnt  bi.idit'A.  flaa  may  Imcoiiiii 
n  laiuae  of  coiillitgi-f^tioii,  il  i-iliatcx  the  ait',  it  altei-a  lJii<  a]i|M!ar- 
anvc  of  i-tiloiini,  .tiitl  in  naiOiof  ilii-mi  ri;4ji(?cts  it  aliould  gite  way 
toany  ayHLciii  of  li;{htiiii(Uiiiici'iiiiijiiuiiisI  by  Umiwiiu*  d<.-tnuii'litjtl 
i:tr<!<.-1a  luid  luitviii)-  to  i-<r1iiuri  tliiir  n.^iuml  tiiit^. 

Tilt!  eli'tlrii-  hjilit  liwii[(  pri>ilur<'d  citltirr  l>y  iid'Mih  of  thi- 
vollai*.-  an;,  <tr  by  iiK-aiiJ)fai:ciiur,   wit  aru  catlnd  u|><>m  lo  iwlnMish 

1%  diitiiMTtiuii.  fur  the  t>tfi>i.-la  |ir>Klucud  vary  iiialuriaily  in  tliuni.' 
Iwu  methudi. 
Uleitriu  Liihit  la  (Jbkekal. 
Tiu:  Li^t  fnm,  Uir  Vat^ie  Are. — 8oW  light,  whwii  du-uni- 
p(ia(»l  by  i'liu  priaiti,  prmltu'ea  ■  njiectnim,  tliatj  ia  di  any,  a  Mrim 
of  uiIduhhI  ntya.  iifc-iaitii;  fmm  nui  to  violet  iti  th«  ordi-r  of  tliiiir 
Jwlmiigiliility.     All  aitibcini  lighta  alflu  ham  a  >|>n:tnirii.  ism- 
.iiiiii;;  tlir  niiiiv  coli^urs  aa  the  Koltir  H[>u(.-Lruiii,  and  ilitl'nniij{ 
it  only  liy  thi)  iliflfi<n;T)i;i.i  of  the  v^itwnt  <)f  eacli  oJuuriMl 

10  be«t  artilicial  ti)(hl  wimid  Int  tJintwhich  in  itacinnpositittii 

iidil  ln!   miini  MiiakiKiMUi  N>  mini-   hghl.      In  rhix  nwjK'i.'t  Ihi' 

iitmiuin  light  ihoulil  lit!  pUeiid  i>i  tin,!  fmt  nuik,  for  il  ia  Ihi' 

jWliich  appi\)KiuLalta  iniMt  to  HoUl   light;    Intt    it    ia  vt'rv 

.       ^  .  nnti    in    practice   it   dues  not  alluw  ul  an    illuiiiinjitinii 

Wilituiuwl  fur  a  leiigthuiii'd  [•eriod  of  time.     Ttius,  itiagtiviium 

hiiiips  aru    not    foiitid    frvipK'iitly  in    u«e ;    thuy  are    iniistly 

timj>loy«il  in  Um  I'liituil  8tMtf>a  by  t>hoi'.gi'a|i|iure.  hs  it  allows  of 

IIiL'ir  •ipunttiiiga*  Utougli  in  full  ilayhgtil.  dtliur  in  Uiu  night 

tim«  or  111  dnrktiiiud  n-mitiH. 

Tli«i  light  of  gas  atid  that  uf  oil  gi\-u  an  niMBi  t>f  ytillow  niya. 
In  the«trv«  tlic  pr*:BOlic«  uf  th«au  ray*  nioditli:a  tliu  titita,  whcito: 
the  nvconity  of  iKiiiiliiig  th»  Bct-iiwiy  in  a  [uirticulnj-  maimer  ill 
order  to  ublHiii  the  ilt»>ii'«<l  oflVvta,  and  lUsu  tbv  uau  of  iviu^  iu 
order  to  give  tii  thv  face  a  moiii  natural  appearance. 
In  r«««td  to  thu  wtcrtric  light,  ww  liavw  u>  ituiiiipo  what  i*  ita 
lovtnt  oi'>Tnp^«ttiiii,  in  nrd^r  t^  aACairrtHin  whct])i>r  it  ia  dotri- 
fnental  to  the  «ycaight. 


Til  order  ti>Httn]dify  thu  eijilaiialioii,  thec(i!riiii«li«ya  maybe 
in  H  iiiviuiiiru  o'lifotindod  with  the  chemicAl  rays,  and  wo 
may  uitiaidur  thu  vii>l«t  and  ultra  Ti<:rlet  niyM  att  being 
aymmyiuoiu  with  the  cheiniciU  myn,  siiicr  it  ia  in  tlrno  vi<>l«l 
ntyi  that  we  tind  the  niAximiim  uf  chuinical  mya. 

Accenting  ti>  moat  writ<vnv  the  vtectrii^  light  ciiiiliiiii»  aii 
exoeaa  uf  violot  myx :  itcciinliiig  to  a  miiionly  tJtere  ia  an 
nbutidaiicv  of  bhm  iitul  rvd  niya.  Agiiiii,  ttwrt  are  euiue  who 
havp  luuiiiiiilatwJ  tliti  idecU'ii:  li^ht  to  llie  aubir  light,  and  Iwve 
ci>n«iil)fivi1  il  aa  a  whittt  tight. 

This  divui-([enL'o  I'f  opininn  and  of  ohMrv-ati'Mi  in  tmt,  T  think, 
i%  iiuttt«r  (rf  feeling.  I  believe  it  U>  bo  haawl  njam  olua^rvatioti, 
but  ujion  incioini>!et«  oluvnatjini.  In  facl,  fn>tii  an  exaiiiinatiim 
uf  Uie  qiectnitn  of  a  Lnveii  electric  light  we  niiiat  not  draw  a 
ooncliiaiint  t>i  lie  adDutvd  aa  a  goiiend  law  itpptimble  to  all  caMa. 
TliiiN  til  nul  would  iM  to  cumiiiit  a  Mirioua  miatAke,  for  it  ia 
ninHwaary  lo  tjiku  into  aoiunt  the  conditimis  under  which  thu 
oxjMi'iitiviit  hfls  biMjn  nutdc.  fiinoe  these  cniidttinna  nindify  ttui 
i^)iti|H<iiition  of  the  light. 

The  colour  of  tho  electriu  light  ia  nlliictwl  by  tliKio  eauam— 
timt,  tho  inteiinity  of  tlii>  uiirnrnt ;  avciaKUy.  tJie  nature  of  the 
olectmdM  ;  tJiinlly,  thv  lutnni  uf  tho  medium  tnivuraed.  It  la 
iin|N>rtAiit  ti  know  iiiid  l'>  niabv  uiitu  of  thetio  tliree  crukob  in 
luiy  ox[HiriiiiL-iit,  and  it  ia  ftum  not  liaviiig  taken  tJiemi  'ui\» 
auciiiint  that  lUfferont  obaerven  hnve  arrival  at  diverm  remilta. 
It  is  neCiMtaiy  nlau  tu  take  into  norount  llio  iiiodv  of  piiNluutioii 
— roltiue  an,  inoandeaoonce. 

Tlie  electno  light  being  pnalucod  by  an  eluviitioii  of  tuiii])em- 
1 11  re,  the  gnwier  th«' inti)ii*ity  of  the  curmnt  tlie  htghvr  wnidd 
l>e  Uiu  t4tiiipeinti)ro,  thu  n.-«iatMncu  to  tho  curruiit  iMiing  uotiatiiut, 
amt  it  ia  km-wii  tliat  Iliu  co[>>iir  of  the  light  U  ill  connocliuii 
with  l.liL'  tcuipcmlur^.  Fi^'urcm  supplied  by  xrarictiR  writ«>r»  do 
not  cKaotty  ngi«o,  but  it  is  admitted  by  overyK-dy  that  tho 
highi-r  the  tumjit'tntui'B  the  grwilor  th*  brondl.h  "f  the  Inminoua 
Bpvf^lruiii.  Thus,  for  instiuioi.',  a(  SOOdvg.  ovntigmdu  wa  havo 
tliu  rud  raya,  thvcomiiK^ncvinvEitof  tlitiRimctnim,  iiiidnt600d<ig. 
thv  fl|H.x-ti-uiu  wdl  bo  coiiipk-tv,  tl  will  uxt«iid  t"  th«  vi^-Ivt, 

The  odour  of  the  light  dupunding  ujxm  tvnipuraltiri',  and  thia 
bving  duo  to  the  iulfln«ity  ..f  tin;  curreut.,  it  rvaiilta  that  the 
apvsjtniin  of  till*  eU-ctriu  light  ia  rariAblv,  and  thu  hi^li(.>r  the 
iri[«ii>ity  the  iiioit  will  the  aiiectrum  Ijucoiim  di.'vwlo[njd.  Thua, 
thu  art;  liimiia,  which  give  a  gtvater  miioiiul  of  light  thun  inoui- 
dtaKuui  huiijM,  iiave  a  moru  codi)iJvU.<  apcctruui.  Mvivvcr,  ui 
practice,  n  laORtlicnud  ouauination  ia  not  nvodwl  in  unlor  U/ 
detect »  great  dUfurancv  Iwtwuon  the  lighta  fumUhvd  by  these 
two  syetuina.  Tliu  uled^odea  eierciau  ulaii  a  iintnblu  efTuct. 
Ttiey  may  be  nietHllic,  <rr  with  the  liaaeii  uf  caxbou,  either  pure 
iir  in  n<liiiixtun!  willi  vaii'iiin  nubatanceo. 

MiilAllicrlwlToflca  being  liable  to  fuaiunHroaeldom  eninldyed. 
Tlitiy  hate,  however,  bi^eti  iililiMtl,  when  ootitod  with  ciirVin  aa 
n  ])nitui,'Liii]{  agi;nt.  Zinc  givea  ii  blue  light,  silver  n  grceu  light, 
and  iJatinuiii  n  rud  light'. 

Punt  carbon  givoa  a  [mIi;  light,  pnducing  a  wan  n|>iiv«nuioe  ; 
it  cuiitaina  many  bhic  and  ritiliti  raya.  I'nually  it  ia  in  ralmittniv 
with  various  Mtdwtancn,  whi^^h  ititrtMau  ita  rHaiataiioe  and  ita 
ligbtin;:  ]H>wer.  In  onhir  to  jireventa  too  nipld  <M]itsuui|<tiim  of 
the  cnrbiMia  and  to  inaulatu  theiit,  tliey  hare  aometimea  heuu 
ac)ainittHl  by  various  ■ubalanoes,  whicti  have  an  ulTtict'  uimn  the 
oiniHuiiiiiii  of  thu  light.  Ka'.iliu  giM.-a  ii  liluiali  tight,,  |iljwt«r  a 
viulift  liiilc"!  light,  iicigDesiiiiri  a  yellow  liglit. 

Wl'  lhii«  >««e  that  llie  electric  light  is  nut  id  coludaiit.  c>>tiiii». 
HJtiiiii.  not  baling  alwn.}*a  an  idi^niie.tl  ■jn-d.i'uni.  It  vnnm  in 
Hccorilnnre  witli  emiain  which  aiv  nell  kiiouii.  Wt-  iietMl  not 
Ik<  aiir|irTKKl  that  diOumnt  iltitn  have  Wen  given  by  [tillemnt 
wriUfiw-  Tina  follows  from  the  faut  timt  they  Itavu  nut  upenited 
iinilur  tht!  Huiiic  uoiulilioiui. 

Ill  wlwt  oateguiy  iiiuat  we  place  tlie  electric  light  juxaluced  hy 
the  vultAiu  arc  i 

In  the  genendily  of  tbe  ap|»An>tiiH  einployuil,  ciiHmiii,  either 
alono  or  in  ailinixhin<  with  vnnimii  hiiI»lhiu:i«  to  aitgnioiit  ita 
hiniinoua  power,  to  niitdiir  it  liardtT,  of  grvnter  ciin«ia1.i)Dcy,  atid 
•  if  higher  reaiatMiiei!  to  the  curreiK,  and  iilan  tit  |irevout  a  tu» 
rapid  citi\anmption.  h»a  bueii  employe^l.  With  eloctrodea 
hannga  Iwuiis  of  c-atboti,  the  luniiiioua  s|ie«truiu  i!*n  only  be  the 
■piTcti'um  of  cai'lK>ii-  tliat  is  to  aay,  a  apeotTuni  in  which  the 
giviitlMit  v\tvtit  in  occiipii'd  by  its  niya,  I'lu-  »uli*t.-inct«  which 
iiiny  be  addiil  t'>  Ibir  ciiMxin  will  lEUHlify  the  oomi'niiut.iiin  of  this 
Hpectriiiii — that  ■«  f.i  «ay,  will  inoriiviii'  ■■•r  diminiali  tho  t^iitent  '»f 
oerttin  coloured  mya  such  as  the  tvti,  thi.'  yellow,  awl  thu  bliie  ; 
but  the  violut  ray  will  always  puraisC  ;  aiiicc  the  added  aub- 
ataiii:M  will  liot  do  away  with  tlie  carboii,  the  s|m)cIiuiii  of  which 
will  always  «p|iwr.  Thua,  tliv  vlvvtiic hglil  iiiuat  be  ofnBidered, 
III  iKX'ordaiK'e  nitli  cliv  st'itiitiieiil  iif  iti>>al'  writers,  »s  a  lJi;lil  rioli 
ill  violet  and  cheuiiud  rays. 

The  iwtmv  of  till,!  light  lniiiiif '  Icnowii,  wo  aN  called  upon  to 
inf)uire  w!i«Ther  it  may  bu  dvtnnicnt<d  to  tho  «yo  by  reaton  of 
ita  c^ -III p-jsit loll,  or  whether  ita  iKtiiii  ui>on  the  eye  ia  mervly  the 
c>iil»cN|Uttnce  oi  its  luiuiuous  intuiiaily. 

Ocfuru  taking  up  Uia  <i^ivstioii,  it  will  W  as  well  to  pnn  in 
review  tile  iiiaiii  opiiiioiiB  which  Imte  been  exiireanud  aa  t<i  tlia 
utility  of,  or  the  accidctite  ]>i-mluccd  by  thu  uleiim  light. 

M.  d«  Weckei'  employed  tbe  electric  Ught   iu  l^>phtalmulegy, 


» 


» 


n 


and  he  tlccUra  tliiit  it  ngreon  with  hia  iHtUeiila.  U  nhinilil, 
hiivcvtr.  tx:  miil  tlinl  mir  Teiimvil  ct illt!ii||(uv  eiii|iliiji^l  u  AytMin 
bNriluc  II  fi^eblv  mli'iii.  a  nyaU^i  in  wliii'li  mtu  "t  tliu  olec- 
IzoiltM  ii  >if  c<i|>|«fri\[i(l  tli«  other (i/ ciir)»iii. 

Acci->nling  t>i  nfniillmuT.  the  uluctrii:  light  is  ridi  in  bliiv  Mii) 

Ti<)l«t  ny*  :  but  in  hut  i>|>iiii<>ii  this  ■»  ii<>  diitwfiiick.     (>]i  Iht; 

c<Jtitntry.  th«  tffi-ct  is  »){ii'f"l'lc  Ui  thi-  i-ctiun,     Acr-i>riliii|[  b-i  M. 

Jkvnl  Mirn*  in  1)11  ili'iniiK'iitHi  ■.•IfiM't.     TIh-  (vuhts  t>f  inUn  «i)il 

aiii)i>nptivit«  which IviVL-lwrii  iiiiliuit<nHii  iiitifetLHimml  i^li^cimlniiii 

iviiit>>i->tr)',  itiiit  iluu  to  u)  nLuoiuml   aluoriitiini  ttf  li|[ht. 

uilvl|>r^.tljiin  iiiii(ilu.-tively  lewlN  uh  In   lh«  h)'l»thrsiBuf 

mcvucv. 

Ciihii  Mimit*  lh:it  the  cleclrir  lij^M  imUton  Hit  n-linji  fnmi 
wvvn  to  twelvf  tinira  tnoiv  tlinii  wimld  <ir)iiT  lliiiDot  >if  v\aH\ 
iUiimiiHitiiii;  |i»«jit. 

"Thr  nWlric  lighl,"  **>■»  M.  Fii'iiMil,  "i>resoiit«  fmm  the 
U>^ieiiir  puiiit  fif  view  «i»  "njoetwm  which.  1  think,  haa  not  yet 
been  |Hiirit(xl  (>u( :  huniiiit(  in  tlie  nir.  aiid  eajiecialiy  iti  nil 
slnviBt  cVm^I  Hjnee,  it  jvr<>i1t)n->i  hyjmiiitTic  (Miy]uHiiljiiiiH)  iiciil 
— ajpu  whirh  in  ilM'lf  in  iI(>I(>UT)'>iih,  mid  wliiih  Iikihiiwi  n-nilily 
cnnrMlml  itil'i  nitric  rtni\  l>j'  i\w  iivliini  nf  iKjiit-miK  vniHUir."  To 
hMiuiiv  ciiririiictHl  i>f  tin-  i>rviuiiii-v  iif  Uuji  ifnit.  il.  in  itil^d'enl  tii 
iiuidl  tbv  nttii' MjihiTi-  williiit  diiv  of  thv  more  m-  Imh  opni^De 
l^ubea  sumnindiiii,'  ttn-  eleeti'if  light.  Tn  give  >iii  irle«  of  itH 
ntfsctB  we  ni>y  ijiiole  the  iiisljuicGi  nf  ii  fnclor)'  whvrc  in  n  ■mnr- 
wliat  huge  woriah'i[i,  then?  weiw  fonrtoi'ii  tire  Iiiniiw.  "  Iti  •iiiUir 
Uie  windjiwx  "f  thi'  »{n.rtiiii>iit  »iTc  cIiwhI,  jinil  nfirr  lhn-« 
hiiura  of  tliv  liglilin^  llu'  nir  wim  it'i  hui^-r  nit|unihlti,  Hiid  th«< 
wvrbim'ti  worn  iili]i){i,sl  ti>  niivii  the  wiiidnwn." 

Luihiiuky  hcciim*  the  vtcotriv  light  nf  iirtKluciiiij  toiii]i--rnry 
myAjMH  dtib  to  tlio  cAtitrftction  uf  the  ciliary  iimi»«1(? — "  Keciunl 
il'OJ>htk]m4>lAfpe,'*  p.  \2&.  1881. 

OtwervBtinn*  on  wrioiiH  .vcld^Ttta  ]mKlu(r4H!l  hy  bha  i^Mltic 
it  h:«vii  hocn  publlslHid  tiy  Nixlidr,  R/icfclilTe,  Efnry«  Jnhn, 
l«  .iiid  KuHiH. 
it<iiiclkUtlAl  t^iidcHl  Olid  of  liuoxiifuruiiiNMc  (Ml  lt;{liting  by 
UlM<<  w-mts  "All  tluil  I  iJiin  tuiy  with  ijoMiiiiity  is  tbnt  when 
I  Wpi^on  I'd  iin  eVcDiitt;  to  tiuvcrtH.-  th«  AreDiie  de  l'(t|M(ra  my 
Mrea  nr«  al>r<iii|{ly 'iHvot.i^  )>y  llitH  ilA/r.liii}-  li},dit  iiitd  l>y  iln  c<>ii- 
LiiinnI  iMcilUti'iii*,  niul  wh^n  1  nni  nbli-  I  am  tttn  Knt  Ui  put  tii 
ncli'ii  Uie  liiUiiiiiiit  of  thtf  uym  mid  iiyidida,"  Aeordliij"  t«> 
Ijtetlwn^  Vnn  Cnni>ii,  thv  ulwtrio  light  contuiiiii^^  iiiiiiiy  cht-mi- 
Okl  niyv  is  n«]ly  vi-ry  ol>jvcliotiii)ilt!  for  Ihf  cyuAijjht.  Such  itru 
the  drawlwckB  whkli  linve  Imm-h  iii<li<vitt:^l  -,  Let  u*  «ve  hon*  wc  iiuiy 
gnmitler  thvu  in  urdtt  to  arrive  at «  immtu  foe  tb«ii-  HT'ntlnnee. 


THK  [tK[,ATlVE  ECONOMY  OFTHK  Al.TKKNATiNO 
AND  THE  OIRECT  CrURENT  DYNAhfO. 


In  lh«  ixijier  rewl  liv  Ml-.  \Vm.  Staiilny,  Jr..  before  tlie 
Americuii  fiislitiiU!  o\  VAovtriat}  EiiuiuiHii-M,  lliu  imtbor 
druw8  a  comiMiisoii  l>etween  th«  Dmcivncy  of  the  cun- 
timioiiH  ami  aIU!m:it«  eiirntnt  m:ii:hiiim,  <iii(l  lie  fiiiidly 
awiuds  (ho  juthu  tn  tht)  iillcriiute  (-uiroiit  mitrliiiio.  Pn- 
UurtlVt  huvrcvor,  bo  shuw-s  that  the  twu  kinds  of  tiuK-hiiKTH 
nre  «<|iuil  in  ecfmnniy,  by  ineaua  of  tbc  fulloniiij;  HtiicnietiUi 
UB  U>  the  uutgjut  of  each  : 

Uiroct  vuiT«ut  tiMcliit)«s :  j  volts  ;  If  ohms  ;  A  Hm[>^rc8. 
Ahemating  current :  2  /  \ti\ta ;  ^  It  nhnu ;  \  ,-f  Hmfi^raa, 
Now,  the  Above  MtiitcinenU  nuit  Nolely  ti()oii  thr  axmi million 
tbat  the  coils  in  the  ultemale  current  muctine  ar<->  itlleori- 
Dected  ill  serieA,  in  whitrh  tafui  ainue  thn  E.  M.  V.  ^'RticniTfid 
Taul<l  )k  2  r  voju,  lut  (:oni[tire4l  witli  s  ytAt*  in  thw  ilir<!(-t 
current  machine,  in  rugunl  to  which  latt-cr  the  iiectuwiry 
]jnHuni|ition  cxintA  that  half  the  coils  are  consUtiitly  in 
|wu)lel  arc  with  Uie  mher  half.  For  the  alternating  current 
f^MMTBtor  tho  uvenige  viiliio  of  iho  E.  M.  F.  ^enemtcd 
wnald  oiiIt  lie  2  j-  vmtfr  Hi'-  r'-vhlii-u*  in  the  |iurticiikr 
(Me,  e^i'ienLly  iuuiiini«H,  that  :t!l  the  iimiiitiire  cciiU  are 
eoiinMtwl  iti  Mirie*i.  The  rr^t  followii  -.ta  n  ntitttor  of  coiiixe, 
M  a  coiU  conricctod  in  iKtrallcl  arc  vrith  u  »mtW  coils  oficr 
one^juarter  tlic  rosisuaiire  of  n  coiU  connect«<l  to  n  nimilar 
cnila  in  M>riw.  'Ilie  ivMtltaut  dodiictJoiM  wnnid  )io  true 
Aflly  U|K>n  the  M««uiii|><ion  of  hko  cOii<)ition«  for  both. 

These  conditions,  bnwcver,  do  not  <!xisi  in  |iriu-tiec,  and 
regnnled  Htmply  ii«  iniithiTiiintirii.  the  Kt^l^nieid?!  ure  nlw) 
QjKit  to  oritidiim.  It  u  ofrklcnt  that  »o  far  us  the  work 
perforuifKl  in  ^i'^inmitin^  1'!.  M.  V.,  tluit  in,  tht'  r,i.U:  of  ciit- 
tinx  linim  of  forot,  in  cimt^iirni>)l.  the  itvetuge  reHiilt  ix 
iil«iiti'-4il  for  iht<  two  ty|>eM  of  niiu^hitu:-.  tm  the  more  tuUjita- 
ban  u[  a  conutiu(uh>r  (or  the  n.-ctilinitinn  of  rerenixt  cur- 
rentji  hna  no  effect  ii]K)n  (he  ivjtulliiiit  v*-.klueH.  Hut  the 
J£,  M.  F.,  iinii  cot»«(]iH'iitly  the  current  gcncnitcd  in  the 


alteniHting  niachino,  is  the  direct  roBnlt  of  two  (acWrs, 
iiuuicly,  the  rate  of  cutting  liiie«  of  force  iiid  the  wlf 
indu(.-tK>ti  of  the  circuit,  which  1^*1  niity  ho  tie^tlvctM)  with- 
out neii(til>l«  envr  in  thi-  utlvulatiuiH  for  the  iivenige 
eluctrumotive  force  in  thn  direct  currunt  nuii:bine.  Uiit 
it  i-tinmjt  )tp  ne^k'irti^ol  in  the  nll^rnntitij:  l-iutbiiI  machiiiQ 
;ut  at  jireeeiit  constntctod.  The  eflctl*  of  self  induction 
react  at  each  chiuige  of  field  iipnii  the  movinj:  coil,  and 
the  resiiltiiin  effod  i«  n  «iibiiactive  (jiuintity  which  nun* 
Itc  deducted  from  the  iivom^e  unvMint  of  clbclmniirfive 
force  gciierat^sl.  Any  conchi-iions  Iiiwisl  \\\*>n  ii  neglect  of 
this  imjxjrtant  fiietor  cnnnot  )>e  imiihcuiuiicully  i-orroct. 
Wero  thoix:  no  tolf  itYdnclion  in  the  urnuitiiru  circuit,  the 
ex[ii««aion  for  the  avenge  electro  itHitivu  focve  E  in  Itolb 
tiMchinCK  uonid  i>e : 

/;-4  ri  //  11.     In  which 

N  —  niuiiltor  of  revolutions  or  ttinui  in  unit  of  time. 

A  -•  eqiiivaleiil  sirwi  of  nmiauipe  coil. 

//  "  iiiiniVier  i^  lines  of  force  [ler  iiitit  avaa  of  fieUl. 

The  altove  is  the  avenge  valua  of  the  integnJ  of 

ifM 
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For  itlternatc  inirreDt  niuchiitos  a  Kiitrtraeti lo  term  ent4>ni, 
which  de|wndN  njwn  the  lielf  iiidiu-tion  of  tlic  cimiit. 
For  the  luttcr  loachiiic  no  have  : 

rfii        djAUtwe  +  Li). 


A'=  - 


which  re<ltiec8  to 
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in  which  is  introduced  »  »u)itnict!Oti  term  which  dejionfl 
ii[iun  the  iu<lf  induction  of  the  ciiviiil,  ;tiHl  k  u  function  of 
tho  ciinvnt  Honing,  t.  N^leeliii};  thin  terra,  (he  value  of 
A'  rodiicee  to : 

l-:=2w^.HI*\ne. 
for  which  the  flverajf^  rnliie  in  4  n  J  H  lut  before. 

An  rcjjpinis  the  Weirtinghoiiao  iimchinc.  »  further  cmK- 
in  intJVMlnctHl  in  the  u^unmption  that  the  coiln  ure  all  in 
scricsi.  llhiKtnitioii)'  of  the  nmchinc  nil  ^how  them  con- 
nected in  fliiif^lc  multiple  arc,  which,  so  fur  a*  the  ei|Uittions 
for  the  E.  M.  F.  iire  concerned,  would  simply  luivo  the 
efli'-ct  of  re'lucin^  any  iinch  nmchine  to  the  form  of  one 
huving  half  the  mmiitei*  of  fields.— AVcrfmJ  H'vriii. 


FFFICIENCY 


AND    RKOlLATIftN 
JiVSTKMii. 


<IF   ELECTRIC 


Dr.  Loola  Duncan,  writing  to  the  StrHrirtti  WtM,  |a)iiits  out 
tlir%t.  industiiftlty.  the  f|iii.*alion  of  i-U-ctric  liuhtini'  hits  iiuw 
entt^rcil  W(<ll  ii|»>n  h  ihv  plutaf.  Thtt  i|iiu»t,ii>n  i>  ni'l<Mi){cr  la  it 
|tijMib]p^  bill..  C?nn  it  Im  TvndcitHl  i-onoinicnl  I  TIic  connidcm- 
tioii  of  IiHUN-jt  u  thcrcforu*  lamit  iiii|M)rlanl.  Dr.  Diincnii  ihUM 
cliui«ilU-s  llie  jiriucitKil  luMvs  ill  n  (lyunmo  :— 

1.  Friction  :  iudodinu  friction  nf  bcArinn  an<I  britah«a,  and 
resistance  uf  nir.  2.  Eddy  cum.-iila.  3.  Lum  iii  tlud  cuit  of 
the  anuAtnTe  which  is  *hoit-ciii-inu>d  by  thv  britnhus.  4.  I>Nti 
due  tu  rwri^niid  of  ninpiuliMn  in  tlio  iii'umtiirc.  5.  litdueed 
currmtta  in  I  hi;  imlii  iriocei.  6.  Eiitti'm*  of  aiaueVM  7.  Lom  in 
tild  uinfcneit  Colin.  8.  LuM  hi  amiaturu  colb.  Theae  liitMW 
muiiiftuL  Uieiiiselve*  aa  hoat. 

riu  tiriiL  coiiuden  a  shunt' wound,  constMit  iKiteutial  dj'naiiui, 
aud  die  vnrijitioiui  of  thiMe  it.i>iiiii  m  thtt  loiul  varitn. 

As  th>>  ftpevd  of  Lhu  nuMdiini!  is  omstAnt,  and  the  potential  at 
lli4i  tiimiiiiiUs  is  coiwtaitt,  thti  iiiuuootic  tii^ld  in  almost  i.'iinMtniU  ; 
it  iiiti«l.  Im  iJi^htly  slroiii^ui'  ah  the  IokiI  iiiuiuiia««.  (or  thw  Uilal 
R.M.F.  iiiuat  Im.'«  liitluijnMlerMtheuunvnt  is  greater  :  but  for 
our  jjiir[H)itt^a  wu  tiuiy  consider  it  constAnt.  The  speed  being 
coutULiil.  then,  if  Moriii'u  law  Imlds  for  t.hi>  sum  of  the  tensions 
on  lltL'  two  ndiw  of  the  lielt,  we  littvi!  onv  c»<istMii(  for  the 
friclioti. 

The  K.M.P.  in  ths  eddy  uiivuit  de|>ttiiih  un  the  same  betim 
thnt  the  K.M.F.  of  die  dyii;uuo  dovH,  and  as  tliu  reaialaneu  nf 
tbuHv  utrcuita  in  oijnsljiJit,  tills  loss  also  is  couatant. 

Tliu   loas  ill  the  ooil  short-ciirHiteil  by  the  bnishe*  de|.teniU 

'  u|M>n  Lta  resistance  and  aelf -induct ton,  and  u]iiai   the   Ureiigtli 

I  and  reUtire  dire«ti"ii  of  the  fluid.     It  ia  alto  atl'iictuil    by   Ijie 

current   in    Ihv  nniialuru,  but  not  Ui  any  voiisidenblu  i:xiiinl. 

I  1'lici«ati   fantiira  buit^  «<>t»t*iit,  Ihia  luoa  will  b«  dinalant.     The 

loM  dun  to  lhu  rvversal  of  luaijiietiBm  iu  the  anuatuK  depends 

ujHun  the  atrett^li  uf  the  field  and  the  rehicity  of  the  nitatioii, 

and  is  tlieref'-re  constant.      Itte  iiwIiiLHtl  currents  in  the  uule 

pieeea  of  of  the  ordinary  ahuiil-dytiaiiio  can  laa  tiuglectad.     Ttw 

lOM  would  dep*nd  on  the  flwAum'-Vtaw  va  Vb»  <3amt»»^  ^>:^i>^ 


J?r.=l- 


uUl  Iw  iJi^bt.  The  Inm  liy  a]Mrkl!ii(;  tibcnild  Tie  innppreeUble 
In  wull'UiiiMlinii'luil  iii»cliiiii»t  wliii^h  ™iv  uiit  "Vttrlmwltil.  I'pt" 
A  cmiiiiii  Irnktl.  beyoiiil  which  iJie  rimdiiiit.-  *h'>ul(l  iii>i  tn-  rtm.  It 
will  \hi  vtiry  smnfj.  viTj'inij  with  the  luljuBtuiMit.  Ttiu  }<•»  in 
lliv  iuiivi)i;l  iiiib  i>  iimrly  I'niwUiiit.  iiitTt^iuing  nlif^htty  with  titi.- 
J  liMuI.  Th*i  l'M»  ill  tin-  nniinturv  w^iU  vnririi  m  'A  Wu  luny 
I  coiiHlilur,  lliivi.  tluit  thi*  !•«•«■  ill  n  v<>nitraiit  |>iil«iitinl  ilyiiMILii> 
art-  umiBtJiiit,  excuiiliiiK  mity  the  hiw  itiic  Ui  llixi  lii-nliii^  i>f  t.Iii; 

K°"-iture  ojib  by  tim  i:iuTviil,  (jt  »ii  ni*y  reiii-tuwiit  thu  hjM  in 
B-mwer  u : — 
v  shituld  be  aide  lh«ii  fnnii  the  mewuratl  eflkieiioy  «t  nay 
ii«ii  Ui  tletlnov  tliu  a[>[>n>iiiiiiit(i  iiRiuii'iiuy  fur  uiiy  ntlii-r  IikuI  : 
pniviibii){  UiDCunviit  in  llin  iinimHm' w  not  Blniiij;  en<>ui<h  t" 
•oriouiily  nwliicc  thn  utrMiKth  nt  tbr  1'n<bt  luul  miuui  ximrkiitg, 

Kx^riiitents  nf  lliv  FTunkUii  limtitulfl  uni  ciiiiriilri-iil  im 
f iilkiwrs  : ^ In  thewi  the  Aniiiitiiri'  ri-iclion  vna  nligUl  mnci]  Uie 
nrnuturak  were  oktapied  diru'tly  ti>  ihu  ilyiuinr>iuL-U-r  vJwft,  ami 
*)ivro  wu  no  belt  t"  [lull  tliuiii  n]>  a^tin>u  tbt>  liuitnii^.  IniU-u'), 
it  is  inturaaliitgHii')  in»tTiK-tivu  (<i  i->>iiii(iiv  the  friclion  t4  Ibu 
miiiitiirn  iiU'lnr  IhvM!  <.*in-iinwt»ni<i.ii  witb  ihiit  i-f  thc>  |iii1b<}'<-f 
*hv  (lyiuuitititivUir.  Thi^  hitUtr  nviglitii)  iiovvtui  Iniwliwl  IIk.  .  lui't 
WW  CmhUy  Ifdtud.  Tlie  luninilniv  (rii-ti'>ii  vnriMl  fnxii  *16  li.  ;>. 
TO  '4  h.  |>.  in  dynamos  wha«>  nruialurM  variial  iit  wui^ht  fi^>iii 
Ihrco  iir  f»iir  bi  jwrium  l.&OOIbs..  while  tlii>  fnetion  >.f  rho 
[iiillo}'  n,m\  th«  w.irk  iiiMtoriNul  in  hent1int{  rhc  l>i.-It  wim  «.uin- 
Kiilunilily  iivur  n  hiino|><>w(ir.  vnryinf{  with  tlic  tiMuion  of  the 
IkiIE  Mill  the  Rpaucl. 

Tha  fijifunii  jpYnn  arti  fmni  t^aU  <>f  t«i>  diir«ixMit  ty^xM  of 
<Ij-nitni<iK.     The  Udt  Imuln  fjivtn  Mi!  o»niiiilen«l>ly  til  iix«i-Mit  ••f  IIrt 
O'lniinl  <tiili>ut,     Tho  i«6u]t<  are   tuIucmI  t<>  uii:  yhIih:  •>!  tUi.r 
~  liiu  =  106'85i.-ia.  of  mc'rciiry, 

Pimvr  apiJicd  iuh.-|i....  4-2      73      12-d      14>        IS 
l,M!«H-.tii»rri.t  r'.' /{  1-lft    1-21      1-26      122    IM 

WK^nm   6m.    lltXAMO. 

P.mcr  »i>jJieil  4  7  11  13  14  4 

LwMB  «)i«(.t  fJ «    -77        -73         -73       -91      1-04 

Tn  tlw  lintoolninit  of  Uiu  RiIwihi  ami  the  but  two  C'biiuiiH  ri( 

I  Weaton  niiu'hinu  IUm  IikwI  waa  ];n<alt*r  tkin  th*t  n'TiiiAlly 

iiM'il,  iind  (hu  utraM.  ii(  tbii  iirnuitnii-  i-tli'rvnl   ii)civiu«d    the    lusn 

in  the  tii-M  .uid  in  «|i>ti'Liiii{  to  n  oiiisiilKintblv  vxtetit.      Within 

the  limit  >if  nrditiAjy  une,  h^wi'i-er,  the  I'luiw  mi  itbrri'ivnt  l<ut.U 

mny  he  rogardeil  oa  a|>]>rrtxiiiiflt«ly  otiutiini.    Tliv  (•Ilit:ii>iif\ 

'  then  bti  otprawad  in  lemm  i>f  the  jmwer  Aji^ibod  or 

A  +  (^tf 

WiW)(. 


1')it-  I'lNMim  iit  couHtMiit  vHmtnt  (lynnin<a  nwy  with  th<!  ini-th<Hl 
uf  rtiguliitioit.  A  Lir^cn  ntinili>r -if  ilyiMni'ift  in  oi>riiiniTivi:il  niu- 
im  rt>({iiUtMl  by  NhiTtuifi  tlir  tinuho*  in  micIi  n  oiiy  a«  fi  mn\n! 
ihe  iNil^-iitJAt  at  tlie  tvniiiiuJa  vnrjr  with  the  re«iHt*ni.*C'  in  tho 
exieiTiAl  cironil.  ConoJilDr  thin  ukm'.  xniouuiin)^  the  Hiacbinv 
•erie«  wmnid.  Thu  cunvnC  Arouinl  Uiu  hulil  iiuitfnclfi  reiiuiiiiH 
constniit.  and  wo  ahnnkl  hiivo  u  ctimtAiit  «trrTiKt4L  i)f  G(<hl  but 
for  tho  n<jH,-Liiii)  <>f  the  nniwUire,  Tbis  will  vniy  wilh  thv  kvul 
of  tht'  bniiliuiL,  btit  in  wvll  c«>tuitniut«d  inacbiiitv  it  ahuuhl  not 
Iw  {tn-Al.  f)iir  biKMii,  th<!ii.  >Ji»ul(l  Ihi  cmitinit,  with  rhu  t.-sou|i- 
liim  i>r  thNtdu«  l(tsiHLtkhii|{and  U>  tlio  him  tn  tlu' thi.rtdivintiMl 
c<»il,  flupposin);  llic  (lyn^imo  ia  h  diiMxl  divuit  itM<-hiiu>.  BotJi  nf 
tinwe  iMt  wiitild  inciv*se  as  tho  diaulacuinuHt  <'f  th«  brua]ie* 
incruiwcH,  or  wmilil  be  grent«r  na  the  li«il  U  lou.  Aa  Uia  oth«i' 
hwam  wiiul'l  uli^htly  ducrwiM  it  inay  be  unrniod  Uul.lh«  hm*, 
tntting  tiviirytliiitij  tii|{i>Ui(tr.  wimlrl  Iw  nearly  oiiubint  j  «r  ft* 
our  j>ar|i<«v  wv  out  [nil 

JSC.=  1  -  -^^ 

WUIS. 

FiiF  tho  uIamm  of  niiiohinM  ivnuidvtwd,  then,  the  etXciL-ncy 
will  )»•  luw  for  ainnll  Icnila  luid  will  iin^nuwu  nnlil  elfM-tit  ^riwn 
Hiiib-rS.  6,  7,  and  8  Ihh-.-hiv  |ir<'TiiiiiL-nt.  when  it  will  duurMisu 


CENTRAL    STATION    UUHTINO    AT    umECK. 

In  Fubruniv,  1884,  tiie  fleniian  Rilbwin  CViiu|Muy  luikM  the 
Senate  for*  liccnco  iumI  cDiioeani-m  fi>r  tUc  mifjily  of  oW-tm' 
light  f'>r  LObcck.  Tliia  t«i|Ui>at  wm  not  ^ranteil.  as  the  lomi 
iiitendt^  I'l  d<i  thw  wmk  itself.  A  cunimittw  wrm  electal  fur 
tJi0  t]»or*>i>trli  invMtiuation  of  thv  innttcr,  and  on  ilie  19tA  -Inly, 
1886.  tlie  Sen»t«  i%M  C'niucil  di-cide^l,  after  hei«rin|,'  thy  rejwirt 
of  the  C'unniitlce,  upon  cr«;linB  an  ck-ctric  ptuil  nnd«r  tho 
aitspiCM  nf  tho  Statu  nf  Lubi-cR.  Tinnlon  for  oxoL-iit.ing  (hi- 
wnrk  were  8f»licit«d,  and  M.  Scbncki^,  nf  Nuraniliei^.  wiw 
sivcn  the  ooutmrt  in  FchtiwrF.  1887,  for  th«  whole  i.lant 
dyiiMiKM,  a)tinnilti»,  inatninii'nu.  mid  cablna,  am!  iitthi(litif; 
tfta  ciinii<N.-ti<inti  witli  tho  inHt«llatii>nB  of  |>H\'nlt<  building.  It 
MM  <mly  nfl«r  Kiuter,  huwevi-r,  that  the  cuiitjiH't'jr  ukuIU  lv>iu- 


lueiioe  witJi  the  IniiklinK  of  oiiginu  and  bulcr  hotiava.  Th« 
ureciii-n  of  thtM;  buildiiih-H.  t^jyutlior  with  tho  [>liii;in^  of  tli« 
bniWr,  the  ateniu  t'Uj{inea  find  dyniinioa.  ain)  tJii-  Uyinx  "'  ">*' 
(udilea  and  iii*tnlliition».  Ua'k  n  much  Ion L'oi'  liiuu  thnii  wua  at 
first  nnT.igi]Mtvtl.  and  liio  nionlli  "f  .Xiiauttt  mmc  tjcfor*  Ihe 
contntrt.o]'  iniiiM  iirii^ruL-il  willi  the  nrin^tio]!  of  thu  atiMiii  eiiidnw, 
dyn»iii<«,  iind  tin-  (.'li-cLrii:  niJiainitua.  SinndlnnuoiMty  with  t)iv 
<:oin|ilutii>n  of  tht;  wholi!  i>f  ttie  wot^  in  the  Dn;^ne-iivuiw,  the 
uabla  Uat  iiut  undL-ivmiuid  woa  tcotod-  Afttrr  nundry  triida  in 
tlio  tiiigine-houiM  aim  iu  a  aioall  ntinibcr  of  tirlvalc  buildin^.'s 
had  been  nuidc  in  the  bc;jinning  of  thi:  month,  on  thu  16ch  of 
Ni>vi>ni)>or  the  whol<<  xyiiU>rii  wnx  shown  in  o|icmtioii.  including 
alo'nt  1,000  ^low  )iini|>>  (16-<iinilW  iH>wer)  mid  nboiit  tavnty  arc 
UmiHi  of  600-mniUv  jiowur.  to  whidi  e^xhihition  the  iiiuniben  uf 
tho  S(!tiatv  nmi  Town  Coinidl  Mure  tnvitvd.  TJio  fir»t  trial,  aa 
well  aa  lubauninetit  ouea,  jimved  to  Im  n  grwit  kuuconii.  ami  th« 
plant  huA  atuiwii  iiaelf  to  be  well  executed  in  all  it«  dvljiilx.  Thu 
wholi;  ayatoni  «aa  atnrtAl  woi-kin{;  ou  Sovviiiliw  22i)d.  1337. 
and  luu  (wmud  the  fuUuat  conimvntbilion  not  utdy  fmin  ll)« 
kiii>wiii|j  onus,    but  rniin    tht*  giainntl    ]iuhlic.     Oii^iimlly    the 

tilanl  waa  onlv  iiiluiulwl  for  a  rvjjidai-  tujiiily  f"r\000  ^low 
iinijia  ( 10-13111(11  u  |iow or)  nml  100  are  Umi*  (400-i-rtiullo  jnwwr), 
ru(|uiriujj  ZSO-hoiitt-  pi-wi'r-  However,  when  lit^'iii*;  down  llio 
plant  it  u-iui  thought  )ialtur  to  have  a  rasiimcUlilv  rvM'n-u,  aiul 
alaii  to  niaku  pniviaion  fol'  tlit<  iiinU*naloii  of  Iho  ayalvin  by  oiie- 
lialf.  Thi>  urtdurgii)UiKt  cahlua  vn'tv  m.  tho  Kiini-  iltiiu  i>r<:]MiTtHJ 
an  na  to  givo  auMciunt   t»>iidiiciiii)j  jiciwui'  for  iha  ealciilated 

The  •ngtnv.houaf!  luul  chiiimt^y  are  «rect«d  iii  lh«  centre  of 
thu  tfttfii.  The  (!U)tine-houiie  is  cliAuly  ciinne<:te<l  with  tliv 
builer-li<M.uu.  Nuarvat  to  the  entrance  a  n  sin^e'cylitidtT  ntisun 
engine,  of  alx'Ut  SO-h"rae  {•'<wi>r,  with  a  wnin{dit-in>n  Hywhuul 
of  thr«e  nietrt-H  diainelcr.  Htihitul  nro  plac4<d  four  <lyiinm>M  o( 
thu  well-known  .S<.d(ii-,-kt'i'l  c<>ii>truc:li<in.  K«ch  dyuam»  utvoa  mi 
L-lftctric  <:umint  oii[<h)ilc  <i(  aiii>plying  cb^ctrifity  fur  700  lo-candle 
IHiwi'r  glow  InmfM.  Two  niori.'  ilyTianii>s  of  tho  aame  onjatcity 
will  be  likt-Hl  whi-ii  the  iiwtalhition  i^  oxt^ind^,  th«  foundatioB* 
fi>r  which  uxtwiniijiiB  Iwve  alix-iuly  Ik^ii  laiiU  For  drivin(i 
the  four  dyiwiu<«  already  ti«wi  two  lai-gc  caMIwunfl  atftUn 
engurtea  I'f  WO-honv  |>ww*r  wwh  havtj  h«Mi  ■.bi.iiin'tl,  and  wwh 
of  th#ni  ia  fiimiahed  with  »  Hywhocl  of  53  nintroa  dinmrtcr. 
B>.>th  «nKi'i«tai«  litti.<d  with  atomic  mad  C'lidcnaint;  ap}>nratua. 
Alunifonif  didr  of  III-.- tngint;  h^unv  i»  }'l.»i'ctl  I  hi- oiniinwM  driving 
aluifl,  which  is  driven  by  the  ciitjiii':>  hy  ■ntvnl"  ''^  ^'^^  im|>w, 
the  dytifiiiios  bein^  drirvu  fioin  tin;  sbift  by  mcuiiis  tif  l«u>t)nir 
bvlts.  The  t nuuuiiltiiiK  oludt  iasopptivd  with  fricliunid  •Jnt«he* 
iind  jmlleya,  by  lutvma  ol  ahit-h  IxitJi  the  atuain  unlive,  aa  well 
'is  the  dyuaiuoa,  cmi  l>e  wljimted  at  will  whdc  Ihv  iiM«lu''ery  La 
in  motion.  Cl<j«e  to  tho  en);irni-hoti«e,  and  H(;{iriratMl  fn>ni  it  by 
a  wall,  i«  tlic  b<)iltir*hniiaic,  in  which  am:  tlux-c  i't  Hiriof's  imtriit 
w»tcr-i>iiH'  hpiilcra.  mnnnffK-l nrcd  by  Bfrnij;,  i-f  Brrlin.  tUch 
IkiiIlt  Ivm  n  htviliii^  nniK  of  70  ni]naic  melren.  Tlifse  boiltn  aR 
in  <;oiiiii'v-li<>n  with  n  chimiKA'  40  metres  hi^h.  On  thu  otliur 
aiile  of  the  eiit;ine-bon»c,  at  ihn  aiunvf  hc'it;hl  na  th«  dyiuinvis, 
ia  placed  a  uitwt  intui\iiting  .ipistintuB  ppnided  with  coritrotlora 
and  regiitalura.  From  tbc  ilynnmm  jtrv  rabkit  l>eddcd  iindvr 
the  lloiT  lending  to  lh«  switch -In  mnl,  and  fvmi  ihciicc  brjond 
tjiey  Iwul  to  two  atninucciiiiM-rmila  whir-hlakr  the  unci  tccuiTTiit 
fniin  the  dynaiii'M.  With  thr  aid  of  lh«  saildi-bicinl  the 
cnrretit  fnnn  any  of  thv  dyiianno  tun,  while  the  luiicini-a  aiv  in 
motion,  be  exduiletl  or  otbcrwiac,  without  iiLfliienciiiu  in  thu 
lotat  the  inirreiil-ertiatinK  power  of  the  ivmAiniiiu  uy'imuuia. 
Am  and  vi>lt  inctera  are  uaed  to  indicabociirrentniidlireaanre.  T]ie 
prvaaurc;,  in  apite  of  tho  ucnuioiinl  nccuiTcnco  of  irra);)i- 
fjirity  in  the  inrit.ion  of  the  piigiin-a  in,  in  a  moat  «imple 
nmnner,  krjil  nt  an  eurtly  noriiuil  tlintugb  reatalAiicu. 
Tlio  artaiiKoinitnt  la  atich  tital  two  ilynannui  in  work  cnii 
be  e(|iudly  worknil.  (f  mie  may  u^ntiTiiI«  the  ah'^lt-  turi-ent 
whilat  the  other  luuiaiiiK  uiotioideKa.  Nine  imiiv  of  cabk-a 
blanch  fioni  the  almvo-nienlionerl  (.iipjier  miln  which  directly 
kiail  till'  <^irreut  to  the  iliviaion  centrcA.  tltch  i<nir  -4  iiitilea  ia 
provided  with  ii  cnrrwit  inetjtr.  ahirh  indicnt.-a  thu  nirrwit 
upon  it  at  any  tiirii>,  and  aiiui  willi  »  rvj^ilator,  wliicli 
aultituaticnlly    i\^iihit«a    Iha    oumml     anil     kwiin    it    at    the 

Sreaaura  reqiiirwl  by  the  emiauinei'.  By  thia  ihoum  a 
i>uble  obpiol  ia  aniviMl  at.  Fintly,  the  buu[M  |{tit  the 
required  current  and  the  necesaiir)'  U)(ht,  whilat  the  nlaiit  U 
aecnrcNl  from  waatv  Uimujrh  ethcient  n-gubitioii.  Tlte  row 
of  Di>ntni||i»|;  L-nniM,  while  torting  to  liulit  the  preniisM 
whuiv  the  light  ia  proilnivd,  nlaii  ahow  Uic  i^uaiity  and  elKciencj 
of  the  lighta  thnnighonl  thvunlire  inat'dlaticn.  By  ni<>nna  iif 
two  volt  Tiietora.  at  any  tiiii«  it  ena  be  uacurtHinod  whethot  the 
Itfeaaure  ia  loo  hi^h  or  otherwiae.     Th«n)  nru  niiio  imaplea  of 

i>rh)cipal  oablea,  already  refem^  i'l,  a'hich  lend  th«  current 
r<>in  the  engine-house  toche  (ut-i-iilled  diviin-m  cenlrea  -  and 
branch  cjiblen  wbirh  lead  frcni  (he  diiwion  (S-ntrya  through  the 
■treota  and  aupply  tho  doi^tridly  tht-ou^hont  the  town. 
Altogether  chore  am  nbn^it  10,000  met  res  of  lighting  eablita  laid 
throutfh  the  princii^d  i.1n.i4a,  the  diuinuter  of  lahiob  inmtaim, 
acconUng  to  the  atrenifth  of  the  cnnvnt,  from  40  to  S40  ai|uu« 
niotrei".  Tile  city  <if  Lubeek  ia  tb«  liml  ill  <!urmany  tii  decide 
upon  cunatructiiit;  an  idwcthc  Central  «tnti<^  at  itaown  expenae 
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-- _.  iiud«r  iU  UW1I  iiiunici{iftl  ■u|>crviiiioik,  muI  tlutt  thia  tH^y  is 
_tit9  fcc*   t\tmt  alnmdy,  it  is  *^\<l,  ..  ^'ivil  ii'UnWr>.i£  tovnu  iiitoud 


URTABLE  VOLTMI.Ii:ii.s  ton    MKASrUlNO   ALTER- 
NATIN«  POTKNTUL  UIFFKHKNCES. 

BT  riu>rxiwoBJt  w.  r.  avkiun  ahu  juuk  fKUnty. 

(VvntiniHfi  frvut  ptiyt  ?■!}.} 

This  rvmll  WHa  iilrtAiiivil  ociicriniciitAlly  by  PrKfccucr  Forlim 
in  188*1*  ftit  ht!  a[>|>eam)  ■<>  n'^nnl  it  lu  n  rMiill  th»t  wirnJil  imt. 
hiitt  Wen  i?([ioi:ioj  fmiii  ■■x|m<HiiiiiiiI9  iitvi-innsly  mnde  on  much 
iliit^kif  vires.  Mr.  Pii-vi-r  xlw-  |itil>liBh(^]  rriiiltn.t  in  (lie  aume 
IVAt,  cf  rs|«ninrHU  iiuuic  on  Ano  wirt^.  ntitl  In-  i!ii.>  spMks  >i( 
ill*  iif  i-niieriiin-iitM  '■coiitrailkiiuK  '  llm  L-i*  uhioh  lip 
I  llioTulicill).  \MiiTwu i!  [»|'iicar»  In  lu  Uuit  Uic  oiiTtiit 
;  ((I  Vi*iy  iltrix'tly  lut  thv  dUiiivU-i .  mul  noL  iw  iLv  iltjuii«u.>r 
to  the  [>'iwfr  tlinw  IiiiItiu,  in  i.nler  tJwt  ivfy/m-  vinm 
iiiainUinnl  hI  tln^  MtiiK  Uiini'oniCura,  la  in  i-rilin'  cim- 
Mltli  llie  tru«  Imw  of  thf  kirai  nf  hmt  liy  ntiliiitixii  niid 
"  m,  which  WM  [iiililiilmt  ci'i-tnitdy  ;«  wiily  :u  ttvunty 
FL«n  *{,">  by  Mr.  flnx. 
Kiaalinn  (5)  Imnunc* 

f'^rf 

#  =  : rr.."T'  -|  »i>imwitraU;Iy      (5) 


timnl 


*'<,'««,  (I 


4V' 


Omb  Irw  of  Ibc  DMgniff  ing  ■[■ring  u  tlut 

*-;(*-».) (6) 

rberv  i^  ia  the  roUtinii  nf  thu  ixnnli^i  in  ntdiniM,  »  is  a  nuniiier 
^rf«|M»dinif  il{ii'ii  the  uutttrriKl  of  trltioh  tli«  spnng  »  miu\c,  utd 
kM  «  viduo  aluMt  1  nuliut  for  pbosphor  lininiu,  aud  r  in  Ihi- 
jiiMid  tho»|jrmg.{ 
tittbalHutiiiK  for  9  frooi  (6)  tii  (2),  vre  luve,  an 


l/l      .»      i((I 


(7) 


or  a 


and  H 


mmI  hmoo 


-  y«  he  cntlitl  <li^  iben 


4V'A.. 


*3  +  2.^,^- 


>/f-' 


_^I    -1  +  /W- 


(«) 


(9) 


Tbtav  *Tv  du(!iv|iiu]cim  in  thio  muk,  diir  Ui — 

IM.  Out  MMiining  (1).     But  it  wil!  U-  ff-ind  tlinl  tlu-  i-rr-ir  due 

to  t!il»  fu»iinijrti.iii  M  ».*  hfx.'  f«>r  thu  iiMi^d  IciiijMimtnnM 

ij*  Ilif  instniiDctit  when  i>ljitiriiiiu -silvor  wirtt  in  uiiiiildytul. 

KM  F— •*('.)rr«wlion  fKi-Toiiif-iiflture." 

2ad.  Oaxtatumxa^  i  Ui  Ui  iiidc)H-n(Ii-iit  of  0.     If  «  U  ii'>t  o<«i. 

flAUi.  l.li«  bw  (9)  nlroni  in  alupo.     Ac  wo  nnror  ii»6  (0) 

for  tile  iiurixKie  of  irrailuAtii^,  hut  mon-iy  t^i  viw  iiti  t«ta,v 

appKixiutatu  knowlwlffv  of  a  genond  Imr,  »ii»  witl  wA 

trnxt  UI  liny  way  th*  Noounvcy  i>f  iKo  iiiatruiiitrttt. 

Sti.  W«  kii*«  n(<  taki^t  iiito  ftcwfuiit  tJie  foet  Mint  tiitit;  in  riuedwl 

(vi  ivtUin  Um  rtrttv  nf  L-<)iii!iljriuiii  indicvitMl  l>y  <4>,  wi  t!ift( 

f^  uiit|)it  W  ex|>ii'li.''l  t'l  tuit  liiitbvr  011  fir»t  sUiitiiiK  the 

cVfTvDl  thkii  iLs  trur  Uwdy  vmIub  ;  )Mit  wv  linf]  «x|M>i-i- 

nt(mt«lly  tlint   lliis  titn*  ia  •|iiil«  irMpprocbMt!  with  it  iwy 

Wl  Out  b*i-tii;^  iieslfrt«i  knii.I!  chaup»  in  y  dag  to  tho  t«nsile 
■lisin  fn  tht'  wiiv.  It.  cui  be  jirovcd  thnt  iheaij  »« 
nnimj-fUntii.  Mt*|>t  when  ^^  i*  snidlvr  Um,  we  nrv  tvef 
fttili>  ti>  lthv«  it  in  oiir  iiu>tTam«ntik 


..      :.,    ...,.     v,,i    ,jj^_  liSl.  !.•({•  «5. 
I    (HMn  4ll!t. 
:     |<  fur  KIkiHi:  «|)(1  oUii:r  Hotsuriitv  In 
itrauMiili^    iijK.  lUiff.  Hm.,  Ko.  140,  !««4,  jmxo  3M. 


5tli,  fKir  hitntig  da*Jt  witJi  c«Tt«ui  suuill  (luniittlioB  m  if  Urajr 
wurv  iiiduSiiLtuly  ■imdJ. 

fi  ia  foniMl  t-j  \>v  *«ry  «um11  in  uur  iastnunciita,  nud  wlimi  gr,  (a 
v«ry  MiinU  it  in  ubvioiii  tbnt  tbc  dcflogljoii  ^  of  tho  [Kiiator  M 
v«ry  ucmtIj  iitu|M)itJuii«]  U>  K,  ib«  ))ut«iiti«l  dilTiu-eDca.  Wliaii 
!U  is  not  Miiftll.  thu  rmdiuya  iiu-raaae  ut  Itnl  in  |iii>]>irtiuii  U<  lUo 
Mjunrv  (if  tlw  volts,  luid  then  becuuiw  mur«niMiJy  [>r»nurlioiial 
III  tlie  viilt«.  Ill  flirt,  the  di^'ui^ma  fur  vulu  of  tha  acM  of  Um  . 
iiiatniiiitfiit  ^t'l  rwiiidlj  jjmUjr  f<>i'  auudl  raiHliti{^ ;  th«ii,  tta  the ' 
rvHdiii):)!  Imistiiiu  )ii){Ui!j',  tiitt  diviHUitis  Wcuim  oqital  to  omi 
Miiitlii:r :  mid  if  thu  r*ii]{0  i*  high  miougli  lliey  Imoohw  Mitiio- 
whiit  tiii.iller  u^'ilii.  duti  Ui  tlui  citMiffi  of  tualittJUiM  with  twii- 
pemtura  Diakii)j'  its  etTecta  ielt. 

For  tliw  Mkt)  of  illuatnitioii  we  Iww  dnwit  the  tJi»e  curvet 
ahovm  in  Fi^;.  11.  tnkiitg 

A  -      -01 
nnd  B  !=  -0001. 

nnil  the  i-nlii«w  0, 1,  imil  2  for  >/•_. 

If  lucb  B  apring  ia  uawl  that  ?  =  1,  then  i^^  ia  y.. 

It.-  WantiI  tif  PUWKK  IW  TIIK   VdLTMKTBlL 

Fifiui  ihc  ca]i:iAt.ion8  provioualy  j^veii  It  fnllowa  t.hKl  the  wnata 
4if  ihiwDi'  ill  wiitUH[xtiit  inkoi>]iiiig»loii){  finu  wiro  (.  MntioMtraii 
ill  leiiglli  A*  C.  iiImivu  tliL>  i.uiii|iuntlun>  of  Ihu  Kiimiunding  a|Mm 

O-(»0O8fi4&  T  /,  9, 

a  laitir  trhifh  ilrprnd*  atdv  mi  'Jm  Irit^h  of  tht  irirr  und  oil 
(Ac  trmpfmlurr  In  trhtrh  il  it  ntiaeif  tihurr  Ihr  trtn/irrntuTr  of  thK 
nixf,  (nil  mil  at  iiM  oit  the  diameter  <j/  tin  tWrtr.  'fill*  reaiilt  ia 
cmHirnKil  hy  the  eii>«rin>*nl«  rvcantly  iiinde  by  Mr.  Evenihed, 
u'hii  h.w  f'^iim)  titu  itlniiit  36  watts  are  nijuiTMl  tu  k«ep  s  tvirs  ' 
3,600  iniiw.  h>nu  nl  h  tenij>onitun>  of  nhout  190"  C.  above  Ilia 
teni[)entlur«  of  the  owe,  whslhur  th<-win*bi;0  038niin.  orO'ObSS 
mm.  or  0'08B9  mm.  («.<•.,  I'S  ■>r  25  or  3.5  niill«.)  in  dEuiiirt«r. 
Stilicl itutin>{  3*0  iioiitmicitMia  for  i.  in  ih<>  hImivo  i»C|n-«Miirin,  «iid 
180°  C.  for  H,  llu>  mtiiv  hocoinca  ^0'2  vntu.  Thia  ia  hi4<i«  ih&n 
four  tintv*  ihv  vnlue  oblAiiiMl  by  Mr.  Rr«nli6d,  and  the  reAS'^ti 
nifty  b«  pMtly  due  to  the  fact  that  (m  nlrvAiIy  ni'liccil  in 
Hixliou  A)  Vfc  Iwvw  liithcri'^  iiijarJo'l  tin?  rati-  i^f  h-aa  ^f  iiont 
lis  IwinK  diivudv  |>r<>L>ui'ti'>«inl  !<■  thv  diHLTuiuv  vt  tviuji'iuliuc. 
(hi  riiniiiiK  to  Mr.  McKitrlnnt'B  inpcr  ne  find  Ilia  nwiitt  nuty 

W  eS|>t¥B»l'>(l  lUI  f-l|li>H*M  '. 

Lo^nf  liLVit  I'l'i'Dix-iind  )ii'i*i)i|Uni-(.-  ci'ntiiiii.-trAuf  llirixlit  cuniivr 
ball  2  ceiitinic-l  rva  in  nuliua  for  n  dilfi-rfiive  of  tvnijwmtuTv  0'  C 


=  [ioas  for  V  C.  x 


j/0000l&8        1-98 
AO-OOOl  70     -000170 
1-7 


xlO-"fi- 


_>cio-''e* 


)• 


■000170 

Inatcwl.  thtTvfore,  <if  writing  aa  almro  Ihc  viprMSton  for  the 
nit«  of  liBM  of  heal  in  wutta  rc(uireil  to  nuiinteiti  a  lotiK  wiiv 
f.  cvlitinitrtra  in  lcii}(th  <if  h  Ivinpcfitbiira  6'  G.  »borD  Ihnt  uf  tlio 
auTTouiiding  apaots  ■<  vill  pntfaably  be  uxira  curroct  to  wriiw  it  nit 
aDniethineIik(>. 

,  ./0-000I68  1-98 

O-O00W48.r//  (oioOOHO  *  ^OOOlTO  ><  ^^  •**  ' 

If  now  wi!  aiibatituto  360  ccnliinotro«  fnr  I.  in  Uub  eiprffnlon, 
it  bvcolllOa 

tl  {0MM3  +  0  01105  0    ■   10  «  f)  wiiIAa. 

Of  coiiriM^  wc  ouimit  rx|K>ci  thia  ekjifMUon  ti>  kivo  alwolutdy 
rru-nx^l'  rt-aultii  f<iT  Any  viilura  of  ti,  Boeing  that  Mr,  McFsrIuiiv  a 
oilH-hini-nia  did  ii'il  mtond  )M>}'i>nd  $  (MiiiAl  60*  ('.  Tin*  i.'Xi>rt«- 
nion  ia  iotCTwalinn,  Imwi-v.-r,  u  Hhovrin){  that,  in  conuiiui^ncv  tt 
lh«:  iii^itntiTc  Lvrtu.  c  iiii»l  iKt  liik^n  «a  h»i*itiK  a  aiiiatler  Vftliid 
when  0  is  high  thnit  whea  0  ia  low.  Fit  ti  tx|ual  U)  ISO'C, 
which  wim  about  the  «xc«m  t^uipeniLure  u(  ifau  wirit  in  Mr. 
Ewnhed'a  exp«niii«nti>,  t.he  fonuuU  aa  it  alAnds  umnuL  l>u 
npitliol,  aa  it  linid*  tt,  a  itcfpUre  utuwer  ;  but  for  0  e^[iiid  to 
164-5' C.  il  givcM.  n»  it  happens,  nliiiotit  cx»ctly  36  uTilta,  the 
power  Mr.  Ererehed  (oiina  wiw  cxptindwl  in  any  ttiic  of  the 
thnrr  win-*  lit?  iriwl, 

Mr.  Kvursdiwl  informs  ua  llial  he  wtiiuntea  the  tetnp^mture 
to  niiicli  Ihc  wire  is  misixl  by  itieAsiu-mg  iu  exinnaifit ;  wk,  on 
tliv  iither  lixnd,  hnvo  found  it  more  convcuicnl,  wilJi  our  fonu 
of  vollmetar.  to  cstiinntc  tlie  riac  of  lemperttuni  of  the  wins  by 
inensuring  its  incrnue  »f  rcai"t«nce.  Ilniploying  lliii  Utter 
mech<xl,  vv  liiid  l.lwt.  roughly,  55  «iilt»  |iw  fi«>t  am  nctr.imr^' 
t<i  inainlnin  m  vt-i-y  fim*  plrtlinimi-oilver  wire  ut  a  u.-m|>i.-rntuti-  of 
200°  C.  aliovi-  thai  of  the  coml:  Thia  rewdt  ia  nttlitir  luifhw 
ihHti   iJutl  obinine*]  by  Mr.  Kvcrshed,  and  c<HTca|ionda  with  » 

valiiv  of  (  eijunl  toahoitt  — j—  t 


In  the  »kaen«e  ct  tlie  r«Mi]U  of  bxperimflnti  Bad*  for  tnanjr 
nluee  of  d  it  is  impuMible  to  sap  wliat  ia  tha  ntob  Enaction  <>f 
9  Ihnt  uiiglit  to  be  cinplxywl  in  tlio  cxpreoHim  fur  the  watt« : 
ukI  uoiiMHiueiiUy  wc  Ani  lU  ]jniiHiiit  m{{]^{ud  mi  nxjiri-iiiiuiit* 
fur  (lutennuiiitif  thin  fiinvlioii.  Fmni  wh^  wa  tuiro  Ktvvii, 
lioHUver,  there  ia  i«nar>ii  tii  chiiik  thitt  the  expteaainn  foi- 
thv  wotu  r«|aire«l  to  b«  aiwiit  in  iiMiiitMiiiin^  n  ham  ^'*'i 
ivirv  nt  Miiy  teni|wnLiirD  6  nhorci  that  nf  tliu  aurrtiuniling 
8)au:u  le  n  function  uf  tha  leiiffth  <>(  tjte  wire  'iiid  ihc  vxocaa 
tviii)H-ntuiv  'xily,  wnd  ia  ueHrly.  if  not  ontirclj',  indi-iiuiidL-iil  >.f 
lilt  iliiiuirti^r  (>f  llie  irirp. 

U. — Tmh  Kasuk   IB   Vl»lTX. 
If  S,  bo  the  lii^mL  tviMiKralun.-  iff  th«  win)  ivllowiible  ;  if  F' 
v<ilui  (R)  Lliu  nui|ji>  itf  tha  instniinunt  withniit  using  exi4>ni'ii 
ntMlarici)  oiiU.  th«»i,  frititi  (4). 


r.-2i. 


y^ 


(10) 


sx  thAt  thi*  mti)^c  ia  )m>portii>niU  tn  l^-  th^t  m,  t<-  thcr  lAiigtii  of 
win'  thrt'Ugh  which  thrc-umaLnnaao*  mf-i-ing  ftvuuont!  t«rniinal 
to  nnutlxir  <>f  tli«  infttniuti^Dt.  Il<inc«,  if  fJxvut  nre  10  wiro«,  oAch 
of  leo^h  X  ,  we  onn  nrnke  /^  »>  10  A^  by  pbcing  the  wiMB  in 
MiScw,  or  l^  =  X_  hy  jiUcint;  tJtmn  in  punllcl  by  means  of  a 
cummvtatur. 

Since,  fiiF  (iimtl  wiru-a.  <  ia  iiiveraely  ta  if,  ihv  miigi'  iir  Tiilt* 
iiicroKMiR  directly  h>  thv  Ivtigth  t,(  tli«  •ti\>l<'h«sl  trirv  wiii  iii- 
Tvraoly  u  ita  diameter.  Aa*  hwwtn-or,  invixiuiiiK  tJie  leiitrlh 
inoriMiMa  tliu  waat«  uf  iwwor  in  the  initnuiiunt.  it  ia  rather  d; 
•Iiuumaluii)(  tliv  Uitttuoter  of  tlw  win  tlwt  tliu  range  in  vulta 
ui^ht  tv  l>u  iiicnctaod. 

l£  a  aoudJ  emi|{u  iu  volta  bo  dtwired,  it  is  Iwttvr,  in  ni-dor  t<i 
KTuid  naato  ot  gtrwcr,  tit  um  'juc  thick  wiru  thnii  aevvnil  thin 
wii'ioa  in  [mrallol  ;  luvi  thii  rulu  <>u|{ht  to  he  fulluwed  oa  lun^  m 
tJiu  lhH:li  win:  u  aulHcivtitJy  >)ui«k  m  iU  (tctiim. 

ill  iinW.  h'Jircvvr,  U'  iitidkiii  n  ffviil  mii^.  it  iiui^  in  umiiy 
caaoa  bv  ilunintbli;  t>>  i:iii]iliiy  a  iimiiy-wini  voU.iiivkir  trith  a  uuiii- 
inutAtor,  ill  H)titti  »(  tliu  fnct  tUiit  tltio  &rniii|{vuii^it  dnen  iint  give 
tba  iiutruiiieiit  that  is  ukmI  evuiiuuiiual  in  Cht-  |Kiiri:r  wiuIvhI 
when  a  fuw  rolU  arc  boiag  nuNUui-vd. 

D. — Till  GiiiiATit9tT  AxuitUR  DirLMTioN  or  tub  FoiimtB. 

Witb  nnj  gir«a  sfiring,  it  la  ubviuua  th«t  w»  <>nght  tu  tit{bt«u 
th«  wire  niut  Adjust  th«  initittl  ti^naiuu  in  tha  spring  until  th« 
inittnl  [lull  in  the  wiru  i^i  •/^thv  ^-rLitlvst  uul]  t«  which  the  vrire 
udght  t"i  Im  »iibJM:twl— JUid  ni»t>  unt.O  we  find  Dint  ut  tlit;  highoat 
t«ai]fvnturethe»)'riiig  is  juat  Abl«  to  keen  the  wiiv  tnut.  In  our 
inntruiiiouta  where  the  wir<e«  lie  iieHrljAll  pHmllel  louiiunnutlker 
We  hAV«  thwotwo  iMljtutincute,  and  alao  in  t]iu»v  with  the  bicycln- 
wheel  ntmiigonvnt  of  wirca,  in  which  the  i>iiter  ends  i>f  the  wirua 
tuny  bo  nttncbt'd  Ui  adjiulnblo  Hexibtv  atriln.  Fur  tlie  sjike  of 
uwy  c&l<:ul»tion  we  luiiy  Inke  tike  fiiutl  [lull  in  thv  apnni;  iis  0. 
Let  L  be  the  luiiKtli  of  tlie  ii)iritij{,  <^.  the  tlellcetiun  of  thv  |^)int«r 
when  ti.  (Itie  hi){hui>t  teinjiemtnre  'if  the  wire)  is  rvncfaMl,  /*,  tlie 
iuitijJ  pull  in  Chd  aiiriiig.     By  the  tiungle  cf  fixeua 

n='-^ <n) 

(If  tliere  ar«  h  wires  uiuifht  by  the  uiid  of  the  n)ii-ihx,  my  it 
cuiniilute  diametral   nirea  in  the  bicyelia- wheel  roriii,  tlien  in- 
st«iul  i4  q  we  inuat  ua«  tt  ■/.) 
The  law  uf  tlic  B|iring  is  auoh  Ibtit 


y, -«.=''/'.,  A 


f 


(I2)» 


where  r  is  the  nuUua  ef  th«  civile  of  tlie  aprinj^,  L  ita  axial  length, 
a  A  o>naUnt  (iependtn^  on  the  mAterinl  of  the  a|inii|i;,  I  lliv 
tUiefcnttis  of  the  atrip  of  which  tJic  spnng  is  ni^de  ;  and  iinolher 
Uw  i>f  the  spriiiij  ia 

*.  =  ^o'&^ <13) 

where  bis  A  conatAnt  like  <t.     Iiifivct,— iithe«unBl»nt^uM<dia(6}. 
Sub«tituting  (or  /*.  tmm  (U)  in  (12), 

Vi-!'o  =  rL^j^!ft''S^^my,    .    .    <U) 
e<)iMtiuii  (2)  is 

Vi'-.".i'''=iV'»*i  =  '''.  ""y- 
Dividing  liy  (14)  we  linre 

aiilbot 

_^ 

•  ■■  A  Nt'w  f'nirm  orS|iiiii>r  fiii  KIm'Iw  aiiiI  I'tlier  Heaauriiig  Iii«tni' 
incuts,"  Pivoctttittjf&iyai  .Sucielj.  Ni>.  230,  lfi64,  (laeeMl. 


Sulxtituting  in  (14),  we  find 


^ 


«ir 


«^'^^ 


IT 


H^^) 


lU) 


Stibstitutins  for  i*,  from  (11)  in  {13>. 


ih 


'a    'e 


find  i»!ng  y„,  jiiat   found,   in  which    A  =  2/„Sjifl„   and  S -m 
— J —    ,  we  liiitl  i!ii  t'lttuntly  t.bnt 


* 


■v-:?: 


iflV 


.     .     (16) 

wliefv  itcitlicr  uf  the  twu  terms  in  tlic  deiioniinstur  ia  net{bl[ible. 
Tlie  oinerralioii  in  bmcketa  given  nfter  (11)  IvUs  ua  tlutt  we  uwy 
uae  X  7  iiiatend  >-f  7  in  tliu  runiiula  if  titei-e  are  n  lengths  of  wire 
■  >r  i>  ojiuplete  diuiuvtiid  wirv*  in  the  bicyelc-whvel  funo  ■>( 
iusir\iiue»t.  All  exaiiilnntion  iif  (16)  will  aimvi  how  the  miiKC 
</r,  nuiy  be  mode  Urge. 

The  ffilliiwiiiff  ftr«  the  dwiiictiona  that  may  lie  drawn  fmm 
(16)  :~ 

lal.  If  /  be  the  working  wuam  auittlile  for  thr^  niiittinii]  ut  The 
wire, 


ut  tluit,  if  We  diwire  a  largii  mnximtim  deflMTtJon  witiioat 
rufei-etiut  \ii  iJtu  I'oiige  or  vi>lt«.  we  might  to  iu«  wirvaiu 
ihiek  lis  {iKssihIe,  or  gUu  mho  tuany  ■[■ikuK  in  thv  btcyctv- 
wheel  ftinu.  The  limit  to  the  thicknuia  that  uiny  hn  given 
I'l  the  wires  aiiaoa  from  the  fscit  that  the  Uent  e>iuiliTiruni 
will  iinly  be  Mtiililishwl  alowly  with  thick  wires,  au  that 
ilie  dimd'hmt  ulMnwUir  of  tJis  inrtrunient  auffen  if  the 
wires  1h<  tjni  tliiek. 

2nd.  The  greiiter  f,  is,  tliu  greater  i*  the  iiinxiinum  dcHocttmi. 
Henit-  the  g]<e»tvr  the  iliauivtei  uf  the  bicycle  wheul  nnd 
the  more  niiiuennin  tliu  nixiktn,  tlie  greJiter  the  nmuinuin 
dellectiuii.  Alao,  the  greater  the  diniueter  of  the  liiuyelc 
wheul  and  the  KTuter  the  nuuibur  uf  a|>ukue,  still  niwi* 
nuticuibU  is  the  mu^  in  rultn. 

3rd.  Diitiiuinhing  itie  thtekne-si  (f)  nf  tlie  strip  of  nietnl  <>f  whieh 
Uie  Hjinu);  la  iiiailt;  luut  a  iwrif  i/iyit  effitct  in  iiietv-juiiiig  the 
luuxiitiuuL  detleetioiL. 

4th.  Iiiuroaoiiig  the  length  {L)  t>t  the  ai>riag  incrcnaca  the  mAxi- 
iiium  dvUcvtivii  just  iu  the  aaine  wny  ns  inorwttsing  >{  or 

Stli.  Dimiiiiabiiig  r.  tiw  nKliim  >>f  the  coiU  »f  the  s|inng.  pn\- 
diiee«  n  grtuit  iiicreasn  in  tlin  mnsimiint  deHection. 

(To  bt  toiitinutd ). 


INSTITUTIOX    OF    F.hECTKICAL    ENC;iXEF:iiS. 


Till'  flint  Tiitii^tiiig  or  till*  w-vtUiii  wsM  hi-lil  ill  (lie  lliealii'  uf  llip 
[iistitiitiuii  of  Ciiil  Kngiiicen.  linial  tiporge-Htrpvl,  uii  ThnmUy  lail. 
mIivii  flirC.  Dhioht  iwstnl  the  Pn^flidFUtisI  Cliair,  ami  introilDRxi 
liin  MUUHMMur,  Mr.  K.  (1|:avrm,  whn  |iri><rt*l(.->l  tu  deliver  hia  iusngiml 
a-Mlliw,  sa  rollow*  ;  — 

Awonlluj*  l«  the  lioclie  BiylholoCT  ot  slieiiitil  Crrwe,  Jktitii-n'o, 
fnllv  griiu-ii  mill  amird,  simiig  fiMiii  Ilif  braiii  «r  Jovp:  Wiwlnm  WM 
[■q/rirt  St  its  liirth  ;  ii«iliii*r  uliiily,  ntnurvatMn,  tior  niHriane*  waff 
naM»ary  te  bring  it  tn  maturity. 

Itiit  tbr  windoTn  nf  tlie  caily  riTiliMtimiit  ilmll  Mily  with  the 
cjitvriiAl  u>)>erl  of  miilvrial  thiugi^.  Tliv  hi<l>lvn  secnts  of  Naluie  wne 
uiiilwtuiV«»l,  Till-  u  lid  (Mill  iliiTrx  (ir  tliipn' lUyt  I'lrvbon,'  te  Iwok  Wlew 
t.lir   wirliU'i>,  unr  did   tlioy  call    intu   lUJlivity  tutCv*  durliiaiit   iiDtit    tile 

niom><tit  lliat  tlie  n<4usrolies  0^  tin?  liiveslifMloi  iilitiiiiil  irtii'  tlirm  into 
life. 

When  that  |»riod  orriva!  It  was  nuitifntLiI  hy  |irD^n«i  in  a  mrf 
dIRemit  lltanurr  fnnii  lbs  rtiilili-n  gmwth  symlioltsnl  tijr  the  iiiTth  of 
Miiivrva.  f^iist,  the  oliwi-i-aiirf  iiT  nitmi}^  p1i<-ii»iiiriia,  and  of  Ilir  latt 
that  Ibntr  rpjamliipt.iiii,  tui-li-r  •imilal  or  'lilfering  coiiditI<<iif,  lu  tlie 
oaaa  might  Iw,  waa  piiMtililn.  Wit.  tli»  rtin-onrry  •>f  dUliiirt  i<i.iiiHMe* 
that  eoidd  Im  •ffwtnl,  by  tlio  iitdliuliwi  of  thi>  selim  loiw  tlisl  Iml 
iven  rian  to  the  |i1ii'iionit-n'iii  origiiiiLlly  eliHerviil.  Tim.  the  kiiim- 
^Ignnf  the  nintli*  by  witieli  thin  I'lii-ci^  eoiM   lie  tiiwlucnt.  |o  wluteTrr 


€ 


Dileutit  nilghl  lif  TTiiiiini)  or  \iv  ca]iahlv  vf.  ami  that  when  jinxincoti 
It  eoiild  bo  cuiilTi>Ili'il  ;  iu»l  laslly,  Uil-  (iitcnl'iEiatimi,  Into  a  deftnlte 
nebi'imi,  tit  i\ir  n-xidt"  "(  nil  thuM.-  nvn-suehe?  and  di»coi-rri»,  to  that 
tlie  |>riiiH|<li>4  ]>']{« lat  1  ii|(  iIk'  ntw  iiriciirv  iiii>{lit  liv  r<jniiiiUtnl,  ami  its 
le«tiiig  Uw»  tiiaiit-  kiiuwii  -thiw  entitiiig  a  IJai>u>  uj»ii  wliU^h  omiM  )w 
ultimately  miMitileil  a  nioie  or  leM  Taliinbir  wldilioii  t"  the  nnoiuvee  of 
the  huinau  race. 
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Tlw  ruiow  aUgeB  throqgli  «Kii'li  the  jjiuu'tli  •»! auy  uti^hiiil  M^iniri- 
OMit  atammtViy  (bm  dm  tn  sUtcl  in  a  hdrf  jHuaKr^iili,  I'lil  to  rtaMnt- 
Ottn  MAliinnt  *r«  nftfii  n>r|iiiivi), 

Ebvtririlj  aiiil  mkf^etiMii,   whioh  ma^  )«  nc^'anlMl  ferfinr  jiruvnt 

piiT|M*e  ■■  vHiyinj;  B.t|ire«ilouit  of  tlit  iirii-  urigiiu)  |>"jniT,  riinitnh   ■ 

(ku  illuBiralinii  of  (lii*  f*iit.     Kvi'n  iii>w  <itii-  kiimtli^l^',  IxiOi  "{  tlic 

■i-:t!    'fvir  aiiil  nf  tlto   jniMlik  uat>    to   wIikIi    it   may    br   apgilinl. 

inminiJctv:  biit  tmng  MmC  It   is  we  nri  cImtIj  tntcn  it» 

■■ ■•II. 

tUttlitig   [m.-1>  «!>ir)i  Uify  iii'itlirr  fntWvoiiml  l>>   tmson   ii]iuii   nor 

npUiii.    w  iiuty   billy   iay   tiiat   finiii  f^iUvit.    »f    Cokhmtn-,    In 

h**la;,  Ilir*«  «)iiii>l«Ui  nnlariH*  vrrv  fmnyivd  in   iitsitly  ouuliiiii(JU« 

immllgtUoti  nf   Hit  taut    Ibnl  guvi'TIi    tlic  xi'ttoii  or   ttii.'    liiy^t'TUiu* 

tgptef,  AIbI   of  the   Iui-iIkhU  liy  uliiili  iU  |iuumh  [>uil1il    In^  riililTnlli-il 

ibimaiilaTa).      A  luiijj ]L->t  iil  tiniiKn  iff  <li.itia)tiii»li"linrii  itiAll  nr[li»r>| 

-    alKiira    tlint    iiuiiiy  iiiih'li  ci»  o|«tot««il    in   tlie  pn'iiiiry,  aii<l 

■   |4i<('i>  Io;>Hh<rr,  ntwrvutiMi    Uy  ohtervation  httil  HitfYivn-  l)y 

tlial   iiii^^ilv  oTitrvniir  of  wipiiltlic-  origin,  nhirli,  in  maiiy 

■    hiu  irrolntionU"!  Ill"  malrnal  wurlil,  niitl  will  atill  fuTlliiir  — 

li  fiiTibrr  nni>  'Lirn>  Dol  MT — iiifliii'ii'-i'  ii*  itntiny. 

r         I  >y  aiiil  Jnnlc  liiaj-  W   ii-;jiii>Ii>l   an  Xhv  lilst  noilcerM  nml  ill»- 

iif    J^i/li.h   l>irth  at   Inafct — to  the  tirt-l  we  aiv  L-imstilmiix. 

'ih  slwilutr  -li- 1' 11  linn  t>  ('HIV  <ri<'>n-r  aIuiii.'.      TliL-y 

- 11^  iiiilol  fiicM  aiiil  ilfuliiol  [wiii'ji]'!™  ;   tivy  Morwl 

•).  *  Di«»  <>(  •■iM-.ivttti'XiH  lor  thr  •^ti'lnlK'o  fl  (liHr  HunceituTii.  Init  lliL-y 

'M  mit  (n'k  lu  ai>|Jy  llmii  mi  aa  tu  liini  the  Iciiuitlulfii-  UiAt  liul  i<tr-tt 

guiuil  to coDuni'ivtH)  ■iN^iout. 

A  ilifltvcat  Mate  nf  iIiiiik^   u«v  fiwIm.     I><>ii);  ]'rii>t  ta  fanHliiy'i> 

.1.. .  ._.    .,i)..,  ...,  ,^.,i  '.M,.|,;t,ts  urdHtrii:  stii'iicc  nuu-  tliat,  ill  ro«lUutK 

I  alUiu,  MicHt  niiglit  't  •■v«re<i   lo  tlivii 

!!<•'.     Thr  liMir  li<>l  (viiiii'  wlirii  till- lalHiiirri 

■iiai-l  (noil  i1m'  irwar-i  <if  liix  I'lfottti,  aiul   iirnfil  liy  i1ii>  •li'votinn  of  liiu 

tih    In   till-   itliHly    of  Tt'nliilt'''  liwn,     Siik't  thitii  rvi-iy  ilLstiiigjiiiHliol 

'  i -il  tlir  iririHT  hr  lini«  )>k  Koriir  ]ir«';Cli.iit  jiiihi»ni'. 

Ill  •wiiinl   ill  one  <l<^)>nr  tine  lit  il  wrvfn  i>iilv  ii  it 

I  !['•]-,  ■^tiiig   lliat  smxTKi   muaiiB  ivtsnnl,  mxl  ttiun 

t«(i    mil    I    i>.!ui.-««  grottur  nil']  gnnttr  rffiirt",  an-l  wi«ki- 

fnrt  «f  (hr  coinjnkT  of  thU  ai('liv««  liu  1«i.>ii.  hovri-vrr  imprr- 

I  lt»P»  ill*  iialme  «f  Uiv   Ik-b^RLi  alci'aily  itiuffrri'il  ujmii   llic 

■  (lie  iiJK  111  rWlririty  ill  loiui:  nf  tl»  viriist  i'X|irn»iiuii«,  niiil  to 

thv   KXti'iil    i>(  titir  i'iii|i1'iymi-iil:  it  hn.t  >.'iv<-ii,   hy  dil-sim  uf  ibi 

Ui  at  I<«>1  lltr  iiili*1iita>>t»  af  mir  (.mn  t^iriiiitry. 

n«l  ini|"j^i'<Ir  I'j 'Xiif.-w   !!"■   vmiclv 'jf  "aj-s  iu  Hliiuli  lliu 

EfflMtrii.ily  h  iitilix-l.     Tli''ii    iinmo  iu  li'giijii,  hiiiI  tlinv  aiv 

' ijityiiiu.     Oiniiiiiiniralioii  lM<t<rmii  ilinuiit  |il>t(rK  uan  ilir  lli«i 

rtmilnl  |inr|aw«  to  wliicli  it  vru  [iiaoli'-ally  jiiil.     On);iiia1ly 

'     •  wcrr  C(inttiwi.l  U>  jmltib  H.-{MraIiiJ  liy  IjiiiiI  niily.      Thru 

■ytr*.    rliaiii)'*Li.    aeait.    niiil    <H*iatiii    nrrK    mjcct'wivrly 

•riy  tliL-  vvliult  i-artli  in  l«iiiiii|  t'jj.'ctlict  Uy  ml'- 

nJly   V'[i|]ilil|;t'    ibttt   la   aii'.'thrr   itLtllV   fni      uiiiitr. 

I'ai^ltK-  rrmatn.i  uticrwunL,    aiul   lln^  Ihuhii  ilia- 

n'tll    Iiiuilly    Ijc  imii'li   lcni^(PT   ptv>.wml.     Om-  wiitntiy  ol 

'Tiilr-  tltr  Kni|>ttc  nfCliiiia — hs^  liillii'rtnlMwn  raluvtAi'it  lo 

TComts"  ii'iiK  iinmii^r,  tint  that  leliiutaiicv  ii]i]H«n  to  be 

AMutfart  ti-.i!.--!  i-ioiiiiiiTut  iitUiiAtiMi  of  Hn-trloilv  in  fi't  iti*' |mr|K«- 
qf  illBBiiiiatiiMi.  lint  ^nclically  tUiK«i-crc)  liy  Htiiiii>litt:v  IJovt.  it« 
pn«n  in  Ult*  •lir>irt>c>ti  wit*  tniy.<»iNivi>]y  nivU<  jitacfi'Taf  by  \Vy|i|p 
■U  Dn  Slerit^Ds.  Paduolli  an-l  <~:miiiiiiF,  .luil  liy  niiny  «niiniiit 
wmtlMa  oTbUrdali!.  Kiwtllc  lit,'litiiix  Iioh  |»^v>I  very  tiiniiy  ttagiv. 
bUlKtilij*  Ir»iii  MfHni'liy,  it  m-nLol  a  Ioiij^t  |>n'i<>il  of  trial  ami 
ninimnut  aftir  its  cnitiijii-ri-iiil  uj,]<lir3ttii)ii  lirL-iin  ;  uiii)  it  IN,  n) 
nainr.  fj|n»r.l  to  lli?  cxiiii|it'titinii  of  i>t!ii-r  illiiimniiiit*  rvrr  wckiiic, 
t^  BMT  inctbtvb,  I'*  limwn  it%  iHnvrioiity.  KfPimiiiy  uf  jirviliicl'tuii  Ls, 
MfW|«,  lllc  ^rrat  UnwMity  for  tta  ooni|iIi't<'  ili-i  i-lnJilMi'lil.  At  tlic 
w^it  Af  brilliantv,  ImaltU,  aoil  lii>atil\-,  its  dnino^  an>  iiniri-rxally 
•Cla(i«lrttp«l ;  Inl  IImi  rniDDinmal  |inil>1riii  ciiii  Itnrlly  )»•  Haul  ta  \ii.- 
*lloMB|di»t«lr  wilvnl,  altlKji^lt  l)ir  ii(f|M  takdi  in  lliat  difwlimi  )^vp 
unnite  uf  •  ■Mtiofactory  »»lRti(iii  Mug  uot  far  ii4l':  t)iti  |irii1ilrni  of 
mrifcntkm  ii  iKcomini;  iiii>lrr?i(H>i. 

Wtjiwny^a  oihvr  wi.i>U.  t' Ii-^ru|i1tinf;  liy  Iiimiib  of  llic  ii'iliiirfltl'' 

vAMMM  M  llir  liiimaii  iifir--,   <>i>'l  mil  hy  iiinuliH  of  ii}^inli>  ■.'nntl'ullf.l 

^  lln  hniti«n  liaml    -«.iini^  mlu  (lie  fii'M   i>nTii|iikruliv<'ly  mi-iitly,  Ixit 

hw  airt  wilh  « i'lp  uvi'|itjiii«p  Hii'l   liii»  liiul  n  vijtonmi  )^iv.wth.     It  liox 

-tfniml  in  all  muntrini  lu  ft  IxKiii  tii  titiiiuiiiiy.     Tlir-  ili'ltcncy 

irntmnmBta  liy  whinli  it  ii  wnrknl  w,   injinin,   the  Mtunv.  M 

!  liilBrully  tli^t  itn  (nrllwi  ili-vrlopmnit  lion  l«  ovi-iviiiiii- :  tlidi 

.■  I'ltm    t>    nliki'     Iti4nilr3ttri|     to     iiil<.'i>-lt.-<l    aiul    iiiiwiBlu-<l-ror 

i.lciiii.  '^-  thuir  im-i'liti-m  w.>   tmvi;   liiul    uiiwiig  uf  i<WlV4ti<:>li 

In  mi'-  -ti  any  jirprvHi-ily  in  Wiiiiiml  ii'M'.  IdiI  uc  li>vr  alit» 

4)wt»<T'  '  Hi8ai>sei- uf  "  liithwlkin  "  in  tt|>|uirviit  to  a.  niuc-h 

fntfar  atngnr   lliau   oat  Iwfnrv  dwian!  ]inil«blr  an  an  iiiti-rrriviKv 

«ith  tbc  fTMileal  KovUng  of  clrctrii-  cviiiiiiiiiiiratinn  for  ixKiiiiKii-bt 

U  fleatnfiDclAlIariiy,  rhii:1rD-|i|aliR|{,  ricctiv- typing,  and   thr  Ukc 

■••,  '■'■   '       •  '       iu    iiunr  'liirnriit    (lin.ttioiw.      In    "taiv 

UUmI>  '   '!■  a  mw  aiu)  1-iltrj-  ujtv  of  }.i<Hliii-i)i^   tlu' 

OOH  IT'  ■  iiiiii.ly  |iroilniy*l  iiy  infi'tvn'  iin'«ii»  ;  in  ■»)iii'f 

llNtllr  •  wi'll  ilx  (III-  llli-tl,l'lh4'lll]lloy<.ll. 

Thr   •  ■      ■  \t  lur  >l<.-.iiti.  natci.  ur  nan.  ana  wiiii'u: 

'  ''111,  <'.i|>tlJi   uJ  •Iiiiiii^  iiii.t.'liiuiiiAl   uii^iim.  FtLlii'.r  Btaltoiiarir, 

■  ■    II    ii>v.  .»    luariiw,  nuil   tli-'  ltBll9miN^il>ll  of  ^liniiluc    (i«uit  ti>  a 

-I.       fr  I    ,    '  -I  (>ti>pii,  Mllli<ni^-1i  aiKci-wfiiliy  v-imwl  "lit  IW 

.     .  .   may  bp    cMisii k-ieil    ii'v  Vfl    lutluT    in    tin: 

I     ''.-  <>'     "<'f   iTitvrtli '.kail  III  tliiuv  cf  iuim|iltliDii. 

.liliuwl  iu  Ellis  •linvIJuU. 

I  iry  i»  al»n  oiltlinivi'ly  MitlJoywl  ;  lilt  I 

•■uav  Uiai  1  ■•»  iiiwiit*  l<>  M|Mr4tc  Ui«  wliMt  fruui  thti  Ukt— Ilie 


iv&lly  ctuutive  ai^viil  fraiD  t(ie  imjiiMtiirf— and  tlicivfotv  i-jiii  *>Qly  «ijr 
it  in  i^viilciit  ttint  nmHi  may  li«  iloii^  in  tlili<liii!cltnn  ;  imic-li  ii'  nlmMly 
ilonr-,  ^nt  tiir  pxicmt  of  thr  aiva  il  vrill  linal ly  n<vn|if  cauuixl  j«t  b* 
(wrc'ireil.  Whun  tlia  T«at  natiiiv  «f  the  {■owvmnploj'edia  uMtoMonl, 
(iM-n  u'c  I11LII  lirltrr  ■ii|ireoiat'  the  naturo  nf  itM  inHiianco  fi]iaai  tho 
Jiiliiii>iilii  In  H'liii-li  till- liniiun  franir  iKintbjn'l. 

Aoa  warning  axaiTiNt  film  tliAt  Riny  tlirnilim  mii  hoiMcH,  an  acvnt 
oini'toyn)  III  miininnn  liclpci*  to  utii  ii-lirf,  ilio  citvtrk  ctinpnl  rviHtcrB 
^eat  wti'ii-'c,  that  will,  it  1*  to  t«  h'>lKil,  In-  AVailnJof  tni^reextciinrolj' 
■II  the  futiirr  llinii  il  i'  at  jmiMiit. 

Elwtritity  u  al-o  ntilioHl  to  «u  incnMuitift  «rtent  u  s  Htff^nl  W 
tliv  tivo*  of  tlin  loilrM  111  mil-  (xmI  riiluM  eliargnl  witlt  esplMitv  gUMi. 
Ai  ypt  il  In  Mnii-ttliai:  of  an  imcertatn  alai^  ill  thin  r«>iiect— ita  um  b 
|mjvf<l,  llic  ■Iniraliilily  irf  it*  finjil'iyiiwwl  mMpiiafJ,  ami  fttcieiit 
iicvlnmn-iiU  ftir  tin-  imrinwr  ilcii.iisl,  Iml  (■rarticr  in  yrt  nmlMl  Ui 
mmcrvi:  llir  <lillic'iUi>vi  in  tli'^  u'ly  '>f  \U  ftra«t*l  oilaiitinn,  to  ovemmie 
(111-  ilxTlia  timt  I'lwk*  ttn  imth. 

liki- tlic  itntiii  liiiRiiikPi  that  t^n  utrike  with  the  w^ri^t  of  nitiiy 
tntiu.  or  rnnk  a  nnlnhnll  with  a  gMitli-  (•]•,  H'wIriiHtj  c«n  iintta 
■iiiiilBr™!  oontiiipiitu  or  w-tvn  a»  a  hivnwhnh!  (vmvijnipnrr.  For  ringing 
Ihp  t«IU  of  oiir  hoiKUM  it  baa  pMtiully  mqi-nolnd  thv  ap|«r*liui  of 

tnllcyis  ci-ADkH,  anil  mavalile  win*;  1|  omi  be  ojirraktl  over  ilhtanccs 
(I  witli'li  thry  itt-nrdiapitficahli'.  For  Kiiliiitaiin^nrininij,  I )IaBtini,' rock's 
firiiif;  •livcliarttiw  tlial  our  iiiriiintAiii'  tu  rtrinibli-,  aii-l  for  (hr  |<nrpww« 
of  wMrlnre,  IIip  limt  yiMH%!yiiig  ixwero  of  I'lfttricity  aiv  f»tt'iifl»vly 
fiiinloYwl. 

The  list  of  tIiL>  iiKii  uf  L-lmlHoity  tlial  1  will  (Mttlculaiiw  waa  one  of 
till'  i-nrlir'it  t"  Ik"  uvailril  fif ;  a  ■■■rviia  of  t«1eKm{>liiti;i  Kith  n  H|»i;lal 
oWi-t.  Ktiiilinc  tminn  mx  ttirir  »r«y,  ami  ;;iijtnliii^  aKaiinI.  ihr  rink  nf 
iMillbioitK  by  iii^lil  an>I  by  'lay.  Wlii-ii  ?toiim  Iiail  non  itn  hitiatnit 
vicliiri"."!!,  it  wa*  iif<H'»««ry  Hint  ""iin-  BwiRiT  an-1  morn  Ktilillr  )»?wi'r 
hIiiiuI'I  Ih-  nl  haiiil  In  lyiiitriil  nml  i>t^ilalu  ll>  *iiti«ti.  Siii>li  ]>nwiT  mM 
f.tuii'I  in  tliK  iMn  'if  i>WlH<>tly,  )>y  liii-atiii  nf  whioh  ri^uU  arr  givftii 
llial  truck  and  ^itli-  Hip  moving  tiiun  thn»i;^li(nit  tla  jniiniry.  TTw 
line  of  niiluav  ii  ilivl'U'it  Jiilo  iiirtTiwivc  urctinn*.  into  rwh  of  wliicli  a 
Iniiii  In  r(irlii<Wn  to  e'lih-r  nnlil  llii*  rltrtric  iii<liraii>i  dvo  iiniiiiMiin), 
stu'li  )n-iiiii.-Hii}nliniif;>vit|ilii'!il  iiiilil  il  Li  annuuiiOr-l,  TiyRiiuilar  uiuaiu, 
Hull  miy  j-ii^r-liu;;  t  i»iu  1ii»  t'*'*"''''  (>""*  tl<*'  flirtlirr  mil  of  tin*  Mi'tioii, 
niiTili  mIiIi'Ii  its  tUi!ri-«or  in  slbiwiul  t<,  rn|jF-r. 

1  hava  Ml  far  iiwtiilnl  a  lev  ol'  ttit-  k-ailln;*  i«ir|K<»m  for  wliltfh  «1ms 
Ini-ity  id  uniiiluyMi,  tint  tu  unttnicnir  thtni  all  iii  |iTa(.'UcaI!y  iinjioBrfUei 
lh>i  «|<lii're  nr  iu  inllnrni'i-  in  wiilniiiig  i-riiy  ilay.  iitiit  nn  ontr  c*ti  kt- 
trnipt  In  My  wlirn  il;i  ntCininlTi  liiniti  will  Iip  nurWL 

Only  I'll  Hnl'iHiy  Iit-'>t  I  «w  an  annoimrviui-iit  in  ui  evening  j^^'nial 
lo  tllc  l-IT'xt  itiut  it  lifl-l  l"^ll  ilpwoix-ii-l  tint  tl]','  jia^^p;  '>f  it  ["^''■pifiil 
Htinini  of  tWt.iii'ity  llir'iiigli  M-wagi"  wattir  (iflWtrtl  lli<-  -Imai-in  of  tliD 
Holiii  ffdiH  thi-  li>|in'l  r.inalUnwitK  of  th»  latlt-r.  Ko  prMtiFul  <te«ri]>- 
lion  of  till'  "toifiM  ••/■miiif/i  wa«  (,'iv'vi) ;  lint  tlic  tiarv  aimanMniMit, 
ubalct-er  llic  rvMilln,  hIiuits  a  nvn-  ilirection  ill  wliich  toine  miuda,  »l 
|i-nst.  li«iii-  that  prutllable  (Dnjiloyuiont  foi  the  I'lwtric  ai^iit  enay  In 
foitnil. 

It  it  ttcar.  buwvnir,  tUat  in  tliv  sintt  luajurily  nl  i\t  ajijilicntioui 
fK-ctnidty  in  nsixl  a>  an  a^^rtit— -a  tool,  no  tus|»a]£~fur  i>roilucuif;<rflV«ta 
liitliPtbi  obtained  l«i*  jiiirfcclly  and  los*  exiMisivuly  liy  ollu-r  mean*. 
Vnr  illinninalioii,  Ihi^  ku[>[iIv  of  imnw.  fur  jilattitg,  ami  Tiuuijr  nDior 
|inT)iiiM'ji  to  llii-  proiliirtinno^whir'lirlrrtridly  is  aiiitliFd,  niFitiis  rxivtinl 
n  uDv  fnnu  or  oIIht  lirfoni  thr  mr  or  vnlin-  of  tin-  lallrr  wnit  known. 
Tlir  iiii)ii'fvrni';nl.  howi-vcr,  rRnctrd  by  iti  oar  ill  iwmi;  {iroocaRa  hw 
lic-riii  so  Krxat  tliat  it  annmut*  aliaoat  to  ■  diacorery,  and  in  abiMat  ■]) 
thi7tv  i-  nlill  KTHst  M-ojH'  for  iitctvawtl  ]ir«gt«iii. 

One  of  tliuM  iirvicMM-a  uinv  it*  nK'ntLonufi  in  lh»  vtuta  of  tho  oteelriii 
li|;liL  un  at<|ihm  to  the  )lliiiu(uaiioii  of  «hl]«-~notal>ly  in  [«i«eD]^ 
ntriLiiii^n — at -m.  Tliv  rvlitiant  bflwwn  Ih«  (.'iiin]arativi-ly  dim  M 
lani]H  anil  ihi^  briKlit  gUm  uf  tbr  inL-anilf-i>-ut  1iKlil«  in  no  ^rmt  aa  t<i 
mak"  Lhr  littLvr  rcnilv  n  new  lliinC'  *•"  vaiinnt,  fn(  artf-i-riili-nt 
ii-iuonn,  lir  comnirniially  api'licil  to  our  fluatiiiK  {lalaccs.  ElMtncily 
Iins  fl.i'ii-iii  fiiund  a  liclil  in  wliifli  it  hna  no  pomj^titor. 

Tiil.'ErBpiiv  anil  Ipliijilinny,  hnwdiWT,  ham  inErwIiiriil  a  rrally  nrw 
tiling  intii  ifn'  world.  Tnif,  tfin  word  ■'  trli-gmph  "  «■«*  ■ii[ilii-il  to  an 
liMtrTini<iiil~tlte  splirajilumi',  ivhirh  jirrroli^  tl«l  nhicli  wh  ntMli 
when  wc  inu-'  tltc  mhh.'  rix|in'«>ioH  :  bnl  I'la  it|ii-mliom  wrir  tn  limitnl — 
iliukiieai  or  f'l;;  niM|i>-ndni)(  Iliiiii  rnltrrly^tliiit  no  rvnt  mmiMrimm 
li('lwi-i?ii  the  Hjiiuinitiin  of  Wb"al»tiiiii'  miil  Jtor'-'  ■ii-l  lli«ir  »o-cnll«l 
iiKxlianiml  ]irnW'"i»or  cjiii  la-  iiixtitiitoil,  A  fpw  liiiM  of  jptimt-l<H>kiug 
fnirin^work*.  on  wliicli  limif;  ]-'nii»iiil  l^twanil  *i-iimoI  wivnI,  nr  ?l0ffin;{ 
anil  "jwniiiif;  *hiilt"iii  tviirkiil  by  In't-ni,  ntuuil  al  vunciilvnibli'  di>itnnri-H 
frmn  i-aiih  olhrr.  Tin*  nj^iiab  rxjirrmt-il  liv  ttie  |iFrw>nn  miitndllnit  tl'" 
timt  inii'liinr  in  nny  wiHi  lini»  wrtr  ttntisl  liv  nn  iiturTTW  HUillonnl 
fli  thu  ni;\C  miicli nil-  tlironcli  a  jinwctfid  ti'lm-nin- ;  from  thr  wooiiil 
tlii-y  wnrv  iniwiti.-'l  to  the  Ihtril  ;  and  po,  «*hpu  td--  li^-bt  and  w-tatlwr 
|iiiriiiilt«'d,  llify  iivu'lii<d  llii-  final  i>i)inl  p-imiiininii-fctni  with,  numi?. 
tmiM  viitli  r*ty  (y>i»i<!>'iuMi- mjiiility.  Xntrly  all  iini-)i  lintia — alul 
tlity  vn-f.-  not  liiauy  in  Eli)>t.iTiil — wcm  iiiitindy  for  llii-  Unninimnut 
cprrii.-i-.  vhieQy  Ihil  of  tlir  Adnifraltj.  Tli«  iiuly  loiijj  ]irivsti>  line 
»f  ruiuinnniralioii  uf  ttii.'  kind  of  nkioli  I  am  amwv  wan  tn«t  Wluiietitf; 
to  the  Menwy  fkipka  and  llailwnr  llonnl  —  ftoni  BirkriiUr«tt 
to  lldlyhc^l  -amd  for  siKnalliiiK  litL-  airiral  or  'leintlnrv  of  Ttsarla. 
[tnV";ff«t  «■■"  "HK-li  nirnii-i  of  nmnnnuicwtio-ii,  ofttn  ink-impteil,  wiirv, 
whi-H  tlii-ir  o]»-r«ti<.ii>n'i'(/  iiiof:««l  thi-y  wi-K-  i.-iionf;h  lo  iih«n*  hov|{i«at 
till' lulvxiita^  ii'DiiM  1x<  lo  till- wotid  in  ^rii<.-tn]  if  llity  lyiolil  la  iwr- 
niHiii-iitly  doirwlcil  njoii,  H>-ncu  atmor  th"  "flbrlit  of  Ruiuhhi, 
.So-uiniPini^.  itiiil  othi'ii;  Init  the  tiin"  was  not  fnlly  riir.  The 
ilbK*u>'L-iH-!>  of  i;«l\viLii,  Vollji.  iiiiil  din-lni,  lionvvi-i,  rninHnr-il  ullli 
tlic  iGBiill  nf  |<t<:i''iliui;  vxj'.'ritinci:.  W  to  Ilir  ci>ii>tiilctl'>u  of  tkv  tvlia 
j^niplis  ol  Gbufp,  WuVi,  &-liiIliiiH.  *'iil  StMnhril  ;  and  Htially,  the 
cniluaviiuis  of  L'oukv  und  Wli<.<at.4tou-i  in  Eii^'Uud,  (.nd  MortK  m  tittt 
Viiilrit  StJLtm,  rivillliil  lU  tlM>  pr<ii]Ui-tlon  ami  (^<tiM«l  um-  nl  a  rrtialilr 
nmiit  of  Ioii]j-ili>uiii-f  U'InKnphy.  which  l\»t  lAsu^.  \!«wu.  'im,Ap««i:& 
niMin  in  nmiY  wn\>.  \mt  w\w-h,  iu  \Vs  irmtWXiftVi,  wvnavw-.  \^^^^  vuws- 
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■  for  ii»  I 

Irfit  iiB  imnmro,  *«y,  1817 — ulum  Coukw  miil  \Vlirjit»ltiii<'  liiil 
■l«iua[utral«l  inr  {^nuiunliility  ol'  tlieir  nyitein— wiili  ilip  du-tnuf  1687. 

Ill  1957,  wLniiDm  u  uiciulvr  uf  auy  lauiiljr.  iKiwti'ui'  Iiijjihlj'  iiluviit, 
kft  ilif  tilion-iiuf  IiJB  iiallva  cuiuitry,  li«  wbk  !ibi  t«  liU  fiirinl'>— lir 
(liM)>|xar«'l,  OA  it  n'orv,  fnuu  timr  livia.     Hu  uitj{hc  l^c  livunl  o(  nt 

•tow  [MiM,  liiit  til  ua  i-n)«r^nL>y,  lum-fwr  fpi:^l,  vbuM  liv  lir  t-ituiiiiini' 
atad  with  iti  tinir  lu  ujintt  of  liU  lukiiig  jiiunqil  u-timi :  •eiuiiHliiui 
WM  rMUikcd  4iiil  ilx  n«]  iiiraniiig  Ml,  Far  iiiiibuii-v,  in  1834  -mvl  ttiL- 
cnliilitionit  w-ti'  liUir  i'hiiiiKr<l  in  1837 — whuii  tiw  firtt  Mrllxiiiiiii' 
AilmiriiHUAlioli  w>m  ili<ii)imnl  )•}-  KiuK  Willuni  IV.,  a  jqiciial  iiiikh-ii- 
■r,  iLt-.f)«b'bi'<l  [ibiiL  Il('i|^lit4»i  on  tLi-  uiomiii^  of  Niivcitiln'c  16lli  lu 

tr  UfiUrrt  IW],  tlivji  nL  Kr>i[H',  T-ikiiM  oiilv  iMLiiy  lo  Itiiii  l}ii'  ofl'i'i'  nf  tliv 
1*n'tiii>.>r<)ii|i  ill  U'ti  iIhvii'  tiiti(>  i  iUHkiiiff  nil  |Hi>MiMit  •|ii-iTtl  lio  uiily 
urnvi.l  'III  Vnvmilii'f  2Sf!i. 

Al  tlir>  ]iirwiil  lUy  ivt  a  iiiaii  Ir^vrl  tlti>i'i;;lii>iit  iJiii  wurl'l,  lii.'  lioliU 
111  111*  liaiHli.  OH  it  More.  lUu  sliiiii;^  L-nuiiiiuiiiLatiii-;  uith  liin  owu 
liiiiitn.  Twi-iity-four  lioiln,  in  jiraL-tiuii,  is  iiii  cxticlui-  ivijul  to  cUlni- 
|j<Ttwiat(i  Cliv  ilnjiatcU  iif  all  iirxaiit  Bntumiritn,  in-  tlu'  uniimtiiii'ati'Jit  ii( 
4(1  ini|<»Tt>ii>l  I'livr  "f  iiitpllipriicu,  aiiJ  iU  •«kii.inlr.t({iiii'»il  liv  ttii- 
rcwijiiuul,  uvBii  al  tiiT  i-uJn  ol  till--  futtli.  Lut  UKiiitL  Lnit|  ll.iwki-- 
■lint  nt  Ihf  St.  I'aii<-riu  lloU'l.  Ilix  arm,  ami  Hiii>rrjwit,  •mu  mrki-lttii; 
in  Victoria.  Aiinlralia,  but  in  a  fi'Vr  linure  Itn  ii>(ii-ivnl  thu  luul  inti'lii- 
;C>-Tico,  niiil  vill  \m  linriin  Wit;  \wSntr  lii'  viniM  linvp  known  nt~ 
tl»i'  iirt;t'»*ity  fur  liin  mtnnt  in  tho  fomior  atalu  iif  lliiiij;*,  Tulii-  th'- 
uoiivi.TMi  iif  tliiit  (wrr.     A   criiiiiiul   llt^:iii);  fjom  Jii»li(;>:  wi»LiiB<,    nf 

•;oilr»»,  W  <-»l  oil  all  Imivsi  iif  tiio  lultuif itiiiii  iiitli  ifir  [iImw  «'Ii..-ih-v  Im 
Fifty  y«iir*  »un  In  iwnlil  ilnmi  h^mIv  ;  .i  f.iw  limiri'  law  at  tli« 
rt  iKiul'l  fiiftlilii  LiiM  lA  ifliiilv  )iiir?<iiil  •.'itwtiu-ty.  Htt  cuiilii  <t«a|K> 
^lijr  IIIC4  ami  knuu  llint  Itcuuiilil  uuC  l»  IdlluU'L-il  fiii'  a  ivrtaiii  uiuiilwi 
uf  (lav>.  aiii-i  tlut  uu  ]iii>  |iiiraui-rs  aiTi\iiij(  ui  llu'  r»ivi(;!i  ilmrc  tlitiy 
wuiiltl  Riul  luiii  (iuui'—ntiiialiLi-l  iut4i  tin- liii'-i|<ivmliiii{  rticii'ii"  ■■filiD 
Wmt  ur  Soullr  -wlntiv  tin  duu  «mUl  U:  rmiiiil.  Niin  Ut  n  iitaii 
iiiKVefil  ill  (-uti'hiti^  tliH  fimtn't  r>(i:«in<.-r  tllBt  itkllUH  tli<.-  (^^mii,  ami  Ivt 
lliid  <k>  Ml  iiiiolBprvnl  by  his  tnichera  licrc,  |ir  arriv>-»  at  Nrvr  Yotk, 
Cajw  Tnnii,  Syiliiry,  UHlioiinii',  nr  Supt,  ouly  la  fitl'l  tin-  [K>litv> 
awaiting  liTtn,  mill  n-a-lj  to  nttiun  Iiilii.  by  tii»  •(UUiknit  uvailalil'- 
niMJi*.  to  aitiwrr  foi  Itin  iiijitiliinl«. 

Ilk  soukr  ■|iuuxci<)  llicri'  iH  a  iMiiloiicy  tuiiiiiTthuii  wlirtliuruiii  iiiulcrn 
Uu)ituYt1U4'lila  liavu  rnllly  Iclultvl  ti>  iui:ruiM:  llur  linjipiiitva  of  [lu 
wvrlil;  iliiitlirt  llirrv  tnw  uv|  luwru  fral  i;innfort  ^lifii  lli^  |«k»  «■« 
iiMt  itofarit.  Aiviociit  i|i>Tt>]iHt  liaHi-:ilitlA|oi|)flr.|  lilMUlint  iiriMhii'loiin 
tli«  {wrioj  ofuhir^li  Li  tuiil  ill  tli«  lut  uiiittir7  — "Tlie  vVortil  Went 
Vwy  Wult  Tlicu,"  iliijilyiu},',  ol  iromm.-,  llial  titii  |irw<lit  lUy  i*,  at  »iiy 
tmlr,  vi-ry  litllf  iicltfi :  tliin  in  irnt  Hip  jiwirml  r«^liii|t.  'I'lu'ic  tiuy  \rr. 
a  KMiii  uf  itliil>isi)|)liic  InitU  iii  it.  Imt  iiintikiiiil  diHTx  imt.  tin  ii  riilfi, 
(COTini  itmlr  liy  ii|iil(iMi)ilij<:i  jiltau.  It  may  Iiuti;  lH,iiit  )ii>R<tlilo  fur  a 
iiii.-r«h«iit  of  60yi«n>  ^^o,  wlio  kuvw  nuOiiiiff  vf  tliv(.'liiiu)d\^  uf  lumkrtb 
or  ikf  tJui  jiolilival  ■xxiiirti'iinai  that  lia>l  liH|>|>i'iii.Ki  wInVli  niight  fpitvi'ii 
tlidtn,  or  alTKt  itiHwulatim  ri«kii,  tavn  on  thf  arrival  i>l'  w*n1(lv, 
Airtnightly,  or  niontlily  maih,  to  W  contpiit  that  li«  wa>i  tjiuTeil  tin- 
noi  ry  of  oonMiTiiiic  hiiiiMlf  every  <lay  wiili  «iu*)i  ii»ttvii ;  Imt  iiuw  llii- 
ldu(m|>li  lirinK*  tiiiu  lUity  ot  hmiHy  iiAKnuti  hII  tlii-w  jwiiiLt  In-  Imh. 
•t  met,  tlic  ailvtuiU]^  llial  uu  ualuati-a|ili(-  («u  iiiatuii:  <liii-iii>:  bia 
{>wu»d  of  W'vi^U'^''-  "'"l  Inmt  vti  liiiu  like  a  liiiiuiIi'T&tii'nu  wlicii  tlic 
MriotUual  uotittcariuii  anivto.  Coutttli)^  hoiuu.'  aiiunks  tu  ixtuiitiiig- 
1MHU«,  ti«t  fiico  to  Uat,  liut  ill  vHiwt  almcgit  a>  if  it  witc  a>.  Onlem 
IwTir  boeii  il»[mh;hiiil  liy  jhkI  to  tw  cxix^tilul  in  [.otuliin,  aiiJ 
Um  gooil*  Milt  to  CklcuttA:  a  turn  t>l  thr  iiiai'k>il  «l  tlin  latlvr 
pUco  ahnvni  that  ttic  cxoculioa  at  Uir  oivln*  will  tw  a  niiafor- 
ttiDe  i  tli«  tvlcgiBiili  ti  ein|iloyc(l  4imI  thuy  mn  oouatcnuuKUii. 
IW  uils:1ii«f  l>ciii^  iioiiu.    SharM  that  arv  bvU  in  vwiaiu  wftii  ot  tliu 

Slobo  aro  Miil<li'iily  )(r«atly  ■pjinvialuil  i>r  itciirwiktM  at  <iii«  vf 
M  gntt  pnmmt^roial  Miitr>ii:  tlio  fartx  an)  at  once  mnuniltiNl  by 
vrinr  In  Iho  olheni,  iliiiI  M  inarkrU  aiv.  ut  iit«rlv  th»  utlm-  tiiiiv. 
plaL'tvl  on  t\it  iHiiiii-  r<io(in|j;.  'I'Iig  jwoiliility  of  ilBaltii|i  miuilly  iti  niit- 
OHitre,  anil  1)1  |wrhiii»  rcvai-Htnx  tlii:  ci|vrnTiuii  Id  suulTiur,  Ih  i-viiilctiil 
HBilpr  ortliiiary  miiililium,  iui|H>«nMii  ;  no  aucli  ctfuy  4A  tUal  t>y  iiliicli 
KKtWii  UolliMiliilil  Kdiiicj  £2,000,000,  t>y  lii*  vucr^tic  rxLi-tiuui  to 
MGiut)  vaily  iiit<.'Ui^vtic«  «r  tlic  riBult  of  VVatiirltio,  u  now  [nMaiblu.  To 
m  larfpi  oxtdit  uuliviiliiJil  uluuiwi  arv  oiiialiiwl,  nt  any  mln,  to  i*r  am 
tli<^  <lo]>iit|il  iijnii  till)  wxiiiriitg  of  ni|n>il  Knowlnjee of  occilrriiig  i.>vi>itlfl. 
It  U  argiirtl  that  thlt  ii  an  rvil  Ui  Itii- ■nuil)«r£iiui,  llmt  liriiMi<«  witli 
k  lai^  wtniiwii'l  of  tiicuiw  oaii  Uiar  llic  ciMt  uf  cgiuiiiutiii.-aliiut  tiv«ly 
by  WUT,  Uul  Utua  tli«  IKMMMlaa  oToalilMl  toUa  luuiv  liuuviW  tUati 
bofucv  iu  tW  rem  ef  cviu|>oU(iiiu  a^tiBl  tlic  Ubmi  Iiqiiuw,  Tlivri^  in 
Mima  trulli  in  Uic  uiuitontiuii.  Imt  it  in  liul  «iit>  illuAliittiim  ul  IJk' 
Ipltonil  ttniilMo}'  <if  iimliTn  tmli>,  vrlHcb  inorr  ujiii  inoir  iilii>w<  llint 
HUUL'i^m  III  nil  Ilic  witU-i  llcliU  of  (yiiunicniial  llfu  U  iiiuiiily  wii-iirml  l>v 
tin'  '>|wnilniii  orjpitautk  oonciiriiawuikiu^willi  ijuil  nwotmiu,  wWlh'ir 
wi^Iikil  l<T  a  iillii{le  ihthiii  or  liy  no  umx.uitioii,  IiKlivinliMU  atitli-i  in 
tlii-t  stj-UKKk  Iff  i-iMUi«tiliun.  Imt  iIk'  ninlil  at  l.ir^in  |it'citit&  !>)-  ilitr  lii- 
crcaac-l  tiiaj(niluilv  ol  tlit'  n^aircf^atc  Liuaiuina  •Iviiv  ;  awl  tbc  tiulJity  of 
majiiil  r<imiiiiiiiiiTJliaii  iiiiot  tlio  ktant  [iol«iit  factor  iti  biingiii};  *>io*ii 
tlll^  rmtiiti  wv  atv  wiuu'niti^. 

lu  |MiliticaI  tiMlti-is  till!  Ii|{hriiin^  tiiiwiitti^u'  iu  ikiI  Ivia  |>iin'itrrii1  for 
(pxnt.  FiirniRrlv.ititt'lliijC'XKt'of  *niii'<<liiitiirl>AU(V"i  nii'iuiiiui'Ttiil  U4i- 
rvcvivtilil  li(-a<li(uutc[*una<.vrltiiii  ilHy.aiiil  nclliingixiulil  bL-1ii«iil  in 
reply,  nir  any  iluvction  givtu,  iiiilil  matiy  tuiviwivu  i^ciiU  Uml  tmiu- 
uinnl,  siiil  |ivrlia)a  ■nviuuilial'lt)  iuiM.'Liivl  lia-1  1/«u  'luui .  tii  iIa  uu  ly 
U«y«,al»;i,  to  \'Vi  till'  tolu|;i»)>li  in  iii'iUuu  viw  vt  )>iil  >iuiil>t(u]  tulvant.i);i: ; 
,Um  ■lc«|iit<.li<H  wtiv  Uxi  l>ri«r,  lilt'  or<l«rv  uviv  Vm-  i^art — lliry  vurr 
often  tiiiMUiKliimt'Jixl— luiL-ly  uaa  ititir  iiiiiClve  e\iiLuiici|.  In  lalvr 
Uniac  it  Imk  IflXIl  fnllliil  iKiuililL-.  uu  aullickiit  ucCAiiuti.  L<i  i^i-liaiiiip  liy 

'  gnpU  <la*j)aU.'bca  iw  niU  ami  duar  aaixiuM  la-  tnnamitlcJ  by  Iviu-r, 
:  tbUB  no  groUDiI  is  loft  for  tJio  gravitb  of  uiuiiiitlMsUmliit^  tlut 

gbt  pmlax  iuUruatioii*!  «ni,    Fonnuly  irnt«t',ul  f^i^tiug^  gii-'"' 

,  MuitiiMf  ivhvtv  duty  uvX  J«ijrv  it  wu  lu  huvI^v  iLcui  wvnr  Uk> 


Ut*  Marv  tln»j  coul-l  aj'ply  *ny  tlTootiTt  pIimIi  l«  (ho  jii>|>iil(w  {HMdou 
Uiat  w-as  nrj^iS  i-EiIki'  ai'le  into  caurmn  tlial  uouM  only  ciitiuiiiale  ill 
will.  Till-  i-xi'iti'Hiriil  iliiLi  iiJiiiiitwiil  tliia  iHsuutiy  whi-ii  Uututuudorv 
M'ilkia  Ii>r>'ilily  tunk  tlii>  ditiliili-ratf  riivuyx  fiiini  tliv  mail  Btaaum 
Tniit-,  milt  vi'iy  iimrly  limii^lil  two  kiiiilnil  iiatioiw  iiilii  a  inisriulilii 
ciinllic.t  — thrp-  Ix-iii^  tlwii  iii>  t.iMi:  i-jiuiiwliii^  Rii^Uiiil  wiili  the 
I'liili'il  Still*— iHiil  iLi;  it|K¥-ly  wll»[i«  of  tlii;  Iwrv^  tvvrt  titat  ovrr< 
M)ii''iiil  Krniii>v  tlii"  yivLT',  ii't»-n  llir  limilitTr  w|ual>)iln>  villi  liarmatiy 
ciihtiiiut-:"!  in  the  fnivihlc  an-Mt  nf  KcliiiiVcMr,  foUowivI  latw  by  thi 
uiitiii'liinuti' ■4liixitti])'iif  Fi~i-in'li  %i]Mn1«int<n  l>y  Q«niianii,  are  iiubun* 
urilif  iulv>iiiU);v  ol  lliu  Ii.-k'giii|ili  l«lii)!  ill  i>.(lHt('iin>.  'nwHtaMOiMl 
CHI  titlcw  siili'  yi'n.-  ina)<l(il  to  J'liiiiiiiilly  uiliii  Ilit-  firliop  lI»M 
tlinwt'^iK'iI  iiiiicli  al  liniL,  but  B]ntilily  uullaiivil  nhau  lliH  tHflio); 
i.<UtiiacUr  uf  CIk'  tiiitucky  gcciil^iiU  ««•  uii(tptstvu<l.  I'erlia|i<i  tbu  vaM 
»iLli  vliit:li  .iiiwlium  1-.1I1  I*  IninaiiiittKl  frdin  llie  «ptilrv  of  QoTem- 
nti'iit  la)  i^olonial  ^Tc.*i'iiAn>  nt  luiliLity  cniJinMiiilmi  ilioniil  h* 
ailiiiilliiil  t»  bin-p  uini'-  ilniulinr'ktL  al1iicliiiij{  tii  it.  Of  oiium  tlto  full 
iHnMiiii»tJin'^r>  .i(  itiiy  lija^iil  nitiiaUiiii  <iiii  only  Vf  kixxni  lu 
tli<jM-  «l>«>l>lt«ly  oil  tlti-  (JiiiT.  au>l  it  it  an  evil  M'litu  llir  Imn- 
niinniuii  of  lii>>  ileUil'.>l  liixit I tiL'tiuiM  t/>  tlicin  'ItBlioyn  tlin  wmm 
iif  iii'UviiliLiI  (mjiviinil'ility  in  tli--  ulliixw  •.xiiiiiiuuiliilt;  aliiaMl.  Tli* 
ti'k'^iipb    iiiJ)ki-4  iniK'li  ixaviblK  li»  tlir  )iiiiii>ti-i'  itt   ItuiiH',  I'lll  Ul  tfWiia 

Ibiii^  •li«M-tti<in  Li  livit  xli-xiii  by  ilwhiK'iKy  Iriiii  itn  t')i'>  oxli'imiv* 
Um-.  Af^ii.  fo  laki'  aiiulIkt  Iuiiii  of  at  i  |  diHI  n  uid^  iini'r^  av  an  i-tam|<li-, 
it  won.  lit  My  til"  Ivavl.  iittlortiiiiati'  Uuil,  ulirii  tiiv  IWiltJi  atiil 
rn-iii.li  ai'iuiix  ni'i'ii  rtiKu^iii  In  a  lit'i-.iiii)l->lrnlli  ■LnifStl''  witli  lli> 
Itun-inii  for  ill  all  iiK'li' unlit  vinti^r  in  llu-  (^rinn-n.  Iiunl  I'aiiiimrr,  llie 
Ili'-Ti  MiiiiMi-r  for  War.  f-jiunl  (In  »iiij[ic  Hire  UM  l-«t»«4:it  Vai«a  aint 

Si:lia)>ti>|n4  i^Diiwhli'iit  fnv  •bxiriii^  tbi)  l-Iiuclinli  ( 'i-iiiTitaiiilvr 'iti -(.llic f  lo 
"  takii  i-iiii>  ii/  '  Diiwli '  '■ — bin  roklivp,  Majnr  llnwbiggin. 

N>wn.  ill  itn  wjilpttt  m-ii».'.  is  a  vi-ry  ilitliTiijit  tliitig  now  Uiaii  it  «'ta 
ItiitiiFily.  A  iit^HiuilT  of  tJii*eHi-li;<i  tiuitimt  ol  tliis  itiutiuy  rnntaiDMl 
iuli'ltitci'ui^r  Ininj  all  1 1 ii'irtctn.  uo  •lun'il.,  but  il  waa  uul  ciiiilKiii|<ii4a/7 
iiili'llipinri'.  iinr  111  nil  iL-^ar  ill  its  aii^xianiiitK.  Kmiii  tlic  bvaiiTr 
iu|iitaU  111  Hiint|H  it  iiiikIiI  |M;rlMiB  In:  tvm  at  Ihtrr  lUya  <>1>I  only,  Ixit 
iu  llii-  MIDI-  joiirii^ln  lliiit  |in'iili4  Iliin  iicuo  aiiinurnl  articlM  froai  tlio 
iniiK-  JiaUtit  iHli'ta  of  iha  ginlw  (ktt<t  twu.  thm.\  or  eniu  Hvn  Moatli* 
Ix-riMiv  K'lr  inatnuuv  in  1837.  in  tin?  Tinto  of  July  20tli,  Ihcra 
ai>|imii-il  ii>-«>  fri-iu  Y  D.Ik  lie  In.  Sinin,  of  I'^rlitt  ajHimliotiKoii  Jiilv  IStli  ; 
tliH  Nt^iia|i1ioir  having  U-™  iilili'uni  (or  itA  trainnnlwiiin  arrow  Vniniv-, 
Iml  its  Iii'n^  lii^iii^i;  biMkrii  -flf  la-niiniic  lUikiinw  liail  ernnv  on.  Oil 
.Jiili'  26tli,  iK'Ui-)  ua»  )i\il>liHlii-<l  fitiiiL  l^Il|ll;  daLeil  July  16ib>    Oii  tlie 

S8Ui  "I    tliiit  iiKiiitli,  iIkl-  ilati'x  fioin  Hniiibiir^  ttrn*  J"'>  23ltJ  i   bdl  in 

till-  uni^  L^iic  CoiioUiiliiioj'lo  iiiu)li>^iivi-  r-f  July  7  wiu  (iriMtisl. 
Fnnn  ijui-'tm',  iui\v^  lu  tlt«  $n\  July  diil  iiut  n(i|iiuir  uutjl  3r>l  of 
Aii^Ukt;  Nitil  Tiuiu  Xpu  Vutk.  May  Dili  is  lltc  Ultwt,  ilaln  uiciiltuunl 
nil  .Mny  29tli.  ytuiii  TMiiuiilia,  iii-Hi  to  Jainury  27lb  wan  nut  mailu 
knnMii  until  liny  SOlb.  Kmiu  lli»  Caiic  i>f  liiHHl  IIiijk,  iiLl(illi|{riiu:  to 
Miirrb  2&lli  Vi-M  i\i)i  |iiililu>liiit  until  May  30tli  ;  niul  nu  tlur  iAnii;  <U; 
LWuIti  avli  ii'v"  I'l  Jiiuivu'y  27tli  npiwiitiil.  Sydney  IctU-r*  of  Utcvtu- 
ln'C  3Ltl,  I6itt,  n'<>ri'  iiiiulr  jiitUIii^  iiii  Jnlic  8tli,  1837  ;  iiiiiJ,  iu  tin-  iwtlMi 
l*\n\t,  Katavia  n<|>ort*  of  I )f •.kiiiImt  2S|Ii  iin«uxliii^aH>nui>l.  Biinnos 
Ayii'*  new  at  Marcb  19lli  uiiv  ibc  littlil  on  .liini>  iStli. 

I<i  an  Harlivr  Imif  uf  ttial  joiuiuil.  Linilti  >kle  of  Dweuilwi  lOtli, 
1834,  U]i)ivani  a  luni^ajili  rulltiijj  Htt^ntiuii  to  nii  ImLaucr  of  iiu* 
^'saiii|ilci|  mjiiilily  of  ruiitm unit- Alien  Ih-Iuvuu  LivTrgtml  ami  Krwr 
V(>rk.  kitri's  )iuviu;<  L-ru«WHl  ttiv  .\tliiitii;  tlii\'v  tiincd  imtkiii  bS  ilaya. 
Till)  vt'UL'li  oDiiVcvili^  tlioni  iiia<lc  nuttsiully  i(nick  (kuujjci,  ami  tick 
ile|>artunt  took  |>Lci!  w-ithiii  ■  fi-w  \»ant»  nf  nb^h  arrival,  thn  ooma- 
IniuiIkiiU  taklii)!  ailvaiilagp  ol  tlicin  [ii  ili>ii|wt('h  Iboir  uiininiitiiitvtjoll 
ivir.boiii  Iru,  of  tinir. 

>S)iiii'  thnl  )>riio'i  all  rntiir  rliHii>.i:  biu  apiKtaml  oD  tlte  C*ni  oT 
ji>uin«li>4lii'  iimltvi-.  Ifii  '.'lickct  iiialdi  ttkisa  |iliiOPiit  Syluvy,  X«w 
CjuiiLli  Wiik-B.  un  DvL'vtiil-(i  lOtU.  tliu  full  vcoiv  a^i^xjan  iti  Tic  rivica 
uii  Ibu  iiiiu-iiiiig  u(  D<<<^rnilMii  IStli.  thn  intri'Vt^iinx  <Uy  I'-iiif-  Suit-lav, 
but  10  hoimbviii^'  fi-i'i-f^-.-uro-l  by  tbv  ililfMvuii'  «1  tini«  In'twi-i'h  tfie 
luiii-tliiib-*  of  Syilni'V  aiiil  Loiulou.  Ou  Uumnilivr  23nl,  a  ruHilnliali  of 
till?  Xi-w  /a-iIiuiiI  tliiii*'  of  Kr|>n.-wnUtii'i->.  <m  tlif  »ulij«;I  of  Colonial 
Ih-fpiiiTin,  'Ifllul  DLvvnilHT  22riil,  npwnml  in  tlic  I'mit  txlilion  of  Ike 
lanii'  jiiiiiiial.  Aitil  on  I)ii:<-iiil"-r  olnL.  n  inc:*ia^  atiptidtril  in  llu> 
Bwguii  s^ilitiou  uf  tli?  'fVuir,  |>rintc4  lit  12.30  v-ni,,  lUtvu  tlm  laiiic  ilay 
vii-iiif^  till?  unlntuiu-i.'  Ill  Ml'.  I 'liiiiiil>iirl>tlii*>  hiim-cIi  hI  a  liaui(Utt  at 
Toinnta  tli<^  jiruvioiui  nigbt.  If  iliMjiati'liiil  at  6  a.tn.,  tin-  ililTrrt'lnw  of 
linn.'  aluiii)  woiiM  iiinki'  )l  6  Itinu-h  lHti<i'  Iiiibii'L'  11  ooiilil  rvmih  Loialuii. 

Tt'ut  only  KvviiiH  ut  lui^bt^  iinpjil  lo  Iliv  inI«t«iU  ul  uatluuH,  but 
lucuiibi  uf  Li>iii|>itii[ivdy  ttillliii;  ni»tl(-iii — the  apjicanLiii-e  of  a  |M)iular 
uclui.  ibt  ni-iilt  ijf  i  IkmiI  inci.-.  antl  llii-  liki»— ar«  naxhnl  iwniwi  llie 
wiidil,  mill  |itibliaiii.il  Ur.irr  lui  tlivv  ^totilil  lie  liwl  Uit'V  Lmnii^rcil  in 
■oiiH'  cily  il  oiu  oun  islim-l,  Tlir  wortil  lii»  ini|i-i^l  Iwcotiiu  very 
small,  i(  itx  iliiiitiu>i<init  utv  to  he  iDcniiiiriit  by  tin'  npiility  of  know- 
livl^'  iu  uu»  juu-t  ortlw  Guttn  llittt  ivs-itr  in  atit)Lli«r. 

A^'airi.  oJt  n-)p.nlii  niir  wiiiiilry  aloiin.  a  tiitxt  rviiiaikabic  cliaagD  luu 
(ia'nrt<il  in  llii-rliiii'M'trrof  thi>  yivmi.  Fifty  yiitiv  i^  the  nimt  im- 
jwrUiil  ijii^'cliM  iiii^lil  In.-  'li-livDiVil  a  few  linihlral  itiil>«  Anm  Loinlun, 
autl  Uiuy  BitjKatcil  lu  IbviOwiv  ofa  iiiMe>^>  cuiiJeiisul  auiimwry  tho 
»".i;"iiil  IN' tbu'l  iljiy  aflur  JfliMiry.  Tluin'  "*t'H)  uo  luiiuvr  urv*  irbvu 
tlity  oniil'l  a[iiiMr  ut  nil,  niiil  hv'iii.^'  il  wbm  unl  wurtli  wliilv  imblisluiij; 
llittin  al  K-H(;lJi  whi'li  llii'y  did  a|i|<uii-;  ]».-iliu|«,  Iiou'mtct,  thin  iw^ 
tniTii-t  |)iiblii!aliuu  linil  tliu  i.fiin|wuMtiii((  ui|viiutii((i'  of  kurnbig  tkutr 
fiTi|iiiiiiiy,  H)  r>ir  u  rtiukr*  nt-rn  tniiJ^iTiin-il.  Now,  if  ilt.  UljuUtwui 
.■slH^iki  in  Mullntliinii,  Itm]  lluitiii^ou  ai  Hubliu.  ol  Untl  5iili>biiry  ot 
L.iv>',r|Hiul— «Illi<jugli  )t  niiiy  \«i  vhm;  uii  uiiiliii^Lt  bofotc  Iticir 
vial-ii-ic-il  clfoi'Io  4tv  t;i>iu|>I<:tixl.  yvt  utxt  inviuinx  liic  bt<.o<l  tKt-«fcti){ 
unriUily  juvm-  will  pvo  uh,  vtirlHtUin,  all  tliiil  Uiuii  uuiii<<u««a  tiavo 
lii-li'Dcil  to  ;  •iiiil.  in  (net,  tlio  rendcn  •)!  I.oii>lo»  jdiicTs  ofbiii  know 
niiiL'b  Miliu'  tban  tbit  i«iiilL'U(&  of  4  village  U'li  mile*  froui  Uu>  [lUmi 
wtieie  ibu  dinoouiiwM  wen  itdivi-nKd  wb^I  w<u«  tbn  wry  iuiiin»gJuiw  pT 
tlir  diatiu^iislinl  aiKtkkun. 

It  U  nut,  ol  Uiv  iiiumiit  lUy,  i.oudilioivi  of  time  or  disUiicc  ibAt 
'  Uiuit  tlw  lulucM  witli  n-bkli  aa  vrutiuu  aj^nMn  Uw  utviiiui^  ollu- 
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llii;  iidWajMpcn   Inil  iiiilv  the  aiii'niiit  uf  jiojiiiUr  ii)lcii«t 

<  I  tr-Iurn  o1  Mtuh  itltivnliT  jnunial   Ih'IJvvi.'  will    1*.-    titk"ii 

II  (lir  ai-airtlo't'ii  v-nfU.       Aiicllouom  •i-r   iio  li>iifp-r  i-oii. 

Iiiiran  Iw  {iraHrnl   iti   the  Ur^^d  hnlU  ;  nii   l)i<- wiugn 

[U  ii.  «i»"t   hr   Ihr   4{;rtipy   of  ihi' iii'n>iBH«'n.  tlw  ijirjikiT 

|ilr-^~-  >:ti'  uimtr  iitirlft,  or  nt   li'*><t   hikIi    pnitioin  ol   il  iwcHii'ln 

The  luc  IkT  tlic  t«l(|^|ih  in  U'i\  mt  -dl  ill  l>l<i|n;ilii<ll  t»  tlir  I'^lillliltioil 
nf  Uic  vjuiiiit*  lix'iililiH)- tl  wrvw.  Mwli  •[•<j>-iiiln  ii|vii  t)«'  lutiiinir 
«iT-h  i-ii-iiMtini!-,  nil  DiK  m-ocatioliii  in  ivlijch  tlify  »«.'  roiiilily  imfcana], 
•nit  '  I -Il  lliKtuDlioiw  Htv  lialilc  lo  <x«iir  iii  |-rt(<m  ttl  thp 

n<ti,  I  ittvy  kiv  lii(<'iwt(il.  Ai-prUin vKiiilsur iiu^iiliiv. 

an  It  iTuv  •-'  ■";i->i<ii'i«i.  lit  te\rgT*yhie  l<u.i!u«»  ai'iH-a  Troiu  the  iimin 
«/«laMKiitii-  lift--.      Tliin  bi  (tnniodii  t»  nil  miirrj.  Init  iimtmiilv  vorim 

•a  tlw  rUw  <i^  llir  inlialilUlltii  filhi».  Fl'ilii  llir  cnnt  of  I,oiitliiii,  fcir 
auilKI'lf,  500.000  rHiil--iitv  Imt-o  (ii.\u>i<>ii  tu  vouiiuuiiiiAt''' l-y  viirr  "ii 
Uwir   onliiiMV   BlUir*   imii'li   Ins   Irniiinittj'    tltMi    a    rotrHjanKtiiig 

■brr    nf    H'si'lrtitf    lU    llir    Wiwl,      S{>rAkl[i)I   M   ■  ^'vticnl  mil',  the 
livn  cluMii  ■)(  tiwi  rnimtiiiiitilj  linvr  leu  niili>^>|<riMil   inliii->>th  tlliiii 
ill   lb»  »iiri*l  n'oli'.     'nn-y  r<i>fiv''  in  i<-Uli>iii  tn 
tliM  f  Ili-m  1VT  lt'»i|.  mill  Willi   fcwiT   tdrgruiiix.     Tlir 

L'liii-:. :  .1     I..    i>r  llir   •J>l1^l|rnt    rti^iKi    i-l   (-"UiiiiiiilirAtii'll     Ih 

•tra4*lw  on  Uf"  tiKnvor.  )<■<!  it  \w  -Itll  };r««t  nxiin  Fijr  ;^v<> tli. 

I^Ailali  is  ftr  Hii-I  unsv  Ili><  I'^ntrti  i<l  i^nuti-il  trk-j^jilitc- 
•CtWty  ;  Imt  llti'  l«cl  ol  It* V-lii-  IIil-  <u|'it4l  IHr  KTit  ol  Itif  T-fO* 
Utarr  (ImI  iif  llir  t^m*  I  lutl  Im.  Ihc  1lnul-|llui  ri'iv  III   tile  Stii?k  Krliuii^n'. 

■init  IV  niKviitl  (iMliinii.  iii>1i-[Hriiili-nt  nf  ttn  «i>t<:- 

•|ii'  :-    tliiil    it  TAii  liHitlly  III'  |ii ii)>f:|'lr  riiiti|nnit 

••I''  ■ '."'''l«  (III' MllUUUt  »r   I'UUUIW)    •il'Ui.-.       It 

DM  'I  ir  I  uoutuMt  ft  few  of  llw  Itmliug 

I"*--        ■■     I-    ■ 

Taktltj;  ItiT  tMkiiUtnl  iHijiuUtibli  H-itllill   tliP  f|v>'  t'HVii   i|(i|ivmv<4  tif 

iHh'n   <i|>  to   Die  pixl  ul  188&.  uml  ihu  adual  iiiiiiilK.'r  ul   tnU-witTiiH 

^tMllug  wittiill  llin  Mlav  lituin  (OT  the  ytrAT  m<tinp  Sr|)lciii)>Br  aOtli. 
Ilui  ir>nill>idri'  on  roltona  : — 

Trk-gt»i»li 

CU-Kcir    ,,         .  7aO,0OO     l.W^l 

LimMi^oAl  ..    730.000     2.2b8,062 

SUiici«lfi        615.982 1.660.638 

rtrlndri*  in  all  trntw*  of  llw  )iiMin|{ni  nillntiiii  (inigi  AliiirirM  iml  the 
Kut^rn  Ti-lfKrapli  nyitcni.  wliidi  in-  ■ii'»i»iU'h"l  by  ■{■ct'IhI  «iii> 
wntkul  l>j  till-  c«Mc  ixim|iaiiiii<.  IJ|hiii  11ii<m:  lig\in»  it  itiuiiM  )v 
TCfn«iV'-1  lliiit  !)i.-  {■■>]Hilaii''ii  atliiWi(i<i|  l<i  'lluigdw  iucliuim  tlif  riw|! 
■>f  III  '-r-lu.li-il  fu.hi   tU-- (-it\  ill  4    tiiniiii-iiril  iu.-tiw.      In 

til-  >ll  niKtIi  ■>f  tli><  M-TH-y  i>  ii-.k.-11-tl,  )iut  ttiilcru- 

Lok..  L.ii>;  1.  j".i|<i"l  tit'  {H'rv^iiK  iiitcrcitfl  iii  I.urij>ui.i|  ri>IiiUK'n-i'.  W 
(■iclu'tol.  Ihtl  th>^  tad  >>-iiiiiiti!)  tlut  tlit?  wuiHirl  |cnH>«i.iiij(  ilii> 
I»rf;r»(  ituli'  ul^iij,  <ml  or  I*.ii.liJii,  in  tli<'  kiti^'liini,  iIi»-a  IIh'  Ur^p-nt 
tclnKOf'''^  tnmiii-.-v.  Mtuiu^KMlnr  iiirlu<liv>  f^liVii'l  iii  iU  liniiitii-r  vt 
nwi'lciit".  itli'l.  t-r-tity  *  "•nti-al  pniiil  ('it  iiiiiiii'i'iiit  Miiiixiuiiiliii^  Umiift 
wh<i  lii«k  U>  ■(    '  "  i'l  «>iM«i>-i-i'iiil  iimttciH.  iniika  oi>i(ttil><iiil'|v 

aUiW' tlir  !«((:.  I    oCni&igiiu-  aa  rrj^Atil-t  Oiv  vii>|'luyiiiviit  iif 

tlw  tfll-pallll.       ill  nil  r  — 

i'«,-nj.M«i.  Tr'!*'"'^' 

430.000  b72.7J<l 

5L9,030  667,768 

319.000  563083 

ISl.SOO  .         .S46  2W 

227.127  466.412 

ia6,230  462,921 


l'ti|iuLilti»i. 


tlirniliii;l><"i> 
luliiilninct)  ("ilk  Leilli< 

I>«Mio 

NrirM0tl«~oii-T}«*     ... 

Urtilo! 

Hull 


«h««r  tti0  4XMii)«nUve  UlHgiii|iliic  lii«  einineai,')'  iif  llir  i«v)i<ii  In  u  crMii- 
pami  Bith  the  Milnnlliulv  c*|4uli  hihI  tlwi  ur>«i  MhIUdiI  inminrw- 
latinL' runin-.  fSitintiiii^i.  inrlwltite  ty^lli  lit  its  Ixiiintlitrins  nikl* 
tbnvl'j-  a  pbKTi  t>f  bikIviviI  CMiinicfviiil  iHTlitity  tu  iVt  'wmi-muUnfioIiUii 
|»|illlatioIi, 

Oikrr  mnrsiilrvBj;Ui<ii  llie  i^oneluiiloii  llMt  t)i<- tuitiiii-  »l  elm  Imlo 
tHlJwr  tluU)  Uir  «tiH)luU-  nilutiir  i4  Itiiaiiiii'su  iiiiitl  U'  i.io)i<ii-lun*l  in 
((•Unntulitg  UuacutupuiMiB,  t]iu»— 

^^^^^""-        Mis£' 

»6.10B    SStM 

226.000    344,603 

Mi,000     257.066 

211.4W     2S6.1Q3 

127,506  138.890 

115,000  394.681 

152.840  .        .  206.168 

U3,213    206,680 

40,000    165.193 

fnf  mmi  oT  ihm»  ilii-rraenobm  ami  illi«ii']Huicirt,  ihthiiiii.  fiiiniliAr 
with  lluclonctvnitka  ort[ii>  variaiH  towtu  will  i<a«ily  finilmnoiu: 
lisil  1  may  •ilil  ■  fiiv  unm  fiHUDOiai  - 

Tnt*f[n)il) 
Mnwuimi. 


iml> 

11.1  r..i 


<;u<hii 

thiailrm. 

Abclikcl 

K«v|>c^  iMotitDimtlO 


rvimUlUm. 


rflitftAKiOinh  -  -, 

riyinnillli  (er  Ui-rAM|iiitl) ... 

S'ltilh.'titiifliia  .      .  ,      ... 

Y»ifc 

Vat  Ilultupuu: 

Oxford 

CU«M«r.. 


132.669  ,        ..     IM.9» 

i».i«2  ias,aM 

61.000  166,069 

60.300  126,5<11 

32,000  1 14.014 

44,000  .                        86.53* 

40,340    96,721 

67,000  .            81,196 

'       I...[<i[       ^rKU  «liov<,   no  tltHl   tbal    L.lvr)|HM]|.    uiLli 
an'.'.  1.1  iiii'"   iiioMWtH  ]i(tr  uiuuiu  ;>ci' Iitml,  Ncwuiiallc-oii- 

Ttuu  uitu  ikiUai'i  iiwiu  tliau  34  luuAa^-ui  jKr  Itiuil,  ('.uititT  wilJi  ituntt- 


liofl,  anil   WcHt   Harlli-tKwl   >Hlh  shonl  5|    tnnwiifcii   |>vr  lioad  (wr 

lUiiiiiin,    milk   lii^loC   miioii;;    Kuj{U>i|i  tnwun  u   cni)tnl<ut'>n>    tn  t«l»- 

f;riiplitr  ciniilovinelit.      Il  niav  \w  rvmarkol  that   UMhani  niiil    Black. 
iiitii,  liiitli  t'niitsiiiii]^  ovdi  100.000  <>r  |in|iiilHtiiiu  il'i  noi  li^'iin*  in  ttie 

li«t,  iif  till"  52  towns  nhrlli'-n  tllr  (tnulmt  illltlllirt  of  ninMi(;r«  MX 
(QnTiinii*,!,  MltIii>Uilli  maoy  niiirli  *iiia]l(r  |>liirm  da. 

lit  Mine  iimiaiii-vt  a)ipBrn>t)>'  Extra«nlinaiv  rwulu  tn  txi>UlnrA  1>v 
I'x.-iJ  [ik:t>.  't'lllt^  ckv  60,600  nviiilidl^  nf  \  uik  aiiiiftKutlv  (to  inncb 
tiiiirr  1>ii>.iiii:u  lliau  tli'i  91,000  iiili>hilaiil»  (iV  NivuM-li.  a  rity  of  liic 
«*Hi*  gBiicraJ  cliiracl-'v  i  126.000  iiKw-aj^n  In  93,000) ;  Irtil  (ifolialily  Hip 
dirUtnittiiKy'  that  twu  itiiiioHant  no?  111nFli114.11  ur  Itnlcl  al  Ikii  rciriiixr 
I'Ufi-.  mil!  tlic  givat  tailuay  ntaliuii  ttivrr  U  far  luurv  tiii[iuilAiil  |ii  |}l» 
traY*itlii;(  (otuiniunly  tibati  any  at  Norwrffb.  may  aMxitiut  for  ihi*  ilb- 
linrtiiiii,  Il  iL  nnr  (nwiMr  Ki  aiialvoc  tkc  a|j|«tml  illicniNUtdia 
U-tumii  llir  li;,-iiim  "t  itlkiii  tuiriia,  ni>  iliivbt  llml*  irattkl  tn  miMi 
Hiniiliit  ni<'aiip<  '■(  <M|-l*iiiii)j:  tli'in. 

Tliix  iiTiiuli  iiuv  H-rvr  U'  ilUi>Lrat«  Un*  L'liaitjpn  Uiat  11m  tflwlrle 
l(i|iigr>[-h  liao  tviriu^lit,  anil  Itip  liviK'nbi  It  )■•& cmirrrral. 

{To  bt  omtiHwrl,) 


TiiK  cm*  ooaiuissioH  or  sbveius. 

A I  A  tiiirtiii;;  ijf  llii'  l!ilv  UmuniiwiMi  i.T  Srwirn  lirM  hL  tlic  llnilil- 

Ii.al1,  I'll  Tiii^lnj',  Mr,  llinliaiii  Kiltj{  |«v»i'ling,  a  rrj-'rt  •Kn  Wutajflit 
iiji  ((v-iii  tlir  l<lii'i'In  L'oniiiiitln,  •nl>niltl)ii|;  f<r  ariln]'ti(>ii  a  |>r(ifiMn] 
iirraiif^'invTit  li'itli  lli>  ATi^nAmi'viMit  KniHh  lUivitrii'  Li^lii  tJorjioiatiun 
r»r  IiulitiiiK  a  iliHlrb^l  of  Ibu  City  liy  niauM  td  Flivliiclty,  It  itatnl 
llinl.  fiir  Biiarly  ["tir  jrai*  tliPriiiiiniillt*  laail  tiprn  In  iit^olMtitin  villi 
tlial  iiinijfMiy  in  rrfrifnot  to  riri'iiin  iiniinnaU  fur  tit"  fJn-lrit'  liKlilinfE 

of  a  Jii'ltWn  of  tllr  Lrity«ii  r '        ■.    1       .'       •    '  '  . ''■      ',     '   f      ''.\-i--t 

for  li){'iliii){  tlv  }iiT-«io  ["   ■  m 

■uliliiitlnl  4  .li*It  '^aitijj  t  .  .  --,.  .:.-.^  :..  .  '..1  :  ■  ....  .,  ...^  ,;,ji,i 
lli<>  Fbtiit  'vf  ih''  Roy.tl  KxclMB|pt,  anil  (vitiijiniiiii;  au  imirli  ul  Ui»  City 
Ml  lim  lii.'tutru  till' ViniUT]*.  (.')iis|Kiili',  Sl.rniiraCliun-li'yanl,  I,ni|mle> 
hill  mil  Fl'wt-.'Slrwt'l .  ■.■11  tlm  nnrlli  anil  Viumii  Vii't<'iui->itt(i:<l  ■ikI  Um 
Knilmtikinrtil  mi  )li<-  ><tiiil1i.  Il  wnn  |>iu|H>u.it  V.'  I^arr  169 uit'  liiiiiiin  f4 
^000  ijailtv  ("'vtcr  at  £S6  cauhtM:i  aiiiiiiin.  ^^r  £4,39t  in  all.  in  jitace 
i>r  616  avt  Un'p  I'vliiif;  £2.346,  t)ir  l<-tal  illnaiinatiiiK  J»<*vr  'if  Ike 
aiv  laiii|«  I"  I"  itl"i>it  32  liuiioi  thai  oj  Ihu  |>io«nit  (^i  1ifi;)iliii({.  In 
I)k-  nAiti'it'  j-titt  nij'l  iiiiirt-i  glfVi  lanijo  'it  *rr  lainiH  ■>(  l<-«<  i'j|iwity 
ami  in  gnwt'ir  nuuilivr  iiitglil  Iw  mil'illtnlni  nt  an  luiillll'inal  r-nl  ii(  SO 
|irrr"iit.  Hiiil  25  [•'t  I'lnit.  n-«|>'i-li I'i'ly,  Tim  cinilrwit  «iw  fur  BH-i-n 
;n>i'»,  with  iHiniT  tn  th'*  t  Wtini.-Hi(ia  to  mntiiiiir  it  for  fitrllirr  |aTJiiiU 
(if  i*-v<*u  )i«o.  Ml  kiiij;  *.'  tlti-yJiil  not  Ki^int  to  otlicr  conijianio  [kiviits 
ill  i''ffi"f  I"  iM-ivHlt  lijfivtiii^!  nitliiii  tliv  ilbtn";!.  Thf  TOIitHitt  nii^Ul 
Inr  t<'iiiiiiii>l>-'(  nri'-T  ii'iliif  III  wnliii^  »f  in>.<ilHi-»'i>i.rt'  /•(  liglilio^  a[i<| 
tiiiii  T''iin-i1y  I'y  iIh'  *vitii|"(iny  liir  ■  munlli.  TTii'  ^<iaittiM>loii  uouM 
uraiit  (m  till' vDiiiidBV  till?  i-.ti'lii»ivp  ti)|!lie  I'l  •iii['iilv(Minit»li({)tUKK,at>tt 
if  tbry  ti-i  ttiiiialvil  itiv  i-unlrnvt  na  to  \'ti\Au:  ti^liclng  tita  cniii|NUiy  mm 
lit  Iw  Al  Itlxrly  to  out  It  mi-  tlxdl  inivalc  lijililiiig. 

BCr.  J.  C>  BaUi  In  Inm  iti|(  the  .Liloiitiuu  trf  tlii'  it|<(iI'I,  »|H>kii   i>f  t1i« 
gniat  ii<i|>'ttpti<''<'  i>r  tliB  iiiutitt.  auJ  ulwrvir-l   tltal,  uultaa  tlic  l.'«iii- 

tHJ,~.ii.li  g.l>'  -.111-  -lli-tl  •lillillllU  «>  11  lis  |I*I>|I1IM>I  111  lll'i  Irja.rl,  il'tlrie 

li^liliii^  ill  till'  t'ilf  mtiKl  ^m  iiiii|HTiti>'u  fur  winii!  tini»  tii  imiiw,  Tlld 
tint  u'liiilil  iK-t  11'  iii<in<  tlinii  tH'iri'  iIm'  gm-jMcnl  rist  '<f  giw.  wbilt  thry 
wuulil  h>i>!32  tin>n>  innrr  liglil.  Tlienr  waa  a  very  gviirnil  ilmin  ou 
tbp  |ain  ul  [III'  iitl(|iayti«  lor  t ho  intmliKHiim  of  die  i-locuk  ll|!k(, 
luiit  thr  'liiilrict  iu  '|n''»l.tiiu  ««nl<l  K-  )tglit«U  ut  •  rmt  at  not  titur* 
IbNt  ^\.  IB  tjiu  (juiiiul  tu  tJic  ixtn.  TIk-  LHIv  waa  Wvll  lij(litF<l  ««  it 
vm^.  Iwit  •rvmi'an't  "lith  Pori"  mi'I  i>ll>'ir  (.''•>' I  in  I'utiil  ciliw,  wlirtv  tli« 
•;li.i<litt-  lijlit  wao  til  iiw.  II  van  t-vry  lM<lly  illutiitit«tt«l.  Thr  oMniuittM 
Iijiil  tiatnnttly  I'oiuiitrrnl  Ibc  iiiinlloii  of  li}:lit]|ig  t)i«  nkulp  nf  tll« 
City,  liilt  th<>  iiot  III  Itftblinx  tin-  Btiiall  liy'stu-ctn  inailr  it  vi!ry  rx|i»1i. 
KJVv.  No  ilonbt  tliey  nrti-  i^n-atinjt  ■  tiioiio|Kily,  Imt  niikiw  aniuo  ^iivli 
L-(>ui-F!nM]n  HUB  ^vuti  llii;y  (uiikl  nnl   liup:  bi  IkavuHKln'v  li)(titiii){  III 


thi!  City. 

Mr.  W.  M.  FftUMlI,  llioiigii  >.ti<iiif;ly  in  favour  or  liiivin,|c  |ba 
cl*rlHc  liJilil,  i»fi'\\  thiil  u'liiip  -Iriiigunt  foif'Titttr?  claiuint  aluiiilil  Iw 
iiLHrlol  III  til'' i.->iiiri«i'l.  Ttic  (.'ijinnii«rioii  kiul  bail  amni'  ex|«HmM 
in  tliu  Qiaitur,  nnil  timl  torn  llii-li  agicemnita  witb  otliti  i»iii)«iiiM 
iwml  otitin'Iy  fnr  Mtult  Kxi'linu^  puijiuwii.  aiu!  wltliimt  any  eoo- 
idilrutinii  for   tliPi  |mWiri   intcival.      In  tlie   |m>l">oi>l   i(xn!rii)i<iit    lliw 


iwml  otitin'Iy  fnr  Mtult    Kxi'linu^   puijiuwii.  aiu!   wltliimt   any  eoO- 
lipi  imWiri  int«ivBl.     In  tlie  |m>i">oi>l  i(xn!rii)i<iit    lliw 
UiitiiiHtny    Wi-rc   to  W  at    Ittwrlj    to  ■;ctitinui!    (lie  jirirott'    liKhtiiiji:, 


altlictigk  thty  imy  Dot  be  alik  tc  wintiiiti<-  Ibv  li(;htinA  •>(  thu  )'ul)|>c 
lani]»,  wbirli.  it  »iW  intnilttnl,  wonl't  Kr  iit]i|>)tMl  ti  a  l-uv  t"  llw 
Oiuijainy.  Thiu  ttio  l,^in|>any,  iniinMlKtrly  Ui<-y  'il'luinol  II10 
Xi\atiO\iiol'f.  wuliM  liitvv  !)■«  i>oi*Vr  of  iT-|niilidliii;{  Itirtr  airnNniHIit  lu 
ini|ijily  lb**  jiiilillf.'  taiii|H.  A^iun.  thr  (.Viiii|uiiy  wiutl  not  tw  Ixtiuil 
ti>Hui>|iIy  all  obu  iliw^l  l<)  hare  (he  tight,  ami  tki'y  (t<iihl  i^liaiM 
rta«lly  what  tlicy  Ukml.  IU  uiuvnl  Ihat  ihc  niioit  Im  tcfcnvJ  Wlc 
to  ill'-  c'liiiuiitliH:  fur  fiirlliur  vonaiiI«rali«n  aH  tu  l)iv  )wiiiti<  lir  IumI 
mrntiijnnl. 

■Cr.  C.  T  BJirvU  a<tvuu>l  tkii-  0>iiituiMi«u  tu  ■MieiviM'  )autimUt 
snliitti  ill  llir  tnatli'i'. 

Mr.  W.  Qrcon  ivniarknl  Ui<t  if  Ihu  ufcaJnnui  of  thr  mnituitU* 
vriJiiM  ctmwnt  I'!  iit'i-rt  n  forfritun  cbiR*(T  tliv  (Vntini'nian  wi>n!  |irae> 
ti'.villy  +piti|  nii"B  tir.  irfxirt. 

Mr.  J.  C.  BolL  iii  r\'p!y.  i->i-l  Xhvy  Kittr  \»m\\'\  to  luki'  (rotnr  tvik  iu 
tlii^  ntittur.  lie  tli'^iiulit  Dc  hiol  tlmt  (li*  t.'>im|itiiy  u'uoM  liovt,  lo 
t-ji|i>-ii'l  n  lurj^  niiin  in  Liyin^<  'tinvii  tkuir  |>Iuiit  Hlionkt  Iw  a  nulHt^litit 
giuimntii'.  ^'u  ouiiijiaiiy  uxiil'l  ii>n-M.<u(  t'j  Ibi'  iuh-ntiiiii  ol  a  uiolirV 
l^n.ilty  fnifviliitr  ilaoK.  Elivirii  h^iltb)!  h44l  In-u  milUckully  buuli- 
cajiwiriiy  Act  lit  railiiuiuuL  MltliuUt  IbcOuiUUiaiiuu  tl)nwluculntwrA*a 
Ul  Ilie  way. 

Tl»i  ».K«JiM\HitMl  ut  Ut.¥k)\U'ii\'««fl  ««v»AVj  'Ift'tiftrfctn  %,«»». 
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COMPANIES'  STOCK  AND  SHARE   LIST. 


Djv{<)>n 

A 

3SM,a 

4% 

12  Fob.    

1/2 

12  Fell.    ..,.,. 

na 

aeott 

7/6 

28  Oct     

15/0 

12  Feb.,  85... 

5/0 

29  Dm 

3/0 

18  Nov 

1/0 

28  July   

8/0 

as  July   ...... 

10/0 

14  Oct 

J/0 

l«Oct    

B/0 

14  Oct    

i'lC 

14  Oct    

2/« 

14  Oct 

a/0 

2do«.   .... 

fr% 

28  Oct 

*X 

140ct    

tja 

2  A"* 

*% 

3  .inii 

52 

liNov 

6% 

a  .5i>ii 

5% 

30  Ma.rc]L    ... 

6/3 

14  Oct    

0/6 

14  Oct 

3/0 

3,Iau 

&/0 

Nwtie. 


Africflii  Dinxt  i%    

Anglo-AmvriuuBruBliE.U 

^  fully  jMJii  

Aiido-Aniericau    

—  Ft--(. 

—  Def 

HrHzilta.li  Stibiiiiirilie 

Con  Tel?]ihoiie  St  Main    ... 
Ciibs   

-10%Pref.   

Direct  Sinnish  

—  lOXIW. 

Dire«HJiiitoi  SUtw    

Eo-stom  

—  «%  l^f-     

—  G%,  18M     

—  4%  Deb.  Stuck  

Eastern     ExteriHJoii,    Aim- 

traliHia  k  Cliina... ,.,,,.,., 

—  e%  D.I1.,  1891 

—  5%D*li.,  IBM  

U»0 

Ei^tem  k  8.  Afrion,  IBDO 

Gercnui  Union  

Glolae  TilegT«l>li  Trust 

—  6%  Pref. 

Great  Nartliern 


Priw 

■      ii 

P^ll, 

WsdllM- 

ilsy. 

100 

98  to  100 

4 

3 

S 

*J 

100 

as 

100 

68 

100 

14 

10 

12|« 

1 

11-16 

10 

12) 

10 

18 

s 

4 

10 

9 

80 

0: 

10 

11,       11 

10 

1^ 

100 

109 

100 

W2i 

10 

VH 

100 

lOB 

100 

lOCx 

100 

loa 

100 

io;jy 

10 

P* 

10 

6  7-16 

10 

13§ 

10 

14) 

c 

DIvldencL 

1  Seut    

aSJoly   

5% 

10/0 

28  Oct 

12/fi 

16  Nov 

2/6 

IBMarcL    ... 

5% 

IS  SUy    

5% 

14  Oct.    

4/0 

28  July   

12^. 

15  Oct 

n 

14  July   

12/0 

1  July   

6/0 

30  Nov 

5/0 

1  SejiU  

5% 

Sfi  Dec,,..,.... 

(I/O 

30  June  

8/0 

14  Oct 

3/9 

14  Oct 

3/9 

2  Aui{ 

n 

■iAiiK 

8% 

30  Nov 

13M*y.'80... 

2  Nov 

:% 

1  Sppt 

«% 

yuDc. 


Ot.  Narthem  5%  Deli.,  '.83. 
Inilift  Rdlibci-,  (.1.  P.  &  Tci. 

Iiidi>-Eiiro]N'a]i  

LuatloD  riutiuo- Bruil  iaD. . . 

Mexini  West*m..,.,.. 

0)'i«taUl  Tiil6]>liaQt  

Router's 

Stvaii  Uiiiteii 

Subiiijiriue 

SiihiuariiiG  ChIiIc  "fruet    ... 
Telrgrftph  Conatnictiaa  ... 

-6%,  ia3& 

TJsiited  TokiiliPh*.,,, 

West  African 

—  S^^DcbH 

West  Oiirt  of  Africa.    

—  8%  De)-s 

Wcsttrn  and  Brariliau 

—  IVi'liirrfd    .,...,.,....... 

—  r>ef«rrwl 

—  8%  A  

-B^B  

Umt  loilia  am)  Panama.... 

—  6%  Ut  i*r«r.   

—  H%2iidPrer, 

Went  Uiiioii  of  U.S 

—  6%SterliuK    


tK<l 


100 
10 
25 
10 
1 
II 

s 

100 

100 

12 

100 

& 

10 
100 

10 
100 

15 

54 

100 
100 

10 

10 

10 

II. MO 

100 


Wat."~ 
Wednea- 
day 

105 
39 

a 

5-n 
a 

li 

135 

97 

381 

107 

12 

5 

93 

5r 

111 

B 

«h 
3  3-18 
108 
105 

1 
10 

ei 

125 
104 


COMPANIES'   TRAFFIC   RECEIPTS. 


Nnne. 

Ending. 

Anionnt. 

Published. 

£4,491 

3,000 

2,004 

Pnbli^ed. 

67,703 

Inc.  or  Dec 

Name. 

Ending. 

Amount 

Inc.  or  Dec 

Nono 
W.  Jan.  11  ... 
M.  of  Nov.  ... 
M.  of  Dec.     ... 

None 
M.  of  Dec.     ... 

+  £4S0 
+      222 

-t- 4,880 

M.  of  Nov.    ... 
M.  of  Dec.     ... 
None 
M.  of  Dec.     ... 
W.  Jan,  11    ... 
F.  i  Dec.  31  ... 

£38,000 
21,600 

Published. 
4,300 
3,613 
2,826 

-t-£a,261 

Great  Noithem  

K«Bt»rn 

West  Indi*  and  Paiiama   

■-  263 

Abbreviations  ;  W, ,  week  ;  F. ,  fortnight  j  M  ,  month. 


NEW  ELECTRICAL   COMPANIES,  1887. 


Name  o(  Companf. 


BlocUey  Electric  Lighting  and  Manufacturing 

Eclipse  Electric  BatUry,  Limited 

Electric  Ilattery  Brush,  Limited 

Extended  Electro-MetAl  Extracting,  Befioing,  and  Plating,  Limited 

Jensen  Electric  Bell  and  Signal,  Limited  

Orient  Electric  Light 

Pla,tinU[u  Plating,  Limited   

Portland  Electric  Light 

Suiga|)orc,  Straits  Settlements,  and  Siam  Electrial,  Limited 

South  Metropolitan  Electric  Sujijity    

St  Janies'a  Electric  Light,  Limited    

Union  Electrical  Power  and  light,  Limited 

Wiufielda,  Limited 

Woodhouse  and  Bawtoii,  Limited 


Capitol 
Authoriied. 


£20,000 

100,000 

50,000 

150,000 

100,000 

5,000 

60,000 

45,000 

60,000 

250,000 

50,000 

600,000 

180,000 

200,000 


Capital 
Offered. 


£100,000 

.W.OOO 

150,000 

100,000 

59,100 

39,000 

50,000 
125,000 
120,000 
105,000 


Amoontof 
Shares. 


£5  0  0 

1  0  0 

5  0  0 

1  0  0 

1  0  0 

250  0  0 

1  0  0 

5  0  0 

5  0  0 

10  0  0 

5  0  0 

6  0  0 
6  0  0 
6  0  0 


DepooH. 


£0  10  0 

1  0  0 
0  5  0 
0    6  0 

0    5  0 

2  6  0 


0  0 

0  0 

0  0 

0  0 


Tot*) 
Depodt 


£60,000 
10,000 
37,600 
37,500 

14,775 

15,600 

20,1)00 
50,000 
72,000 
21,000 


CITY  _NOTES. 

FlBMMdaL — Oniug  tu  Ihu  auccuiii  uf  thu  Anglo- Uabluii  in  thuir  legal 
^iroccciliufpi  iigaiiiHt  the  FreucL  Gttblu  Cumjuny  a  libc  iu  the  shareH  liu-t 
taken  jilocc  duiiug  the  week.  A  rise  also  is  reconled  in  Anglo. Brush 
shares. 

M«w  Companr.— The  PUtiuuui  Plating  Comiiany  (Limited)  is  a 
new  eoni)iany  with  a  cairital  of  £60,000,  in  69,100  onlinary  shoreN  of 
£1  each,  and  900  founilcrs'  shnivrt.  The  i>icHciit  iM.-me  U  of  £9,100 
unliiiiLry  .sluiruii.     The  ubjcctf^   of  the   L-unj|uny  arc   iilatcil    Ui   bu   lu 


ac'iuirc  latent  rights  for,  and  to  introJiice  ttiroughout  the  United 
Kingiloni  of  (iRiat  Itritaiu  and  Ireland,  the  Euii>irc  of  India  and  tbe 
liritisli  CuluiiicH  (Canada  eiccciitL-d^,  a  discovery  believed  to  be  of  great 
vaiuu,  U'lieiijliy  jilatiniini  can  \k  siiccussfnlly  dcjwiiitvd  ujioii  all 
deaci'i{'tiuus  uf  articles  made  of  brass,  collar,  steel,  or  other  metals, 
witli  a  brilliancy  uf  siufocc  aud  colour  hitlii-rtu  utiattaiuud. 

BraxUlkn  Snbnuuina  Telesr»pli  Compkny, — TIio  traOic  receipts 
of  the  Brazilian  Submarine  Telegraph  Company,  for  the  past  week 
amounted  to  £4,491,  and  those  of  the  Wcstcni  and  Brasilian  Com 
paoy,  after  dcductiu}^  the  "  fifth  "  of  the  gross  receipts  payable  to  tho 
London  Platino  Briudian,  wui-u  £3,613. 


THE  ELECTRICAL  EXGINEER,  JAX.  20,  1888. 


^L^  IroD<clad  Dynamos.— Mr.  J.  ^\  eiiAtrom  cIiiiina|iriority 
^^B  tb«  tlcsign  nf  theap  tlynnmon. 

^       HallliuK.— The    Halifax     Fnntlwll   Club    luw    had    it« 
fumtsbeiJ  mlh  tho  (il(M.-tnf  lij^liL     Tho  6u1<l  is  eiU'- 
by  are  liglite  sugpendod  from  hiyh  nmau. 

Japati.^Tha  el«c4ric-  li^ht  is  Woiiiii)^  increasingly 
jitpikr  in  >liii>i(ii.  A  iiiinitwr  of  li^hix  hi\«  now  been  fitted 
ii|.  Jl.  Sakamonx^lii)  uimI  KyaWho,  Tukiy. 

AppolatiiLeat.~iM.  A.  &aniL)e|)l,  of  BniM^elii,  li:is  hecii 
•oiniiil  ciigin«er-in-cbtef  for  iho  cleetnc:i]  ami  lif^hting 
lotits  at  tho  ('niiid  Conooure  Exhiliilimi  duriii);  the 
iC  year. 

Tlxae    Reenlation.— At    a    rMont    mooting    of    the 
Jfodfitur  iia  Scifoftt  M.  Cornu  rwfl  a  deseriiitioii  of  an 
"  :  r-vnl  urraiigouwnt  forityiicbttiiiiuiig  docks  ami  tmnA- 
;:  time  iitdicnliiJiu. 

Society  of  Arts.— Two  locturos  will  bo  ddivm-od  by 
nf.    O.J.  1-ndge,  D.-Sc,  F.K.S.,  on   (Jie  "  Protwtinti   of 
lildin^  from  Lij;htniiiy,"  nii  Satiuxliiy  ufloiiiooiiH,  MiUth 
10th  ami  irtb,  lit  tbrw  o'clock. 

The  New  Telephone. —Like  tlio  iipiBinituii  of  other 
riifj,  tii'.' NuW  Ti'lf|ih>m"  ip  Injirig  eiii|i!ciYe<l  in   l«r;;t' 
-  Lti*iciil  of  R[>4-iikiii)4  tube*.   Mr.   T.  II.  I*.  Deiiiiis  bus 
taken  the  agonfy  (or  Cholmaforcl. 

DaDdoe.— A  aiiri  of  ntMily  £1,000  hi«  Wii  suWnUNJ 
Kt  t.tic  }<iu)wecil  Victoria  Art  (iiilWy,  Tlit;  ewtittutod  cottt 
it  betweeti  £9,000  and  £10,000.  diid  «  further  tmu  to  carry 
out  the  inteution  to  illuniiiuite  1h«  moRK  with  1b«  electric 
liftht. 

The  "  Himalaya.'— Readen  of  the  daily  [kiiicre  will 
kiKtw  tbii  rhi«  imiHport  in  {^oiiig  out  of  h.»rl)our  fouled  the 
nwioritig  cbain»  of  ;i  buoy  with  her  i>ro[)ellor.  A  utafl"  of 
direr*,  luoated  by  the  clet-triv  lij^ht,  enabled  the  vessel  to 
l)ee]«Hr«d. 

S«««Bdary  instead  of  Piimair  Batteries.  —The 
£xc]tatt^  Tf ](.'}^ij>h  Oomjuiiy  hikv^'  iiiiUix-tt  'J,W<J  iJiiniiity 
hmerio  l>y  310  "  K.P.S."  iiucumiilatora.  It  is  expected 
fthat  tioM  ■occenful  ex[>entneut  uill  Icyul  to  &  gi<eatoi'  use  of 
stormy  Tnttcrien  for  tele};ni|ihi(.'  utid  telephonic  work. 

Electro-Harmonic  Society.— The  next  BUiokiiig  con- 
cert of  thi»  society  trill  bo  held  at  the  8t.  Jitmes's  H»ll 
Be^taiinini, Jjin-^T.citHr/oIOck.  A^^mI  pingniniiDe has licuri 
amngvd  by  the  mtiHicnl  dirwtors^ — MeMiu-s.  Gat«hoUBe  and 
Thmiijiwtn  -  in  which  tho  fnllowiiig  nrlialea  will  take 
iurt- :— MoMnt.  Widicr  t'owanl,  Arthur  Tl!oni|iwjn.  Jitinus 
Kift,  .Muigrvve  TitfiJiiil,  C.  Hiiiiii,  wnd  Alfrod  land. 

A  Portable  CelL— Mr.  Cox  hnx  siiK{;i-.stod  the  use  of 
gllaHlie  ioiUad  of  a  liijuid  in  a  cell  which  baa  to  \ia  carrictl 
ahcML  To  the  ]»rc|)(ircd  gelatine,  salamiimuiuc  or  other  salt 
Med  U  uniformly  tnixorl  with  tho  golatine.  When  the  miiss 
t*  tittu  prejarw)  a  little  lri^id}thaU<  uf  tiienui-v  ix  added, 
whwrh  Improves  tbc  electrolyte  and  keui*  the  zinc  nmal- 
puo«t«l,  and  the  whole  pn>|iHralion  in  then  |i»cke<l  orouml 
ihtf  electfodts. 

Tar  or  Coal — Some  ot  our  com«m|K.rorii.w  *rc  ciimwl 
away  by  aiiy  new  wiggestion,  and  the  d«»ign  of  n  new 
thanuo-ottgiiie  to  burn  tar  is  AUppoaed  to  bo  iho  tliiti  ti-edge 
that  win  soon  oust  all  it«aiQ-ougiiies  burniiij;  cwlI  from  tho 
uwjltBU     Have   tbo«!    »rho  foretell    ihi'f*    chtHJs««   asked 
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ihemaelves  the  question,  how  the  \rnce  o(  tar,  creoaotii,  «te., 
woukl  eoiu|»ir«  with  coal  if  the  deoiund  fur  tar  ajijiroochod 
ikuythiiig  like  iha  proportions  of  that  for  ooaI  T 

Telephone  Tmnli  Unas. — The  contttmction  of  the 
lolcjdioiii;  lictwcGii  Huiidoc  and  Kirkcaldy  riti  Tiiyiwrt  was 
completed  Wt  week,  uitd  oa  Kii-koihiy  i«  already  conneeted 
with  (-J) iiiburgh  ;iii4|  (iI:<£j;ow,  ttfleplioni'  eommuniuUton 
from  l>iiiidee  in  now  greatly  exIendeiL  After  the  coiuiec- 
tion  hatl  Imwu  ntude,  the  ujjonilurs  ul  Duiidoo  uxcliutiged  the 
cumpliimiiitfl  of  the  sisuimi  xrith  l.he  ofTicialx  in  Kirkcaldy 
and  Stirling,  ami  aft*nri«xlij  with  those  in  the  tdiwgow  imii 
blinburgh  offices. 

Electricity  in  the  Classioa.— It  in  well  known  that 

many  jrcoplv  arc  easily  siuici-p tibia  uf  a  :<tutic  chai'ge  of 
electricity,  arid  il  may  be  a  jihtinonienoii  of  this  kind  that 
Virj^l  refers  to  when  he  mentions  tho  harmloss  tlunio 
wmiltud  by  llio  hair  of  Ascatiiut — 

"  Kcco  levis  «unimo  de  verticc  visiw  tuU 
Fmidoro  lumuo  i»|H'x,  Uietil'iuc  innoxia  moUi 
lianiViero  daninia  coiuoa,  el  rirciim  tcmpora  jnsci 
Xoe  |iuvidi  tFe]wiaro  metu,  onriflnnjiie  fUgrantom 
Exrtitere,  ct  einctoe  rcstingncrc  fi>ntibiu  igtioa." 

Telephonio  UiUoniuni. — The  lytdnn  Mtvning  Xetes 
ESeniB  HOxiouH  to  arrive  ai  the  0[>och  when  a  telephonic 
talk,  tike  a  letter,  will  Iw  carried  for  a  jienny.  Oitrconteni- 
|Kinu-y  kindly  iiifornia  us  the  time  is  fast  coming,  "but 
in-oliably  it  will  not  <Uwii  until  all  tho  telephonic  (nUtnts 
buvu  iHjL-oiiie  public  jiropw-ty."  The  liajipy  time  to  enmo 
when  tho  "  telalo^ue "  is  to  be  one  jienuy  deiieiidfc  n|ion 
nthfr  <]ncftlJonK  lliaii  who  [Ki.<wes.ve«  the  jiatentA.  Time  nnd 
s|Nti-o  have  to  Ire  ci>natdered— how  long  aiid  bow  far  for  it 
penny  I 

Canada. — The  Caiuulian  railways  are  ox|)orinicnt[iig 
with  the  electric  light.  It  is  riitgiilar  thatt  with  one  or  two 
excepliuiK'i.  m  little  is  done  by  nuc  railway  companien  to 
iniprave  the  lighting  of  their  cairiogos.  Local  tiuins  uro 
mostly  |xiti'onieed  by  hiuiniw  men  who  lite  away  from  tho 
factory  or  warehouse.  Many  nf  these  imsiness  men  would 
1)6  glad  of  n  light  tluit  would  enable  them  (o  comfortably 
read  the  pa)ier  in  the  evoriinj;  tut  they  ruturoed  from  biug- 
iicN>.  '['inie  is  of  »ri  great  im)ioi~Uance  nowjida>'»,  that  many 
could  luofiilly  employ  the  time  s|H>nt  in  tho  railway 
cairioge  if  the  light  given  wa^  suHiciont,  instead  of  being 
only  jnst  enough  to  ninkeiLirknoKs  visible. 

Joomnl  of  the  Society.  -The  cuiront  number  of  the 
Ji'ivit'il  c(>iiUin>  i)ii|ic['ii  on  "  Deep-sou  Soiuidingm  in  Cun- 
nectioii  with  Kubujidno  Telegi-nphy,'"  by  W.  E,  .Slallibi-aas, 
on  "  Some  Instnunenta  for  the  Meastu'emciit  of  Electro- 
motive Force  and  Kh't'lrical  Powot,"  by  I'rof.  J.  A.  Fleming 
and  \V.  C.  H.  Otmiiigbiim  ;  and  one  on  "  Portable  Volt- 
meters fur  McuNiuiiig  Altonmting  Polontial  Diflerenees,"  by 
Profs.  Ayrtoii  titwl  Petry.  besidca  an  original  comniuniciitioii 
by  Mr.  A.  E.  Kennclly  on  tho  "  Suiwriority  of  tho  Earth- 
overlap  Metboil  1.iuc:difting  Small  Faulta  in  Cables  j"  and  a 
iiumlwr  of  alwlimti*  and  titles  nf  electrical  |«i»er».  It  will 
Imi  seen  that  the  number  contains  •>  variety  uf  interesting 
matter. 

Eleotrieal  X>i8sipation  of  Smoke. — It  is  saiii  that 
the  discovery  by  Proff-^MT  IjihI^h  uf  thn  curious  eflect  of 
diflchttj;gcs  of  atatic  electricity  upon  duet  and  vajtour  lius 
l>con  taken  a*lv8iit3ft'e  of  by  Mr.  .1.  O.  Lorwin  in  the  con- 
struction of  an  appomtUti  for  the  diRfti|Mtiou  uf  smoke 
resulting  Irom  the  dischiirge  of  orduance.  Mr.  Lon';un 
projiosod  to  employ  an  oloctroetatic  gcnemtor,  such  as 
^^'iml»hur»t'>',    in    toniMuiiiieatioii    with    »\(^ic«^\aX*i  wstk,- 


(luctoi-s  an'»Hg«il  dcoiiik]  ihu  motilh  nf  the  ^iiii,  antl  aa  a 
cftiidiictor  h«  [ii-ofet-a  ii  liyhl  wire  lattic«  prorifled  with 
I>oinw.  If.  is  [KiSKiMe  thut  stich  a  tU-virc  miiy  hv  siuwkv 
fill,  ^llt  trials  nti  a  full  wuikiii^  sc.ile  u*jl)  lie  twoet^^ry 
)^cfovf  any  ricfiiiitii  ojiinion  can  he  expressed. 

XhibUn. — U  ta  well  knimii  that  tbc  iKibliii  ('iir|Hini1tt>ti 
■tru  TOiiiikUn-iM};  tiiu  i|iiec4ion  uf  utiltsinK  tbv  wattii--|KiJw-t;r  in 
their  |K)»ii(jii«ion  iil  Islinul  Kri<ljj;i;  foriiti  PX|iciinn?iit  in  cloc- 
ti'if:  li^ht.iiiji.  I»liiiil  Britlgc  is  .-ibiiiit  ino  miles  from  the 
alreet«  it  is  {>i'u)>u«<;il  to  lights  and  the  n-utur  pon-cr  nvnil- 
aWe  i^catimaiod  tit  .'»0  h.-p.,  which  !■=  oxpoi-wd  to  h*j  siiffi- 
Cioitt  to  nbliiin  a  ciirrt'iit  for  45  .irc  Iani|i»,  e;ich  of  iJ.OOO  c.]t. 
Domiual.  lv*tiniittos  wvcv  4dvt'rtiM!xl  for  ki?t  NuvcmWr, 
the  specification  hiiviriy  liccn  prvjiarcd  1>y  th('  city  (mgifHHH*, 
but  only  three  tenil«rs  voiv  rervivvd  iii  rtw)H)iise,  xiid 
nuither  of  tlit-ne  Haa  liucn  ilccttitfl  !4i(ifiF:i<'tory.  Thu  Qimti- 
dpiil  authority  has  tluMvforc  onk'i-od  th:it  further  «stinijit«s 
bu  atlvertised  for,  am)  it  is  ox)>ected  tbc  :«dvorti  semen  u 
will  ap^Mur  imnicdiiittly. 

Alternate  Currents.  -Thcrulsa  ^i-ow-iii;^  divposiTiou 
Lu  use  ultcniittiii;^  ciitTciii**  nith  lran*foi-mei-s,  ami  if  the 
Thomson  Houston  system  iu  this  diiijction  is  m*  wicors^fid 
an  in  JIT  li^htinjj  tliuir  fomputitoi^  must  look  to  llicir 
taorels  uiu)  to  thrir  porlcotJt.  Aocoitliii},'  r«  Amun'atn 
ulviceit  the  Thom!>oii-ilunBtoii  {.'i>ni|«ny  \»  <loitig  a  lar^ 
busittesB  with  its  iillvtiiiitiiij;  Mstvm  of  incnndcaniiit  electric 
lighting.  The  ilciuAnd  io  eo  ^mhI  und  coukIuiU  tbut  ii«tCM:k 
of  ap|iMialUfi  fur  ih?  distnliuti«n  of  eiierj;y  for  lij;htin^  Iiy 
alwmating  nin-ent,  iiicliiding  dynamos,  of  cajwcily  from 
250  to  1,000  li}:}it«,  the  iicontsnry  tRiiiiiformers,  )iot«iit)al 
arid  current  indti:akirs,  toyothi-r  M-jih  a  loiiiplel^  i«y*ti'm  of 
feeder  lH.-.x«ft,  junction  «whche*,  itnd  all  other  devices  neee?- 
eary  is  kvpt  lu  supply  iii'^^iit  orders. 

Electrical  Symbols. —In  I'KUfidneii  of  tbe  ith  iiii«t'. 
M.  K.  ItoMiiiialiei'MiaiL^  that  lie  has  lieeii  uiiHiK-ccKj.fnl  in  hii^ 
endeavours  to  iiitrMlure,  ihniii«h  iho  inurtuedinry  o(  the 
iS'n///  InUriMtwiviU  iit£  BlftCriruitf,  a  univeraal  HrHt«iii  of 
notation  and  syinlwls  in  cloctric-U  suiotiue,  one  iniiKirtiiiit 
niBult  of  which  would  ha  a  fi^mxH  aiving  of  s]>aC4  and  time 
l>y  itvoiiling  th«  nocesaity  for  d<tfining  tint  symljuls  foi-  the 
valuea  nKWL  frei|ucntly  refeiTwI  to  in  this  wience.  He 
^ivc»,  however,  the  imlation,  idireviations,  nnd  s}'nilK>bi, 
cxtondirij;  over  iieaHy  five  [MjiG*,  which  will  huiiccdirlh  fie 
udoptetl  in  the  lutjfcr  uiiiiur  his  editorship.  We  obtwve 
that  the  symltnl  for  work  and  onergj-  is  W,  and  iii  many 
other  case?  ihe  ^ymlmU  adoptetl  atv  those  in  Lonimmi  use  in 
this  cotnitiy.  The  *yniljol  jot  eani.Mil,  however,  is  I, 
instead  of  C,  which  is  now  almost  always  udoi>te<L  hero. 

The  Tudor  Aocumolator.  -'ITiis  form  of  eecomlary 
h«tlery,  whuh  in  somciwhal  analo^ou»  to  that  of  M. 
Somz.V,lwshcott  tested  with  K;itiKlfictory  ri>»ult«  inCorniuny 
a[ul  Luxemlxjurg.  The  |M-incipIo  of  iu  coiiRtniction  is  said 
to  Iw  tl»J  adojition  of  central  support-*  of  which  the  soctinn 
is  »  crow,  thu5  obuUiing  fjrciit  [igivlity  uml  facihtattng  the 
application  and  retention  of  the  active  material.  But  the 
[wiiit  of  gruHtost  novelty  in  the  niiinufiicturo  of  the  baltory 
Is  the  "  forininy  "  of  thelcul  Hiipjiort^liy  thu  p;iR.'.;i^ii  during 
sovoivii  days  of  eiurotitB  alternately  in  opixxsite  directioiB, 
according  to  the  method  of  (Jaston  PUnt*^.  Thus  a  /wu'/t 
ia  obtained  between  the  nictiillic  conductor  mil  the  layer 
of  active  miiteriiil  fiiil»se*|i!cntly  applied,  and  it  socniK  ]iro- 
buble  thai  the  foimcction  so  establiBhed  woidd  be  more 
pwfecl  ibiiii  thut  due  to  the  com|«ir.iiivcly  ii;ry  tliin  layer 
of  peroxide  and  *t»oiij;y  Icid  fm-niud  uii  llie  wrface  of  the 
auppotlfe  iu  ihe  ordiuorj'  proce**  vi  ebaryiiiy. 


A  Long  Streak  of  Electrieity.  —The  Jennoy  IQ«ctri< 
Company  y^j-tei^lay  vetx"ive<l  ii  Telegraphic  iiiv)]K)»iti<iii  from 
Auckland,  New  Zealand,  which  coiiuinwl  seventy  woiOfc, 
and  cost  th(i  aeitili-r  Sl'.7I  for  each  wunl.  It  U  iiil«?re.itiitg 
to  note  the  line  of  tmvel  followed  by  thi»  inv^istge  in 
rtuching  its  doKtiiiatioiL  The  litiBt  repnttinj;  i^ution  mia  eit 
Wellinj^fon,  thence  to  Sydney,  Australia,  thence  aeroa 
the  country  to  F'alniurstoii,  (mm  there  rui  cable  to  SuJifon, 
Stam,  then  lo  Calcutia,  tlience  acitwit  TliiidoAtaii  toBotiilMy. 
from  iherp  nnder  ihp  Arabian  Sea  to  Mocha,  ihenre  up  tlie 
Hod  Sx'a  to  Mount  Sinai,  thence  across  Kjcj'pt  to  jVlexan- 
drin,  then  to  I'ulcrmo ;  from  there  under  the  -Mwliteriauean 
to  <;il>r;ilt;n-,  thenco  lo  I.isWi,  l.flndo!i.  (^ue4>nstnwii,  Xrw 
York,  and  Imliitna]iulis.  To  fill  the  onlor,  Bniinanl  liori- 
son  cnys,  would  tcMt  tbe  capacity  of  their  works  for  one 
month,  and  the  reply,  "  InifiOik-^iblt' ;  factory  overloaded,' 
WiW  reluctjntlv  sent,  —tuilimnjuJiA  l^nilif  J"nrH-il. 

Output  ol  Bell  Instraments. — The  output  oi  tul 
pboncx  by  the  Bell  CouifMiiy  for  the  month  and  year  eiuleil 
Decenilier  20,  ia  apiwiided  with  comiKiiiaona  :— 

Month  Dec.  t'O.  |ytf7.  \^m.        Jnt^rcaw. 

(iivsr-  output    3,486  3,»Hi  •i€(» 

Hetuniod 2,0S-I  1,686  40» 


^'c^  output  I,3y2  2,260 

Since  Dm-,  20.  lSt*6-87  18a.V86 

( ;!-««i  output ria,i56  ^J,:H)l^ 

Heiunied  r, 26.7H9  I'.i.y^l 


*Kfi8 


Net  output 26,367        aS,S83  2,0l*ft 

*Deoreaee. 
Thi^  makes  the  number  of  telephone  instruments  in  tbi 
hiiiidii  of   licensees  DeeemlK'E'  I'Oth.   18^7,  about   378,88.% 
ag»in*t  35S,.!H8  in  188*.  330,040  in  1885,  32.\074  in  18tH, 
298..W0  in  188.3,  and  237,7-28  in  1882.     The  gain  in  \m 
over  1885  wat  2.1,478. 

BlAOkfHArft>road.  -fpnn  the  recommendation  of  (he 
Haids  rumiiiiiu-n  uf  the  St.  George's  Veslry,  it  was 
re«olve4^I  "  that  the  application  of  the  .\nglo>6ru8h  Co.,  fotf 
[ferniisflion  to  lay  electrics]  conductors  under  Uie  footway 
on  the  we«t'  side  of  the  RIackfriars  ro;id,  according  to  plaiin 
to  bo  approved  by  the  vestry,  and  offering  to  supfjly  tbo 
electric  light  to  the  inhabitants  of  tbe  Blaekfriiirt.  rotui  iijion 
the  Kime  teiTiift  as  the  rin'rcnt  is  supplied  elsewhere  by  the 
compiiny,  be  gnintcd  upcni  condition  that  the  c«)in|iany 
enter  into  an  agrucraent  to  l>c  pre|inrod  by  the  vostry'a 
solicitor,  all  cost^  aiid  cbnrgc«  of  such  agi-eement  to  be  inucI 
by  the  eHni{)any :  that  before  brenkin^  up  the  [utvement 
notice  be  given  to  the  vestn,-,  and  the  reinmating  nf  the 
pii\-eraciit  be  done  to  tlic  Kutisfuction  of  the  veatrj-'s  sur- 
veyor ;  that  a  nominal  rent  of  tive  Hhiltitigs  per  aiuiucn  bo 
paid  to  the  vcetry  by  the  said  cuiiipatiy  \  and  that  all 
oxpeuKeH  of,  and  incident  to,  the  carrying  out  of  the  above 
from  time  lo  lime  be  paid  by  tbe  said  cinijRiiiy,  and  the 
contract  be  i^'rnn'iiable  by  six  months' notice  on  either  Bide." 

Electric  Lighting:  at  York. — IktesftrK.  Itowtree,  Hilti 
and  Ca,  of  Vori,  have  recently  adopted  tho  electric  light 
in  their  &ho|iK.  The  installation,  which  hus  been  earned 
ont  by  McsMfK  -J.  H.  Holmoa  and  Co,,  N«wcaatle-u|>on-Tyne, 
consist*  of  one  of  ihoir  No.  8  "CaBtle"  dynamo*  (com- 
pound wound)  yiviny  "0  ami»rM  60  volt*,  at  a  sjKsed  of 
1,000  revolutions,  driven  by  a  6  horae-power  "Slockjiort" 
gus  engine  The  t>ho)iE  aru  lighted  by  9  of  Holtncs' 
"C^istle"  ai-c  lumps,  which  received  a  silver  medal,  tho 
highest  .iwnni  ;ii  the  Newcastle  KxhilHtiun,  and  h  ttmall 
oiiea  giving  -100  caudle  iwwer  with  a  eurrviit  of  5  iini|»ercs. 
The  olticoe  at  the  luck  uf  the  premises  are  lighted  witb  Q&> 
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volt  Swan  lamps.  The  arc  lamps  employeil  in  this  instal- 
lation are  of  Messrs.  Holmes  and  Co.'s  new  and  improved 
type,  including  theiv  recently  patented  arrangements  for 
ensuring  a  definite  feed  and  thus  i-egulating  the  lamps  with 
great  certainty.  The  crejimery  is  elaborately  jKinellcd 
with  decorated  tiles,  and  the  small  arcs  in  this  deiiartmcnt 
give  a  charming  effect. 

Alloys.  — -  Mr.  Warren  recommends  an  electrolytic 
method  for  the  pre|iaratton  of  certain  alloys  such  as  sulphur- 
bronze,  silicides,  &c.  The  metal  and  substivnco  containing 
alloying  material  are  placed  in  a  deep  conical  crucihlc, 
through  the  bottom  of  which  {Kisses  a  rod  of  graphite, 
extending  about  one  inch  within  the  cniciblc  and  {)rotccted 
OD  the  outside  by  an  iron  tube.  The  metiil  is  melted  and 
the  graphite  is  put  in  connection  iiith  the  negative  pole, 
whilst  the  molten  substance  on  the  surface  is  connected  with 
the  positive  pole  of  a  l>att«ry  of  two  large  ferric  chloride 
cells.  In  this  manner  silicon-copiter  and  silicon-eison  are 
easily  prepared  from  {utassiuin  silicoHuoride  and  the 
respective  metal ;  the  salt  being  t;iken  in  sufhcient  quantity 
to  form  a  molten  layer  two  inches  dee|).  By  some  slight 
variation  in  the  details,  phosphor-bronzes  can  lie  produced ; 
moreover,  native  cryolite  can  be  decomposed  in  contact 
with  metallic  zinc,  and  on  subsequently  volatilising  the  zinc, 
pure  aluminium  is  obtained.  Magnesium,  barium,  stroTitium, 
and  calcium  have  not  yielded  satisfactory  alloys  as  yet. 

Copper. — Now  that  copijer,  which  is  so  largely  used  in 
electrical  work,  has  reached  its  present  price,  inquiry  has 
naturally  arisen  as  to  the  extent  to  wliich  production  can 
and  will  be  increased.  Our  contcmjwniry,  bun  .itje,  a 
leading  authority  on  these  ({uestions,  taking  a  ciireful  survey 
of  the  situation,  remarks:  "On  the  whole,  production  of 
copper  is  not  so  elastic  as  many  might  )>e  incline^l  to  )>elteve. 
The  product  will  certainly  increase  quite  rapidly,  but  the 
amounts  thrown  u[>on  the  market  by  mines  which  have 
been  idle  for  years  will  be  small  for  six  month  to  come. 
We  look  for  the  princi[>al  incrciise  from  those  protlncei-s 
who  have  found  10  to  12  cents  above  the  cost  at  which 
they  could  deliver  the  metal  into  consun>ers'  hands."  In 
other  words,  the  retiu-n  to  normal  values  will  be  slow.  We 
are  a  little  int«rested  to  see  what  cfl'ect  the  higher  price  of 
copper  is  going  to  have  in  ciiusing  refill,  where  i»u.ssible,  to 
other  metals  that  are  chenjier,  but  are  of  less  conductivity. 
The  situation  is  certainly  one  that  gives  emphasis  to  the 
claims  of  aH|)erior  economy  made  for  the  alternating 
system,  and  will  encourage  gencr;illy  the  u-'O  of  higher 
pote  n  tiu  1  s. — EUdriad  IForlii. 

The  Ampere-Standard  (Ampere-Etalou)  of  M. 
Pellat. — This  instrument  is  a  ba]ance-clectro-<Iynamometer 
dimilar  to  the  absolute  dynamometer  submitted  to  the 
SockU  Fran^dise  de  Phijsiqnc  by  the  siime  mmnt  al>out  a  year 
ago,  but  of  smaller  dimensions.  It  measures  the  intensity 
of  a  current  by  the  number  (/)  of  j;nims  which,  when 
placed  in  the  scale-jian  of  the  instrument,  will  Iwlance  the 
electro-dynamic  coujtie  produced  by  this  cuiTcnt.  The 
formula  employed  is 

in  which  k  is  a  constant  for  a  given  loudity,  which  is  inde- 
pendent even  of  temperatiu'e,  and  which,  for  any  other 
locality,  varies  as  the  stpiare  root  of  the  intensity  of  gravi- 
tation. This  constant  is  determined  once  for  all  by  a 
comparison  with  an  absolute  electro-dynamometer.  The 
sensibility  of  the  balance  is  such  that  it  mW,  with  the  aid 
of  the  microscope,  indicate  a  diti'erence  of  ^^  milligium. 


Thus,  since  a  cu-.>  .it  of  "5  ampere  is  balanced  by  1500 
milligrams,  /  may  be  determined  to  T^iuii;  '^"'^i  since  C 
varies  as      //,  the  limit  of  error  does  not  excec<l  Tnnnn)* 

The  ap[iaratus  allows  of  the  cidibration,  by  derivation  or 
otherwise,  of  all  instruments  intended  for  the  measiurement 
of  cuiTents  in  practice. 

Meteorological  Society. — At  the  annual  general 
meeting  of  this  society,  held  on  Wednesday  at  the  Insti- 
tution of  Civil  Engineers,  25,  Great  Oeorge-street,  West- 
minster, Mr.  W.  Jlllis,  F.R.A.S.,  president,  in  the  chair, 
the  re]>ort  of  the  council  showed  that  the  society  was  in  a 
satisfactory  condition,  the  number  of  Fellows  being  622. 
Mr.  Ellis,  in  his  presidential  atldress,  reviewed  briefly  the 
work  and  iwsition  of  the  society.  He  remarked  that, 
although  they  were  unable  to  carry  out  expensive 
original  or  experimental  work,  they  could  act  with 
great  advantage  in  inciting  volunteer  workers  through- 
out the  country  to  united  action.  One  recent  example 
of  this  wiis  the  rc;idy  resimnse  to  the  request  of 
the  society  for  jihotogiaphs  of  lightning.  An  excellent 
collection  of  jihotographs  had  been  obtained  and  would 
shortly  be  exhibited.  Arrangements  were  also  being  made 
for  the  more  systematic  plwervations  of  thunderstorms. 
Referring  to  the  question  of  sympathetic  relation  between 
sun  spots  and  magnetism  and  meteorology,  he  thought  that 
any  complete  treatment  of  the  question  in  its  meteorolo- 
gical aai)ect  seemed  to  require  that  it  should  l>e  dealt  with 
in  a  much  more  conijirehensive  manner  than  before.  For 
this  puqwse  olwwrvations  more  completely  covering  the 
suriace  of  the  globe  might  lie  necessiry. 

Electric  Licrbting  at  Lacente.— The  Schwcizerhof 
Hotel  is  now  entirely  aiid  splendidly  illuminated  by  electri- 
city. Incandescent  lami>s  have  been  fixed  in  the  jiassages, 
cellars,  kitchens,  and  bed  rooms,  even  to  the  garrets 
situated  on  the  fifth  floor.  At  any  hour  of  the  day  or 
night  these  can  )hj  brought  into  operation  merely  by  press- 
ing a  button.  Both  the  arc  and  the  incandescent  larajM 
act  with  the  most  periect  regidarity,  never  Incoming  ex- 
tinguished or  varying  in  the  intensity  of  the  light.  Within 
the  interior  of  the  hotel  there  are  no  machines  nor  space 
occujiied,  nor  sljifl'  to  8U))erintend  the  lights.  The  electrical 
supply  enters  the  building  by  the  wires  from  the  works  of 
Gebriider,  Troller  and  Co.,  situated  at  Dorenbourg,  al>out 
seven  kilometers  west  of  Lucerne.  These  works  supply 
not  only  the  hotel  insfcvllation,  but  many  others,  the  total 
number  being  2,000  inciindescent  and  15  arc  lamps.  The 
installation  was  carried  out  by  Ganz  and  Co.,  of  Pesth,  on 
the  Zii>ernowfiki  system.  The  turbine,  made  at  the  works 
of  ISell  and  Co.,  at  Kriens,  is  of  12.t  horse-power.  The 
hydraulic  iwwer  itself  is  ne;irly  250,  and  by  increasing  the 
fall  from  7  to  18  metres  might  be  incroase<l  to  450  horse- 
j>ower.  In  winter  when,  by  reason  of  hard  frost,  the 
hydraulic  jwwer  cannot  l)e  utilised,  the  turbine  is  repkiced 
by  a  steam  engine  of  l')0  horse-power.  The  superintending 
st;iff  is  composed  of  five  workmen,  of  whom  three  are  at 
work  in  the  day  and  two  in  the  night  time. 

IriBb'a  Electric  Railway  System.— In  attempting 
to  overcome  the  disiulvantages  of  the  overhead  and  conduit 
systems  of  elccUical  transmission  to  the  cai-s  of  street  rail- 
ways, a  Cleveland  gentleman  has  conceived  the  idea  of  a 
conduit  that  will  need  no  drainage,  will  exclude  all  moistui-e 
and  remain  closed  and  sealed  at  all  times,  yet  at  the  same 
time  it  will  admit  of  an  electrical  connection  Ijoing  made 
by  the  proi>er  mechanism.     The  ai-rangement  is  to  Liy  two 
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mwlfl  in  the  pnvemont,  the  sides  of  which  are  jiist  helow 
sllWl  grade.  Each  of  thcM  chumnh  carritM  cjiie  of  tlie 
coRiltKtilig  wHre*  from  the  dyiiutna.  The  loncluil  or 
cha.nnc)  is  nuulo  of  srft  nilibiT,  and  nfftHxla  lh«  only  iiutulM- 
tion  that  ie  supplied  to  thi:  mm.  Attnvhed  («  th«  conduit 
along  its  ujijter  <turf:ioes  lLor«  ai*  short  i-aW  \nwps,  whirh 
on  shoulder*  on  ihe  lop,  ;iih1  whicrh,  when  in  their 
gj  |>osition,  nre  fliuh  with  the  levol  vi  the  eCrert. 
Inside  of  the  lulw  awl  corn»|K)ndiiig  to  Hit-  mil  fiiot-f*  thi-i'ti 
Arc  short  strips  of  conUct  pioce«,  vrbicb  Jiri>  i)iaiibt«)i  fmin 
the  mil  stiipH  except  where  they  uro  lirmly  uiut«d  hy 
HcrewB.  The  iictitm  of  the  dence  i«  a*  follows : — Under- 
neath the  car  theru  are  oontuct  whcvls  m-JiIi  »  com-sve  rim 
which  run  upon  the  mihi  of  the  i-oiKltictoir.  They  are 
])res»ed  down  hy  *  spring  of  euflicioiit  totmion  to  oveivomo 
the  r«siatanca  of  the  nihher  conduit.  The  vltuttii-ity  of  thiK 
nihbur  is  iill  that  is  dejiendetl  u)inti  to  hold  th«  txiniact 
Its  nvxy  from  the  tnrcs.     An   the  miU  are  indniwiidcni 

•Bch  other,  they  am  bo  pi-ewoil  down  ii[Kin  the  wires,  une 
•fter  another,  ue  lh<j  ear  |>Asee«.  It  is  thU  contact  thnt 
fumiRlieK  the  fllfiftricity  for  thn  propiiUicm  ot  thw  mir.  Tht' 
atre:iRi  ia  mntiinionii,  a»  nnn  of  the  seclions  is  ni)t  frewl 
from  the  contact  until  tho  iiaxt  one  bus  \mon  pnuMotl  down. 
The  conduct4>rs  iit  tho  tiottoin  of  tliL-  tnln:  uru  omplud 
together  by  uiwin*  of  »  v-ariuMc  v.\[uii#ivii  joint,  whirh  will 
allow  of  exjmtuion  uml  coiilrartion  of  th«  sections  com|W8iiig 
the  condiictoi-K,  under  viiryin};  lvni]wr;iliir«s.  The  motur, 
designed  hy  the  mine  inventui*,  is  very  flat,  utid  is  iiiutndixl 
for  use  under  the  hody  of  the  car. 

Bleatlio  Outposts. — IJonio  infotiuatioti  rrss  recently 
|MHluhed  ill  iht;  I'ilUhurgh  dnidf^  rotcjieirting  n  diw-'ovotT,'  by 
Itaiiiel  DrjwlKiugb,  whose  right  to  jwiority  in  the  invention 
of  the  tolei^honc  will  »ooii  \>a  di»-idccl  ujhhi  hy  the  Sujnx-nie 
Court  of  the  Viiited  St«tc».  Ho  haft  ulmoet  completed  an 
insignificant  little  piece  of  electrica-l  tucchaniani  that  may 
bave  an  important  Ixuring  on  t.he  wjirfuie  of  the  futuru. 
]t  connsta  of  what  Mr.  Oniwlxtiigh  mllH  a  inicrogihotio 
and  rogintering  dial.  l*ho  microjthotie  iii  jdaccxt  in  h  faollow 
iron  tube,  whit:h  \*  hennotitally  soulnl.  AVhcn  it  iR  Xit  Iw 
UHod  on  land  tho  niicTopbone  in  iittuchcd  to  an  itun 
ncrew  with  a  very  «ido  thread,  by  raecuis  of  which  it.  is 
Kunic  tirmly  into  the  euith.  An  insulated  wira  connects 
with  u  guhiinic  battery  and  regi-slerin];  diid,  which  tnny  Im 
pLkwd  milM  ftway.  Tho  rojpi^toring  dial  in  inu'nioiuit«>I  by 
n  needle  that  works  from  zero  p^iat.  L'ndoniowth  thedial, 
ill  the  Kinall  circular  ImuM  Imx  that  it  covers,  in  another 
needle  in  the  form  of  a  working  Itoam  like  thoii«  8eeii  on 
Hido-wheet  At«Hndioat».  Whuri  ibo  viliruttona  of  sound, 
either  by  the  nicdiiun  of  earth,  water,  or  uir  wavw,  nfloct 
tho  microphone,  tho  ticodle  beneath  the  dial  dip*.  The 
dijipiiig  putx  niio  »Mui  (jf  the  st«cl  iiit<)«  pot  of  mercury,  and 
a  new  local  current  of  electricity  in  started,  which  inuvi-s 
the  ricvdio  on  the  face  of  the  dial  and  serves  to  give  the 
uUnn.  Tho  pi-uclicul  working  of  the  instrument  is 
intended  to  aniat  tho  picket  lines  of  an  army.  It  is  hoi>6d 
thai  a  commiiiiding  ollicur  tnuy  Hit  in  h\*  tent,  ^iipplictl  unth 
a  registering  diul,  and  UuLupt  infonui^lof  llie  approach  of  a 
IftTge  body  of  trooptt  from  any  dii-oction  by  a  proper  distri- 
bution of  the  stakoH  conUiniii^:  tho  hcmictirjilly  scaled 
microphones,  a  dozen  of  which  may  be  u*eJ  lut  the  ifltuution 
denuinds.  1'ho  insttuii  tho  air  or  earth  vibrations  cAused 
by  the  Iraraj)  of  feet  or  the  sound  of  voices  affect  the 
micFopbunu,  that  instant  the  effect  is  shown  on  the  face  of 
the  dial  by  tho  turning  of  the  needle  fram  the  z^axi  poiau 
It  may  not  be  known  to  Mr.  Driwhaiigh.  it  may  not  he 
known  to  mwiy  of  our  cont«miKirarie6,  that  the  microphone 


hns  tonfi;  boon  used  to  roeoni  eaitfa  vihrations.  The  inde- 
fatigable young  men  who  made  a  Mnnig  attompl  to  move 
the  centre  uf  the  wicnlilic  vrorld  fi-oni  Europe  to  .laiKin, 
Irtiried  microphones  in  all  directions  to  record  »ci*mi« 
rtbmtioiini,  uiid  fotiiul  rhat  other  vibrntions  were  recorded. 

An  Electric  Chowt  Recorder. — A  very  ingenioiutand 
nnvol  cloctric  iiuicbinc  for  the  aiitonutic  registration  of  the 
movo«  nuule  duiing  a  gitme  of  rhe«8  baa  been  inv«i]t«d  by 
Dr.  WiiratemUirger,  of  Zurich,  and  is  now  on  viewat  tie 
ollice  of  MeMrs.  Wixxlhoii«u  and  K;iir«on,  Tlie  invention 
consista  of  two  jiarts,  the  chesut  lioanl  and  tho  i-ccorditig 
machine.  The  board  is,  to  all  intents  and  purpoeec,  an 
ordinai'y  chew  iKwrd,  tho  men  fitting  by  means  of  feet  into 
circular  holvjt  made  in  the  rvntre  of  Ktch  sipwre.  The 
under  side  nf  the  bcanl  is  fitted  with  wires  cunniH-ting  with 
the  rvcoTtliiig  nuichiiicH,  iinrl  tho  in.tcrtioti  uf  a  picic  in  any 
jNirticuIar  holu  makcn  tlic  coiitiu't  voni|)lel«,  and  starts  the 
c^r^(nl^  which  is  broken  on  a  piece  being  lifted.  Thereoorder 
con!UBtflofami>tordnviiigapriiitingwh<j(il.towhichisattjii.'he<d 
a  Hoi'ieG  nf  miiuiII  linisbot  acting  on  :i<*oninitit;itor,  to:i  rMx'tion  of 
which  each  square  of  the  board  is  eletttricully  connected. 
The  printing;  mechanism  is  acted  on  by  an  electric  m-tgnot, 
which  i.'.  bi'oii^ht  into  pUiy  by  tho  brush  jMwing  over  the 
piiticidar  section  of  the  Mmmutator  to  which  the  squares 
U|>on  which  the  piece  iti  moved  Imlong.  A  very  inijenious 
[Hjitiun  of  the  invention  in  the  method  by  which  the 
difTerance  in  the  marking  of  the  black  and  white 
moven  \ti  rei^nlctl-  This  is  u<voniplished  by  incnns 
of  a  switch  coupled  ii|i  to  the  wii^cs  coTinccling  tho 
black  pi«ccit,  which  when  lu-oiight  into  play  throwa 
the  two  line«  of  tjiie  further  ajiarl,  showing  the 
differonrc  UawMn  the  whit*  and  black  moves  at  n 
glance.  The  reconJed  moves  appear  on  an  ordinary  tele- 
graph tape,  and  the  whole  is  perf«ctly  automatic  in  it« 
action.  The  a{)]wratus  o3(fai))ite<)~~the  otdy  one  yet  made — 
is,  aa  might  lie  csjiocted,  rather  an  »xaiuple  of  inventive 
ingenuity  than  a  [niiclical  iiistniDient,  the  cost  of  the 
machine  Ijcing  BuiKciently  high  to  prevent  its  coming  into 
gonend  uae.  We  luiderstaiid  that  thu  instrument  has  coot 
XW  to  make,  but  itA  working  ik  sufhcicnt  to  show  Ibo 
foaaibility  of  the  id«t,  and  we  ehidl  be  glad  to  hoar  that  its 
cajNiliiliticH  aro  to  be  tested  at  an  iniiwrtant  mutch  or 
toumanicntL. 

Cartislo  (Maryport).— La..ii  week  Uie  Mayor  of  (Jar- 
Iii*le  jadiliily  ojiened  the  Natioiul  Telephone  Uomjiany's 
Lnuik  linn  between  (larlinlo  lutd  Maiy|Hirt,  which  now  com- 
pictcfi  tclci>honic  connection  between  the  county  town  and. 
Whicuhavcn.  Yvom  Maryport  to  Workington  there 
two  trunk  wireiK,  and  from  tho  ]a1.t«r  place  to  \Vhit4;hiivoR 
three.  Tho  new  Hue  from  Curliste  hiis  been  anticiiiatoil  foi' 
some  time,  Init  it  was  only  within  thu  last  two  months  that 
itH  actual  const nicti oil  wan  luiderlakvit,  and  finished  under  . 
the  KUporinteiidence  of  Mr.  F.  F.  Bonnett,  Manager  of  th« 
National  Telephone  Ciim]iimy  in  Cumboriand,  a^ainted  by 
yXv.  .Tamicson,  diHlriet  itiaiiHgor,  Carlisle  By  its  complctinn 
the  whole  of  the  West  Cmubcrland  Hystein,  inclixling  Mwiy. 
[xjrtv  Workington,  Whitehaven,  <^lciilw  Moor,  Prizington, 
Cockcrmouth,  ami  Farlon  ore  brought  into  direct  coiiiniiuii- 
cation  with  the  county  to^ni.  Tho  n*w  lino  mm  (hrouab 
WigtoM,  Aapatriii,  and  on  to  Miu'yporl.  It  is  now  tfc 
years  since  the  (-eltiphonewaii  introducud  into  chewest  of  Ct 
berland,  and  iaiico  then  between  400  and  500  milea  of 
have  been  opened  uut.  In  tho  two  yuurs  that  thu  tulophoue 
has  been  in  existence  iu  Ciu-lislo  there  has  been  &1  mitoH  of 
winHorocte>l.  Intheweatofthecountvihosubscriben-  number 
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uhout  250,  and  in  rarlinic  t>7.  The  toiigesC  dutaiicc  ov«t 
which  a  penofi  cu\  ^xsaV  on  the  wiri»  is  irma  XhAnWn  to 
E^treninitt,  both  of  which  arc  loop  w'lrm,  tho  distsirice  bein;^ 
.'•4  rnilu.  SubMrihcni  now  will  he  nble  Ut  Imld  cniivor^o 
(noil  tholr  plans  of  lnmini'JiH  with  mch  nthm*  ivom  eitht.-r 
«nd  ol  tho  i»>iuity,  uiir)  iho  mit«idc  puhtic  can  aim  uw  the 
OkU  offices  aikI  hold  a  convonwlion  <»f  thntt  or  four  minuter* 
dimtiou  on  {MVmeiit  of  a  Rniall  fee.  At  the  o]>oiiiii^  pro- 
MeJings,  Mr.  Feiiiieti,  in  ruplv  lo  the  tnoiit  of  the  Company, 
nil)  that  altJion^h  ut  ftiMt  tbe,v  (IkI  not  iiiwt  with  success, 
rwvatlj'  th«  e>-stem  had  lieeii  incroiUiiiig,  aUhouf;li  it  nriis 
aCill  [or  h«hiiid  other  imrt«  of  tho  kuigdoni.  In  ten  towns 
takvn  from  Kii|;LiniH,  Scotland,  utid  Jroland,  whk'h  h« 
iiatnod,  the  averugo  ull  over  wiui one  KuWriher  to  eiun'  3rit< 
tif  the  iMjiubtioii.  In  Whitehuven  th«yhail  oneaiiliMrrilierto 
CTt-ry  285  ot  tho  jio)mliitjon,  Worhinyton  one  to  421, 
Cariislff  otie  to  GOO.  M»i-y[K>rt  on<j  to  «Itl,  w  KaWn^  the 
nv«nij(i:  n(  thv  (unr  tou-itn  one  to  nvLTy  .M!9  of  the  ]H>]>itl»- 
(XHi.  He  I'loimnI  tln»  U'lqihono  to  Ik:  the  i-bni{iCRl  ntodc 
extant  for  couimnnication,  liiid  jiointed  out  the  admitt^nu 
it  ofleral  fur  th«  ilet^ctinii  of  crinit:  whvru  jxilicL-  ofticr^ 
yttrt  oonn«ct«d  Iiy  wire ;  and  uIbo  whiit  lui  iiiiinvnitc  1ioun 
it  w<ju1d  be  to  the  sliijjping  inttrest  on  the  Ciniilwrljuiil 
coast  if  llip  lighUioiiefis,  harbour  ofliccw.  uml  coiutfpurd 
statKin*  were  <M  joint*!  loyelli«r  l>y  wire. 

Tel«crai^ii8t3'  School   of    Soienoe. — The  twelfth 

uunal     tlistribatton   of    prizes  iu    connection    w'ith   the 

aboTQ    took    pbco    last    Friday    evening    in    the    Post- 

naMarfienenl's  deimtation'rooni.      ( 'niiftidcrilde    iotcraet 

iraa  manifeiitBd  in  the  proceedings,  which,  in  the  nnaroid- 

dltle    a)«ciKt;    of   the    PoHtnuatcr-ticnDml,   were    jirc-tided 

lAur  by  Ml'.  C.  H.  Fischer  (ronlrollcr),  who  va«  siipporied 

i^y  >lr.  C.  H.  B.  I'aley.C'.B.  <iwreuu'y  to  the  Post  Otticc), 

Mr.  W.  H.  Preere,  F.ILS.,  luid  Ieadiii){  niemlien  of  the  de- 

{srtnicjiL     For  tlio  City  and  Guilds  lnslitiit«  exiiniination, 

ibc  dm  \intja  in  tho  L'niiwf  Kiii;^om  for  tuk-^^mphy,  a 

eilvtr  modal  ami  Xo,  wan  awarded  tu  Mr.  Fnink  Tandy, 

witlt  u   first-clai^  bonotirs    eertilicat«.      Other  MticceKahil 

tfiidenu  wi5r«:^Pirat«lius  hononf«,  Mr.  J.  Bailey  and  Mr. 

f  S.  Purkineon  ;  socond-clasa  honours,  Mr.  C.  W.  Winn. 

Ordiinrv    cettificatett :    Piratrdass,    Mr.    W.    J.    (Mlow, 

Mr    A.   G.    Cardrey.    Mr.   A.    E.  Chapman,    Mr.    U.    E. 

t^wl.    Mr.    V.    a.     FlMtwo^.     Mr.    K    Harri«s    m\i\ 

llr.  .F.    M'PbtTwHi  ;   second-clasa,    Mr.    H.   Maguire  and 

Vr.  K  J.  TaUmt,      For  electrical    instniment-maWng  - 

Wnun  ccrtificttie;  woeond  rlas*.    Mr.   0.   F.   Matwbridge. 

fta  the  Science  ant)  Art  Department  examination  eertili- 

<al«:  Mathemiitivi*  (.-wivanced)  )lr.  A.  Itrooker.  Etenientary 

-Snit  chuw,  Mr.  F.  Tari<ly ;  Meoiid  duss,  Mr.  .].  Bjiilwy, 

Mr.  VV.  .1.  Callow,  ami  Mr.  H.  M^gnire.     Mujjhetisin  uml 

Ddftricity    (iith'anced)    first     clajoi    anil     Quwn's    |»rizc», 

Ur.  Janie«    Railey     iind     Mr.     W.    11.    Uliccl;    Jid\-anrcd 

■ectmd,    Mr.   A.   E.   Chapmitir,     Mr.    0.   U.    Fleetwood, 

Mr  Y.  S.  IVkiiiTOi,  aix)  .Mr.  C.    W.  Winn.      The  Iwul- 

rag  hxal    \aw*  w«re    to    hfr.  J.  Bailey   and   Mr.  F.  S. 

PtrkinMiD,  for  [sianing  with  fintt'elam  hunoiu^  in  t«legiTiphy. 

Kim  ctajs.  nniiiiur>',  or    Lvlcgrajdiy     Mr.  W.  J.  Callow, 

Mr.  A.  G.  Canlrey.Mr.  A.  F.  Chapman,  Mr.  H.  A.  Chtel, 

Mr,    C-    H.    Fleetwni><l,    Mr     H.    Humtw,    and    Mr.   J. 

ePlwnt>m :  and  Mr.  K.    Tandy  for  lirst-clau  in  mathe- 

Thr  agjtr«(5itc  prize*  were-tlie  Coi)lroIIcr'»(firHt) 

"ii  Mr  F,  Tandy  ;  and  the  SuU  Controller'*  {hocuikI)  lo  Mr, 

Jtmfi*  Bailey  :  th^M  wore  uoromjianiiHl  l>y  testimonials.  The 

&i)tin«erin)>8u)ierintMident'K  (third)  wax  i^ined  by  Mr.  W.J. 

CsBow.  Mr.  Paley  asjinr«t  |hr  meeting  that  lhRi)e|Mrtroent 

do  all  in  its  |i»ner  Lu  tiiauiv  the  coiitimiu^I  proajierity 


of  thu  classes,  which  had  already  been  nn  markod  a 
.-iui-cees.  Mr.  Ppceec  impressed  upon  hi.^  hcarerii  the  prao 
lical  ndvatita^en  that  woidd  accrue  from  their  following  up 
thfir  studies.  A  meritc«l  tribute  of  pniw  waa  accorded  to 
Mr.  W.  Slingo,  who  is  the  teacher  of  the  elaasea.  .A,  vol«  of 
thankx  to  the  cliaimiati  and  Mr.  Pieeoe  eoncludod  a  very 
HucccBsful  meeting. 

L«cttLr«8  oa  Eleotxic  laghUng.— AVe  are  glad  to  see 

(hii  liilluhiuti  (if  ni>.ri'  .orrt'it  information    about   electric 
lighting  among  the  nuisne  by   nioana  of  |K>|Mdar  lecturiw. 
Mr.  C.  A.  SneluR,  P.R.S..  has  delivered  such  a  lecture  at 
Workington — that  is  in  the  niidnt  of  a  district  whure  tinist- 
worthy  facta  about  electric  lighting  are  calculated   to   lioar 
good  fruit,  and  lead  to  an  increased  u«o  of  tho  illuminant. 
We  shall  not  follow  Mr.  Siielus  through  tlie  whole  of  hi» 
lecture,  but  give  the  gist  of  his  remarks  on  incantlescent 
lighting.     Me  said  :—"  Ijiijht  may  lie  pi-oduced  liy  [xsasing 
M  ciin-eiit  tbmiigli  a  conductor  which  olTerA  great  rentHtance 
to  il*  iMAMige,  a«,  for  instnnce,  a   tine  wire  or  lhi'e»d  of 
carl>oii.     Thi«  is  tho    liasis   of  ineancle»cciit    lighting,     li 
was    shown    that   when   the  current  waa  inased  thixiugh 
a    tine  steel    wiix;     the    wire    become    rod,    then    white 
hot,    ami    liimlly    melted.       When    pasBeU    through    u 
thread  of  carbon  the  thread  became  whita  hot,  and  then 
)au-iDOil.  After  many  esjmrimants,  oleetrieians  found  that  the 
thread  of  carbon  was  the  only  auccejwful  medium  for  pro- 
ducing a  light,  but  to  prevent  it  burning  away  it  la  necos- 
B&ry  to  cDcloeo  it  in  a  glus  globe,  bx>m  which  the  air  is 
mibaeqiiently  exhauated.     In  making  glow  or  incandeacent 
lajii[ia,  the  ciirlxMi  thread  has  lirBt  to  be  formed.     Swan  uses 
u  cotton  thread,  which  lit*  5te^^])»  in  dilute  acid,  then  carbon- 
iiM.-'l  ut  a  high  hnit  emlwilileil  in  cliaixruid.     l-Jdison  iiatu  thin 
*\xi\^  of  iianiljoo,  which  he  curboiiise.^  in  theaame  tvay.    The 
carltou  threada  are  then  joined  at  each  end  to  small  jilatinum 
wiivs,  formed  into  a  Ioo[i,  which   is  placed  in  a  small  glass 
)inlb,  and  the  platinum   cncb)   sealed   into  ihe  glasA  by  the 
blow  |ii|>c.     The  air  is  then  oxhatistoil  from  the  hulb  by  a 
.Sprcngel  pump,  and  the  bidb  sealed  up  by  the  blow  pi|H:. 
So  |terfnct  in  the  vacuum  in  iheae  Iam[ia  that  only  one  juirtiele 
jier  4,000,000  is  left  in  the  bulb.     As  an  illustration  of  the 
freedom  of  motion   left  to   the  remaining  particles  in  an 
cxhauste<i    hulb.    the    lectiuvr    pwaed    tho  current  from 
uj)   inducLiun    coil  thrxHigh  a  Crookes   vacuum  tube,   in 
which  H  light  set  of  vanes,  or  windmill,  was  delicately 
]>oi4LvL     Tho    few    particles  of  air  left  in   the   ludb  were 
ri'ijclled  from  the  [ole  enclosed  in  the  Udb,  atriking  tho 
vanefl  with  great  velocity,  and  causing  the  mill  to  spin, 
while  tho  globe  waa  filled  with  a  bamtifij  p»r]»lc  light.  To 
show  the  perfection  of  the  I'aeuum  in  an  urdinarj*  lamp,  tho 
lectiirei'  Woke  thci  |)olnt  of  one  luider  tome  coloiuisd  water 
when  the  wnter  itoiuedtately  niMhcd  in  and  filled  the  glolw. 
The  mode  of  fixing  the  lamps  was  then  cx|>lained,  and 
recent  electric  installations  ivfoiTOf)  to.     Mr.  Snolus  con- 
cluded   by    remarking   that   probably  the   finest   installa- 
tion of  incandescence  lighting  was   that  at  the  Xen'castle 
Exhibition,  where  Umps  of  1,000  candle-power  were  aliuwn, 
and  large  numbers  of  500  ami  ^00  candle-power,  by  Mesaiv. 
Clarke,  Cha|Hnan,  and  Parsons,  of  Gatoshoad,  under  tho 
name  of  the  "  Kunbttam  "  lara|t-     Two  of  such  lamjig  of  2t)0 
cantlle  pnwei'  wore  handetl  rnimd   for  examination,  anil  the 
lecturer  said  that  he  considoroil  these  lamps  constituted  one 
of  the  ^xHitoKt  advaiKVii  that  had  l>eeit  made  in  electric 
lighting,  and  if  they  really  were  »a  durable  aa  they  wore 
Buid  to  be,  he  thought  they  would  rapidly  diapUee  the  arc 
liglit,  and  immensely  cheajten  the  cost  of  lighti^  up  large 
spaces. 
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CONSTANT   SPEED    MOTORS. 
BY  J.  KMINBrRNK. 

Siiiu6  thu  be};iiiiiiii^  uf  IHXtt,  when  Mr.  Munley  Hrat 
bmu^lit  liofore  ibe  t^TeL-tj-iuil  world  tli«  thu*irv  tlmt  thu 
}]nrici[)l«s  uf  ite^'igii  are  the  i^atnc  in  ii  mutoiiis  iii  a  (Ivmiiiio, 
the  truth  of  hU  views  hiix  Ijcpii  gnuluully  ajkiiowWlgwl. 
Ill  his  Article  in  the  l'!iil<vai]ihi'->ij  Miuja-.iii"  Mi-.  Mordcy 
nukcw  some  itimaik-s  however,  which  itre  iiuw  known  U* 
he  irioorrael.,  iiiid  uhiili  hu  (uilihI  to  Iw  en  uliuuxt  imiiiiidi 
iitvly  tho  (iiti^ie  WiW  piililir-hvl.  Lhie  of  Iht-^e  wiw  in 
ruferenco  to  the  fiii|iiK>Kei1  less  efficieiicy  of  (lie  nioior,  fiii«) 
unothur  tu  Uie  kii|i|mv;i')1  ;iriiilu^-  li<>tn-ot!ii  coiietiint  K.M.K 
(lyiiimu^  uriil  coiintiittt  n\iw*\  mntora. 

Tbe  idcu  it  rioiuly  iinit'ersiit  tiuir  that  a  coiiKUmt  Kiit'cil 
niotui'  shuiilil  1m  11  eoit  of  difl'erDiiliany  woiiihI  ntiichiiiu. 
To  get  clear  \-ie*'g,  the  acticiii  of  a  ilyiuimo  ami  motor  niiiBt 
he  coiifidereil,  mi  thiU  we  niiiy  kiiuw  what  itt  rei|ii(ro<l  lo 
Duike  B  co[i»tuiil  Hjieed  iiiutor. 

Take  the  csiso  of  a  8C|iui-ntoly  excited  dynamo  wUieh 
^ivcK  s»y  lOU  volts  on  the  leriiiiiiiiU  uilh  im  cuneiil. 
SupiKiMe,  10  tix  the  idojis,  that  the  unimtuiw  reHistance  is. 
^  onm,  and  th*  full  ciin"uiit  lUO  amperes.  Al  ihw  full 
luul  of  lUO  aiu|ier«8,  itu{i[>u»e  it  i."  ftxiiid  thiit  the  iimvhiiic 
^vcs  80  vu!t«.  A^  the  iLrmaUire  ro^iKUnee  w  |V  ohiu,  10 
voltfl  iiinst  ho  loel  over  it ;  so  the  luinature  KM-R,  Mhich 
mny  be  aiHed  K  in  ncconlaiivc  with  Prof.  Thoni|>toji'7> 
iiotutiaii,  is  !tO  volt-t. 

The  totil  ;trnutHiie  iridiirtion  ia  therefore  lesseiietl  10  |>er 
cent.  The  diagram  ha.4  heoii  miA  hy  the  inTiter  to  cx|>Lkiii 
this.    tiii|)jN>se  AB  ii4  the  dinnicter  of  rumQiiitntittn,  then 


the  wires  with  eiimsnts  jroinj;  one  wa.y  on  tlie  ouUide  of 
thfi  iUTiinHUf  imy  he  rejtresented  hy  hbfk  doU,  and  thoM 
with  i-wrreiits  goiiij^  the  other  way  by  liltto  circles.  The 
armature  nwj-  bg  divided  l>v  two  vertiwil  iinoi*,  C  D  and  E  F. 
The  wiinw  Ixitwcon  these  lines  may  than  lie  considered  to 
form  u  coil  which  oji[i08eB  the  field  magnet  coils,  thiu 
lesseniti},'  the  iirmaturo  induction.  The  othcf  wiiw  do  not 
lessen  or  iiicruisc  the  iiniiatiire  indiiclioii,  so  their  aclioii 
ne«d  not  Iw  disciiiMed  hero.  To  make  tho  miiehine  t;ivo 
100  lormiiml  voU«  the  aaiwii  of  the  liekl  .oiN  miwl  lie"  in- 
creaaod  enough  not  only  lo  ov«ii;ome  tlie  opt^-iitioii  duo  lo 
the  wirea  between  C  l>  and  EF,  hut  U\  incrvaje  the  toul 
armature  induction  oiionsh  to  ui:iko  K- 1 10  voU-.  In  » 
compotuid  niucliiiie  the  mn^  vxnU  do  this. 

By  indiirtioii,  of  coui-se,  niaj<netii-  induction  i.t  meant,  not 
the  indiiction  of  currenM  wtiith  la  <lue  to  the  change  of 
iiuunetic  iminction  through  a  closed  condtietiiig  ciivtiit 

Now,  fiiipjOTso  the  iiiacliine  in  wanted  to  run  a.'*  a  luotor. 
U'e  may  either  mo\-«  the  himhes  to  K  an<l  D  and  allow  the 
iiuchine  to  nin  the  same  way,  or  the  miiclune  m:iv  Im  run 
the  opiJosite  way,  the  Uiwhes  renwinini;  ;it  C  aitd'F,  Iwiiij; 
merely  iiii-nwi,  so  that  the  toniiiiHtator  ilues  not  nin  aj^inxt 
them  and  turn  lUeir  ends  iii).  In  either  caae  the  annnttirB 
wires  between  C  D  and  E  F  o|i|K»e  the  induction.  I  have 
therefore  for  some  time  called  this  action  the  lnuk  induc- 
tion, anil  the  action  of  the  other  wires  the  crw»  indtictioii. 


Now  as  the  dynamo  at  fitll  lusid  when  ftilly  excite*!  gfvn 
110  armiLturu  voItK  anil  100  amperes  at  the  nnmial  spoe^l, 
which  we  luuy  »np[fot!C  tu  he  1,000  revolitliunit  |>cr  minute, 
wc  mu»L  oxpeut  thcs  niiicbint;  us  a  motor  to  have  1 10  urmn- 
ture  volts.  As  ihi!  jnuaturc  i-osislanee  is  (^  ohm,  the  ter- 
minal K.M.F.  wilt  Iw  120  volU, 

Now,  Mi|>|Hise  th<?  loud  removed  so  that  the  niiTCnt  falle 
pRtctitwlly  to  jiero,  A«  The  Imck  induction  caif^exa  ditnitiu- 
tinii  of  the  l.iul  iirmuMii-e  induction  coiTi-i4|ioridint:  lo  10  vulta. 
rho  l»;ii-.k  K.M.F.  will  rise  to  \t<i  al  the  jKune  >ipeed,  mj  that 
the  nwhinc  will  *till  mii  wX  I.OW  rovoluiioTn.  If.  innlciid 
of  lieing  se[tai-atolv  excited,  thn  mnrhine  i.s  nhniit-woiind. 
of  course,  ax  the  KM.F.  on  it  in  conKtant.it  slill  yoL-a  at  the 
name  «|ieeil.  A  «huiil  is,  therefore',  the  proper  ninchinc  to tiw 
jflti  coiiMluiit  »|woil  motor.  If  the  etTectof  theUick  iiidudioii 
i.4  n«it.  eipial  to  the  Iuks  by  urniauire  rosiKtancv,  of  euitrte 
the  *|ieod  is  not  eoiiKtntit.  For  instance,  if  the  luick  imlne- 
tion  IcfAonc^l  the  UtKaX  armature  iiiitiK-tiitji  l>y  an  amount 
cuiTe^lHtndin^  to  1^  voltM  at  full  kuul.  ilm  machine  vrnnkl 
niii  slower  at.  no  load.  Similarly  if  the  effect  of  the 
Uitk  induction  were  anuiU  the  motor  wotdd  nin  flutter 
al  no  Iriiid.  'I'hus  a  machine  which  goes  ut  I'oii- 
)^1.i.iit  t^peeil  with  n  high  iciiuinal  FM.F.  uiul  hii^li  Kjuaeil 
will  not  go  at  constant  low  -^fwed  with  a  low  terminal 
E.M.F.  and  the  same  (ielrl  exfil«tiori,  us  the  |H.Tccntago  loss 
li\  nrmalui'e  i'e»<i>:lan(-e  i^grcatvr,  while  the  percentage  fall  of 
arniiitnri'  E.MF.  by  buck  induction  i»  the  Nimc  as  before. 

The  luick  indiiction  i^.  of  course,  dependent  ou  the 
jjoMiion  of  the  bnislin*.  mid  the  i«Kition  of  the  Imiahes  \s> 
dc|>cndont  ou  the  design  of  the  machine,  »o  it  i*  jiosgiblo  to 
denign  n  niuchine  which  will,  when  simply  xhnnt-wonnil. 
nin  ;it  coTiftUmt  wpewi  with  varying  load. 

Though  th«  writer  huH  for  a  long  time  iiiKlei^tCK«i  Ihc 
theory  of  tlie  netion  of  the  itnnatuni  ctirrents,  he  has  nnfor- 
tiinately  lioeii  iirial>)e  lo  [ndilish  it  for  commercial  iwiMvuh. 
AS  it  IS  u  matter  of  very  j^ruat  it>i]K>rtaiie«  in  lar^je 
machine^.  As  ^Ie«^^»,  t'roinuton  and  Co.  have  always  lieen 
very  ^ciiei-oiM  lu  iheir  electnciami  in  this  matter,  however, 
one  cnnnot  enni[ili(in.  The  di.wuwion  of  the  design  of 
motors  with  the  jK>sitioii  of  nou  isiHtrking,  arranged  so  that 
they  nui  at  constant  Hjiect!.  muRl  therefore  be  omitted,  ami 
the  winding  of  a  given  machine  alone  disnijwod.  Sup|M6e 
the  back  induction  oniull  the  licld  will  be  t^m  strong  at  full 
loitd.  wo  !*ome  Iiackwaixl  turns  of  series  eoils  are  nee<lud  on 
the  field  niiimiets  lo  nmke  n|>  for  their  not  licing  on  the 
armature.  These  coils  can  never  lie  so  large  An  tne  »erie» 
coils  inn  roin)Miinid  marliinc,  liecansc  they  only  have  lu 
make  nn  the  difl'urenee  uf  two  efTei^lx  inatoaJl  of  correAjMuuI- 
ing  to  tneir  sum. 

In  a  liirgt  hif;h  mihiciI  motor  the  elTcel  of  the  Uick  indi)c> 
tioii  is  more  important  than  tlml.  of  the  armature  resistance, 
HO  tliiit  series  cniU  arc  neodol  to  op[H>Bo  the  lack  indilctiun 
:v*  in  it  compound  wouiul  generator — ilialis,  wound  to  nswsl 
the  whunt  coils. 

It  is  then  only  in  very  small  or  slow  8]>ecd  machine*  thai 
any  lackwanl  main,  to  speak  of,  is  nce<le>i ;  and  ihi:  thiwiry 
that  a  motor  slinuhl  Im  like  ;i  comjiuund  i U' nam n  with  tt« 
main  roveraed  is  wrvin;;. 

DiD'uronC  ially  woumi  motor's  have  a  not  her  ohjoction  whicli 
seems  to  have  been  jienendly  overlooked  -immeiy,  that  ihoy 
tend  Ui  start  luickwaivlft.  Of  course,  a  niotor  with  miicn 
liack  iininction  hiw  the  siinie  tendency,  if  the  hnisheK  :u^ 
put  torwaitl  to  begin  with;  but  a  nti>tor  <ihnnld  alwavs  lie 
started  with  negative  bni-h  lend,  soth^tt  the  buck  imlitction 
in  cunvcrted  into  foi-vard  induction.  Of  (.-uiirse  it  woilM 
spark  if  allowed  to  iiin  like  that.  Tlie  writer  lind  bis 
atU'iilioii  drawn  to  the  subject  of  shunt  motor*  by  Mr. 
Builon,  whu  was  one  of  MesAiH.  Croiiiptori'!i  pupjtit.  In  x 
diwnssioii  on  the  (lucsiion  of  constant  siH-ed  motors,  he 
pointiMl  out  that  ae  the  object  was  to  make  a  dyiwnio  which 
would  "ccmiiioiuid  down,"  and  as  a  r'hunt  dyiuuno  com- 
poiindod  down,  a  shmit  motor  slwukl  nm  at  apjuioxiKiately 
const;iul  .s|)e*!d. 

The  electric  motor  has  another  pruijcrty  whirh  is  not 
known  as  well  ha  it  ought  to  1«) — namely,  tkit  it  nins  at 
more  nearly  eonslaiil  sjieed  than  thi- dyn.inio  which  drives 
it.  To  take  an  imaginary  4im|dD  ca.«c;  m()>j>os4<  the  Held 
niagiiolii  iind  annatuiv  induction  so  small  that  the  iron  does 
noi  appro;ich  sHinnittuu  ;  and  sup|(o)ie  the  ctToct  of  luck 
induction  and  .irmalurB  ivsiifUncc  neglected;  if  the  external 


THE  ELFX'TRTOAL  FATUXEER,  JAN.  20,  1888. 


55 


r  1, . 


Ml*.  U\U  l.»  oav  100  vrtlts  fr.->ni   li'y.  Ihu  kuk   K.M.K. 

ull-^   it)   tbc  »iinic  |>n)|iiiin\in  u»   llm  tiulils  iirc-   niMlii'iiitl. 

T\\*  riiTT»tit   L^it'ti  iiiLTL'.)>iM  HO  that  thv  ))o\v«>r  sjH'tit  is  Ihu 

t-iiiif   n«    Ixifitrv,    *i   tlut    till)   fiftiMM]   <loc!*   not    varv.     In 

>'  ■>  niAi-liiiiC(-iUiii>it'  li^'  woiiml  with  iut  iii>t>  ki>  tlti^lilly 

I     ^   '  litoil,  iiM  il   umilil  )io   uihiUililu  :  iiioriMivur,  tlie  resist 

wicc  ol  the  annaluri'  «uiM  make  tlie  iHaitiiii*.'  nin  slower 

I..    ..'■t   tbfi  im-n-ji*i>d  nin'eiil.     Thu  l*jfk  imliuiioii  wouM 

'^;aA  i)in  iiHTeiil  iiici'casuil,  uinl  tli6  )>niii1ips  troLi]il 

iiiiMv  lout)  a-t  rhc  Jit-Id  ftci^ini'.'  wi?uki>r.     (Vi)  th<^  whole 

•  hirte  wmiW  niii  n  liltle  «l*iwt>i-,  l>iil  iIr-  tiih'lhI  wKulit 

II. .r  1.1II  ;irn'lhitri  likf  in  iiro]>iii-tiiiii  to  the   EAl-i''  on   ihi' 

(•■iiiiiiuR     'I'tii-  ttiiiie  ruiuiii'ki  :iit|>K  to  .xiimII  ilill'L-rt'iitiaUy 

or   Ui^e  coiii|M>iiiiil   wuiiml   iiiiK'liiiit^.     Thi:  clcclrit-  mol^r 

Iw-.  (dfit'ftrt'c.  il   jiii^ierty  ] « i-wcs-sftl  Ity  rin  ottici-s,     Mcssn^. 

)      1  tii^u  11  Hliiint   iiiiiliir  (ill-   ilnviii^  clvrmniivi 

1  -u arc  ro>|Uiro<l  iiikI  I liv  i^ii^^iiio  n\fc>\  vmifs. 

Ill  ihcj  rrticiriKy  nf  miHiMN  tin'  uriti-i  lui,*  iilrviidy 
:.  u'ltli  ihv  Nlilijrrl  to  Home  exlvril  ulKi^uht-ru.  TliMD! 
BC<enis  to  lie,  howevor,  a  i-oiniiion  iiti|>r&ttii(iii  tliiit.  iiiotunt  lU'C 
■it  fiillv  iimleiNlnrtil,  iiiiil  tliJit  flii'iv  is  a  tiivti^noii?!  Ums  of 
III  t-heiii  SiiiKf  iiii»-.niu'  lint  IkjUi  in  dynamos  uml 
luoiof*  th«  annatiire  rciiHiim-ti  iiltct-n  in  some  «xt rnor<liiiarv 
_  r,  oihvTK  imagine  thai  thore  is  soiii«  smiri^e  of  Luck 
E.M.F.  in  tb«  aniiaMiro,  ihie  in  ^n»>  vniy  Ut  fit'lt-indiirliuii, 
wbifh  Iaw«tis  tho  out|«it  either  with  or  without  toss  of 
|at«t>t-.  Tlic  writer  t.in  only  Si»y  that  ho  hiw  iiovcr  oW*rv«l 
aiiv  loM  of  [»iwcr  I>y  iitcreimo  o(  ivsitt.iiicf,  nr  liy  I«cJt 
F-MK,  ntiii  cannot  wt'  how  Hitrh  lliinys  c(«il<i  tjiko  plat'C. 

Thu  etticivncy   of  the  luotor  ■.->  lii^hur  lliiin  that  of  tho 

ilyiLiniu,  iiot  lower.     Thi>  in  <tiR'.  not  to  thu  luuchini!  tcniiij^ 

i.M^   i«)wer  Mi  a   niutui',   Imt  to  the  wity  i>ttii'i«>nciua  sire 

.  u«L     Th«  oanie  anomaly  amee   with  intei-i»t  luiil 

Tkke  A3  .1  einiple  rase  *  terim  shunt   motor  diking  1 20 

volUamJ  100. itniK'rea,  and  going  uL   1,000  revolutions  ]H'r 

mbttta     The     fcrivt    winding    ii4    taken    for    simplii-ily, 

'  I    .  H.uur  lost  in  it  Iwin^  ;M<iiimoi)  as  vipml  to  tlut  lust  m 

lint   il   il  Itttl   l»«u  shunt- wound.     Supjfouc  10  volts 

<  1  lIiu  uiTnatiiro,  itiid    10  in  tho  tield»,   and  ku{I|iijiso 

iralt«   liu-l    in   cimvorsion.     These   hKnes   am   very 

iMtMDvr,  und  niv  merely  tukcn  to  mukc  roiiiul  iiunihom. 

As  r  e  li:0,  uihI  20  VdltK  aru  lor>t  in  iiilurniil  nsititt^itiLi.'.  tho 

Wk    KM.F.   E==100.     Sij  the  uiathiiie  delivers    10,000 

u-nit^  fn  iu  apiridte,  that   h  tlia  pnxliict   nf   lOOvoltitnnd 

Up)  iini]>i'rcn.     Of   tliix,   1,000  wiilU    i»   etniy    |)uwui',   su 

9.1)00  wattx  am  given  on  tliojiulley.  Tlu«  isalwut  12j  b.-]),, 

Uii  we  iieoi  not  gn  into  L  p'a.       As  tlie  motor  tjikea  120 

« 100"  12,000  Wiitttf,  itdtifiicicncy  as  n  niotur  in  7ri]?ercunt. 

Stitip(>4«  the  niKchinti  now  nui  as  a  dynamo  at  ihf  s;unB 

■   if  jiid  with  thu  saintt  curruiiL     ThoaiTuatuns  HM,F.  of 

.    t  tunuiris  thu  stmo,  E=  tOO,  no  ir -=80.     Thv  uitimt  is 

ikrefurc  80vull»aiiJ  lOOimiitcri-s.or  i*.0O0.     ThedL-ctrictl 

>ver  mpjiliiMl   to  tho  circuit,  including  tho  amiiLtiiro  and 

ifl  100  k  100-  10.000  ftttttf.     Tiduii;;lln;lo5.<l.y^lr.iy 

at  1.000  ua  Iwforo,  the  Iwlt  must  Jtujiply  1 1,OOU  watts, 

io  the  jMilIey.     The  gnj«B  eDicioiicy  is  thereforfl  ximtn  "'" 

(i*  per  cent 

Aft  already  incntioucd,  tbo  Iobk&i  of  [mwcr  iirc  mucli 
nailer  tii  i^oftioe.  A  wcU-do&ignnl  liirgt!  maohini;  hiu  an 
tlMtiotl  olficionty  of  95  nor  wut-,  ami  n  gi-a*.*  cffit'iotwy  of 
81  per  cent.,  or  wy  thnl  tlio  officitsncy  *>i  dyn»nii>  and  motor 
lGj[iUi*r  U  nearly  iSC  jier  cent.  With  Mn;ill  nuohiiios  it 
thMdiJ  uoioiutt  t«  from  TO  to  KO  )><.>r  c«iit.,  including  both 
Mclunes  and  lends  over  short  rlistancv:^  (her  lonj;  din- 
tuiMs  the  chief  !<»«  u  of  coiitve  in  the  leads. 


TELEPHONES  INSTEAD  OF  SPEAKING  TUBES. 


W'eha*"o  recently  recoixled  that  the  "  E([uit:il>lc " iind  "Now "' 

Tdr|<h»nn   rfuniuuicR   bftvw   o|R'iicd    out   a    ncM-   ticld    nf 

it)  ijiat   timy  are  iiiKtalliti^  their  iii.ttnini«>iits  in 

.^arohotiMx,  arul   hixpital^  in  jdait^  of   ipeukin^ 

The  fivrtcim  adojitcd  liy  the  t^iuitaldc  la  licrowiih 

■'  i-'nlni.     Thn  Swinton  tclejibonic  ait|Mralns,  Fig.  1,  i« 

TOjilnyrd,     lIiHf  «o  *«?  traiwmitti'r,  receiver.  f;ilMx>ll,  and 

wikblwx,     Wliou    imt  in    iLte,  the   rwcivcr  hiui^A   on   a 

hmk,  and  the  irairwil  in  in  rin-iiit.     On  ivntov:i1  the  l>ell  is 

at  out,  and  tbv  telephone  tninsinittor  and  iV(M>iver  |iiit  in 


-iiYiiTl.  Thfl  front  of  the  Hwitrh  tiox  is  (illwl  with  [Aw^ 
boll".,  Ipii«ri><]  with  tho  mmitw  of  tho  dtlToi^'ui  "tUitiunx 
ci)ni))ris<'d  in  ihti  *y»tem.  In  connwtidri  with  the  tuniiiniil« 
of  the  udciiIiitiHt  iii  a  llt'xiblo  ('oiti  tiirniiiiiiiiii^  in  it  niiiiill 
jdiij;,  wliicli  r.m  itMiilily  Iw  insetted  in  any  oiw  of  th«  Jililg 
lioliu  of  tho  switch  Iwx. 

For  II  telo|>houes  li  -i-  2  wires  are  retjuired,  and  thcae  can 
be  made  up  into  a  cable  of  very  uniall  diamoler.  Fur  a 
R|^c»ldng  l.u1x)  stations  perfoct  com)nunioittion  cun  only  Iw 

obkiiiied  with  -^— — '  sO|WT»t«  tubes.     Thus,  to  cstaUiah 

din-ct  cDRinuiiiicatioii  delween,  wy,  I'i  sUtionji,  I-l  wirei. 
making  .i  rabln  of  ufionl  Jin.  in  diameter,  will  do  the  work 
nf  (i«>  KiM>iikiii{^  tiiliihs,  oiru|iyi(t{i;  about  fifL  of  null  <:|Kico. 
iind  for  liirgrr  nnmlieni  of  sUiVinufl  the  t^iviii^  is  Mill  more 
iniirkcid. 

Via-  2  Hhowii  dingmintnatEudIv  tbo  t«1o|t1ioftc  inxtTii- 
nutitlH,  DK'it^h  ItoxtiH,  c<>nncciii>nA,  ami  Wlterv  for  an 
inula Untion  of  six  M;itinn>),  A.  (1.  t ',  1).  K,  F,  diRtiilmted 


Fin.  L — Swinl'Hi  Ai-imryiln-. 

■iboiit  a  Iniildini;.  It  will  b«  se>cn  that  the  leftdiaud  [>lilg 
hole  of  rneli  switch  Iwx  is  markoil  with  the  It-ltor  lliul 
ileiiiiu-A  the  individual  Bintiou  to  whivh  thin  switch  lx)x 
1»oloHt;.s.  '/.  ;uiU  C  aw!  tho  wiro8  connoctiiig  the  various 
swituh  l)oxc»  to  the  zinc  and  cirliotL  tcnuiituls  of  the  biiU«ry, 
and  1,  3,  .%  4,  .'i,  G  am  the  aIx  line  wires  that  am  nece»iarv 
tocoiiJioct  the  various  »witoh  )>oxc«  togcthor.  The  terminals 
of  the  boxes  are  ninnbr.rcd,  and  all  bearing  the  Nunc 
numlker  ai-c  coiuiei^led  to  the  same  wire.  When  tbo  tole- 
|)Ii<jnc4  arc  not  lu  iHO,  the  roc*ivor»  are  all  hnuj;  up  oti 
their  UMiioirtivo  ftwilch  hook^  and  the  plu^  ure  inserted 
in  the  rfft'h.inrj  pbi^  holoK  of  the  severul  awitoh  Ixixes. 
Iwloiiging  to  A  i«  iniierteil  in  the 
thivl  boloiijpn^  to  H  in  hole  II,  und 
in  the  illustration.  Sup]K>sing  A  wiNhes 
wilb  C,  he  hji>  only  to  remove  his 
book,  remove  bia  (dug  fruiu  the  hulc 
iiiarkoil  A  of  bis  switch  Ikix,  and  insert  il  in  the  bole 
market!  U,  io  cause  tbo  call  Ixjll  *l  C  (o  ring,  tlw  rinying 


"'t 


Thus  the 
hole  uiiLrkfd 
su  oil,  as  sbu>tn 
to  communicate 
receiver   from   ila 
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of  the  bell  being  iiotifiod  to  A  by  h  loud  mttling  noise  in 
his  telephone  receiver,  due  to  the  cuirent  from  the  battery 
being  rendered  intermittent  by  the  contact  breaker  of  the 
bell  at  C.  On  C  removing  his  receiver  from  its  hook  the 
noise  ceases,  and  A  knows  that  he  can  talk  to  C,  and 
vice  eeml  When  the  conversation  is  completed,  A  must 
replace  his  plug  in  the  A  hole  of  his  switch  box,  so  that 
other  stations  may  be  able  to  call  him  up  if  required.  In 
a  similar  manner  any  one  of  A,  B,  C,  D,  E,  F  can  call  up 
and  carry  on  a  conversation  with  any  other,  and  A  and  B 
can  talk  together  while  C  and  D  are  doing  the  same,  or  any 
other  combination  can  be  effected. 


power  of  calling  up  all  the  others,  only  theee  particular 
stations  need  have  switch  boxes  containing  the  full  number 
of  plug  holes,  and  be  connected  with  the  full  complement 
of  wires,  the  cost  of  the  installation  being  thereby  consider- 
ably reduced. 

PRACTICAL  ELECTRICAL  UNITS. 

BY  W.   B.   KSSON. 

(Continued  from  page  SI.) 

3.  Electnyiiiotiiv  Foru ;  Differeiiee  of  PotetdidU, — Matter 
cannot  be  moved  from  rest  without  the  application  of  force, 


.3 

4-1 

I 

a 


g 
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The  system  is  bo  arranged  that  if,  say,  B  trios  to  call  up 
A  or  C  while  the  latter  are  conversin"  with  one  another, 
the  absence  of  the  rattling  noise  in  his  receiver  on  his 
attempting  to  call  attention  intimates  to  B  that  the  line  is 
engaged.  This  prevents  interruptions  of  conversation  and 
any  possibility  of  confusion. 

The  above  exam|)les  show  the  principles  of  the  system 
when  applied  to  six  stations,  but,  of  couise,  the  switch 
boxes  can  be  made  with  any  number  of  plug  holes  for  a 
system  comprising  any  number  of  stations;  and  when  it  is 
convenient  that  only  some  of  the  stations  should  have  the 


and  the  assumption  that  electricity  is  an  actual  substance 
moving  through  conductors  entails  the  farther  conception 
of  an  cloctricity-moving  or  electro-motive  force.  The  term 
flertri>-miitirf  ftnxe-  is  employed  to  convey  the  idea  that 
potentiality  of  electric  current  has  been  established,  but  as 
force  may  l»e  pi-esent  producing  mechanical  stress  without 
causing  motion,  so  electro-motive  force  may  exist,  creating 
electric  stress  without  [troducing  a  current.  Thoi^h  in  a 
pipe  leading  down  from  a  water  tank  and  closed  by  a  valve 
at  its  bottom  end  there  is  no  c\irrent  of  water,  the  water- 
moving  force  is  still  present  in  the  difference  of  water 
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I  betireen  lira  two  cikIk  oF  the  \n\te.  und  wc  have 
ing  the  potentiality  of  a  ciuivnt  which  (.'»ii  hec-ome  an 
tttituiltty  when  lh«  valve  is  opened  niid  thu  water  allowed 
to  {SIM.  In  siiuiUr  manner  vbcit  the  urmuturc  of  a 
mngnMo  machine  is  »[nin  rouiul  an  electro  -  motive 
force  is  croat«^l  at  it«  linuhcis  the  mugnitudu  of  this 
force  belli)*  niciuiunMl  bv  the  iliflcronco  of  oloctric 
prassiuv  |irodiic«d  or  hy  tlie  potentiality  of  curront  eatn- 
blisbed.  A*  long  an  the  brushw  remain  uiKonnectod  ex- 
temUy  no  ciirrunt  n-ill  How,  but  when  jnincd  by  a  con- 
ductor a  current  will  at  once  How  from  one  bnish  to 
the  nther.  Aa  the  flow  of  wnMr  in  a  pipe  i«  (ln«  to  the 
diBervnce  of  fircsnurc  iinp'ig  it  from  a  higher  t«  a  lower 
levol,  so  the  tlow  of  electncitv  from  one  point  Uj  nnothor  is 
dne  tn  ihfl  iliflez'ontfo  of  electric  prctwiro.  and  procccils 
fn>m  u  hi;;ht.T  to  a  hiwor  level,  t»r  from  a  plucn  whei-o 
iht-  prrssiire  is  graater  to  where  it  is  le^s.  Tlie  dif- 
ference in  elertric  prowirc  ia  tcrmwi  l^fffrr^iri'.  nf  Pnl^n- 
liaU,  and  to  the  agency  which  ostabliflh&i  a  diRorniice  of 
putrnliaU  the  name  electro-motive  foii-e,  written  «horllv 
E-M.K..  ha*  he«n  givvn.  The  unit  dilTei-cnec  of  |K>tonliiifs 
it  the  I'tjl  oqujil  to  about  '7  of  the  diffcrcnra  of  |*ot«i)tialK 
which  can  be  set  up  by  a  <7Urk'»  t^tuidard  rell.  oiiice  this 
rell  {irodiicea  a  dtfforenco  of  jiolonttaU  of  \-4i  volt  we 
Miy  1-44  volt  is  itA  E.M.F.,  and  by  malciiig  ui>  the  cell 
oiwaji-s  in  the  same  way  wo  can  rely  uikmi  the  E.M.F. 
alwaya  tuvinfl  the  «in)c  %'»hic  ut  a  fixed  t«ni]mratiiiv.  It  will 
be  UDdentood  that  the  E.M.F.  oxiveseed  in  volto  i^  the  totid 
differenoe  of  potentials  which  tfie  source  of  eksitj-icity  i» 
ea|ab]e  of  producing.  By  suitable  instrumeiiut  the  dif- 
fereoco  of  potentials  betwoeu  any  two  points  in  the  circuit 
thrxtgh  wnich  a  current  is  flowing  can  be  a<!cunttely  mca- 
aored.  The  pointat  gi-ealer  pot'OiiCiul  is  tormiid  {xtsltive  to 
tile  point  nt  lower  potential  termetl  ne^tive,  the  dii-ection 
of  the  cnrrent  in  a  circuit  t>einj;  always  fi-om  tlic  higher  to 
the  lower  level,  or  from  positive  to  iief^tive. 

1.  AwMfitJWv.— The  difference  of  ]K>t«Dliala  reiiuired  to 
malts  a  deKnite  current  flow  between  two  putnt«  depends  on 
the  leugth,  cross  section,  material,  ntid  temjjerature  of  the 
ronductor.  The  difference  of  potontiAla  rofpiircd  for  oxum- 
ple  to  tend  a  current  thixjugh  u  conductur  of  (lerman  silver 
win  be  about  tS  timeii  thatr«juired  to  send  the  current 
Lfarough  an  equal  lencth  and  Miction  of  copper.  There  is 
detennined  between  tne  ditTeruncc  of  potcntiuls  atid  current 
in  avecy  circuit  a  ratio  de|)cnding  upon  the  kind  of  conduc- 
tor employed  and  by  this  ratio  is  exprewtcd  the  litiutxnce 
of  the  eooductor.  When  the  ditTurencc  of  potentials  at  the 
enda  of  a  wire  is  doubled,  the  current  flowing  i«  also 
doulded,  the  reuKbincfl  of  the  wire,  no  lotig  as  it«  phyeical 
conditions  remaia  unchanged,  being  independent  oi  the 
corrcnt  flowingthrough  it  The  unitof  reAiKtance  is  termed 
the  Ohm,  and  its  vnluc  ire  such  that  thronjj;h  a  conductor 
faaTuix  a  reaistaoce  of  1  ohm  a  curronl  of  I  amjtere  will  Iw 
ceiuedto  flow  hy  a  difference  of  jxiteniinln  of  I  voll.  A 
njlamn  of  pure  mereuiy  106  centimeters  long  by  1  i«iMro 
millimetre  m  section  has  at  O^C  a  resistance  of  1  ohin. 

6.  Elfetriccil  U'r/rl: — Aa  in  the  caae  of  water  flowiiij^  in 
pipe*  *•  estimate  the  work  done  by  tbo  <|UHntity  of  water 
pueinc  maltiplied  into  the  difference  of  pressure,  so  iit  the 
oww  of  electricity  flowing  in  condnctoitt  the  work  done  is 
calmlat«il  bv  the  |n-oiIuct  of  the  niuiiitily  which  ihushh  und 
■  'T  -.tice  oi  [((rtcntial.  The  coulomb  has  been  defined  us 
[lit  (i{  ipiantity.  and  the  volt  -.m  the  utnl  diflcrenco  of 
^■/k^nltflU.  The  unit  of  eluctricid  "ink  is  tlio  product  of 
i^twu,  temic<l  the  JouU,  and  doRncd,  therefore,  a«  the 
|doiie  by  a  roidonib  in  ]Ni8Nin};  from  otic  puint  tu 
r,  between  which  there  is  a  difTcretiee  of  piteiitial  of 
etw  vi)lt 

^.  Knlf  nf  Performittg  IFori. — A  statement  of  the  work 

'  in  joulen  conveys  no  im[»'essiDii  of  the  rate  ut  which 

linl  work  is  peilormod,  since  the  term  joule  doeA  uot 

I  the  idea  of  lime.     Geiitii-;illy  wo  do  not  requii*c  lo 

^ tie  number  of  joules  jierformod  in  an  hoiu'  or  day 

bin  ilcgirc  to  know  the  rate  at  which  work  is  being  jter- 

™Bitd  jt  the  ta(»iient  of  observation.     The  miit  rate  of 

Vofonnaitt  work  is  one  joule  ;rtr  sccoud,  this  rate  being 

ttlTMMd  by  the  term  Wall.  Thus,  when  we  say  that  the  rate 

cf  dcing  worlt  in  a  circuit  is  50  watts  wi>  mcuji  thut  50  jouIca 

of  "tirlt  art'  jierfornicd  in  e\-erv'  sc<:ond  if  the  rate  is  uniform. 

u  atui  Ite  dearly  understood  by  the  reader  that  a  watt  it 


not  a  qvaiitU^  but  aimpiv  a  ratt^  and  it  will  be  seen  that 
there  exists  lietween  the  jnule  and  the  watt,  a  relation  very 
timilarto  that  existing  Lictwceii  the  coidonibundth«am]>ere. 
Yet  alK>ut  so  simple  »  muttei*  the  greatest  cunfiision  hu» 
reigned  in  the  pant,  and  even  now  exists.  We  are  con- 
tiniutly  licariiig  mich  meaniuK'^^  expressions  as  "  watts 
per  secnnd,"  and  ordy  I'ecoiitly  was  the  watt  dcfinod  by  the 
British  Aflflocintion  Committee  as  "the  work  done  per  second 
by  the  ampere  [wwiing  l>otw«n  two  pointii,  between  which 
the  difference  of  jiolcntiiil  is  one  volt. '  Hero  the  joule  and 
the  watt  are  evidently  biniidwi  in  the  direst  confiuion,  though 
the  definition  was  adopted  on  the  motion  of  Mr.  Pr6ecc,wno 
isii  great  authority  on  the  watt  and  all  that  ((crtains  thereto. 
lint  the  watt  is  no  more  work  done  than  iiO  miles  [ler  hour 
is  a  (listanco,  or  10  iior  cent,  a  siun  of  money. 

7.  Corrrlituiii  of  Klfflrirul  f  «i/.s.— The  relations  these  uiiit*i 
I»ear  to  each  other  will  liAve  been  underat-ood  from  the  tlefi- 
nitions  given,  but  for  their  fuller  coniprchiinaion  they  are 
here  briefly  summai-isod.  If  Q  is  tho  number  of  coulomlm 
which  inKse^in  I  tecnnds  and  C  the  ciUTent  in  ampere*, 
then  the  rc^Iutioti  lielwe«n  quantity  nrid  ciUTont,  aKsuming 
that  the  low  i.s  iinifoi-m,  is  given  by  the  expression 

If  V  in  the  difference  of  [lolentials  in  volts  and  It  the 
reKistiuicu  in  olinirs,  the  relation  l>etween  the  diflerance  of 
jiuteiitiaU,  i-cfiistaneu  and  cuirent  is  given  by  the  expi-w 
aioiiH 

C  =  ^;   V-CK,and  It-^ 

tbeee  setting  forth  the  conditions  familiariy  known  u  Ohm'e 
law. 

Calling  J  the  work  done  in  joules  we  have 
.I-QV 
w-hile  the  rate  of  doing  work,  prondod  it  is  uniform,  in 
joule*  iKtr  second  or  wiitt*,  W,  it  exprcKsed  by 

w.y^. 


Sinee  the  ciui'cni  iii  amperes 

tion  we  can  write 
W 


=  ■5  by  Mnii^e   Biibetitu- 


C  y,  alBo  -  ~  and 


■  C-'R. 


(To  ht  tontinacA. ) 


COMPOUND  STEAM  TURBINES/ 

We  shall  Iwgin  by  describing  water  turbines  and  some  of 
their  performances,  together  with  the  necessary  eonditiune 
for  economy  in  motors  of  thin  class.  Wecball  thondL>Acril>e 
the  coin[Mund  steam  turbine,  and  draw  a  iNirullel  Ixitweeii  it 
and  the  water  turbine,  showing  by  the  heipof  the  latter  that 
the  cmiditiunti  foi'  high  economy  are  fullilWI  in  the  com- 
)x>und  KtetUii  turbinv.  We  shall  then  give  figures  to  show 
whrit  the  thtiuretical  economy  of  the  cum|Kiiind  steam 
ttu'biiie  should  \w,  and  then  dua.1  with  the  dynamo  and  its 
comhitwlioii  with  the  «le«m  turbine.  Water  tiu-binw  havo 
lieuii  for  nmiiy  yeara  in  extensive  use  in  Eiuo|.)e  and  America, 
and  have,  after  many  exi»eriment«,  Iwcn  brought  to  a  very 
high  degree  of  perreclioii,  as  is  shown  by  the  ntimuroun 
tcstx  that  have  been  made  to  ascertain  their  acluiil  efficiency. 
Perhaps  the  most  carefully  arranged  and  the  must  esbauHivo 
of  these  experinierits  arc  those  made  bv  Mr.  James  B. 
Fninris  un  the  iVemont  tiubine  ut  Lowell.  Miu<sachuBOtta. 
The  result  showwl  that  the  honwj-jKiwer  indicated  on  the 
dj'nnmometer  attached  to  the  shaft  amounted  in  .lome  cases 
l-o  79*.'!  \KX  cent,  of  Ihu  tot.il  jwjwcr  of  the  water,  whilst 
those  made  on  another  tuitnne  of  still  more  improved 
design  ipive  an  cflicioncy  of  SJ*  |»or  cent  The  theory  of 
tbo  tuibino  hue  Ikiuii  tlioroughly  dealt  with  and  iindoTHtood, 
and  thenretiral  reasoning  leads  also  to  the  cojiclu.<!ia!i  that 
iiiioh  a  high  eflicioncy  in  a  turlune  is  i|uit«  }>09Stble  provided 
that  ccrtiin  ndo»  jsv.  adhered  to  i»  the  design,  and  provided 
also  that  certain  caiential  conditions  as  to  toe  flow  of  water 

'  \'*y:x  rta-J  lirtniv  ilif  Ni:rtlt-t)«»t  C*ijt  Iiiatitntiou  of  Hnj^uevn 
Hiii  Sli]|<Liulilci«  by  iltt  Hail.  C  A.  ^Mi^iii. 


uio  j)i-uvi<kil  ("r.  All  wmor  t;iir>>iiiL's  Loniitiil  psHuiitullv 
of  a  MJt  nf  tix.-d  viiucu,  cullci  gi\u\o  KLkK'*,  lUiJ  ii  -nil  of 
niuvirii;  vaiivs  aillul  tliv  \vIil*ii1  :  ttif  fmincr  ^uitli*  the  wuCvr 
tow.tnU  till"  (lirttclioi!  of  luulioii  of  thf  laltyr.  Tlie  iiii|»or 
tatit  coiKlitinitR  for  ecoiiumititl  u-orkiii"  1»t>iti^  lIiuT  tliu  <fliHp<) 
of  llm  UiidcH  itiict  tJiH  vi'liK-ily  ui  tliu  wlicct  ttliall  Ire  m> 
:iiT.iiigu]  tliiit  theii*  sh.ill  b?  no  kIiocIc  or  «id<lL>ti  chiitigi!  uf 
tSic  Vflocily  of  thn  uiitnr  in  )ui>«siti}^  fmni  ihe  giiidc  btidca 
to  Lhu  niuviii}!  )>Liik.->, and  ulao  ibiklnt'  thv  vtil'icitv  or  Gnvrjiy 
of  the  iraUSr  on  l*aviii;j;  tlti?  uliuyl  is  Io»l  it  >'h;tll  1»l'  l-ycllitwl 
lu  iho  iilmoBt  ijxtf^'iil  IJv  tilt?  fomuiiioii  ni  the  tiliuleji^  Tim 
ll^ln  U<>  U>  iih|uiru  \r!i,iL  Unn  )xx*ii  [(itltiil  tu  lio  ibu  )>6>tt 
VL'lociiy  of  whuei  to  iiR-t-t  iIicjm:  cuiKlitioiis.  In  Mr.  J.  K 
Francis*  ex|><>i'inieiita,  va  liml  — 

IVnvul.  u/  VHwiiy 
Esiieriueitl.  of  wht-el.  of  Vtlociiy  Elfiolruty. 

iluu  to  kroli 

42     30     C7 

41     39     73 

36     50     7* 

30    H;1 79-3 

Wu  liavo  hw«  tUoii  the  spuoil  which  },avca  the  maximum 
ufticieni-y,  siml  a  ini-uiMiru  i>(  the  (limimitinn  of  elBrrieiiiy 
coiTesfK.iiiliiij;  tn  ;t  ixiilufoil  *i>ee<i.  Thfii'AH'rilijI  oonditifii^ 
for  hi-;!)  ctlkiunfv  mi:,  as  wc  hjive  m'vi.  nlwciicc  ot 
shock  ;tml  low  |-e»iilii:i)  velc«ity.  These  coiiil itioiis,  in  ihe 
ensc  of  th(!  wnter  mr^inc,  cm  lie  VtWr  nlitninwl  in  the 
tyi'lJH  I'itllLMl  the  uiitwji'il  i>riii\vitnl  flow  thnn  in  tht-  jj.iniIlL-1 
flow,  for  ihi!  Ijiryi!  vnliiui*!  of  «:iti'i-  to  W  il«ilt  with  iiwwwi- 
iMt^-'s  loii;j  )>l;uk'^  of  doiiMo  fiirvitt.iirp  for  the  l.-ist-miMit  i«ne<l 
tyjH*;  llii-se  are  ol)jtfcti(nul>lf,  while  it  ib  inoru  liiHiciilt  to 
mirilmiHc  the  residiml  rt-locity  of  thu  water  leaving  the 
wheel,  Friiici]wlly  those  rwisona  luivo.M  to  ih«  moi'e 
goiiei'.tl  inlvitlkxi  of  the  outM'iU-d  or  iiiwaril  How  ly|)C*  ihuii 
of  the  lui.ilK'I  How.  Aftvr  nit^ifnl  etnifitleralion,  howi-vi-r, 
tht'  [isiralk't  How  tyiWHWinwInioni  Kiiitalilo  uuhc  eomimuiiil 
xtcuiti  turl'iin^,  -.tnKi  ha?  VttCti  atTOtxHnjtly  ii'ii>jile<L  riL;.  ■'» 
shows  the  »rniiii;L-iiieiit  of  iiini.-ly  cotiiplcti;  t.iiHiiiics,  forty- 
fivt'  lyinj!  on  «ii-h  Mc  of  tin?  central  stwtTn  inlet.  The 
gni<le  l»l!i'le*,  K,  iire  nit  on  tho  intoni.il  [jonphciT  of  bntw 
riiitT'.  wliith  Mii  nftwwiirvls  cut.  iri  hnlvi-s  ami  heliljii  the 
loji  anil  liottoiii  halvM  of  the  cytimlpr  hy  f«ilhtrs:  the 
movinj;  ULtdeit,  S.  are  ctit  on  the  ]>eri|)h«ry  of  hnms  rinys 
which  .ire  nfterwaiih  tliiutiliHl  and  feathered  on  to  trie 
stet'l  nhiift,  and  ivtaiiiu<l  tht^re  liythe  end  ring*,  which  form 
nntjs  screwed  on  to  the  R|iindh>.  The  whole  of  thU  s|iiiidle, 
with  it^rin^is  rutiito  to^rt-tlwriii  kMirin;:!^  (pfhown  in  etilar^eil 
Kectiuii,  Fig.  2).  SteHm  entcnii;^  at  thw  \n\K,  t>,  Hows  alt 
i-oiiinl  the  ^pitidlu  Lind  jiasftys  xlori^  right  and  left,  first 
thiiMifih  the^niilo  liljidfi^  K,  I'V  whtrh  it  i»  thrown  on  U* 
(he  inovhig  lihidw,  S,  then  Iraekutito  the  next  giiidc  liladcs, 
and  «>  on  (liixtnyh  the  whole  series  on  owh  hand,  iiiid 
cs^aijn;*  l)y  thi'  jkibs^i;:!?^,  1*,  at  oich  end  of  the  tvliader  eon- 
tiixt*<I  to  thi'  evhiiiiHt  |H|ie  at  the  liaek  of  ryhnik-r.  The 
buirinij^,  Fi^. '_'.  eonisistof  a  ln-ast^  Ihi»)i,  on  which  U  ihreiahx] 
un  iin-aiigcnjciit  of  washeiv,  each  tuvcwsivc  *vu»hcr  alter- 
nately liitin):  to  llie  hii^h  and  the  block,  while  Ixtiiig  alter- 
nately ,,'-  ml  snuilldc  tliiiri  the  Mock  outside,  anil  .,',nd  Inrjier 
than  tliu  bush  in  tho  hole.  One  bi-o,id  washer  at  tho  end 
holil^  the  biMri»ij;s  cetitr-.!.].  Tliijsc washers uro  pressed  together 
by  a.'!|>ii'a1  N|ir>iig,  N,  and  mil;  and,  by  friction  aj^ninkt  each 
other,  steady  or  daiu|t  any  vibration  in  the  K)iindlc  tlutt 
may  be-  fevt  U]»  by  Witiit  of  balance  or  olhor  ruimiw  at  the 
liigti  rule  of  »i)ced  that  is  iiLvessiiry  for  ecnnnminil  work- 
irrji;.  The  Itmrinys  are  oiled  by  a  Binall  acrcw  |nm>elltir,  I, 
lUlachod  to  the  shaft.  The  oil  in  the  diiiin-|>i|>es,  1)  iiiid  F, 
and  ihc  oil  tank,  !>,  lieA  at  a  lower  level  than  ihe  »ciinv; 
lint  ihi'  ftuetion  of  thii  fan,  K,  r:uH<H  it  tigt  into  Unt  ^tand 
|M|>o,  U,  over  *nd  around  the  ftcruw,  which  Kri|»H  ili  and 
circidatRs  italoii;;  the  |»i|><w  u>  ihe  bearing  The  cnuiw.  of 
thfi  nil  is  a*  foll()M'.\:  The  oil  io  foreod  by  Lht'in'oiwller,  I, 
iilid  oils  tho  l>ftu-ing;,AlFij;.  1),  t[w};rcutcr  imiI i>iisfics almig 
the  pi^ie  K  totJienifl  beaniitsC  somc-iifteroiliiii;  the  WiHny 
C,  drains  back  by  the  i>i|>iiFmihoruHisrvoir  I»,  thoivtn:iiniii<^ 
oil  pie*M  alotij;  thi-oiij^h  th«  aiinature  tjtimllc,  oils  the 
iHSiHnzs  H,  and  dr.iins  into  the  reiwrvoir.  1),  fmm  which 
the  oil  in  :i;piiii  dntwii  abmy  the  jii|M?,  (i,  inUt  the  stjiiid 
pilK',  H,  by  Iho  vuclion  of  the  fan,  K,  The  inetion  i>f  tho 
liHtiKidMi  fiimminiii-iitnl  I"  thv  tli^i)>hni;:;m,  L,  ittid  (ornis. 
witli  it  and  the  >i»riti^,  M,  the  princiiMl  ^wrt  of  ihuyyvemor 


Mhich  aclujiteii  th«  throttle  vaUe,  V.  Fiy.  .1i*the«!e<trical 
control  go»"oriior,  which  wnl!  be  finthei'  dtiMTiliwl  in  eon- 
ntH.:tion  with  the  dviuimi)-  It  art^  dirnctly  n|>oii  tbu  cmi- 
troilini"  diaj)ht-.i{:tu.  \.,  by  adniiliiii^  or  exhausting  a  (lUAtitity 
of  air,  :iiid  tliiis  ewivUes  il  eontrulliiij.'  JiitluerK-e  u|»on  it. 
For  »mall  ilirt'ei'ence"  of  prossutc,  the  velwity  of  air  or 
it1e;ini  jKiKsinjj  tlin>Ui:h  orifiee''  or  short  tuUti  is  given  liy  tho 
Biniu  forniiiln  -m  t lia  i  for  wiiter.  The  hi.>isid«  of  pnuo-ui-e  have  to 
lici'alculattxl  in  each  c^M  ia  tctTOf  of  lbei'e<i|>oclive  lhiid8,4iHl 
for  *mall  ditTereiitei*  of  |«-c»*nrc  the  vehx'ity  of  etfliix  is  llie 
sinie  for  theKanioheiid  inalU-.i«e£.  Tbi«  haiifK^^iirceiwiii^^ed 
m  a  (uiidaraenttil  ]>t-in<ri|ile;  it  has  ulso  b««ii  veribed  id 
some  of  the  uwe*  we  are  ^oin^  to  consider  by  nctisd 
meas  I  ire  merits..  We  now  piocevd  to  con«der  the  lU'tioii  and 
eoiidition  of  the  steam  as  it  (uisses  through  the  stKccssivv 
turbine*;  but,  liefoio  doinj;  so,  it  will  be  necesairy  to  yv 
inl4i  )4jme  L';:d<nt][itiuii  in  order  to  form  a  correct  luu^  to 
start  from.  The  velocity  of  elHiu:  of  gt«am  flowiug  from 
u  vetwtil  at  I'lmb.  |)er  smianj  inrh  altMiliUe jtii^ssure  throngb 
uii  orilice  inui  one  at  1.111).  alnolitle  [irestture  ik  AGGil.  per 
second,  the  dntpof  iireasunj  of  -61^  eurre^iKMuling  t<f  xdiminu- 
lioiiofvohiiiiiHiI  4  (wrccnt.  int]ioci|i]>oHilcdti'e]i:ti>:Mi.  Wemiut 
How  »ip|juM-  that  the  liirbJtieti  are  *o  projioriiuiKHl  atid  th« 
Madca  so  dimtiiish«l  in  size  that  each  one  nearer  the  et«iitn 
inlet  O  li4K  i  [Kf  cent.  Ie»!i  blade  area  or  (-a)>acity  than 
the  ptvceding  otic  all  the  way  from  each  of  the  exliatut 
end*!  up  to  the  cantii.'.  If  wo  work  this  out  wu  find  thatafter 
(ottylive  turbines  the  |ircwHure  vali  Ijv  about  Oyib.  above 
the  jirewtntT  at  tin-  ink't.  The  »teiim  will  Iiave  followed 
some  curve  of  lemiH-nituiT  and  volume  very  il«tr  tJie  ailia- 
Inilie  ;  but  on  the  icotheiiual  side  of  it,  the  velocity  of  flow 
will  lie(*lighlly  yreatcr  neirthe  inlets  in  con^iNpience  «(  the 
iiicreasMl  t«iii|)enittire.  llie  6le:iin  enters  frum  the  st«iun 
I'if-c  at  tiylb.  |ires*uro,  it  passes  thfouyh  the  lir?t  Hu-biiw, 
eonsii'iing  of  a  rin^  of  ^lide  lilatle.'^  and  ihcu  a  riii>; 
of  luuviiij;  blades,  and  hdls  2"0Mb.  in  pressilic ;  the 
vvlot'itv  due  to  this  fall  in  |kros«ur«  is  ii<Gn.  |i«r  >«comi, 
its  volume  increat^e^  liy  3'S5  per  cent,  of  il«  origirul 
vohuiie,  it  jia»Ke<«  the  Keeoiid  ttirliinv,  fiilts  2'3iJll>e.,  atkd 
iijBiili  inci'i^ises  it'i  vohiine  in  the  umc  ra(i<>,  und  80  ou 
Idl  it  ivaehcs  the  la^jt  tnrhine,  wheae  tie  priuuuire  is 
KidlU  before  euteHii|:,  and  iri'Ollt.  on  leaviu^  it  to  flow 
into  the  exhaust  piiH'.  The  velocity  due  to  the  l:ut  drop 
■N  3t>Gft.  per  Bccond.  Tlie  ste;im  haft  therefore  urarly  the 
same  velocity  of  flow  for  all  the  turbines :  in  other  wonU, 
(he  en-or  inassuniiiig  Iho  velocity  due  t^  lite  hvud  to  Iw 
37Gft.  iwr  Hccond  thrtiuj;hout  doe*  not  exceed  3  pi:r  eeiiL 
The  veWity  of  the  wheels  at  9,300  iX'vohitioitK  per  minute 
is  l50fL  per  shcoikI,  or  39'9  per  cunt,  of  the  meaii  velocity 
due  lo  the  head  throii^di<jUt  the  (urbiiios.  On  comiuiiii^ 
this  Tiitio  of  velocity  of  wheel  lo  velocity  ot  (low  witn  that 
of  the  Tremoiit  water  liirbino,  we  tind  a  currvKiKindiiii; 
clficicucy  of  a  little  over  72  iier  copit.  Helice  ia  tho  com- 
|iound  turbine  we  are  ile-scribiti^.  the  velocity  of  the  Iihulet 
is  sutfieient  to  secure  a  very  hiijh  retiOTi  of  useful  effect. 
We  may  tlierefore  a^isunie  th,'it  if  the  blades  be  e«|mdly  well 
sliajK'd  in  the  ste^im  tiubine  ;is  in  the  witter  turbine,  and 
that  the  cleaninces  be  kept  stmill  and  the  dtoam  b«  drv, 
then  each  ttirbine  of  the  set  will  ^ve  an  cAiciciicy  of 
al  lcii«l  72'5  per  ceut.  ^^'e  B.iy  at  least,  becaitse  as  each 
tiu-bine  discharjjes  inthout  check  into  the  next,  the  restdtul 
eiierj<3'  after  Teaviiif;  iha  moving  ItUuIeit  is  not  lost, 
a«  it  is  in  tlic  com:  of  the  water  turbine  we  are  considering 
(it  amouutJi  to  from  3  to  0  jier  cent,  of  the  enflrjy),  hut 
continues  into  (he  next  guide  blades,  and  is  wholly  utitiMid 
thore  in  UK&iatiii;^  the  flow.  Tliia  undiocked  flow  from  ouo 
turbiiii!  to  another  is  a  jfi-eat  lulvaiitage  of  tho  ixmdiel  flow 
type  liver  other  tvi»«**  where  a  inimlwr  of  tJirKincs  arc 
com  I II  an  id  ml.  It  uW  iiuniraimM  the  skin  friction,  as  iimrly 
the  whole  of  the  moving  [nut  i»  covcrwl  with  binder,  and 
ChiTii  iR  ronfiei|tie]itlv  no  ajipreciable  Wh  <Uie  lo  this  Kiii#e. 
As  each  turbinv  ot  lie  set  gives  7'2!>  per  teut,  rfficientr,  it 
folki\t'.4  that  as  the  stoam  at  all  points  cxiuiid.'*  };t3duKlly 
without  slioc'k,  that  the  molor  us  a  whnlu  wi!l  give  uti 
eSicicncy  of  at  lcai<t  72  per  eenl.  uf  the  totiil  mechanical 
cncryy  of  the  steam,  or.  in  other  wonis,  over  72  j»er  tent,  of 
the  |»ower  derivod  from  usiiiL^  the  steam  in  a  |ierfect  engine, 
without  Imcwos  due  to  eondoiti^atiou,  oleomiicvd,  ur  frietiou, 
and  such  like.  A  jicrfecl  engine  working  with  901U 
boiler    pre.**urK,    and    exbaustiiij^    into    the    atiuuspbvrc, 


woaW    coTintmo    ^O.^IK   of   £t4>ain    per    hour   for    weh 

borne  jtower:  a  motor  sivitig  70  per  coiit,  otHvioucy  woiilcl 

thri-fiforo    rcjuirc    29'20ll>.   of  suain    (vr    hnr*a    (tower 

r    hour.        «p   have   now    goiiB    siiftirieiitly    mro    the 

itiMiion  to  ^uw  i-l«ir)y  that  in  ihu  romimtirKl  Mourn  turbine 

luvtf  »  UKitor  n*bvc>v  thtiinvticiit  uthcicticy  in  very  hi^h 

nrlt.<«<l.     Thu  fiL'L  ihtl  :it  vach  turbine  of  the  net  tlie  t«iii- 

■pnttiirv  is  «T>iwtatit,  onaliW  u»  to  jinNijct  that  thcnj  uiii 

Illy  W  ii  very  aiiiink'  It^r.^  uriMiij:  imin  txiiuluiisiitinii.    ThJa 

iin  InTfi  comliiHivflv  Vcritiwl   hv  ux\tvr}ttUiUU    with   siijmt- 

1  ■  Vtl   iilso  with   the  fat't  that "  fr-v  «tnall 

I uO  jrawo*  ^ikI    viijHjiu-s  act  like  l)(|li)<Iii  in 

I};  lltiiiii^li  i>j*iticc»  unit  mlw't,   in   virtue  of  the  small 

c»   iti   jJTPssnre,   ami    that   thi'  vploi'ity  of  flow  in 

"q^tlnml   liv  the   funilamcnul   (umnilii  rs^^A."     These 

nw  faw-ts  «lravr  th«  aiuiIo};v  Jxlwut'ii  ihe  wat«r  tiirhinc  atid 

0  nfUifttiuiid  floikm  luv^nnc  fur  t-llirient  working;  iia  rln<)e 

it  i»  |)u)i»il>te  to  (Imvr  ;iiiythinji,  un'l  it  ihras  not  seem  ton 

lU'h  to  uiqu'cl,  in  tliu  laryw  aiu-s  at  iiny  rat*,  an  4-i]iiiilly 

I'i  '  irhicli  furau  ihoothtT  (lorlioii  of  the  «Iectri<t 

|!pnL>iviLor,   Vig.    I,  k   (-otijjoil  t*i  t(i«  motor  s|tiniil<>  hy  a 

jitirc    UiIh;   ootijiling   fitted  <ni  the  impure  s|HmMc  cn<lft, 

ic  amuilnrc  i^  of  the  ilnini  ty|»P.  the  hwiv  i»  Iniih.  up  of 

liii  iron  iliscti  tlinwietl  on  t^i  the  apindte  and  in«iilat<^l 

■■jm  ckIi  other  l>y  ipaciiiy  jMjMjr.  This  iron  hody  is  tui'nctl 

ip.  iind  trnxivra  milliil  uiit  to  rccfivu  the  i-oiiducting  win^ 

fur  (iressuros  of  tiO  to  80  volts,  thwtf  aru  lifteon  convohi- 

^Hu  «if  win-,  or  thirty  grouvu.     The  mu--  -uirling  »t  t; 

4,  is  led  a  iiiuritrr  iif  »  Uirii  npiniJIy,  '-,  miind  th** 

nlriml  i»uriion.  <i :  lliwi  |iH>ain;.'  alnnj'  x  gnwivp  Inti^iii 

liiiallv  i«  dc^in   lud  a  i|iurtcr  inrn  i<|iir.diy,  'K  rtiund  the 

cyUiiuricul  |>or(iuti,  n  .  thou  t.hruiit;h   thu  end  w;Lsher  and 

icV  !>imibrly  a  ijuart«r  tuiti.  t ;  thvn  Iwl  .ilou;.'  tho  dbtmc- 

inrully  i*ji]»nsit«  yitKive:  aiKl,  hintlv,  :i  Httln  over  a  <nuitcr 

,J,  Uwk  Ut  <i,  where   it  i.i  t\iiij>lcd   tojihi;  next  roiivolii- 

The  comnml.iloi  is  fonnwl  of  rinyv  of  MH'tiom  :  i?;«;h 

on  i«  fonncd  of  short  Inigths ;   nie-h  Icnffh  is  dovp- 

tilu)  luirl   iiiiti'Iockcd    IkiIwoi-ii  lonii-iil   (-toel   rings ;   the 

rhnid  itt  ii»ulai4Hl  with  aAhculo^,  aiHl  n'hvit  scrunMl  up  hy 

Hbe  end   nut  forms  witi)   thu  xteel   UuRh  a  conijuict  whole. 

iThcw  are   fifteen  wx-liwiw  in  the  contnnitiitor,   and    eai-h 

Imupiinjj  is  iTiunfct«l   to  a  seotion.     The  uholo  aiitiaturv 

I*   lioitnd   externally,   fmni   i>nd    to    pikI,    with    hrawe    or 

P|iuini>fi>rtc  fltevi  >rire.     Tho  ma^jnets  aix'  of  soft  ctst  iron 

and  of  lh«  hnrwrshoo  ty|je  ;    they  are  shiniL  wound  only. 

On  the  top  of  thi*  nutgnttt  yoke  is  the  (>lt>('rrii-]d  cijiitfol  j;ov- 

enHi',  l''is.  3.     It  oontiirts  of  otic  niovirif;  ?|>indlc-  on  whkh 

arr  kovtyi  a  ^matl   soft  iron  luir,  :uid  aUo  a  tlouMe  RuL'er 

T.     Tlierv  i*  also  a  spiral  H|)nn;;.  X,  aitachwl  nl  one  end  to 

the  •|>jndk-,  aiwl  atlho  other  (/•  an  aiijui^tuhlu  lop  hoid  and 

clanipin;^  nut,  V.     The  duiiMu  fin;:er,  T,  i-ovci-s  or  mnun  a 

hole  in  the  face,  V,  cnninuitiicatin;;  to  the  pi|ic,  W,  with  tlnj 

diaphtaym,  L.     The  aclion  of  tliv  niiipiet  yoke  is  to  attract 

iHi-  nurdle  to*iuiU  the.  pol(»  irf  the  nujntel,  whili}  liy  inni- 

tug  the  liwul  thfi  fcpii-al  firing,  X,  is  tiroujthi  into  ttnition  (o 

raift  utid  ImlitncLMhi' fnrci>,  and   ran  lu>   «i-t  and  adjimtoal 

to  any  degret!  of  teuMon.      The  donhle  finxT.T,  turns  with 

iht'  newile,  -Tntl  liy  more  ur  Imh  uivcrinf;  the  small  air  inlet 

fcwlc,  I',  it   rcjjultiM    the  awew  of  air  ro   the  ivyulatiiig 

r|i.iphra;;m,  I*      The  seiutwl   lin^r  i»  for  aifi'tv  in  fii«L'  the 

h-m-he?  tr<^L  thiiiwn  oH',  or  the  iiui}:nct  iMriuit  Iw  hruken,  in 

which  case   rho  nLichinc   would   otherwi-o  )L*:iiu  a  roiiaidor- 

ahlu  incTcot^-  of  i^peod  lief'^rv  the  diKjthnk^  would  art.    In 

thou  cuen.  however,  the  needle  ceuM»  to  )k  attruted.  falls 

l«M4c,andtho*i»fotyfiuj:erclo«e(Hhi>MirinIet  holo.  Thereisno 

nwiManci!  to  the  five  movoment  of  Ihin  ref.iiiator.    A  (melton 

ofavolt  inen*a«  ordcereasc  ofpotenri.il  iiroiliici.>!t a  connidcr- 

if.l4   mnvmient   of    the    finder,    tullinent    i»   pi\ern    the 

Ilea:;  ■.  jud   1)1  onliuiii'y  work  it   it  found  mKu>il<Ic 

(•>  ni  I   iHMMitiid  within  I  volt  of  the  ^uindanl  at 

A\  1  I  the  ea|iaciiy  of  the  niaidiiia-,  exei^ptJii^  onlv 

»»h,  MTj- vjiialion  when  a  larj;c  [joition  of  the 

Util  i  on  or  ort'. 

J\.  ■  :ii;itf  the  armatiuro  from  linii-h  to  linish  i^ 

uulv  'iF)'V..' ohm,  till!  Te<ii<tiiiii.'i.>  of  the  ticld-niaiiiict^  i^ 
I7*t  ofams.  whiln  the  normal  outjnit  of  the  dynanio  is 
300  atn]tttrw  at  isO  volts.    Thic,  cxvlndiit"  other  losses, 

S>«6  an  etlicieticy  of  97  \»!V  eetit.     The  other  towfea  aix' 
\t  to  GiUly  curreiu^j  throtigboul  tb«  ai-autni'v,  nm^iiietic 


retardation,  and  lienring  friction.  They  have  been  care- 
fully niftwiirod.  By  B«)MrateIy  exeitinu;  the  field-inajincta 
(mm  another  dyiiunio,  aiid  olwerviny  the  increased  .itcam 
[niwiurc  r«(piiivil  to  maintain  the  Kpccd  coni^aiit,  the 
coriT^lJondiriy  iKiwer  waa  aftei*war<U  cidciUat«<l  in  watt*. 
The  cnmrnprTial  eilieiency  of  ihin  dynamo,  after  allowing 
for  all  litf.««n,  is  a  little  over  90  [ler  eenl.  In  the  larj^er 
«iz4>«  it  ri«em  to  94  per  cent  A^^^iiming  the  eomitotind  <te:ini 
tiirbinn  lo  (:ivo  a  retnrn  of  70  |wr  rent,  of  Ihe  tulal 
mechaiiiral  enei-jiy  of  ihe  i^teani,  and  (he  dyn;iinos  Ixi  con- 
vert 91)  |>cr  cent,  of  tbJA  into  elcctriail  outpwi,  give*  a 
rcsidting  elHciency  of  6^  |ier  cpnt.  As  steani  at  90IK 
pi-fts«ure  al>i>ve  the  atnioxphere  will,  with  a  i»erf«nt  ikmi- 
eoiidenciriL.'  enpne,  givi'  a  h«isc-]Mu'er  for  flvery  SOftllx  of 
sleitni  conminietl  )H;r  hour,  it  fnltnws  that  an  elcclriati 
genenitor  of  GS  [xr  ceuu  elHcieney  will  voniiimie  S2SUi.  of 
Hteani  for  «very  electrii-ul  horse-|x>wei-  |ier  hour.  A^dn, 
nitb  f^teiun  al  l.Mfllf.  )>rttssu]'a  al)Ove  the  Atn)osph«ri>,  a 
goiicfawr  of  the  same  eflicioticy  woiiW  eonimrae  only 
33'211t.  of  eteam  (ler  vloi-triciil  horse-i>ower  per  hour. 

Thu  ru»ult«  we  have  ru  far  actually  obutitiixl  are  a  oori- 
snmpliun  of  .'J2]li.  |>er  hoiu'  of  steam  for  oatdi  vIocLriatl 
horse  [tower  with  a  Meiini  pr€*tmi>  of  90lh.  sbove  iho 
iimoKpheiw  Wc,  however,  expect  shortly  i«  olilain  rewdtrt 
more  nearly  coinciditiy  with  thwe  very  Itiuh  M.-onoiiii«ii 
that  theory  has  Iwl  u«  to  believe  i>oHilde'  with  this  system. 
In  the  lai'j^T  sixeis  su  far  as  wo  have  yet  gone,  we  faax'O 
invaiiahly  ftnuul  incrisased  eeouomy,  as  in  t^uni  the  clear- 
anceitare  jiroiM^irtJonatdy  lena,  and  it  is  easier  tu  aiTuiige 
thu  distrifiiitinn  of  steam.  ExceptitHially  low  stCiim  con- 
snm|ition  is  not  the  only  essonti^d  altrilmte  of  an  elerlric 
Seiiorator-  there  are  other  corwidonitions,  in  most  caws  of 
tuuru  iaijiiirtunco;  these  are  »t-ciulinc«s  of  the  curivnt  pro- 
diifi'<l,  ii-eedora  from  accidont,  and  simplicity,  small  Hi-*t 
CQiX  and  co»t  of  mairitt^nance,  littld  attenliun  iTijuireil, 
smallne.<«  o(  »w  and  weight  (or  a  };iven  output,  and  an 
jilmoNt  insi-^iiticant  conMiinption  of  oil. 

To  illUMtrate  this,  we  will  ukc  the  instalLition  of  Iha 
Ph<eni.v  MilU,  NowcuBtlvoii-Tyiie,  which  butt  liccii  mnniii}; 
on  the  average  of  eleven  hour*  daily  for  ihe  lust  I  wo  years. 
(hit  of  the  ori^fiiuil  l.^y  t^lison-Swan  16  c.\>.  Iani|w,  (5A  ar« 
still  in  Ktrail  condition,  ba^inK  rtui  6,''>0Q  hours  at  about 
standanl  hrighincsH.  Now,  if  the  lam|K  had  only  Wbed 
1,000  hours  on  the  averaije,  the  cost  of  lamp«  rcncweil 
would  have  atnouiilctl  Iw  «Tk>uI  double  the  year's  cost  oE 
fuel  KA  al  present  ronminied. 

At  the  Ntwcastle-on-Tyne  Induatrial  Exhibition  thirteen 
of  thc^c  tur^)o^!loctri1.■.J(encriltoTB  lij^htod  the  whole  of  tho 
courl-s  gnving  a  touil  of  aliont  iTSO  electrical  h.-p.  During 
the  whole  nm  of  the  l-jchitiition  the  only  noticeable  *rci- 
dcnt  which  occiirre*!  n>  the  installation  was  due  to  tho 
blowing  out  o(  the  luckin;:  in  a  bninch  »t«am  pi|«  cotinect- 
ing  uiother  en^cine  to  the  main  itteam  piiic  ^umvlyiug  the 
generAtors  ;  but  a^  thui-e  «iw  no  stop  valve  in  tlitK  branch 
]Hpe  the  en-:inKer  in  charge  deemei^]  it  prudent  U>  shut  oft 
«team  at  the  boileri),  thiu  ;<iop|qii^  all  the  generators  Ughtr 
ing  the  biur  t^<rtirtji  for  al)out  tbreu-iiiurt«r>i  of  an  hour. 
This,  however,  w.i*  un  aceideiit  (|iiite  exlenml  to  the 
^i'nerj.l«)r,  and,  af  it  ha]>[>ctied,  external  to  the  main 
steam  jiiiie  siii>iilyi"H  ibcm.  We  believe  tliat  it  vrnx  only 
fin  three  occasions  duritn;tlie  niii  of  Ihe  Exhibition  that  ft 
siriall  gronp  o£  binij)*  were  exlinynished  for  the  few  necoiKla 
nocoMury  to  eiiahlo  a  *^re  genemtor  lo  Iw  >itane<l  suid 
switched  on  lo  thiim.  'The  seventeen  go»er.iioi-K  wore  lit 
two  groups  ;  had  ihey  been  )ibireil  in  one  groHp  the  resiilU 
showed  that  un  4dl  occa»ions  one  G|)(iru  geiierator  would 
luive  been  niifficicnt  to  keep  even,'  lamp  alight. 

Ill  n'gar»l  t«  airaplicity  and  cost  of  iiLaintenance,  we  may 
aiv  tluitin  a  30  h.-p.  generator  there  is  nopait  that  three  men 
ciuinut  lift,  and  that  every  |)art  ia  immeliately  accessible. 
After  two  yeai-s'  working",  of  ten  hour*  daily,  we  have  found 
the  wear  verv  liniall  indeed,  in  some  ca»es  almost  inapprcci- 
nblu,  the  bladcJi  or  vaiie^  *how  no  signs  whatever  of  any 
ciutiri;:  action  of  the  stwun.  ITie  conniiulsilors  in  the  larger 
generaturif  have  generally  withrtaxl  this  aiitomit  of  wciir, 
while  iti  ionic  c.wei^  where  they  have  Iwen  carefullyattnndcil 
they  have  fliillcroil  very  littlo  wear  indeed.  We  have  at 
the  [jt'csent  timo  «ome  im{>ortiini  ex|jerimuntja  Itcin;;  curried 
out  in  lygaixi  to  the  ijciioi-aiors.  f i-V  UluAtiatwHs  xe  hcM 
page.) 
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ntotice:. 


(9'ilk  amr  w^Mi*  o/  Jununjy  6  a  firu  sterl  rngnftril  I'orlniit  >if 
E  dlttVlBs  Esg.,  Prrfulmt  of  the  Sfjcidy  if  Ttleyrapk 
!*f»an  (Indtiniion.  of  KUdi-iaii  Eiiffinffrs),  wu  imted. 
h  fttmr  nmnlim  wr  itutU  pin  a  nerifi  of  PortmUs  nf  Uher 
■««Bi  Klrrtrirmm  of  iki*  ti'»tnry,  iutlttiiuu/  Ptfrtraiis  uf  Past 
fftaiteaU  of  the  Society  of  TtJeyntftti  EagxHeers.  rite  nej^t 
ffibut  mli  be  that  of  WoLLASTOK,  teko  Jtonridted  nt  t)w 
*^  tf  the  last  and  the  beyinninff  of  this  eeiUurp,  mid  whose 
Mv  hm  bee*,  mmortalued  by  bei$iQ  af^Aied  to  a  parlicular 
/■M  of  battery  detuned  bif  km.  Thu  leitt  b^-  folhwed  bt/ 
Artmitt  of  I'ROK.  D.  E.  HuuHXM,  K.K.S.,  ond  Sir  H.  DA\*y, 


PARIS.  1889. 

It  la  a  loDg  time  ahead  lliat  the  Paris  InleniatioriAl 
Exhibition  will  he  opened,  hut  if  ihe  EiigtiMh  eludricul 
enginetiriiig  uidustTV  tit  to  bo  udequiitoly  represented, 
preparnllons  mast  hv  cotiitociKKd  »t  aii  early  pt^riod 
Wc  do  nut  iDlvtid  to  wciiry  our  roftdurtt  with  the  uou- 
8cii»c  abuut  e.\hihitioiit(  heing  necessary  to  the  welfare 
of  niitionK,  of  their  bavhig  :ui  educ;Uiotial  vnhie,  and 
conduciDg  to  tlie  peace  of  the  nniverse.  From  our  point 
of  view  all  exhibitions  innst  he  considered  front  the 
staiid-poiiit — do  they  pay/  will  hn8iiios«  he  Inavaaed  or 
dtcn.'«»c-d  Uicrcby?  Tlit-sc  quvstforis  apjieal  iii>l  only 
to  individual  (ixhibitors  but  to  those  viigaged  in  thu 
industry  collectively. 

At  the  Paiia  Exhibitiou  in  1873  the  gtviit  develop- 
ment of  electricity — electric  lighting — had  hardly  cum- 
ineiicvd.  It  was  in  fact  the  exhibits  at  thalexhlhiliun, 
and  the  stir  made  hy  the  lighting  of  i«ouie  of  the  streets 
avDund  the  Opera  Konse  l>y  Paul  Jabloohkoff,  that 
attention  was  dirocted  to  iho  po6sibiliti«6  of  sueh  iight- 
iug.  A  fow  yeara  later,  in  1881,  sKuwed  the  nt*w  de- 
parture iu  au  exhibition  solely  ilevoted  to  its  iatereaLs. 
Since  then  progroHs  ha*  be»!ii  mmie  by  leaps  and  Wunds, 
not  only  in  tho  arc  lighting  biil  in  tiie  protliictitm  of  thu 
icoandtftioent  light,  a  light  fur  more  suitable  fur  intcriore 
than  the  arc  light. 

A  ft;w  facts  coimected  with  tliew  earl;  stagw  uf  the 
industry  rniiBt  ni-ver  he  forgotten.  Firtt,  hardly  any 
iscientific  or  bneiuesd  man  was  prvfared  for  tho  siirpriae 
of  Jablochkoff  in  1878;  and  secondly,  those  who 
should  have  known  better  were  completely  surprised  iu 
1881  at  the  progress  luade  in  three  short  yearii.  Be- 
tween 1881  and  1880  is  a  space  of  eight  years,  and  ii 
Paris  bflfi  already  given  us  two  surprises,  will  it  not  be 
beet  Id  prepare  for  a  third?  It  ia  all  very  well  to 
imagini;  that  exhibitions  are  "  played  out,"  but  wc  dare 
not  acl  upon  such  vaiu  imaginhigg.  At  this  HOinewhat 
critical  period  of  the  industry,  Kngland  must  ho  well  re- 
preeontcd,  unless  indeed  she  is  willing  and  eager  to  band 
over  to  Cunliiientttl  rivals  the  jJuGitioii  tihe  has  gained. 
It  is  well  known  that  at  present  the  Continental  dc< 
inand  for  our  uiannfactures  is  good,  and  in  onJer  to 
retain  thin  market  it  behoves  iis  to  show  that  we  are 
well  ahead  uf  all  competitors.  Unfortunately,  udcqnnto 
repreHcutaliuri  means  the  outlay  of  large  sutna  of  loouuy, 
and  at  this  time  prolita  are  Kinal),  m>  ibat  it  is  difRcult 
for  heads  of  Shoe  or  directont  of  compaiiii-s  Iu  decide 
u[)on  the  outlay.  Impecnniosity  will  not  b«  paraded  if 
there  is  u  sufficient  prospect  of  iucieiuted  bufiinese  as  a 
return  fur  the  outlay.  Other  ruosona  are  urged  for  not 
exhibiting.  It  ediows  competitors  our  designs. our  work, 
our  dodges.  It  allowM  ihein  to  copy,  and  eo  bring 
their  wares  up  to  a  Hue  with  ours.  The  time  has  goD« 
past  tor  theae  argtinwuts  to  hav«  much  weight.  Jjjchi- 
hitions  arc  a  part  and  parcel  uf  the  world's  cummercial 
etiterprise.  Ciislouiers  and  probable  customers  are 
brought  together  fnitu  the  ends  of  thu  earth.  The 
wareh<^a6e  is  traiiufonued  from  a  back  tttroel,  a  three- 


floor  Btorey,  or  ■  country  town.  In— fur  tbo  timt*  bcitig — 
the  "hub  of  the  universe."  Business  men  hh  u  rule 
have  to  sell  their  pradiictions  now-a-days,  not  wait  for 
customers  to  soek  tbciii  out.  Tnu1e  incnns  going  to  tbu 
bufcv  marts,  to  the  hijfliwayn  mid  centres  ui"  industry, 
and  by  steady  perscvcraucc  proviajj  ifrnt  tlie  buyer 
iiiiiKt  buy.  and  that  he  ouitiot  buy  better  than  of  \hv 
selliT 

Altogetlup,  the  oonsidcratiou  of  the  "pros"  »nd 
"coiix"  iiiri»t<,  we  imngine;  cause  a  dueLsiDii  in  favour  of 
the  "  pra«.*'  Taking  finit  l"he  "  cons.**  The  principal 
are  "expi'nse,''  "mMkiug  every  coi»]it.-titor  aoqnainte<l 
Willi  otir  work,'"  "  uii<xTtainty  of  return,"  "satisfaciidii 
with  whitt  we  lire  now  doing,  luul  no  \hn^r^^  to  increMMu 
output,"  "  I  rouble  and  worry."  The  "pro*"  may  I* 
given  08  "  probiible  increft«B  of  busiiit*ti  siifficli'nl  t^i 
cover  all  cxpeiisuH  und  put  sotnethiug  to  the  credit  of 
profit,"  "the  showing  of  would  be  customers  or  old 
cUHtoiners  that  tlio  exhibitors'  produclioiis  are  equal,  if 
not  siifierior  to  any  other  in  the  iimrket,"  "the  tnakitig 
kuowti  the  name  and  prodtietK  of  the  lin»,  tirst  from  the 
iiumlier  of  visitors,  seicondly  from  the  doi^criptiona 
written  for  or  hy  the  prsss."  If  fifrtnva  eotild  be  oh- 
(uiued  they  w.niUl  «how  that  business  duue  wiin  striirtiy 
iu  pro]inrtion  to  the  number  of  people  making  enquiries, 
or  In  proportion  to  the  nnmln'r  of  [leoplo  kuoxviug  the 
firm's  productions.  Once  recognise  that  tbc  outeomu 
of  exhibitions  luusl  be  bnsinefls,  and  thai  "gold 
uieduls"  and  olher  prixeit  are  huiigtit  after  hk  liiiviiig  a 
certtiin  value  to  iiKsist  the  sales,  and  oil  will  be  pltiin 
saiHu;^.  TVe  delil>enitely,  aud  after  duo  consideration, 
liave  Jetiiniiiiiod  to  treat  these  exhibitionK  from  the 
purely  buHincss  point  of  view.  It  is  our  duty  and  the 
duty  of  the  technical  press  generally  to  do  its  nlinoxt 
to  describe  and  illufltmle  examples  of  industrial  appU- 
culionttof  the  specifd  bniieh  it  treats.  The  prwis  i»(iii!y 
ft  part  of  the  business  imiehinu  with  certain  and  fairly 
welbdoliiied  dntiea  to  perform ;  one  of  Uiese  duties 
being  an  extremely  setisilive  n-^ard  in  seaiioii  und  out 
of  season  t>>  further  the  business  interests  nf  those 
engaged  in  ihv  industry.  The  biisini?wK  Imttw!  Ihat 
attempts  to  ignore  the  vnhie  of  teehiiieni  jonrnato  as  a 
means  to  promote  <cr<^ater  activity  in  all  braiicliea  uf  the 
industry,  will  in  these  times  of  Herce  conipetJlion  soon 
tiud  itself  relcgiited  to  the  baek-grounil. 

This  Itriuga  tis  finally  to  the  sugj^^-scion  that  the 
Institution  of  Electrica!  EuKincerH  slioTild  tiike  up  the 
work  of  miniiuating  a  suitable  eomiiiittee. that  this  com- 
iiiitlee  should  be  as  repreecutative  us  iioHsiblc,  mid  chat 
from  first  to  last  the  oommittce  should  consider  the  wel- 
fare of  the  industry.  In  Frauee,  in  Gerniiiriy,  anil  in 
Austria  it  is  customarj"  to  have  rv-prcfk-nt.uiveR  of  the 
prcKn  upou  committecH,  but  hitherto  in  Kngliuid  these 
^reutlemen  hare  bei-ti  thought  better  o IT  than  on  cum- 
niitlees.  This  example  of  other  counlries  might  with 
advantage  be  folte^ted,  ha  it  would  probably  lead  to 
grcaltr  interoel  bciug  taken  to  completely  rcprewnt  the 
industry,   and  to  describe  the  exliibit^.      The    more 


aj'Btematic  and  exhaustive  such  deacription  the  belter 
for  exhibitors  and  the  public. 


APPLIED  SCIENCE  IN  THE  DAILY  PRESS. 

Amongst  the  "  InSuite  possibilities  "  of  art,  if  not  of 
nature,  is  tbo  coniie  element  In  Keieiitific  Juumulisru. 
Were  wc  inclined  to  devvlop  thi«,  we  might  find  ample 
opportunities  in  the  utterances  of  the  daily  prcitii  w*he»- 
ever  il  tnke»  tip  a  (piestion  in  relation  lo  the  applicatioi) 
of  >*ieutific  priuciples  and  discoveries.  Amusement 
migiit  be  exlnictod  from  an  enquiry  iuto  the  ijerverHon 
of  the  eternal  fituoHS  of  things  thwiigh  wliich  the 
writers  have  been  eallcd  n|)ou  to  treat  such  questiou9«or 
into  the  Kip  Viui  Winkle  condition  of  torpid  non-ohscr- 
vaiice  ill  whicli  they  niMKt  liaTi;  exiKted  for  years  before 
they  favour  the  public  with  their  auaclironous  Uicubnt- 
tioii9. 

'Ihv  immediate  occasion  of  our  present  observaliontt 
is  H  recent  article  in  ihu  jUoniing  Pwt  in  which,  after 
a  playful  review  of  the  negotiations  between  the  Oi^ 
SlrnietK  Committee  aiid  "  a  Cum|)any  engaged  in  spread* 
ing  the  hew  light,"  and  tho  ventilation  ot  a  fear,  od  the 
part  of  '*  iimny  cjuiel  aud  law-abiding  folk,  that  there 
must  be  something  ancamiy  in  the  prospect,  of  a  time 
when,  !>o  far  iu  light  it  concerned,  it  will  be  always  uoon 
in  the  City,"  the  writer  proceeds  to  enlighten  the  public 
with  his  own  views  aneiit  the  new  light  in  queslion. 
lie  ptjiiils  out  that  "it" — the  electric  light — "is  pain- 
fully intangible  and  mysterious;  it  cannot  be  seen  or 
smelt  like  gas:  though  it  Is  bnl  f&lr  to  admit,  on  the 
uilicr  lumd,  tluU  it  docs  not  testify  its  e7.istence  by 
violent  explosion."  Ouc  roight  imagine  that  a  light 
which,  though  "  almost  too  brilliant  whilv  it  lasts," 
ciimiot  ncverlheless  be  either  "  seen  or  smelt,"  would 
be  sufficiently  condemned :  Imt,  like  the  naval  otScer 
who  was  anxiouti  tu  supplement  the  fact  that  ho  had  no 
powder  with  forty-nine  other  reasons  for  Dot  having 
filed  a  salute,  the  writer  prooocds  lo  point  nut  other 
olijectionM  tn  the  illuiniiiaut.  Il  appears  that  "il" — 
the  electric  light — "cutuiot  l»e  measured  out  and  distri- 
butt.-d  iu  cotiTcnient  quantities  for  honseliold  consump- 
tion, as  gas  can."  The  supply — whatever  m.iy  be  the 
views  luid  conclusions  of  T.  A. Edison  and  J.  T.  Sprague, 
tuni  nmUi't  aim — nmst  be  in  iocunvemeut  qiiaa(itie»i, 
presumnbly  either  Mo  great  or  loo  smalt.  Still,  there 
is  hope  :  if  not  for  the  present  at  least  for  tho  futore. 
'■  The  syslcm  of  accmutilatorB opens  oiit  a  wide  prospect. 
It  may  he  that,  in  years  to  cume,  tlie  prudent  huu.<>e- 
holder  will  store  up  aguinst  tho  winter  his  stork  of 
electric  acciiuiidators,  just  as  the  Irish  {leasjuit  hnildv 
up  bis  slack  of  turf."  Shades  of  Douglas  Jerrold  aud 
Tom  Huoil !  is  th^-re  uuything  more  fuuuy,  outside  of 
the  domain  ufaeicutiSc  applications,  than  the  picture  uf 
the  prudent  householder  storing  up  his  aocuniulators 
"juhi  aH  the  Irisli  peahunt  builds  up  his  stack  uf  turf"? 
Certainly  there  is  something  "uociinuy*'  nud  "  mys- 
lerioLis"    about  the  accumnlHtoi-    referred   to   by   tlia 


f^rniag  Pott.    "  Stock  of  accmiiiil.itors  "  U  good,  very 

Ignotl;  but  eiippnsing  iJiul,  uk  itiiglil    lmi>puii  witli    Ihv 

llurf,  il.   lifcame  cxUiiusted  hv^avn  \\\v  winur  wu»  out 

w  liira  M  n  pninfiil  uutf ;  but  rorliiiiiiU.-ty  we  may  tint) 

alier  atid  consolatioit  in  the  finiil  cddcIumoii   of  (liv 

(mttin^  Post  M-rittr.  vi?.: — that,  after  flU.  the   Klectric 

jiglil  "is  Mi  maiiirvstly  niijit-rior  lu  t!*i«  ah  nii  lllutni- 

It  tbal  its  ultlmaiu  succtss  is  asfiiirud." 

The  good  ibirigs  uf  ibc  Morning  Post,  Imwfver.  pule 

tbc-ir  Ineffectual  firi-s  before  a  siibsoitK'iit  crilicism  ol'tbc 

[Jhn/jf  Aeirn  upon  Elirftriml  Industry.     It  wouKl  occupy 

too  iQiicb  of  ottr  space  to  conaidcr  tbi;   BaHif  Netei 

|prlic1e ;  but  if  n.'adurs  coiivematit   witb  the  Electric 

-igbting  iiidnstry  an;  interested  in  exposing  ignonincp, 

Itlit^y  tiiay  well  t^ku    in    lund    the   artk'Iti    ix't'erred    to 

[wbicii  appeared  on  .laniinry  l!)tb. 


LITERATURE. 


A  ««ni»e  ol  Le«tiur««  *»  Eloctriolty,  ■Iclivcr*'!  M^tv  lh>  Siicirty 
«f   .\ti>  U   i:i..i,..     t..i,M>.    MA.,   r.H.ii.  [L.  nwl  H-i,  kc. 

It  i»  geiivnilly  ii<Mi*T:<riwxl  tluit  a  Ihtle  Ituivt'ii  Icaveiiclb 

!)c  irholv  lump,  arid  the  wim«  mtiy  i>)>|>Iy  to  licivtiliK^^  lH>ok», 

few  gone)  micA  vrill  ]ierlid|M  l»vc  the  miy  fur  ihc  wholt 

Itn  l>e  pMKt  on«t<,  thotiph   tho  liniu  weujiiivl  in  (MbiriLtin); 

|mrrhiu«>r«  will  cniw«  the  griat  in  iho  imihitr*  mill  fo  V' 

trvn,'  racatiii:.     EVof.  Foi'hus  bun  in  this  Imiik  givuii  infnniiii 

Itinii  relalnij;  tn  elerli-ictl  m;ill«t'!i  whic-h  the  hIiuIcuI  mil 

not  hnvtt  lo  milium  wh(>n  h«  Wvo*  tho  flinionl  for  practical 

liff.     The  rcii»ior  has  here  s  ^'ooil  solid  found;ition,  u]khi 

»rtiii:hb«  niiiy  Iwiild  withont  daiijier  to  the  sU|n'i"stmitnio, 

!i  i*  Hilly  during;;  the  l:u-l  few  yeniv  thai  ttcHil<«  of  thin  Viiid 

have  Ifcii  issued.    Most  of  these,  however,  which  we  »hhiI<1 

roconiniend  hiiirc   lieon    writlt^n   more    for   use  in    «i'hovil» 

,th)Ui    for  the  genenil    rejider.     Pi-of.    Fodw*'   book    has 

en  written  froit)  <(iiite  a  difTeixnt  iKiint  of  viow.     The 

of  tho  work  was  the  flhonhiim!  iioi«8  taken  during 

voiinw  nf  (.'alitor  lix-tiiret^  before  thu  SoeiHy  of  Arts. 

[Tliwr  not**  have   lieeii  oUliorated   and  ultereu   lo  their 

||iri;!ieiit  fiimi.     The  st-oj^e  of  the  wmk  will  lie  gleanwl  from 

[fl>e   following:   wntiMiii' ;^"  The   Icelmiis    w^re    prinLLinly 

Lilit«tKlor|  for  an  in(<1li{jvntail4ieuce,  i^iiumiit  of  t;le<.-lnc:.il 

lei^icnr?,  Uii  jiixioiui  to  obiiiin   Butfirirtnt  kiiowIed;:e  nf   the 

|nihjw-t  to  1m?  ahlo  to  follow   ihe   jjruyiiWK   now  ni;ule  in  the 

lte\vMr"-^rylf  Pivfiie*.     The  niiirbur  of  i<co|>ie  whn  co»dd 

[baton  Uf  the  Uvtiin^s  vtm*  liniitfHl,  llic  iiiuiit>er  tbry  n|j[H';i.le(I 

[to  in  very  lu-^ji-,  :iiid  we  mii*l  wkiiowlwlge  that  iho  (li'«igD 

M  the  author  h;i»  l»c«n  well  earried  ouU    The  infomiivtion 

jriven  in  jiifit  that  renuiretl   by  an  itilfl1it;eiit.  rcuder — not 

Idr^cendinj;  1«   The    iriviJiiw,  nor  xoitriii^  into  the  traiiB- 

[rendeiiUl,  hut  clearly  iJatinj,'  the   lifojiil,  fmidamentul  ftiets 

['«( tha  science  within  tne  gnu)}!  of  tho  ii»i<)er. 

The  first  Iceliiri!  UtwlJ^  of^  i<olential  ami    elwtiximotivv 

iorctf,  the  ilhu'tnitioii*  .ind  oxjieiiiiieiite  Iwinj;  mosllv  tiik<'ii 

'  fi-otn  tbc  domuiii  of  statical  elettntiiy.     Il  may  Ilerlla]»^  \>v 

'  w«ll  hei-fl  for  ns  to  illiislniTe  the  ;iutlinr"»  nu'ihuii  ami  dtyle 

'  liy  tho  following  extrai.!  (j>,    1 3) :— "  When  ihtiB«  jiowerful 

pvl)i;nituni  of   electricity    eallal   dynamo   miirbiiies  iiiit  at 

rork  w«  often  s|icak   of  ihe  diflVruiu-e  of  ]>otoi)tial  at  the 

tcnninaU  >n  at  lh«  liniehe>?,     Tliu  tfX]rtx;Asi«u  wilt   Ikj  an 

I  «twD  used  in  describinji  electrical  pJiciioniena  tlwt  I  will 

I  wiw  «iy  «  few  words  «h(>nt  it.     Il  tn  a  cuin|iunitivu1y  iieir 

|rx)n<u«(ioii  in  MJeiililic  langimgc,  liiiL  one  of  f^rcat  import 

.■iftcf*.     "\Vi>  know  that  tho  lopc«  of  ^rjvity  gives  velocitv  to 

\i  falling  1»ody,  and  the  l>ody  det|Uire^t  eiieriy  of  motion— 

'  biurrJir  eiwrjy.'    it   ha«  Iwen  ealKul.     But    when  a  h(Mly    in 

I  mi«i»d   from  the  Hoor  to  tho  talde  it  acM|uii'e«  ciicr}.'y  of 

J  IMMition,  not  of  motion,  twcnnfle  it  h.is  ibo  |K)wer  "f  falliii-; 

to  the  floor,  and  *o  doint  a  eerl^in   amount  of  mi?eh:nnnd 

Niirk.     How  are  we  to  uefin<9  the  vnergy  which  exi*tA  in  a 

\ill  when  placd)  on  a  tahlu  i    It  hii;^  a  jiutcacy  of  doinv 

I  work.     Il  tiJbt  what   ItiUikiuc  called  potential  enerj^y.-and 


the  wonl  px|«i>s»i?*  vnrj-  well  what  wc  mem.  .Supj"w*  a 
lull  l)u  thtx>wii  ()|i  in  the  air.  At  slartin;;  it  ha>  kinetic 
eiit.'i';iy,  energy  of  uiolion,  which  ^iiidiiatly  dimini^^hi'^  luid 
di>t:i|>|H'a|-«,  j^iviiig  pla»e  tn  yiieijy  of  |KMiliun  at  the  top  of 
the  ImIIs  tli^^bt  u-htfii  th«  luill  has  no  motion.  The  great 
principles  of  ihe  conMTvatiuii  of  cner^v  (cIIk  na  that  at  \Mii:U 
iwrr  of  the  ImU's  rtight  the  sum  of  ibtwe  two  etiergien  re- 
niaiiiN  the  «arae  (»ojjb'ctingth.'  slighi  di«i'a|wtion  o(  energy 
by  frirttoii  with  Uil-  air).  Yoii  nndentiintl  then  what  wo 
mean  In'  |Kiieiiliid  •■iTi'iyy.  The  diflerKiwv  <if  gravity 
jiotoMtial  hetweoii  the  Hoor  aial  the  table  in  nieasin-ed  by 
the  cinrgy  given  olT  by  a  luiil  nw.-.-'  falling:  from  the  lalilo 
to  tlie  tloor,  w  by  the  wcwk  that  is  done  in  r.tifbig  a  unit 
ma»t  fi*itn)  th<>  lloor  t»  the  lahli-. 

"  If  now  I  have  a  piece  of  gLi«8  ixjitttirely,  and  a  ptecc  of 
»ilk  nttgatively,  elect ii lied,  some  work  must  be  ilooe  in 
moving  a  )>o<Iy  with  a  unit  charge  uf  poeiiive  elecinlic^itioti 
from  tbc  hIIU  to  the  gliwft.  'Thitt  meanm-eei  the  dilTeKUce  of 
electric  iH»t«ntid  Itcl-ween  the  fjlnss  and  silk." 

It  will  ho  9iitlic-ient  if  we  now  indieatcthe  coiitonls  of  the 
aitcecediiig  cba|)tct's.  The  second  lecture  dcal.t  with  electric 
rniTpnt.  and  retistaiau,  the  next  with  iiia;:neti.^m,  the  next 
with  utecM'o-miijiitelism,  the  fifth  W-iiif;  on  uliKtnj  niagmiLic 
induction,  acnl  the  work  coni'lmlia^  with  a  Jocture  delivetmt 
at  I'hiLidolphia  on  dynatniveluctrie  itiaebinery. 

It  will  lie  Keen  thai  the  ground  travei-sud  is  such  an  to 
prcixtit  the  ivador  for  tho  pr-ictical  work  c^f  eUviric 
eiignmeririg,  and  fs|ieciiiliv  in  tbosfe  luanches  which  have 
Iktii  so  rapidly  devtdopwl  during  the  pant  three  ve;Ln*.  It 
is  hnrdiv  nccewarj"  t..  nav  th:it  the  wmk  is  well  dltutrattHi 
and  printed. 


EDISON  AND  SWAN  COMPANY'S  MINER'S  LAMP. 


The  lamplFif,',  It,  which  w;tB  rcfeiTwl  to  in  the  mlicle  by 
Mr.  Swan  in  a  pi-ovnotts  issue,  cotwisi.*  of  a  »tor.ig<i  battery 


Vfi.  i. 


Ft.-:  a 


of  four  culls  (Fig.  21,  cnclosetl  in  Jt  siron;;  leak  box  |turtiivl 
uttt  of  the  tailid  and  stroiigiheiied  with  meial  Kindh  (H) ; 
and  a  small  incandeticent  lamp  moiuntc«l  on  thv  dde  of  the 


( I..  :-. 


avm,  protect«d  by  a  atrong  gLiss  cover  (C).    Tho  coto 
tillul  with  ^1  hingixl  lid  >cc«i\'d  Ity  .i  iTom  liar  f.isten«d  Mi\.t.ti 


full  rize  of  the  l»ni|i  is  Tin.  by  4]in.,  am]  ihe  weight  of  the 
whole  ready  for  iw;  jjt  alioiit  6IW.  l^ox.  Tho  lamjt  it 
npciiotl  by  miscrowinn  the  sufcty-iiiit  (F)  by  mrans  of  the 
key  (Fig.  S),  and  liftici)^  the  h'd  which  turns  on  the  hinge 
(CJ).  Then  ny  meiiiiftof  thoKninll  key  (Cik-  l)th«  bntr^ry  can 
l«  withdruwii.  The  ImLtory  of  loiir  tflis  or  iccuniiilulore. 
joinotl  ill  Hcrioi,  hiui  iho  tciiniiiulf)  brought  down  tho  sidw 


Pi.1.  4. 
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[bttttcn,-  (.w  shnmi  at  H)  ill  the  form  of  two  contact 
which,  whi;ii  flu-  Uiit^ry  is  jitit  intit  the  wiae,  Ronie 
III  contact  with  two  rurresjiuiiiSiii^:  |iUi«m  iti  the  ciute,  :iii<l 
m  coiivev  tho  ciu-tieHt  from  the  iMilteiT,*  to  the  finiiill  iiiean- 
rloecent  km]).  Fig.  3  fthovrs  the  fnimo  in  which  the  hatl«ry 
fttandfi  while  being  i-h;ii^tl  with  ciineiit  from  the  Hyrumo. 
The  lumLi  may  also  Iw  ha<i  witli  firo-ilamp  iiiditutor  att^clied. 
Thie  indicator  is  a  nicxlilimtioii  of  Mr.  I'ievin^h. 


KENNEDY'S  DYNAMOS. 


Another  tyjM)  of  ilyminto  defligned  mid  inlroducwl  by 
Mr  Kennedy  not  rofcrrwl  to  in  oiir  article l<isr  wefik  is  what 
he  t^irms  hut  C  typ«,  and  i«  moro  c«[xiciii!Iv  (It'«it!noiI  for 
Khi]>  lighting.     As  will  bo  Heeu  from  the  illustration,  this 


2.  The  hor»e-|)Ower  electrical  is  equal  to  756  RA.  watta 

3.  Thf  horse-jtower  tOectriral  is  etjuul  to  7+6  true  watt«. 

]n  ab!U)litt«  (.'.-f i.-S.  cm.  units,  taking  the  foiix  of  gravity 
;«  (J  =  9^  1  difries.  WattV  horse-power  of  .'V.'iO  foot-lbs.  per 
second  is  7*4(5  x  10"  nyn  per  eocotid. 

The  -watt  (amjwrex  volt)  =  10-'  >  10*  =  IC  erjf*  i»er 

Thm  WB  havo,  ax  the  vjilue  in  true  waiU  of  iba  horse- 
power  eloctriutl — 

7-46  y  10" 
101 


=  746. 


If  our  standard  expressing  the  volt  be  too  ridhU,  und  that 
oxpri-wsin^  the  ohm  also  too  Rniiill  |iroi*ortionaU;Iy,  curr«>nt, 
in  the  eAjireosion  (ampere  x  volt),  will  not  be  tifToctAd  ;  Itut 
oiii'  wntt.  will  lie  a^n-tal  by  otu'  nlandanl  of  am.f.,  atitl  will 
L.oii8U')UciiiIy  be  too  small.  Since  the  Htaiidurd  of  e-m.f. 
eoi-reB]>i>ndiiig  to  iho  B.A.  etawbtrd  of  rcsisttLnce  i«  -98677 
true  volt,  Tlti  B.A.  watte  will  be  74C  x  98677  =786  true 

watte ;  and ^  =  756  will  be  the  viUue  in  B.A.  watts  (or 

■!)S6i7 

in  watts  an  mcia3tu-c<l  by  thu  fi.A.  standard  of  runstaiico)  of 

ihp  olectrica!  home-^Miwer. 

The  "  force  dc  i:1iov;l1,"  which  ia  udopled  by  eomo  eleu- 

tririans   in   thin   countrj%  as  well  as  abroad  genonilly.  18 

defined  a«  7.'i  kilo|fi'amiiit>I.re«  =  7-36  x  10' m/s  jwr  seouitd. 

It  is  tliorcforu  736  watte,  and  thus  luippcnt  to  be  the  some 


lUiihin  KmiiMty't  X««r  C-Tytw  DytiaQio. 


j;ti  is  really  4i  double  ilyiiumo,  tw»  complete  dyiiMm<.>^  in 

:  machine,  the  8])iico  ocmitiied  by  the  double  machiiicH 

not  Iteing  much  more  thmi  that  taken  up  by  the  uitlitmry 
type*.  This  machine  has  been  introduced  whore  a  t>«ving 
uf  »|Mi('«  is  a  great  olijecl^  such  as  in  nlii|>-lighting. 
A(^iin,  the  iiniuituiii  of  a  diiglc  machine  has  often  Iwcn 
ftiinlered  uwlesa  during  a  voyage,  and  in  order  to 
uhviute  a  dilhculty  of  this  kind,  duplicate  macliiiicH  hinv 
Iteeii  iiiBtatlod  in  a  ship.  By  the  iirrangemeiit  of  Mr. 
Kennedy  one-haK  of  the  luaehino  would  be  able  to  do  the 
work  wliilc  the  other  half  wii«  Wing  re|>ai]'ed,  so  that  in 
fact  thi>  wltfflc  consists  of  what,  iiuiy  be  termed  :i  mcMlifird 
Bet  of  duplicate  machinery.  It  is  nnnocwKsiiry  to  ynter  into 
detail  a.-^  to  the  cfliiHtnictiun  of  this  iiiac-liiiK!.  ;w  cxtepl  in 
ita  mechanical  modification  il-  i*  ainiilar  tu  llie 
armatiiro  machine. 


uiigle 


NOTE  ON  WATTS  AND  HORSE-POWER  ELECTRICAL. 

Miiuijiprehciuioiu  as  tu  the  value  in  watte  of  the  horse- 
jwwcr  elect  rit-al  hive  oceaaionnlly  aiisen  in  ootisequeiice  of 
the  lolloWLiig  ruliitioits,  viz.  : — 

1.  The  boree-iK>wer  electrical,  tukoii  as  746  R.A.  watts,  ia 
equivalent  to  only  736  true  w^tte. 


as  what  nuiy  >>«  called  the  D.A.  horse-power — it.,  thoA  < 
74Q  B.A.  watta. 


JnAgiag  Colours. — The  I'limnrnl  Trmtr  Jifurmil,  in 
oHhirinithlv  diM'unttiti^  the  uucstiuii  of  dynamos  and  electro- 
motofM  while  in  reality  (Ictmbiiig  Cuttn<u>'.^  dynamo  aud 
motor,  KiyB : — The  dyer,  the  talico-printer,  and  ]itti>ar- 
uiaker  baa  often  Ixifore  him  the  tn»k  of  judging  minute 
dirtcrciiccs  in  colour  .iliades,  end  if  the  day  in  at  alt  dull  il 
is  next  lu)  ini^KMsible  to  do  so  nccnnlcly,  luid  to  attempt  to 
judge  by  the  light  affordwi  by  orrliimry  coal  gsa 
18  out  of  the  (iiie^tion  altogether.  IhiYing  |>owvr 
at  hand,  the  |ioi!«e-««ion  of  a  small  are  li^jht,  in  a 
problem  of  the  Bimi)1cet  (ihanu.-ter,  niid  satisfactory 
results  may  be  oblaineil  with  the  minimum  cxpemv.  Itican- 
rleiicunl  lamiw  will  not  aiwwer  ><.il.inf-.ii't.iinlv  for  colour  judg- 
ing, and  though  it  hiw  l)ccti  '^btted  ilmt  gfow-lampe  nuy  iw 
used,  yet  lhii«ft  who  have  employed  thcni  for  this  iiurixjeo 
give  anything  but  a  got^l  HanuiiT  of  iJieni.  Hevera.1  calico. 
|>rintfrs  in  the  uoiglibuiU'booii  of  Miuichehtvr  have  alreddy 
adu|)t6d  uit;  lights  in  some  |ioi-tioiis  of  thoii*  ostahlishmeut^, 
and  we  hi-m  seen  the  Mme  working  in  a  most  sattsfactucv 
manner  in  moi-e  than  one  worbi ;  still,  most  mills  are  fittM 
ibroughoul  with  ga»,  and  it  retiuiree  very  strong  p 
to  iumice  a  maaiuaclurer  to  change  from  a  syiiteni 
hod  in  operation  so  long. 
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ELECTRICITY  IN  ITS  RELATION  TO  THE 
MECHANICAL  ENGINEER.' 

BV  J'ttKS'l'.  ti,  H.  HAB^riK  K. 

Yet  anolbcr  great  force,  or  ratuiifcsuition  nf  force,  in 
notore  is  olreaily  vicldiii};  iU  nock  to  tbn  ynkt*  i>re|ni*e(I  (nr 
it  l^  the  mot^mcal  cn;^ii««i'.  Elottrkity  hitd  loii^  bocn 
known  iis  a  terror,  and  had  been  playu]  with  a*  u  toy,  but 
our  tiwn  Fr.tnkliii,  in  this  veiy  city  wheifs  we  are  tiow 
ajiAomhletl,  «-iw  tho  hi'^t  to  *how  thAt  thi;  terror  and  the  toy 
wen;  ont.  Other  ruidj  bands  took  up  tht  woik  oi  siih 
duine  it,  oiid  now  it  HngH  mir  call  he)K  MshtH  nur  gas, 
walcnea  sleeple^sly  in  our  clwelljnf^  for  hur^IarH,  ro^hitaa 
the  boat  in  our  rooms  to  u  fnwtion  of  a  dogrcv,  uudkim  our 
[iUt«9d  ware  and  electroti'pes,  duplicates  our  roeiUls,  and 
•tartx  our  exhihit)on«  at  lUbo  nod  of  a  jireaideiit  or  ii  kinj:  a 
Uiou«iUKl  miloe  aw»y.  It  floods  oiirrtructit  uitd  public  hulU 
WTth  light,  and  furnishes  a  tiny  Si'c-fty  lamp  to  explore  tho 
inttor  reeCKMs  of  our  Iciilitia.  It  ilrives  nur  ^ewiri^  mackinea 
xnd  ottr  Mrcet  ■au's,  uihI  i§  <;r«ti  trying  its  hand  at  boats  and 
railways.  It  conccnlmlvs  iitti)  :i  jMiint  the  heat  equiraltut 
to  500  hone-power  of  work,  ami  va[>nnrise»  inrtuU  wc  bavt- 
scarcely  been  hUc  uthcnviiscu  to  melt,  It  weld«  U>gvtlici' 
ruda  aiid  shafts,  or  it  were,  witli  a  touch,  ami  Hindis  the 
iiUMt  refractory  onw. 

But  I  n«ed  not  eitumorato  tho  wondot^  which  mocbanioat 
gunius  and  skill  have  WFOu;{ht  in  tlits  our  day,  in  tho  line 
of  the  first  ii;ntnd  commission  to  "mibdue  the  earth."  Yon 
ee«  them  all  about  ywt- 

Tbe  question  only  runuuns :  What  ^ill  t«  the  outcoroo  ! 
Ti>  what  Bhall  we  look  forwnnl  as  the  tick!  for  future 
aehiBvement  1  Can  we  go  on  at  the  wme  rate  of  iidvaiiee- 
iBBDt,  or  iDurt  wo  stop  for  want  of  othor  worlds  to 
coaqaert  Towards  the  end  of  the  List  century —after 
Pticitly  hud  diicovcred  oxygen — Gnlviri  hud  found 
the  anpiKMed  secret  of  life,  the  Lcj-den  jar  had  shocked 
crownea  beodi  as  well  as  phitooophers.  Watta  hud 
lirou^t  >t«nin  into  practical  lue,  Arkwright  had  invtuited 
lbs  anuuiiiut:  frumu  and  Cartwright  tho  power  loom,  Mimloek 
had  begun  lijthting  buildings  by  ga».  Cort  liad  inveni«<l  the 
raddling  furnaf^  :uid  the  rolling  mill,  iind  Teiiiiunt  had  piY> 
itaced  chloride  of  lime  and  uj>|tliGii  it  tobloac!iing]iiirf>oses — a 
(irominent  scientist  .wid  that  there  conlil  be  no  prolinViitiiy 
that  tho  next  age  would  odvaiK-c  ac  itLpidly  a*i  ihal  biul 
done.  But  discovery  has  followed  discovery  in  u  geo- 
metrically iirogrcssing  ruio,  until,  at  the  pitMseiit  time,  we 
stand  aglioRt,  aiid  wiy,  "  ^Vhat  am  eome  next  1"  It  is, 
faowever,  probable  that  the  future  will  bring  many  a  dis- 
oovery  ana  application  of  knoiriedge,  aa  far  Iieyond  uny- 
tfaiii);  we  can  now  imagine,  fts  eewing  nixcliiiioK  and  mow- 
ing machines,  rttlroad  and  stcamehips,  celluloid  and  dyua- 
iDit«,  rock  drills  and  rotai^'  prinuiig  preitneiv  viiU-Jiiiisixl 
jodiarnibber  and  Ilessetner  8t«e1,  boring  for  oil  ami  burning 
water-gas,  photography  and  the  phonogmph,  electric  light 
And  electric  smelting,  the  lelegrapti  and  the  telephuiit\  ihe 
Mieetroaco^ie',  and  bundnMlx  of  other  <liKf.'overiL>s  and  inven- 
tions of  tM  nineteenth  eonturj-  were  Ijeyond  the  thoughts  of 
ear  gmndfathern  one  kundrod  yeaiii  a^o. 

But  though  we  cuiiiiol  foretell  what  wonderful  things 
my  be  in  store  for  us  in  the  future,  wo  miiy  »l  leojtt  specu- 
bto  a  littlv,  IwAeil  U|ioii  the  kiioM  lixl-^e  wc  now  have.  I 
tare  i|ioken  of  the  prulable  exhaustion  uf  our  coal  Kettis 
and  the  necessity  of  finding  some  substitute.  Thore  i*  a. 
kource  of  hout  fully  uijiable  of  KUpplyii)^  ull  we  iit^ud,  if  it 
an  be  utttiscd  :  that  is  the  sun.  It  lias  come  to  Iw  generally 
ulmitted  that  coal  is  in  n  seme  nothing  but  rond^nKinl  itiiri- 
hgbt  itorei)  up  in  t^ge*  punt  for  our  present  itsc.  Now,  if 
we  can  only  devise  UMans  for  imi>riBoniiig  the  heat  of  tho 
tan,  *n  as  to  use  it  as  we  nuiy  neei)  it,  then  we  can  alandon 
our  cool  miii«e>  aikI  foi^ol  that  they  ever  exixtetl.  Tho 
iSOinunt  of  this  beat  in  one  minute,  as  determiiitnl  liy  the 
[I'aited  Sliitos  ex)i«lition  to  Mnunt  Whitney,  i*  »ufti«'ioiit  to 
i  one  gram  i>f  water  three  de^jrccs  centigi^c  for  c-ich 
centimetre  of  the  exjHtM^i  ■iiirfaro  of  the  eanh.  But 
tim  mnveys  tittle  idea  to  the  mind  not  itiiiiaiced  to  think 
in  nuh  iQefuiurcs,  It  may  be  better  iindorstiHHl  if  we  say 
thUi  it  ia  e(|ui\-alont  to  tl)L' hmt  geneiitifid  liy  the  romtnw- 

'  [*iatIanoro|)ciilBKSiddma>l.  lUiMiiniiuK  u(  t)in  Anir-riran  Iiistililt«i 
<rflMwtical  EagioMn,  PLai»4cl|>lii«,  Kuv.  28,  1B87. 


tion  of,  in  ixiiind  nimd>erK,  one  thwisaiid  milltonxol  tons  ot 
coal  for  every  miimte  iti  the  yoar;  or  one  million  Ihroe 
hundred  thousand  limes  as  mueh  as  is  now  mined. 

.Already  an  hoiKiiirorl  member  nf  our  Society,  Cajitain 
Kriwwon,  has  Bhown  us  hrtw  a  portion  of  it  can  Iw  consor%'ed. 
Hut  the  i|uei4tion  nmv  ^h'  asked,  What  w<juld  Iw  the  result 
ujion  the  f-onditioii  HRoukl  thiit  heat,  which  now  gooa  to 
wurm  the  earth  nnd  promoto  vegetation,  Ivc  used  for  other 
inirposce  1  To  Ibis  it  may  he  answcrol,  that,  as  the  earth 
doea  not  grow  warmer  year  by  year,  all  the  heut  it 
rac«iv«e  must  either  bo  e)uingo<l  to  other  forma  of  enursy 
or  bo  nidiuted  into  apace.  It  is  likely,  therefore,  that  the 
heat  nulint«d  from  the  enrth  is  nearly  as  spud  us  that 
received,  »rid  possibly  >iomo  way  may  be  discovered  to 
catch  it  on  its  outward  joiunoy,"  if  it  bo  found  that  the 
amount  iiecesxai-y  for  the  jtiiqiosc  would  rob  miture  of  her 
share.  Etiit,  a«  the  burning  of  400,000,000  tons  of  coal, 
and  probably  us  much  more  wofid,  U|»oii  the  earth,  per 
annum,  doe-t  not  ^cm  lo  jieiveplibty  alter  the  ibuivcteT  uf 
our  8Cusoii»,  it  i«  pnjiuble  tliiit  a  Himilnr  amniiiit  t;iken 
from  the  heat  received  from  the  «»i  would  not  pnxtnee  a 
iRitireable  effect  upon  the  pmcewwd  of  nature. 

lint  we  muKt  leiiiii  to  contwne  our  heat  l»tter,  and 
inotead  of  tho  jceseiit  woAtoful  mode  of  making  )iower  by 
incuiis  of  liteiim,  by  which  only  one-toaLh  of  tlie  heal 
genonited  is  titiliKi-d,  «ome  lietter  me:tn^  miut  he  discovered 
of  turning  heal  into  work.  Tho  gencwtion  of  eUxrtridty 
dii'e<:lly  by  the  combustion  of  coal  has  often  boon  sii^;t»tea 
as  u  po«sif)le  thing,  ami  one  of  oiir  memben^,  Mr.  Fldison,  is 
even  now  working  with  sumo  sueceea  ii)Kin  the  |>roblem. 
Hhuukl  future  genius  »ucc«ed  in  utilising  the  heat  aa  fully 
in  a  ihenrnveloctric  generator  ta  is  now  <Inite  in  our  stcum 
lioilem,  the  coming  age  will  get  it:?  |»ower  ut  one-fifth  tho 
co«t  of  the  most  economical  engines  of  this  day,  and  then, 
if  the  nuliant  heal  of  the  snn  con  he  caused  to  take  tho 
form  of  electrind  force,  fueturio*,  railrondie  and  steamshim 
will  bo  driven  and  lighted  with  no  cxpouso  beyond  the 
interest  and  wtwr  and  t4Mr  of  the  machinery. 

It  is  not,  however,  necessarj'  fur  us  to  wait  for  the  dis- 
eovei-y  of  this  etiicieiit  thermo-electric  generator  before  wo 
can  conserve  uiir  fuel,  ^^'e  now  have  means  by  which  tho 
w.ater  |>ower,  which  is  going  to  waste,  can  )>e  ti'ansmitted 
to  localities  where  more  |>ower  is  demanded,  Elortrie 
ilynamos  tuivc  attained  to  an  hi(;li  iu  90  per  cent,  officioncy, 
and  if  they  can  lie  made  jwi^ectly  lecersilile,  which,  at 
Iciut,  iecina  probable,  we  ahoukl  Iw  able  to  trajismit  [jower 
with  rompumtifely  small  loes.  The  water  jiowcr  of  the 
workl  ia  estimated  at  200,000,000  horse-iiower.  and  when 
we  Ahall  have  conMrvul  this  we  shall  nave  enough  to 
tnijiply  tho  world's  work  for  years  to  come;  then  there  te 
the  enormoiu  enei^'  of  tha  tides  and  of  the  winds,  which 
might  be  ad<ied  thereto,  when  we  have  |»orfoctcd  storage 
batteries,  so  that  the  vxtrenies  uf  ulTort  of  sitch  foreea  may 
be  graded  down  into  a  constant  mean. 

In  lookiru;  about  f<ir  fields  ui  coiupior,  the  i]itestiun 
springs  to  the  mind,  Shall  wc  ever  fly  I  That  hii»  l»ceii 
one  of  the  iLi'eamH  of  mankind  from  the  curliest  ugcs. 
Ho  hoi!  looked  u|>on  birdu  as  tboy  have  sailwl  through 
the  air,  apfuircntly  without  effort,  an4.l  biu  wondere<t  why 
he  could  not  attain  tho  same  mode  of  motion.  Wliy 
not  T  It  is  Kimpty  the  (pieatioii  of  sufficient  ]»ower  within 
a  given  weight.  I1ic  weight  of  our  steam  engines  |iur 
hor»o-|>ower  lum  l*cen  ilecreoaed  37  |ier  cent,  in  tho  la.Ht 
five  yoaii*,  and  we  are  not  at  the  end.  We  ai-e  ul«() 
retluciii^  very  rapidly  tho  weight  of  our  dynamos  and 
electric  cngtiies  in  pi-o^xinion  to  their  i»nwer,  so  that  it  in 
now  but  one  <]nanor  of  whiit  it  wiu*  live  year*  ago. 
When  man  huH  leaiiied  U)  gonerolo  |)owcr  with,  siiy,  one- 
tenth  the  weight  of  ap|Himtu.t  that  ih  now  reipiirett.  then, 
bv  making  the  framework  of  hio  tU'ing  machine  of 
aliimiijiiim  tnhe»,  there  is  no  good  reason  to  donl>t  that  be 
will  liccoine  iiia»ter  of  the  air,  as  he  ia  now  master  of  the 
water,  and  irill  Iw  able  to  fly  from  place  to  place  with  all 
tho  curtuinty  ami  safely  of  »'  bird. 

But  I  will  not  detain  yon  by  any  further  spenikitions 
OR  to  the  future  triumphs  of  our  profc«>ion.  That  they 
will  be  gr»Mit  tkK**!  not  admit  of  a  douk  in  view  of  the  (mjI. 
That,  they  will  be  mure  wiinderfiil  ainl  imiHitlaat  than  we 
can  now  i;>miprehend  is  probable  fmm  t)ii>  analogy  of 
history.    That  they  will  ele^-ate  and  ennoble  man,  lilt  him 
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nut  nf  iiuiiiy  uf  hi.s  ]>r<>-scnt  liinitatimin,  and  malco  him  iho 
nmstoi-  whom  he  now  in  th«  vioUiii  U  cot-Uiii,  Ihh-huro  llmt 
luiHalwiiyi!  Ikjc'ii  tli«  fffcvt  hcrctoforxi,  jhhI  Iwt'jiiiso  it  U  iho 
tml  for  wliii^h  ihe  pjij^iiircr  m  comiiiiH&uiiied.  This  nodtity 
in  til  Iw  II  fiu-uir  iit»iiu-h  itwiilt.  ]i»  every  inuotinj;  tfi  iiiiii};le 
<>)C{>oi'iu[K-es,  tv  (liHciisft  cantos,  to  <:oiup«trti  utUiiilitentH,  nrid 
to  uncoiimge  rcwoarch  m  ;i  »t4^]i  r.ovranl  ihn  final  achiove 
mont,  when  evorj'  foren  of  iiiLiitn'  luiil  i*very  cn^uieii  ihiiiji 
«hfill  ho  Biilijoet  to  the  w)htr»l  ■>(  m»n. — Hi^irvM  Ifi'i-ht. 


I 


I 


THE  ELECTRIC  LIGHTING  OF  THEATRES. 

BV  nil.  «.  nuis. 
(Ciiidiit'ini  jnnH  iiat}t  \1.) 

Sjinstii  nf  tile  cJUiarjr  niuscle,  jirMludiig  Ccuipimr}'  iiiyciiiM, 
CAii  iinlj  Im:  Llio  (.i>iiiio|ii€nco  nf  xh«  inl'tiiisity  of  the  h};ht.  llie 
f)i]]ii1  citiitiiuTlM  in  nnliT  to  iliitiiniiih  the  iiiinittit)'  of  h^jhl  i-t^icli- 
iiil{  tin-  oyit,  ™inl  till-  c-iimiwtiiiii  In;I  wcei)  the  iris  lunl  the  cilliAry 
iiiuitcltt  in  Ml  d<i»r.  ii!tliiiiii;h  iiii[.  idciiticnl  iii  ilirtiTi'iit  iiidivi- 
tluxk,  tiMt  wi-  limy  xny  Ihnt  Lliu  (fin traction  of  Uiu  im  Iimi 
lirnuulit  iilioiit  lliv  ri>ti'i'»ctiiiii  of  tliu  ctllinry  tiiiiMiI<^. 

Tlic  cn>M  of  teiiiiKirAvy  iinijtnu-tirilm,  whidi  Imvn  hwii  intli- 
CAt*d  by  M.  J«va1  in  pn-feuioiinl  fl(>ctrii<Un«.  n»«y,  [ii-rlwiw,  ln' 
iiccuioiMKl  hy  the  [iroUuctii'n  of  the  gitaea  refeiTnil  lo  ny  M. 
Fienzat.  I  Hdi'iince  thiji  an  n  nuestion  without  liAi'ing  iIil>  pre- 
toniUni  ti:>  iilTiT  II  tiilutinn,  114  I  Imve  before  mo  no  cnse  ill  my 
jiriviitti  i<t[xtriciic('. 

The  atmt  iiMlimlL-il  by  Kotlicr,  Rockulillv,  Ac,  niw  nf  grmt«r 
inii>i>rt'niott.  It  ut  lutru  n  iiiuwi.uiii  nf  li<«i<inH  iifTkH'tin^;  the  m^ht, 
UM  firimii  farie  one  ia  ineliaeil  lr>  o'litHidcr  thtwc  fiiot*  lu  licitig 
Kiuilo^oiis  III  Ihose  olweireii  (iftep  i1in>cl  inwiliilii'ii  of  Ihe  i<yt\%. 

Aitor  nliBt.-n'iiii'  eclipties  nf  the  huti.  nfter  ikdt.r»niimtoiil  iitujioc- 
titM  of  this  IxMly.  :iiifl  .ifter  Tuuticnl  oliK>n'iitioiui  wii.li  a  iii'KtJttil, 
inuty  jters'ittii  hnvf  cK|H'rk>ncutl  im|>k>iM»nt  tiyin|itiini!i  ptvuhii^il 
liy  Die  intoiiHily  of  the  hoUt  light.  M.viy  cumh  have  boon 
j>ulili*hr«l,  unil  I  h*v«  niywlf  nitciititjHled  Bevonil  lii.iri-, 
ennwouilly  «t  lli«  rii--Mi"l  of  tho  Bclijiwp  in  1882,  oi-  in  llit-  f*»e  of 
uiuilivnl  oiiitikinn  nlio  hnil  pmmhI  n  K-ngthvut-it  jwriiHl  in  11it.> 
o>jiviti>ml  rvyi'ini  tUi'ii  Ixi^liiied.  Wln-n  tln;iM=  ai%ea,  e»  «!riilly 
ilue  t.n  the  int\-iiii»ty  i.f  tin-  hjilil,  »ru  stuilii-J,  it  i«  •iW-n-od  th«t 
tin-  disease  u  not  .tlteiiiieii  wirh  miy  intcnHe  imiii  iii  the  uyen, 
Mv\  thut  ventral  nvit-M'*vf  ntvnlvr  ur  lew  vjilcnt  nm  jii-aaeiil, 
niid  ni'iy  iK'niitt  in  ilnrknv*».  PeriH>n»  wlci  bkvo  ucciictoii  to 
cxitiuiiie  tlic  uuiIkiilr  in  niv  li}(ht8  exi>t:tieii<.-t'  otlier  ajtiii.toiuH, 
nimioly,  riolctit  |<utu  in  lliv  eyi't  niid  |>lii't<.>iih'.'l'iii.     Thiu  in 

1880In"te<l  iIk-  r.atovmg  fiw-t;  On   \hv  Wlh   July  M.  t) 

hfifl  iii>(nUe<l  itt  the  Nunlw  Holi!  it  nyiitviii  i-f  li^htmv  which  lie 
luiil  j'lttetilod  tuiilur  the  linmu  of  the  uiieKliufjrnnluihlo  cleccric 
nuiille.     In    oi-dui-  to  "W-ne  tlie  !W-|iarali<iii    of    iho  ivtrhoHA 

iHiii    rill)    utti'iti    oj    the    II  |i]  in  ratlin,    M,    D- ,    irhimc!    i-yes 

were  jiroviilcii  with  iliirk  blue  tjliuwes,  fn^iiHenlly  loiik^Kl 
ehhwly  inu>  the  electric  liyht.  iJurin^  the  iiiuhc  lie  vriui 
AeixeiJ  ivii'h  violent  jirmin  in  the  eye».  lie  neeineil  tn  |ietvrive 
the  bunuTig  e-Arhoii.i,  miil  not  niily  ikiih  his  eyes  hut  irithin 
ihi^u"  (irhit-  Thi!  wi^ike-it.  lit-hl  liml  hecome  iulolerahlc. 
owing  to  itti  iiicreiiMni;  the  ivtiii.  tl  tviui  in  h  niiuiiletcly 
il«rkiine>l  ri'oiii,  inul  without  lieiii^  nlik'  lo  ui;iki- miy  eKiiniinJi- 
(ion,  or  even  to  )H-it.vive  itnythinL;  wlitiu.-vet.  tlint  1  mw  cnlkxl 
ii|>on  to  meet  the  (uitieiK.  lui'l  to  liuii'  tlie  aeeouiil  of  liia  iiittVi- 
iii)(i  mill  his  exueirieiict-s.  I  [irL'scrilietl  ojuiiireut-n  mtumteil 
M'ith  wilier  '.>f  tnv  ehcity  Iniirel,  |>t-niiJiiieiiIly  ii)ii>lie(t:  uii) 
nfter  t*i>  il«y»  -ill    tlic   KyntiXoin*  nail   ili«iii|>o:treii.  the  cure 

beiiii;  comjih'Te.     Iti  ihr  rmiifoyuieiit  of  bliii'  {^l.tiMeK  M.  D 

iJiKtle  n  eoiii[ilete  iniiitnke.  tthie  iiLluii.'h  iiiiiiiiii>li  the  intensity 
iif  litjllit,  ^)iit  -iIIoM  of  Ihtf  jHuiuiuu  of  the  liliic  mill  viok-l  niya. 
Thu  iH'mfie*!  of  the  k-siuiu  [irmkioeil  liy  lite  iliiei-t  my*  of  the 
Hiin  lire  Hjlugjetlier  ditt'ei-eiit.  In  tuch  i-.i»i4,  a*  i*  uliouri)  by  (liii 
esnoniiientaof  Cxenii.  the  Liyen  of  the  i-ethm  iiiiiy  lie  (U-*th'y4Hl 
iiiitl  be  rejilacin]  l»y  ]>j;|^i[u<nti»l  connective  ti«sue :  iienoe  lliu  jwr- 
«i«tiilit  nnii  ■onu>l.iiiK"i'ib«liiiJiti<  uxil'imrs  wliieh  ;»re  obnerveil. 

If  (he  eleftrie  l^yn  give  rimi  to  |ilu'nonivnH  ilitrerili[;  from  those 

Iiroduce'l  by  nolar  \i^\A,  the  eimse  t«  to  tie  ^tti-ibiite'il  not  In  Iheii* 
lUiiinoiiniutenxiLy,  but  to  thei^heiiitciil  mysaiult  itlie  tl iii>reaceii<.-e 
reiultiiitf  friiiii  llieir  tieljoii.  "The  nrtillciiil  li^liti  nl  mir  ilis- 
|ii«m],  which  niv  much  u-cAker  thim  the  li^'ht  <l>(  the  «un,  imv 
AljjiAvn  Mill  BoiiUrd.  iire  nul  hijuridiH  by  rtasoii  ..f  tliwr 
ilituiirity.  V'dt  iiwinu  V,  their  [inHieuUr  chiiniaer  "  ('■  The  E]*o- 
ti-ic  Light."  (iige  160). 

ItegiMult  »n'l  Ki'iniiiult  hnva  imlicntiKL  Htioitiscenoo  of  the 
C'>rit«i*  I'ro.hieeil  by  chetnicitl  My«.  De  fhAntnuuet  xMiiiiied 
th>t  the  {ihyjiiiihigictl  (utu'tii>n  uf  Ihe  eryNtAltiite  leu*  i»  t(> 
iiitunjei't  lilt  ultiu-violcl  rAiliation.  Tlti*  eoiiel union  in  ti»> 
UuuvnLl,  for  D»n>)ei-*.  K«>b.  Ilhleke,  mid  lU'liithnIlK  hnvn  nifule 
ktiowu  ux|>eriuieiili  vhich  establish  Ihe  fnct  thnt  the  vi'jli;!  mid 
uUra'viok't  myH  nmy  t\'»cli  the  retina,  aim!  ihiil  Ihit  ot^an  <kK9 
not  escnp«  llun/iij*:tinei>. 

Fluoresce m'c  of  the  retiiu>,  of  the  c*ime«.  such  is  lliu  oiiae  «if 
tilteayniptviua  ubecn'Qtl  after  the  tlirect.iction  of  tlie  (iirv)  dec 


tlie  tijjht.  It  is  itu]K<atiiti]e  to  tAku  Ion  gi-onb  |ir«CHUCiona  aHiiinBt 
tliia  injiiiioiM  fdlkxt. 

The  iMiue  liein^  known,  we  Inivo  tho  remedy  to  hand.  It  w 
hy  numnindini;  the  foci  vrtl.h  jirtitcctive  sitiHtnncufl,by  jirereiitiiw 
Ihuiiefivctn  hy  iiimiin  of  Kcrvons,  thiit  we  "hfti!  olitrtiii  Ihe  ilwiied 
uiiil.  The  lit;1it  nnint  be  inoiliiieil  by  mcJinn  of  ii:hu(niw.  or  elm 
till'  ;kj>|uiiitlua  ninat  he  («•  iirmnEeil  n»  Ui  jciro  unly  rrllrctud 
light. 

" Ligliiini;, "  teiysM.  Tibial.,  •'iapriipcrly  c«rriocl«utinily  when 
thii  eye  in  Rnieliled  from  the  inimeiliiirc  effect  of  the  hiniinoun 
auurw.  The  eye  whm  exiiloriiii;  ihc  illinuiiiitteil  in\\ec  nhould 
never  lie  ilirtTirtly  e\|>iined  to  ihi'  hi  mini  inn  fociis.  When  MimU 
BdiireeQ  of  h^hi  only  nti'  :il  our  ili*|ii«nt  we  ati-  obtiuiil  (u  l>rii)(( 
llieiti  into  doM'  laMXiinliy  |o  the  himet?  to  be  iniiiiiiiiiilMl.  In 
this  cMe  it  iMditfieuli  lo  iireveiii  the  diivcl  ?ujs  fmiD  iwu.-iiii)(; 
the  rye.  but  wilh  eleelrie  liifh'ini;.  iirofierly  unilerKitiHiil,  it  Ucas)~ 
to  do  ari.  It  tiillii:cN  to  h.tvethekiiiiiitiiiu  foci  Hiillieiently  iitlcttiM;, 
mill  to  ['lice  thuiii  At  u  HiiHideDl  liei);ht." — '*  Uixlical  I'ni^-imti," 
1881. 

Ill  oiilur  to  tiliiehl  their  i<yi-«  from  Ihv  Imitiiiomi  f<iriiH,  thi< 
roiuleniat  the  Itiiliith  Muneuin  library  ndoineil  x.  mtstiin  whieh 
would  sejircely  be  ]iinclicnt  in  m  tlieiitre.  We  iiKui  ihe  follniriiiy 
in  llie  Ji'iiiiiiil  I'otivi'M'i  if*  I' Klrft ririti  fur  the  y«ir  1886.  in 
relnlion  to  the  Himve  library  :—".Sevei-jil  of  the  nvwlera  [irot4wt 
IhemnKlveii  uKHiniO.  Ilu>  rayit  fi-i>i]i  the  l.-ini)>«  by  im-nns  nf  min- 
illlllieli." 

W  the  Lhiittre  Auitnlile  gliuu  glubm  wmild  be  tiioirv^cnnvniionl 
iluiu  Hiuifthndea. 

All  theftc  globea  nude  nf  inoi«  or  less  ojiaiiiie  ^nam,  enamelled 
nrgroimdglMa.  Ac,  augment  Che  nirfaceof  the  luminnuB  sourev, 
rviider  the  slindea  lew  liiu^  by  the  extension  they  ^nve  tn  tlu.> 
^•viiuiiibrn  :  but  they  abs'irii  nior«  or  lem  light  nccunbtig  to  their 
nrnin^'nient  nnil  Clunr  lliiekntmH.  When  iiiiy  mibittiinou  is 
ntnilerol  tmtmlueoiit  iiiHiimd  of  tiiiiwjvuvnt,  li|(hi  in  iilwaya mcrf- 
flewl.  Tho  use  of  theiie  ^lobea  maybe  eoniiiiitoi).  btil  in  tho 
illtnniniition  (>f  theiilrt-i  Ihe  l<<wer|>ortioii  only  should  be  rendered 
pirtly  ofMiiue,  leaving  thewh>ileintenBityi)fl<heliuhtto)iemdiateid 
ii[iii'.irilH  to  the  c«iliii(r.  In  lliin  iminner  the  foci  would  be  mb- 
imcU't  from  direct  riHii-m,  «tid  the  ojieetAkim  w^uld  receive 
only  the  light  rcHwtwl  from  Hie  iipjier  jH.rtioti  of  the  encloncd 
sjiiieo. 

Aalheoeilin)^  of  thtuitn-a  aro  not  )>Unia  lurfiicM  it  nmy  be 
well  1*1  oxiuiiiiii-  nbat  »hou!d  be-  the  pi«iiinn  of  the  eletftroUer 
ci'tutitutitijj  the  main  voiirce  <-f  tllumitintiou.  Tlie  ceiliiifj  iiMy 
lie  reliiled  i.j  the  circle  or  I'j  the  eUijiae.  I  apeak  hef«  u*  tlie 
](iHieratr)x  of  ita  &utfAc«,  tntd  not  of  the  form  of  it»  limiting 
curve. 

If  tile  gencintrix  be  a  ciivumfttniUM,  tho  «eiUntc  becomes  ■ 
cencim-  iiiirDfr,  nnd  by  )i|iiciii){  tlio  oloctreUer  luidiiny  oa  the 
nuJiiui  of  eun'aluix-  all  the  luninu-iu  niy»  will  he  reHi.-< te>.i  jht- 

Iielimliy  into  the  endunuiv,  uiid  will  ii<>l  ilu'vH.-tly  rvacli  the  eyea. 
f  the  KeiivritrL\  bu  aneUi)Me,  the  fuui  of  the  ellijve  uiiisl  be 
loniUid  where  ilieve  are  im  aiiecliitoi*— in  Innit  of  the  n|it>vr 
nKiitii,  for  inatiinvu.  If.  frum  ettch  fiF^-us  of  the  ellii/oe  n  line  t>e 
Uniwii  to  the  limit  of  Ihe  ceiluis,  we  thjill  liavc  aittirfiKu  limited 
(kliove  by  the  veiling,  mid  Wluw  by  the  intvi'Mxtien  of  the 
lined  cli7iv  □  fniiii  the  foci.  It  in  in  thin  nurfate  Hint  the  elec- 
trolier xlioiitil  be  ['Wed,  In  thirl  e.!t«r  the  iiMxiiinnu  of  the  my» 
I'etleeted  by  the  ivihii);  will  be  At  the  hnTi  of  the  ellijiM!— tlint  ts, 
at  ,»  I'linv  when-  iliey  will  not  nieel  the  rtes  of  any  sjH'cltitor. 

hi  lien  of  o)iiKjUe  ^hibeseidouriHl  gUsfea  Dii);lit  be  emi>ii>yed. 
The  utility  of  ihesc  |£liiMt«  b  in  imxlifying  the  siieL-trnl  coiiiihx 
8ili<in  of  the  elect rie  Tii{ht.  Velluw  glniwes  might  here  Ifc  useful, 
iii>l  «iit)i  n  ticw  L>f  itroduniig  a  yellow  light  AUeh  aj>  wi^uld  occur 
ill  the  eiue  ef  n  sourcv  of  while  ligtit.  sueh  lu  ihv  niu  or  tna|{- 
iieniutu. 

Vellim  uljianea  nuty  hv.  olitaiiK-d  in  ditTereiil  wny*.  Chromium, 
caiUm,  .UI  I  ill  1 1  my.  uranium,  ntul  t'/inniui  sallA  of  ttLlier  \tv  Mib. 
alaiice*,  wbieh.  when  ntldw!  to  i-i-Uiiuiiyglnssea.  [irmluce  a  yellow 
ci'hmlioii.  They  mo  uot  nil  of  the  snnio  nilue  in  ivlsti<ni  I«i  tlie 
eliemicjil  rays.  Those  nianufactured  with  URiniimi  obviate 
tlu'ireteeiiuo.  but  they  are  dichroic,  and  would  thu«  bnve  n  bail 
effect  in  Ihivititw.  (.'hroniuin  gU»»  ia  to  he  ['refemoil.  for  it 
I'euiovea  ihe  nioitt  refniiuible  ['tirtioiu  of  the  i|ii*c1runi  :  in  i-tliL'T 
wonla  it  deiitroya  the  blue  unil  violet  my«  of  the  ajHietrnm,  Aitd 
eoniii«|iietitly  the  eheniieiil  ny*. 

Aeeiiixliiiff  III  Dr.  .Sl<yiie.  Jimrtutl  Vniwnet  tit  VEUrtru'iU, 
.luly,  1884,  the  ek-eiric  light  is  dGtriiiienCal  to  the  eyea ;  tluit 
which  is  ]in>diioed  by  the  voltaic nrc  in  c\>iiBi<i]Uviieo  of  theexe«M 
of  cheuiiiiil  rays,  uiul  that  frniii  incnitdescetit  lamiis  by  reason  ,,4 
a  iu'epoiKlePinee  (»{  cftlnrilie  lajft.  In  mtler  to  iieiilRiliRe  iliese 
etteets,  our  /■••n-j'r'i'f  h:u  hail  iii.iiiufiietunvl  xlteetneln*  binned  of 
Mud  nnd  red  giiwM'H.  The  blue  ^Inaiioi  an- pLnceil  in  front  and 
the  lod  ^1hm)i.u  nt  the  niile*.  The  blue  ^l'>»*  ■-''  umnI  when  tJte 
li^ht  ia  (iiih-Uk^I  by  iucMideacenee,  atid  when  this  U  due  t.,  tho 
Tolti«i<-  HIV  the  ifd  i{liULi  is  foMeil  ever  the  bttIO  $latiB.  Tlieve 
s|iecttiele9  are  bui  htllo  kn>'Wik  in  Frmce. 

TlIK  LlOIIT  s\  Ikcaxpbscbxcb. 

II  hat  been  snid  th»t  the  voIt«ic  tkrc  giveft  ifii<A*^MiU,  ntul 
the  iiicaudenceuce  Iniiii'H  rv^oil  illitiiunntion.  In  {ii>iitl  •.'f  fiK'ttbe 
fiirnier  14  niUjited  for  large  a]>>a<»fl,  lUid  the  Utter  for  a|«K,-va  of 


nMtnet«il  dtinfiiuoiia.  There  mv,  huwovoi*,  (it)ior  rtilToraiiet:*. 
The  iiiauiduMciice  li^bt  ia  munt  iUuxl;,  iuuk  cuiiLiitti«T»,  will 
lorn  flickvliiw.  Il  is  lt<a*  int«iiti'.  nml  iii«r<.">vci',  fr<nii  it« 
■ixyitml  cinijxtitii.ii,  it  N|>)>M>xiiuiit4M>  d'molj  I"  IIk-  illituii- 
ii.itiaiii  ..III"  i-yi'»  iii-w  mx-»nitiiiin»l   i.i,     Tliii»,  II  10-<;»ii<U(<  ino'ii- 

-!-—  t  ttt    Ulll)l   Mir]l>IA>4'>  <l   (Ulttl    I>(lli|M>lllj'    l>y    I.*'.  CJlll'lUw  .il   tllL- 

ThiiK  we  tiHT  thf«i?  Uin|«>  ill  lun  wit)i<-)iil  i>j>fU|iii:Tu1<)lictt  in 

'  ■'  ■-  -ing  li'.iiMW  nti'l  lit  llicAlros.     It  i»,  jij  (nvt,  in  thin  aii'ccti"ii 

tliAi     t,lii?ir    iivvfiil    »)>|>lio*tJon    Viifit.    iiiirl    tlicy   HdvikiitiiL'V'-iinI)- 

tf<|>Ui.ic  li-tn  vUi-iitivc  iiietliixla  <rf  ilkiiiniiiili'>ti  witiioiit  }invui)(  Aiiy 

iiiiviitiil  vtiv^t.  »•  fur  *»  liwH  Wwi  iiVisBrvwl. 

in    iii-nt    thi^tit,-s  LO  aiU'lli'  iiiL:iiiilu!H;i.-itof  hiiujis  hnw  tuutit 

nonitlj  Itch  viui'li-yol.    At  tlic  it[KiM  itiero  ute  1&5  Kili»r<ii  10 

ImIIv  Ui(||«  rq|iiivHlclit  !•>  200  i'jirui'Is.      l  iiili'r  tlt^dv  O'Dtiili'-lu 

hr    ]irv<nntit>iin   lu   In-   tkkcii   nvc   iiiiTt'lj-  tlinic  vrliidl  KoilJil  W 

Ivtstble  iti  itity  )(i-iicml  ciiav  of  li^hUli]|;. 

To  Buni  tt|s  tliu  litflii  Irtiiu  Llic  voll.iic  nix:,  oiiihiiniii);;  n  Int^o 
^'|>'>rti<'ii  ■>(  tlit'uiimi  itiyei,  ia  (lt'lhiiii.-iilAl  to  tlic  vyc.  Il  iiu|i' 
[Hiworfnl  arul  unirr^L'tii:  iiikLIi.kI  of  jllitiiiuinliiiii.  It  in 
_^  fi>i  (riiMic  BiMom,  f>>t'  i-iit'li >n<iri-A  •■!  I'lxt  (.-atc'tii,  tiiiil 
'tUBi^iAlct^  tlint  |trci.iiiit)i>ii»  xlii'iilil  I>l-  l.ikt-ii  in  I'lninio  it* 
tlrtriniciilAl  iH:tii>n.  Thv  light  nliliiini-il  liy  intniitlMc«iir«  is 
ii>rt^  aluulj  aitil  Inst  iiitrtiiic  :  it  n-«»iiiMi-»  hi  it»»|¥-ctnil  pom- 
imtioit  ilti'  iii'iliii«r}r  nfiiridiil  li);lil<«.  iind  iIa  ixMxilili-  ilmw' 
rk«  nn-  liiflvly  Bitcll  :ut  h-iiIiIiI  lie  illlii  In  nil  (t^ci-cm  nf  iiiiy  iirl.i- 
cUl  iltuiiiiiialinti.  Il  is  lllo  liijlil  Ih-hI  iiiL'i]iIih]  Uy  ilx  lutlurr 
1-1  di'trm' of  iiitcvtsiTj' foi  llie  illnniiiuitiou  <if  ii|Mi1inenu  aiiiI 
I'liii^  (ilnix-s.  niul  il  i*  vrilh  t^'Htil  rvitsun  t)ut  it  hiu  lioen  )irB> 
t;t'iit-r»ll>'  Itir  tbr  illiiiHiiiiiliiin  nf  tliuatroi. 


PORTABLE  VOLTMETERS  FOR  MEASURING  ALTER- 
NATING PORTABLE  DIFFERENCES. 

RV    rttf'ffinbuRP    M.    K.    AVBTU.N    AM>  JOHN    fF.KKT. 

((\nttintirJ  fmm  |i"fir  H.) 

E.— fxiroKMiTV  or  titii  Si-am  DiriNi<ix?«. 

^Il  ia  nvllim  iiii)«>ftnut  tu  iuiti<.-u  iW  fi>tii  (9)  )l  f<>ll"w\  tliitl 

Br  niditUet'  iH  '  i(.  llio  iiiKfe  tiiiifiii'iti  titHxiiuf  (lit-  iliriaidiin  i>f  llic 

frdia  U5)i  y<i  "   j-t-y-  ^ ;  ■"  tbivt  -  %  Iwiiis  Miinll 

1  1        #-  / 

■iiu«   UK-,  iIimI  —  r—r^'-  ^i    b   kiimll.   or    tlmt 
fl  (I  I-  <  /,  y     ' 

b  juimII.     But    lu  A   Ur^    itinxiiiium   viilue  nf    llie 

M  vvrf  iiuii^rtAiit,  mm)  m  thin,  m  u-e  hnve  aw<n,  rc- 
thikt  t  mill  »  ali'iiiM  hv  niMll,  niul  tliHl  '..  nml  •/  «h'>ii]<l  l>e 
k)il|{iN  the  -lilj'  nny  jn  wliiuli  Wv  Oil  siniultiiiiei'Ualy  wiliftfj  liottl 
•pla  .4   (<<>tiiliti<>iut   t«  t<>  iiinkv  )i  '/  Urgi' — tiint   tt,  l>y  iMinK   Uiii'k 
nini*,    uuiiiy  witvs  {nit  UMity  wrirva  »a  i^K'it»ibk->.  niitl  v>:ry  tliiii 
itnia  f>>r  "ur  uu^ifyiiii;  ojinntj.      Leiiig  cliii'k  wires,  iKiM'vvor, 
iliiiiinial>ini  tliu  iniwv  I'l  v<<]t«  (liiil  vnii  lit:  ii>oii*un-il. 
KiiMlly.  ituto  Du  •ilitk^rvv^l  tlint  thu  voiidititMi  ul  imoliui- 
iK-c  ill  otiUiiiiiitc 
11)  A  liti-^i-  iiuixiuiiim  ilcttL-cliiiii, 
(2)  t'liifi-niiity  i>(  the  ilivJBiiiiiB  uf  llioficalu, 
l3)  A  Ut^i'  ntiK*  <'r  vi>itH  iliiit  cjiii  111.'  uiitMurod, 
%kc  tJiL*  atrip  nf  wliicJi  tlic  uiagiiifyiug  8]>rins  is  iiiiitii-  tm 

V.—CvKttCTIVX    rOK  TkUI-CKATI'KE. 

In  what  finxodm  wo  Ihvp  )li8i-ogiir>U>i)  llio  eS'vct  ].rtHlii(.'('(I  )ij- 

IIm  varintiiti  of  itu<  ivnijxinitiirK  <>f  thf  iimtniiiicnl  lui  u  wIidIl', 

[Mrtly  l>y  vAruiti'itiA   of  atni'mi'liorii!   tuiiijiumturi',    iin<I 

rhy  tho  wimiiiiitj  up  of  tho  wh"li'  iit«lnitiH'nt.  1>y  n  jiro- 

luiMiiU-iiaiici.- -.f  till- t'oi«ntiiil  lUDuvi-iiiMr  iit  iu  tfriuiiuiU. 

''/•ill  iioic  iikVi«tii,MU'  lliu  uiAgnitiiilo  of  the  env.rmi  oaubc<1. 

Lrt  1  In  tlic  cin^ltioit'iit  nf  ux|Mtifli>.iii  of  tlie  atrvtcli(.>il  wiiu  ; 

dlwtho  eiHilticidd  tif  i'\]Mti*iii«i  iif  Itit'  fiviii'H'tirtc  mi]>- 

fiuHiiig  lilt.*  imd*  (if  tlic  vritv  ', 
i<,  be  itiv  dill  ^  V  Ciit-  W)  itt  tW  itiiippwture  <4  grtiAvm- 
tinm  i 

/I     ..        ..  *'C.  i>I>c-v«        

"     ..       ,.  *+/'C.      „ 

,  Vtkf  IdMiI  lUii  ■!  tlw  lvtD|WRiliirui>f  grwliiniiiMiW  ■mall, 
4  A  V=  '„*,  npt*'>siiBHteljf  : 

*lutv)cnii  tv  madviHMitire,  iiotight,  ur  tieiptiTe  by  c<>mp«D- 


HiUuB  of  th«  frniiwwurk  of  tJic  instruiimnt  for  ohmgn  uf 
teinptffttUT*.     Uenc0 

AUii,  if  j^  Ilti  tliL'  i[iL*i,-itii.-  nuiHUkiKt!  of  the  mitU.-ri.iI  cf  whicli  tin 
U'liv  in  iiuidi-ul.  Iliv  t«iiiiivriitiirL*  ttt  tTitf  fniiuewiii'k  "(  tiie  iiuitru> 
niuiitduritij,'  gi'ailiintii >ii  :  hikI  11  p  \>v  t.liu  «{it>«ilic  re^UlniiDv  whuii 
thti  fmiiii.-w-irk  of  thu  inatmnitMil  in  xl  h  Ivmiwrnurv  t  C.  zlvivo 
thiki  i>f  till!  itnnmrHtim)  nf  gnutiMti'iii,  imd  ulitm  the  wiru  !■«•  « 
ttMnjiui-iitiiri.'  tf'  C.  ii))iiv«  tlifkt  itf  iliu  liiiiii«iiniik, 

C'liiwriiiicnt-lj*,  foll<iKin>I  the  iihuhiiuii^  fjriiviitiulj'  ifiveti,  Li.4t- 
iiKctiiiij  llic  Mill'  111  Ilia*  of  hint  tiy  indiuliiiti  .iml  convccttim,  Hiid 
thi>  mlf  of  jinidiii'liiiii  uf  livnt  by  t)ie  {xtauijiw  nf  tli«  currviit. 

Sulictitutiiit:  ill  (17)  the  vntnv  fof  y^lvctn  ill  (b),  niiil  fm*  K  |1h> 
vnluu  JuHl  iihtnilivil,  h'k  buvu 

J.       ^  II  i(  ^-^  \ 


■^  +  2^y. 


tl  +  *e){l  + 


(--Ji)- 


I  + 


T. 


+'  +  2  -^^  * 


Z-f 


1  + 


T&'*"« 


(l«) 


AJ>p^>ximalvly. 

Now  forniuln  (6),  ohtjiin^d  iin  ilu'  »nHiiiiiiJlioii  tlmt  the  frame- 
W'>rk  of  tliv  viiltiiiwtcr  .-tlwiij-*  »iinniiit.<d  m  ihi-  Niuiiwrattin:  it 
wiw  nt  iliii-in^  tlic-  Knvduntiiui  of  the  inaTniiuMil.  iii.ty  lie  vriltwn 


hciwr    Hie    c?9uct    ••[    tllw  wll^'lv   ilWt|-Ulli(.-llt    t'oiug   llCitted    ll|l  t» 

r  C  in  to  ilimiiiinh  llic  ri^lit-liMud  ]>i(Iu  of  the  i'i|uniit?i)  Ly  tliv 
t .;....        "  '        ..*  ;. 1/   i ..I  .1...  1 .._       r  ..i_  . 


fnwliciii 


uf  iuelf.  in  cmiaeQiwncf-  nf  iht<  iuctvtwif  iif  Clio 


1+Fiii 

rosiatance  of  the  atrelched  wire ;  luid  Cm  inctVAMt  tha  ri^tit-hnnd 

V  t 
Bide  of  tli«  Wiaalioii  by  the  fmotitm  .^-r-ttf  icavlf,  In  vuiia«uutfi]n! 

nf  ihr  diirrrt-nai  "f  the  oo-nllidt-iilii  "f  cxi>\iuioii  i.f  th«  xlnit4;hitd 
«iiv  mid  r.hr  fiiiiiii'WDrk.  If  7,  thu  ditlVrpiiti'  li«twi-«n  ili«p>. 
<.-ltli-ivnt«  nf  i'X|>riiiMuii  of  thiiHlrvlvhiKt  wir«  niid  of  the  tniDi«- 
wui-k  Ix!  aelecitHl  Mil  that 

^     TTTe 

thvn  for  thnt  particuUr  ralue  of  »  (licre  will  be  no  tMnpontture 
ortrir  of  tliei  iiistiuuiMit.  Now  tlio  effect  uf  ^  irnt  boing  iiuiiglit 
will  lii^  to  cniine  n  nli^ht.  motion  r>f  tli«  pointer  when  the  whi-lc 
ionti-iiniiiiil  in  WAmipfl  up  u»  a  uliiiju  wilJiiiut  miy  potvntiiil 
<l itf«r(iiK'c  iM^ingin.ttnlnincd  nl  it*  tuniiiiiiiU  ;  or,  in  other  won!*, 
■y  pioiUk.vJi  tthiit  limy  In-  ciillmi  n  ztisi  iitit.i-,  lleimv  tliv  i(uD> 
crTur  cJiii  III!  iiiiuli-  BMoh  thiit  thi-ru  in  no  tviiij>eiHtiirv  wn»r  whcii 
t'hv  iiiBtnimvnt  ia  roitiircd  I"  iiunauru  ■»  ^trtiiiii  dctiuiu-  ixitviiLiiil 
diHtTvEiuv  orn  jh-I L'litiiil  diirvrvticv  <-f  iilxiut  thixt  raluk'.  If,  <iU 
thv  iilluT  Iiiiiid,  tliv  fniiiL-worlc  uf  tK«  inBtruinciit  tio  so  cini- 
BttucU-d  Ihid  7  is  iiou^lit — tliiil  is.  do  thul  llitiru  ii  iioxcixf  viriir— 
tlit'ii  tlit.'d<.-1Itx'tii.iii  vinvtt]i"iidiiiK  with  niiy  tcivuii  imtiibiTvf  virllM 
tiUkiiitjuiK'd  Itt  its  IcnimiiiLt  will  be  8<iiiKrwli»t  iliiitiiiinlKi]  iw  Hw 
inHtruitieiit  wnntia  up  Its  ,%  whole.  Iii  oiiW  (luiL  ncunntti-  rtinl- 
in^  itiAy  bi'  nlilv  to  W  uiiwli:  •<{  *»iid!  [xitt.'ntial  ditfuivno'it  viviiig 
ddt^ctioim  iicnr  tlu-  taw  it  n-ill  be  drnirflbli-  Ui  m/iku  7  nniitTl,  but 
wht-ther  it  onj^hl  f  1  Xtv  uksAvs  .-il'iuiliiUl)-  nought  ur  not  cxii  only 
In-  drttrrmineii  by  iin)i;licid  •[•xpcrienci;  nf  this  new  fi>i-ui  nf  vult* 
iiit-Ci^r  vAttiTidiiiK  nri^i'  soiiie  tiitiv. 
Siilviiij;  (13).  wi-  h^vii 


mid  ill  order  to  futimnlp  the  titii|^iitud<-  nf  thf  ci-oir  iiri«iii^  fn>m 
ila-  tt^niiN  iiivnNiii^  r  let  no  omiMdvi'  lliv  valtirB  nf  xiw  I'lHiainiils 
in  tho  pi'fiinUB  fvpit'wiiiiii.  In  utiim-  nf  nui'  iiiKlniuii'itt*  «(•  tind 
tluil  the  initial  Mijf  •»,  id  ahnuf  05  «.'iitiine(tf.  mid  (luil  )/-;»,» 
aWut  0*22  c<^iitinioliv  wht^ii  t>  is  nbuut  280'  Hint  m,  whun  1I115 
needle  is  U(.'Hpct(.>d  In  the  liiiiil'  irf  the  siiilt^.     Tliorefuiv,  niic* 


^'-7^' 


«nd 


-i<y-».X 
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it  (vUowB  tWi 


^  =  ^,  jtpproxiowteiy. 


wlieti  the  deflccl'iun  hu  nbotit  it«  maxitniun  value.     Iloiice,  if 


•.c'^ii^Xtar-^^^X-t^y—^ 


ami  4''  fur  tho  thIud  uf  #  wh«n  A'  liecniien  A",  wo  hnvt! 

"^  =   -  2  tjl  +      /  A  4'^  +  X,  jipi>roxJiufltoIy, 

and 


f  +       /  1  f a  +  X% 


tlifTvfnro   Uie   proporticNui]    error  when  Mie  duflection    is    a 
I)  in  xi  Ilium 


/A-  /z 

■  -»'      V    &      V     5 


Mji^jmixiiimt^ly, 


Nnw  A'  iy|uak  000031  tuid  a  jiIhiiiI  0'OOCKI14S  for  |i])ktinun-«ilver ; 
zilwi  «  is  alMJiit  250'  C.  wlien  iho  iIi>i1j>cU(iii  f  »  itbmit  2W. 
Let  I,  llie  t«iii|iL'mtiirc  thiviii^lt  whit.'li  tliv  ow6  'A  tlic  iiwtruinoiit 
)■  miaod  mImivb  thu  t«iii(Ji>miuTc  i>f  jfrniiuatirMi,  be  SO*  C. :  then, 
tf  Y  bo  iMiujtlit. 

iLli  «0'007,  approximately ; 

T 
that  i»,  #  u  diniininlieil  lij  ii^xmt  0'7  pi?r  cctit. .  in  cnnMK(iiDnc<r 

iif  thv   incTtiiisv    itf  reainUiii'Uv  uf  th«  sltvUilit-d  wire.     Arid  tlii* 

Uiuiieimutv  erriir  citti  Im  tii.t>te  aLill  )r:w  lijr  toviiiyi  n  nu;Ki%tivi.* 

Tfllue — that   ii,  by  [linking  the  fninieiriirk    uf  llic   iimtruiiirrit 

have  A  lartcei  coefticionr  of  L-xpanai<m  thnn   t]i«  iitruU;liwl  win:. 

For  instAQce.  if  tho  frninowork  wliich  camea  tJie  stretched  vriiv 

have  a  cuofficiont  uf  cxpatuiun  rntlicr  leu  thnn  that  <:•(  copper, 

th«  ttintpDntuTe  en-cir  «f  the  vultnictor  in  the   higher  piirt«  cf 

thv  Dctle  nil!  b«  pnwticitlly  ii»u|{ht. 

Thb  accunu.'y  of  tli«  iiiKtniinisnt  doptiiidti.  xinotii;  Kthtir  thiiigB. 
un  thtt  coiutAiicj'  of  the  el«iiticity  (A  mir  iiiaffiiifyiiiu  Kprtiiu", 
Til  lost  thU  we  liave  had  t«at>  coitdueted  ixii^ularly  iTviriii^  tlia 
laal  tw'i  years  on  one  of  our  magnifying  *[iriii(;  iiiiiiiu'tani.  Tlif 
curroiU  WAS  ittcasured  nbBnlutely  on  encTi  ricciuii>n  )>y  ch<t  tiih'rr- 
depioit  method,  and,  lu  this  tan  be  done  more  easily  and  aci'u. 
mtdy  if  the  cuiTvnt  W  nitlit^r  Kiiinll,  the  amiiioter  K'le^ted  fi<r 
this  wrtM  iift«MUi  WAR  iiiiv  I  bat  gave  Uie  inaKiiiium  delleotioii 
(i if  alum t  270°)  fur  1^  amjienKi.  Of  coiirmi  the  mily  ditTcreiioe 
Wweim  lliis  Hinmuler  and  a  niii^iufying  sphn};  niiiiiKiter 
mviwuriny  k  iiiuvU  lai^r  tumut  \*  iu  tho  ffui}f,v  "f  wire 
usad  in  tiie  winding,  tuid  n»t  a-t  all  in  thu  siiriiig;  thitm- 
f4>rc  any  Minclusirins  as  tu  oonstAiK^  thtit  niuy  bu  drawn 
fruni  the  results  of  the  toita  are  ec|iml!y  afiplicnble  t^  any  >ither 
niMgnifying  M[ihi)g  ninm«t(>r.  Sixtyfimr  distinct  tests  bnve  been 
nuia«  hy  <ltfli»r6nt  gruu[iN  of  atudcntH  in  the  two  years  ;  and  r-> 
imorttM  on  the  students  tho  impnrtancit  of  nmking  such  time 
tMts  of  iin  ainmetiir,  ai  well  as  t^i  jirerc'nt  thvir  imnginiiig  that 
tJi«  Bilv«r-do posit  teat  ought  U>  givu  the  uicuo  valun's  fi>r  thv 
cumiiita  OS  ace  indicated  by  the  grnduAtions  of  itvo  lunli;  uf  the 
smtnetor,  the  students  were  wAni»<l  thnt  the  iuiirD«tcr  hix.l  bcvn 
inlvntionally  gnvlunted  with  an  ei-ror— the  eriMr,  in  fiict,  b(.-iiig 
that  Lliu  aniiiioter  rwuls  from  1^  Ui2  [wr  cent,  tvu  luw. 

ln*t«ntl  of  ^viiig  thv  t«*t«  in  the  oxfict  order  in  whidi  t\\iy 
were  taken,  oibch  ^ri>u|i  of  tost*  is,  for  cuii  vol  dunce  of  cimiparisuu, 
anailf{«dui  cbrun<>tt^ioal  unler.     (Tiiblo  A.} 

As  WD  t«tU  w<'re  uiado  by  a  large  numlKH*  of  dilTci-cnt  students, 
having  very  difiercnt  aptitudes  fur  su«h  wurk,  svtiio  i>f  the  rosulta 
arrivod  at  were  t^bviuuiily  wrong,  ami  hnvv  bvon  rejoutvil  ;  liiit, 
esuhiding  these  few  cxcoptiunul  unea.  Uiv  preceding  iiru^tfnir 
somple  uf  tlie  reaulu  ubtainud,  luid  we  sen  ttiut  it  in  iiii^Mtiviiblu 
Cu  cuiiclude  fpnn  tlit-iu  wliuthor  the  nninu-ler  luta  Uuoinic  mure 
i>r  lens  stiiisitivu  during  thu  two  yenra,  In  ether  wurds.  its 
sensibilitjr  f<.ii'  pmvtiunl  purp(inea  hiu  roniainod  ()uitu  cuiistaiiL 
Tlie  t<'iiil«.-t«t.iinj  was  ivirefiilly  rixiTiIod  iilU:!  the  Lvwly  part  of 
1886,  since  it  wna  tlicmglit  tliat  pi-rhjk[i!i  sonic  tempumtiire  error 
luigbt  iH^'uuit:  vi-iihli.- ;  but  this  han  nut  turned  nut  to  liu  tho 
case.  •"  tliat  iUe  Irmpeiuture  iikji/  lit  •tpfxirfnlUj  uafitdM  lit  Mninif 
a  vutijH%f\)iu'j  tftriiiij  tim.mrUt.  SVith  a  tiingntfyintf  sjwing  vult- 
mvtrtii'  wuin«l  with  i-^pjier  wire  there  will,  of  euurae,  still  riMiiaiii 
'  due  to  H  vnrintiuii  of  the  reNstancu  uf  tliu  CoU  with 
jre  ;  but  the  inipi'ttAnt  result  that  luis  bcun  arrivtMl  at 
ia  that  tht  iiul  iaitiofi*  Iff  II  nuiffuifyinii  itjirJiuf  nmnirter  ur  viit- 
mtlei,  irhtH  a  girrit  cumiil  i»  jKtxawj  tlin/Uijh  it,  U  luA  uUfrrtt  b\/ 
ai/e  in'  by  f/"  vnliiuirt/  chaiii/tit  tif  Iriniifniliirr  uf  ,i  tihhik 

To  further  tiwl  this  latter  |Hinit  a  iiiagiiifyinic  siiring  uinnieter. 
adjusted  su  tJmt  thu  needle  stmid  uxiu.'Uy  at  zero  wlieii  the 
teinpenttura  wiLt  :ibifut  15~C..  was  jilaeed  in  a  Ual.h  and  linntenl 
up  tu  10'  C.  for  five  h'lura  ;  but  no  change  in  the  xei'-i  euuld  liu 
obsisrvud,  wlneh  would  hiive  been  the  case  if  the  elsaticity  uf  thu 
spring  had  sensibly  vnrieil,  seeing  that  the  weight  uf  the  auft 
iron  cylinder  was  hanging  at  the  end  ef  the  spring  nil  the  time. 


W«  feel,  Uterefore,  <{uite  safe  in   using  the  iDagitifyiti)^  spnnga 
fw  our  new  type  uf  vulttitetvr. 

TaBLK  A.^ — TtM*  iimdr  irith  ii  Moiiii.i/ifimjS/rriivf  .iiNinster  inifMUy 
ijra'lnufci  Jfim  1^  (u  2  }if  «ul.  Iw  luti*. 


Datk. 


Tfiiit>frHlnre 
ill  bi'greetf 
Centigrade. 


6th  Oet/.bKr,  1866  ... 

leth  ,Iu!y,  1S86 

Stii  October,  1886  ... 

16th  November 

6th  Octuber,  1886  ... 

l«h        

10th  Marvh.  1886     ... 

lOlh       

lOtJ.       

Zlst  July         

8tli  October  ,, 
22nd      

Sth  Nuvcniber,  1886 

6th  October,  1887  ,.. 

3rd  August,  1S8S    ... 

6lh        

14tli        

18th  Soveinber,  188S 
18th 

9tli  December      ., 
17tli  Fehninry.  1886 
24th 
23r.ld.dy,  1886...     ... 

6th  October.  1887  ... 
19tii        

25th  October.  1886  .,, 
22nd  February.  1887 

5ih  Octubur 

5th       „ 
16th       ,. 

1st  Noveuher    ,, 

1st 

15lh  Febniniy.  1887 
1st  March  „ 

8tti  Niiveinboc    „ 

30th  .luSy.  IS85 
3rd  Deoembar,  1885 

7th 

eth 

iitii 

27th  OeUtbor,  1886  ... 


13 

15-8 

M 

17-6 
17-5 
IS 
18-4 


12 

8  ' 

14 

161 

305 

18-4 
16'& 

15* 

15  6 

16 

16-5 

17-25 

16-6 

16* 

15-5 
12^ 
18« 


9 

75 
14 


Bssilitig  i>n 
Aminfter. 


0«88 
0^8 

0-58 
0-60 
0-5 

OiA 
0-66 

0-600 

0  04 

068 

0-663 

0-620 

067 

060 

060 

0% 
0^ 

0-757 

0-700 

0721 

0-70 

0700 

0720 

0722 

070 

070 

0«4 

080 
080 
OW 
0«i 
0«) 

o&a 

090 

0'90 
091 

1-06 

1«W 

HJ7 

112 

1-12 

1-147 


Amiierra  t>y 

Silver 
VellaiuMar. 


0-592 

0-59 
0  596 
0-571 
0-514 

0^82 
0-666 

0-615 
0-667 
0-692 
0683 
0635 

0^15 
0^18 

07% 

0776 

077S 

0721 

0744 

072 

0-727 

0  746 

0749 

0711 

0-716 

0869 

0-820 
0  821 
0  828 
0813 
0-814 
0861 

0  916 
0  920 
0929 

1073 

1-022 

1«96 

114 

114 

1160 


We  UIV  n»w  engaged  in  devising  vnnuus  means  fer  oun- 

IicDsating  this  new  f'irm  uf  voltnietur  fur  tuinperatun)  vm>n : 
lut  bi'furu  iictuntly  iutroduuing  tticee  cuiiipensal<it>nB  intu  the 
inntniiiiL-nta  i.ne  uf  uurHtudentA— Ml'.  Kilguur— hnabevn  carefully 
inuaaiii'ing  the  exAct  c-ithcient  of  exiMinsion  with  temponiture  of 
Hue  plHtinuiusilviT  wire  under  n  tciuuon  which  ia  comparable  witb 
its  btuaking  lension.  Tlio  uuiu|wtiBntion  fur  the  shui-t- tube  f una 
shown  in  P'^-  3  and  4  wdl  prububly  in  part  cunstst  in  thv  device 
ai:lo]ited  by  Ciit'tAin  Cnrdew  of  niakiii^  the  niip;Miit  tii  wliicli  the 
wirtn  are  atUielied  uf  u  uiniimund  nmtid,  while  in  tlic  caac  uf  our 
bicyi-le-wlievl  [uriii  ihd  rim  tu  whicli  ihv  wires  are  attached  will 
prubhbly  bu  itiadu  like  tht'  bulaiii.-i.--wh.jel  uf  n  clirunometer  -,  but, 
uf  Course,  the  same  uccunicy  of  adjusluieiit  fur  teiuperature  tint 
is  nL'CMUMry  in  a  c h run  m meter  will  ho  iiiiit«  unneccoanry  in  the 
voltmeter,  ns  the  crrur  is  iioi  a  euniulutivc  une  ns  it  is  in  a 
chn:iiiumet4;r. 

The  fitlluwing,  wu  ventiire   t<i   tliink,  atv  th«  iiii|irtiveinenta 
that  we  have  Ix^i-n  linl  tu  intrwluct-  into  the  Cardew  viiltniwter 
by  enipliiyinji  th<r  devices  that  wu  have  descrihod  :— 
1.  A  small  altvni;iting  iKileiiUat  difference  caa  he   an-iimtely 
ineasur«l,  ilh  the  wire  in  uiir  instrument  may  be  sliurt, 
niid  as  tlie  rendiiigs  can  be  taken  down  to  the  noru  with 
certainly - 
With    the  siLiiie   iiistniinunt  a  wide  ntnge  (if  volts  can   be 
measui-ed,  sitiie  wjtli   luiuiy  shurt  winw  combined  with  a 
roniiiiiilAtiir  any  nunibi-r  of  ihcni  can  tw  put  in  8eri4W  ;  that 
is,  any  length  uf  wirv  can  be  eleetrtcally  iiiuil. 
Wluitevur  iiLiml)t.'r  uf  v(dta  in  being  measiirvd,  idl  tlin  wire  is 
dirxietly  autive  in  det]eL<ttiig  the  pointer,  wliioh  is  mrt.  the  case 
wiUi  an  instrument  pruvided  with  an  external  reaittlAnee  (or 
increasing  the  innge. 


2. 


3. 
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LThe  autnunent  n  oompMct  and  port«1>Ic. 

|Or«nC  dMJ-lwMitien  of  Hction  in  Keetirwd  by  the  einjiloyinont 

((f  much  finGT  wire  than  ttna  bitlisrto  baen  ctxiiiiierc'uilljr 

uimnI,  »rid  hj  the  nullifying  graring  beinir  friotitnilau  and 

orirapanttvi^ly  tnudeM. 
pK<in-li*hiiity  r-f  even  mcji  fine  wire  to  break  frvmi  a  blow,  in 

ci>itM><|n«noeuf  the  frietiiifiliMa  nnil   <j>>m]u>rntiri?ljr  iniM«l««a 

chamct«r  cf  the  mugTiifying  ^eATing  ('<>  wliidi   the  wire  i* 

•ttAchod. 
7.   Dtmiuutiiiti  in  the  iH)»*ur  ■■ulod  in  lliu  tiiNtniniciit  hj-  the 

emplitymeut  i>f  n  Miort  tiiMMtil  »f  n  Iddj;  win;. 


INSTITUTION  OF   ELECTRICAL  ENGINEERS. 


.  RESIDENTIAL  JLDDKESti. 

I  iOotttiniitd  fifOM  jMjM  47.) 

^^^^^bBnttou  of  tlic  tplri'ltoar  aa  .vet  art  of  a  loare  tlnlted 
I^HHH^  bat  *ten  aa  at  [JtcMiit  *l«t«lo[-nl  am  vf  liick  law  iotoraat. 
^TWMHKn^  '"V  ^  Kganl^J,  in  thv  tnt'm,  iu>  iIiq  i^]>iil ptiUic  iTnuO' 
nittar  m  ^rtte  or  [inblio  f<oma]>on(l«n(>« ;  tlip  t«l«pliMLi)  aa  the 
flMnUHCiit  orperaoual,  au'l  Ilietarnre  iili-iiMljr  jirivatt,  cuitiniuiik'aliuriii 
iMWeea  nan  ami  inui,  I(  tie  comiiiuiiti'niiuii  i>  [wrfui-i,  suit  »a 
anwunl  aa  to  be  tna  fmin  itlf-tfiTriirr,  nut  only  out  \\ie  vaT)-i:i|; 
■Kad*  of  voicM  br  mogtiianl  thraiijfh  tlw  connecting  wirr,  btit  thr 
toner  BUT  )<r  diatingoiabml  bi  inany  caiw,  ami  the  >{>Mikcr>  known. 
Oii>-  uaii  Buuak  frvolv   to  iiDotlifi,  ol>lain   hi«  answer,   aji<) 

I1I.1  iiijft  hi-  tbiiilcH  nt.      All  ntitii*!    KiHiiilUa  lmiKiu*tioti  uau 

ba  .'Nnpj.  t>o  urithMii  any  i)r»'arTRnf,i>tii«D(,  itiul  coniiilaRnal  (|iu!tittouB 
nui  bv  ((|HaUy  conlkinitullv  n-jitii<>l  la.  Ktis advanced  tlie  dbcovery 
•T  the  njeaiu  of  IraOHmitUItK  rbu  uHWIa  of  apeech  to  liia  ttine  ot 
nrcean.  bat  dM  Qol  iMu  ibc  tcfk^.  Ikll  tuiii)>li!tn1  «liat  lULt  luJ 
W^lill,  and  (ilacoil  n  wnikaMe  iiiBtniiiiFiiL  nl  tha  iliatHmitinii  of  tho 
«vrid.  £diw>u>ii<l  llui;l>ta  •triiiKtlK^iicil  thv  torcts  rmi-loycil  far  tlw 
baaauuMHii  of  uiuixl  wavm,  ■ml  (Iwi  t<il-|'1iot>p  [>■  w«  liitow  it]  trai 
eantpiotad.  FixukM  tijuin  tba  Un  lliiit  giii'lml  tbi'  prcdinrtinn  al  th" 
Uamfit,  Iba  gnar^ilion  of  tli#  li'lcplioiin  wu  r>i|>i>i-iiLlly  ni|>M  :  )>iit  n 
tri>7 ••■>•■.'  Km  Hapaed  ("-itmii  ita  inrc|itiaii  an<l  it>  f€<ali«Jili(tn.  Tiip 
Kit  ^  Htuuglil  are  lea*  atrikJHg  than  tliobc  of  tli«  tult),TAph, 

hi[  <    ■<(»  l>y  whicb  tbcy  ara  itfoJucwl  a|>|iuii'  tiiuie  uiarvuUoiiB 

tblt     Al    |<n<wut  tli«    uiwmtiiMi  ot  n  idrntrt'tctiiii;;  jialciila  (lerliajia 
aa«lJJ«,  t«  oonH  rxtvtil,  llw  itiipn>rciii«it  of  tlif  mi'cliiiiiiol  apiiarnhiJi 

■       ■         mIi    "      " 


I 


I  for  t»fe{ibMuc  Fx|<TMtiu»i,  and  timt  has  not  <iulhi.-oil  to  A.lnii(  ef 
lU  dUHeuHiai  in  Ibt  way  of  iin  (Mttmilnl  nta  tiriiig  ocriviuui'  ;  Init 
<nilB(bo«  rrw  yaon  harv  rl>>|at(xl  unifv  tjiii  iliai'ovrrv  fit  The  tiling 
aalr  wf  may  rsaaonnMy  bvp*  tor  iu  inurb  giralcr  il*vfln|iiii*iit  in 
tW  Bfar  rutDTT. 

EiipLoTMesr  AkiBiica  arr  ur  rm:  i\uir.u  Uses  uf  Eleiti-ki  irv. 

Thtfe  an  many  iiidlfect  mothoiU  iii  whlrh    lalioitr  i^  rm;i1oyetl. 

bmna  nUclrictty   baa  lieeu  utiliwd,    iLat   Ji>   tuti    ailmit    at  bvinL- 

ruU  un.i-r  itar  sjinvial  li«ad  of  lie  ujh:* ilioua.     Winr-ibaw ^n,  aiiil, 

''.   iron  wifiks,  mid  ro|>|«-t'  »iiii']liii^  ni-irkt,  alio  cop] mi  ' 

ire  larj^-ly  (-iigacnl  in  Inc  ['rohiotioli  ol  inatPriab  loi  tlip 

.  !  •li'ctnr  nigiiiib.     Timber  dBiiew  aod   tlwir  workmcJi, 

:UI<ii  inakfrt  ami  tlirir  nnyhfti,    brjM  unrki-ni.  ii|it'lri!r 

•  ugiar  iwaM/en,  boilrr  niakcra,  glau  blnwrn,  uibon  plale  and 

I  nifiw(iUTr«,  and  vrry  numeroua  olW  (Ki^Kliatioiu,  rvorive  ron- 

'  '-•" pToynani   by  ni-saiit  of  tlio  dt-iiiAii'ln  that  ultvlricitv  Iiat) 

■lit   »•   tbt  liiai"  «iif;«gT<l  ■!<>  iioi  jj-r-iirrally  il«vc.|p  Uiriii- 

I        '  nfri'litijE  Diicli  il^iuatii^*,  I'll  I  rxinl  aliiu  fcr  H'hally  dixtiuot 

".  It  u  iin]MAiiiii1u  la  arrive  at  any  iriM  ot  tbo  (tnuiiint  of  hbanr 

irj«l  aimiuai   tliat  tbfy  etii|>toT-     It  i>  Hiiuilly  iiii[Hi<Hi(ili- lu 

i'      I'TioiK  Bnfm«l  ioaixaliitdy  rlwtticjil   ti.uliM.     hi 

.  .^plfrtra-tiUttujcaixlolwtni'gililinK  mnniifocliiri^ik, 

-I-  ■.  '  '  '^  OOO  Iiiujdji :  and  in  ftiriiiinehiuii  iltr-ri' on?  99 

■Map*-  -  claai,  two  ot  whom  <?nii'loy  300  i-vriiou* 

lA.  iL  '  liuagli  uii<.-ci1«iii,  iiiiiiiIm'I   hi  llii'  nggo-gnf  — 

iMftinc  iacjuiii.  ti  iiiiixt  in  Ih"  l^itnl  li*  rnry  la'p'. 

Til*  abMro-Iitet^TS.  rk-clro-lyiici'ti,  ami  the  lute  ute  so  wid<>Iy  Hfircad 
Itil  n  ia  itupawlbk  to  ooltrvl  teltabli'  titfvtL>*  for  thriti — tlir  iluIaD(.'» 
paiidblg  tniM  auIBrv  ;  a  liiiiilar  (uocTiisinii  to  tlif  l'oriii(-r  tH  only 
tVJUh  It  ia  tbe  Uiun  dilEuiilt  to  arrirr  at  any  Mlufiirtory  ilrtrr- 
>lMiM  beoMua  it   ia  stnii-ly  tia[>oasiblQ  to  aacorUin    how   many 

Kwv  employed  in  dealing  with  tli«  old  metbo-Uvf  working 
-I  dinvtiooA 
la  London  alnno  tbwo  an,  aceordtng  to  tba  "Pout  Office  Piiwtoiy" 
^  I88S.  &3£  ononmcmal  timia,  of  gneil«r  or  Wa  ni»giiiiiiil«,  engaged 
n  <idoiu  ojitTaciona  of  wliicb  riectnriir  i*  ibo  iiiiuii!i|>rtii){.     Some  ■>! 
iWbnna  aiijitnt  iiii'Ici  wvF'ral  imlp  JiMni'LiniM.  iluiI  it  in  iitijinuti' 
■tt»  to  saaip)  any   reliublc    liRiir^-H  lo   tliv  tiiiiiil"--v  of  ibrir  'inyhnjia, 
lU  la  Ibt  total  tt  Dimit  \-r  vtry  c>?iuiilciali|p.    I'Ucli  ciDi-Luycr,  ultlio<if:li 
4B]ni|ali  |«otialiIy  witral  di-lbirt   biwucbi-a  of  tradi-,   rniint  mffiwc 
fttnf  tiin*  nf  varlmiH  [vrtoiir,  ill  ukhI  (Wu-h,  ia  i-iifli  diiiliiK-t  bnnii'li. 
'■■<:  '■iiijJ'iypfx  iiiiiM  \<s  mUIiiI  till'  tiiiiiioii'iniM  nllivn  i^viMiii}: 
"  >1  (own*.     I  !»'■*,  lii'ivBv. .  ■■(-(jiiiinl  i^linWi'  llpiiri't 
-I'lrcn   inM>ilil(>.     1  will  tint  Uke  thr  nAmf  ol  thv  Krillwli  Itilaml 

1B»  ElKlisb  ''•■'  <"'•'■•*  Hatduyii,  aolt-ly  iu  llit  ■.otiiUlot  of  Irli;- 
ffipbc  afNTa-  '    ]Kjr»-iix.       TL''-<   iiiili>-itllial:i  pvc  nil  ibvir 

oni  la  week  n,  .   n  «)ili  Uk  thctnc  tnl>-^(.|iii  ;  iiiiny  thou 

naUuf  albar*  are  |>tr(uliy  vuiploytd  iu  tbu  mric  work,  bnt  Inay  dia- 
'■^t^  otlm  dmii-aalw.  aiid  |>o«ibly  noiilil  Iw  n-iiuirwl  for  thou 
faM  did  Dot     '  lid.     t  liavo.   thrmfoiA,  not  tnclndtd 

^nt  at  ami'i  ..  '<-   found   ilieir  means  of  ■ulwitatonce 

>bwi{h  ib'f'i-  i-.,.M^iiy. 


To  thia  uccitauitd  naniW  niiiat  b*  added  tlioac  wlw  arc  tinploT«d 
by  the  vaxioua  railway  conttvuias  lilbor  in  tbc  coudii'^  of  tbvii' 
gpnt'Tal  l*lng)a|ihii'  InmuicaH  hHwMii  dfttion  aii't  atalioii,  in  Ajwi-ial 
liiiiim  in  c.iiinKriicin  with  tlie  stfpiii'liitj;  of  traiim,  or  in  nplinblln); 
thi>  tnlc^raph  Hum  exialing  on  the  dllTi^rciii  raitwayti.  I  ooiilii  not, 
in  the  tiuiu  avnilaUe.  get  the  riKii'Fn  1  >ianl«l  from  e**r>'  railway 
Cttiiiliatiy.  I  tliin«ftin'  luriiteulnl  luywlfwith  ihu  euf  fmir  Knwt  criin 
ihuiUb,  wliotc  rtilire  ayntimia  exlciid  over  a  length  uf  6,881  tialrM.  I 
rotiuil  that  tbcy  crnploycd  1,627  |>*riDii>  vololy  on  tvlvpapti  work,  iit'l, 
as  thi'  entire  mileage  at  milwayii  axiatinir  in  1B87,  u  civvii  in  "  llrail' 
abaw'a"  haniUbooK,  waa  19,339  niiiaa,  I  apjily  tlia  iiiVi  of  jirojiarlion, 
Hitli  thf-  rniijlt  tbat  I  tind  thj>  total  tintnW  or  raiiivny  M^t-autii  whoUv 
(^nKa)H  i<)  <'!*«( rical  work  to  )>4  5,382.  Watiy  oftho  railwayn  wljioli 
go  tij<-  iiialip  uj>  (ho  groM  total  iiiil<wKi^  aiv  Hiiiall  L-oiiovnin,  many 
arc  large  cnMi ;  but  •»  the  iiitiniu^  RtitHliviHiou  of  liiiea  iniiltiiiliM 
Ihn  iiuiiibvr  uf  |>rr>iuu>  :;ii)|>loTiiil  iu  ■•airyiiif;  out  the  0|>«rat)01ix  uf 
any  I<miii.'h  of  work,  I  d  i  not  tiiiiik  lli^t  I  "an  Xw  fur  wtomk  iu 
a)>]ilyiiig  lli«  ati'frtaini^d  r\>»ull«  of  lh#  llguKs  1  have  rrliably  obtained 
to  till*  avi.'rag('  of  tlie  u'hok  railna}'  iiyittMD. 

Hul,  lik«  Ih«  I'oul  Clllicn.  Ilir  railway  mmtialtim  Iiatp  a  vrry  RiMt 
iiiiiii)>Fr  iif  pnrriii  I'Dftially,  thiniKh  not  wjiully  iTiijpijtnl  in  tiniilar 
i>]nnition».  Ttio  iiirn  at  the  iininiti)ii.i  Hiicnnl  raliiix  not  oidy  work  tb<<i 
levor*  wotrvlling  tliv  Encd  lignnU,  l>Ut  iwuatly  niani|»iiat'-  tho  Mwk 
tfl-gratih  beaiilta.  Al  iiuuiy  tEuaU  (lalioi'a,  wh'-iT  ih>'r-'  i>  a  but  a 
linulad  kiK«  iiiigaj;r«l  for  tbt>  •lijichargi>  nf  ill  diiiiiB.thi  iKinkiiig -Hork 
works  tbo  iDstnimPitt  in  addition  to  Tijx  oi1><?t  rmjil'  ^vnicntt.  I  ilo  not 
count  oilber  of  Ibew  duMi  among  the  |iiii»ly  flectiical  fniiitiHid. 


Th*.'  Excliaii)((>  Tdef^|ih  Coii)]>a»v,  a  lirenncti  of  rhu  VoH  (ifllue, 
ciigtj^d  uiaiiily  iii  llic  sn|'(>ly  of  inti'fliKi'iK.-e  of  «]vi-ial  «vi-tita  I"  cJiilta, 

iiiiblic  iiiBlitiitioiin,  and  jTivatr  iictsoui,   ciuplgj'g  lli«  «u-irv  titni.'    of 
82  ]»M*iHi,  b.wijBB  ih*  [■Mtiat  tiiiu-  of  many  others  who  nn'j'ly  t'lo 
cotnimDy  with  r«]ioTti  aiid  itilrirMatinii. 

Tltiia  Ihr  iiumlur  of  indicidiiala  ciigaffed  Gittirrly  in  the  tiaiiatniatoii 
of  liiinitii-Ki  limiigiil.  ahnnt  liy  the  exiat«iicr-  of  tbr  clnntrin  telc^ajili  in 
(iiBti   lIHt'iLii   Mtid   Ireland  ia.  an   nmrly  hi  I  on  aaottain,  23,868 

ttntoiw  I  to  which  must  1«  addnl  an  amiy  uf  (Kitnons  wbo  nulwUly 
ill.!  Ihi'ir  Uiminini  inoiu  or  Ic««  cou»idcial>Iy  iuortaaod  by  llic  sanic 
caiur,  Ihoii^fb  not  eatlwly  ■l(il*n'litiit  tijwli  it. 

I  iiiti'iiiltvl  to  oontiuv  myHftf  to  tbu  w^iiomical  Itgtirit*  ot  tbi"  lii'itiKb 
Iilanilit  iiiily,  Itiit  I  may  remiLrk  that  it  tlio  ml?  of  pi'o[iortion  IioIjIs 
jjouil  in  tlilt  biaiu-li  of  Ilii*  ■inlnecl.  uii)  tbc  ciiTii^  niili^e  ol  luiblii' 
ttlfgiajili  wlira  ofall  kind*  in  Ibth  luniitry  I*,  aa  is  tlie  i-ase,  229,000 
niilcB  i>r  lix'ii'.tliunta,  wliili- lliosa  of  (lie  world  a|i|iroxiinabily  aiimunt 
In  1,800.000— oMii (till);  atibtnannp  ivildOT— wr  have,  •«  in  thv  one  u-wn- 
2&.8b8  j)cr»oiii'  utc  iiii]iloyiyl,  a  total  iiiirat*r  of  I7fl,748  iti*.'iii  who 
And  a  hdil  of  Ulioor  in  thp  workiiig  of  tH«(;^ii|ihiL-  i^oninii miration 
tlii-uughoni  tliK  glotio.  It  ia  iiiiiiuBnblR,  i«nim  tbi?  variitl  Hn'iim- 
ilannci  i-xiiiting  in  ditTiMimt  rnnntnn>~iii  miiiio  tbirr  an-  Iniig  iiilli-iigiw 
nt  wirp  con II K ting  cumiiaratiTcly  IfW  ntficTs  i>r  alaiiona,  in  iiihrro  thorr 
am  «h(iil  niilMgi-a  cauiiecting  many  Ntationi— to  uy  that  lids  lolol  ia 
correctly  arrivi^  at,  but  ll  cannot  foil  to  i^v  at  loaat  aii  a^ptuxiiuatiou 
to  tbn  triitli,  Iu  •oiDii  cmtiitri.?*  th?  ai'iiiUli|<<  ligiiT«>  arr,>  ni.K'fiiiili'  aa 
n^nls  the  dift'prontM  belwcMi  r.ovwnni'ntal  linw  and  wii-Ai  for  rail- 
way jiiirjNMua  ;  In  aoniv.  ti!(v|ihoiii-  Lri^h  am  mixed  ii[i  uitli  tliv  llgiiroa 
tui  tfWra|di  linn*.  Thu*  thi- tolal-i  1  liavu  givNi  aie  llalOc  to  vrnir. 
but  it  u.  at  any  ral«,  Ttnir  un  the  ti];ht  nidr.  aiifl  tlie  itunilii-r  of 
iiidiviiluala  eiigagcil  In  ihrit  wurkini,'  iu  all  jiro'ialiilily  will  ratlivr 
I'xncd  than  talTdiort  of  lli«  uunibrri  I  li»%-opvcii.  Tht  factn  a*  to 
the  iimliitl    rinjiloyinriit   of  iiiiliriibiula  not  (liilliii-lutfl  A*  Icli-giajiliiv 

iiitplm/ct  in  .-niiiiiioii  to  all  Ibc  woi-ld,  iinU  not  hy  any  mraiu  liniit'il  l<i 
till-  Ciiitiul  Kiiigilom  To  lh<i  known  ami  fnlly  <xvH|'i"il  u  vwry 
Inigi>aili1ii1ou  miMt  lj«  iaad<i  to  Ti>[>re>u<ni  tbi-  iinknuwn  and  |>artla]ly 

fUTHllio!. 

Till*  Sul.iiuut  iiie  TeU'KiHjili  Cublir  C'oiii|iau!t.'B  iiiufet  ucAt  bv  coiisidi-Tiil, 
From  thni:  uf  ibwi-— tlic  Eaaitrn.  tin."  A iikI<>* American,  and  tin-  Siib- 

oiiiriu.'— 1  liav«  olttallio<l  tb'->  ai]tu3l  (tjfum.  Their  rmphiijrit  iiiiiiil'pr  in 
lU  2,168.  Tlinite  tlircv  cotiiianiFH  jioMfsi  aliotit  S(>.m7  inilm  of  wiii', 
iind  tliiiiiixh'iut  till-  jtlcilw  Chun'  an'  ulmnt  107,000  niili-*  ofraWiil  wiit. 
Dnliii-IinK  IhiiM-iabiM  tlint  bib  rnilly  inlrgml  |xii'1iutiii  iirianil  cin'nit* 
jiid  wliicri  havt;  no  aciiara|i>  olgaliiiwtioii.  lli>'  jN'rwina  rii))ilny»1  in 
workint;  tlicni  are  tr«atc<l  aa  If  engaged  on  Inml  ti-lrgi aithit.  )tr  jiru- 
ln-rti'in,  ihin  total  mllMW  of  wlie  in  cables  Hbunld  luakp  the  riitlru 

iiiliid-i'r  of  |*i>ioiiH  viii|iloy(il,  6,316.  Suinr  tinto  m^a  Uia  Kiatteru 
'I'i'l#ifpii[ib  C"iri|>»ny  Midtwvounvt  to  ai>\  «]i  a  <'«imiiii  of  the  unnilier  of 
jwiitouK  «m[>loywi  Iu  «ubRiunii«  working  thmugliout  the  world,  and 
anttnl  alii  tuiul  i)f4.S44  |HL'|->i)llt  ;  but  1  am  iioL  (.t-iuili  thiit  all  the 
Iftm  incliiitiiil  iti  tbc  aliiivc  luli^nUtion  acre  eKiitiiiK  at  the  liii>e  im-h 
I'^nsii!!  wax  i'nmi>il<-il.  I  ant  i>r<lty  siirr  iliiiy  vtcn  niit.  1  takr  tliv 
actiiid  t»to[  nf  jirr'onrt  (-iii]>lnynl  nt  6,000. 

Tbcsp  cabli  cornjianic^  nii|i]oy  alao  tabic  n]ii|ia  in  rT|ulriii)(  and 
inaiutaininK  tho  >ii;binnriii<' bnpA.  Of  tboic  1  ajH-ek  morv  Fiilly  nlicn 
duliiig  with  I'.ihjit  iiiiinufac Wring  rntniUBiot, 

N'>\t  in  or>l>.>i'i.'oinp  tliK  ti'l<>|ihoiiii  rompanioa.  Tlirae.  in  prmwniian 
to  tin'  iiiiinlicr  III'  flii-ii  wliwi.  ol  euuiw  wmiiloy  coni]ianitiTHy  lt>»  iwr- 
wiui.  0.1  tilt'  irntvi-n  lit  thi'  limw  art*  Thtir  own  nianii'iilatni'H  :  tli«y 
rniplnr  atlrndnnts  iinly  at  KxrihanKP  Bwitrliot;  bill,  nvt*iTtbr)r.v<.  Ilm 
iiitr>niiutioii  ivwivirti  fiimi  all  tli-!  cuiiiiwinii<i  vxintiuK  ■■'  ''t^^t  Itritaiu 
aiiil  tliir  Novlh  of  Ir^Unil  iliom-  thai  tlicir  o|«pratlo(is  ^pri-  •^in|'|oyiii<-iit 
to  2,386  |"T>oii>i,  To  Ibi*  immbrM-  mnit  ^w  ailiW  (but  of  thr  roinjiaity 
wiirklng  in  IhiMiii  and  tln^  j.»nlh  of  Irpland  :  lliiii.  tlit^  tutid  i>,  iHixcul 
In  iTilatnly  2:500  iudindnnl*,  |'r<it>«bly  inotp.  I  li.tti'  no  fai'ti  niiou 
wliiib  I  t-tiii  fxiirii'l  th<^  coin]>anM<n  to  tbi;  wurbl  f.Tnci altjr.  but.  »xviug 
llic  uiiiit-oal  it<lo|>tluij  of  lbi«  nitniia  of  commiiuitation,  and  ibc 
■■itt'iit  uf  it*  lU'Vi'lopniuiit  ill  tin:  Uiiilt-I  Stale*  i«i>.-cially,  tbiir  ciin 
\«:  lUtlp  'lijiibt  tlial  till'  -ity{»'i;*l''  t.>tal  ul  ]>critun>.  I'lijpignl  in  vdrtyiog 
out  Una  foiiii  of  vlrctrinil  tiiidi-itakiug  inu*t  al  Icaat  n.-a>:h  30.000.' 

Tlw  eleulrif  lighting  indvutry  then  *xmm  lUitlor  vuualilPtaLiou, 
rruui  live  of  tli«  larj^t  Mnuxiriu  cii^igeil  iu  tlie  buaiuiiiai  of  I'itlior 
{■rovidiiig  anjaratiM  aniJ  tiiichuiiiwi)  Tor  its  (■iinlwctwiw,,  «<  «\SC\ift\v{, 
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r«lvnl  rrtiinii  wf  tV  nvcraxr  iinnit<T  «f  ttiHr  rw/ihiitei.  1 '  -  —  ~—'-in[ 
t«  l.ftSd.     Till'  livi'  i-viivriin  [  ii]i|>iic<l  lu.  iiltl><'iij;li  am  -i, 

!iy  Iiii  lilTBtt3  [i.')<i''.>T'lll  lilt  j[n-lt'-!t  jMIt  jI  till;  illlirv    ;i    :  .  n.y 

iK'r'llJ'iu'l   ill    llto  like  jillIBIlil'i.       I  WlivVi-  tlmt  thi'lt:  ltr*-i  t'l-  iiii  i>ivit>i- 

ttnti  III  )iiitliii|j  ■luirn  al  Ittut  5,000  tn  the  UiXi%\  f-x-  oiir  "ku  •■uiiuti^' : 
au'l,  l(tv)iiii)-  III  miiiil  (Ir>  Tiirt  [lut  nil  '•'>iiut>i''s  wdi'unti' ami  I'ioiii 
tlir  iii-u'  ligiil--iuiiiir  lo  ini  rKt«-nt  tiiiicli  cuimliiig  'nir  "»-»  -It  t* 
riy|*riiiiil'l_v  rriiniii  thni  livi'iitv  timi'«  lhi«  niinihiT,  m  100,000.  wil!  ii'it 
!<(■  Iiio  )EiiNkT'  n  b^iic  Ii>  |v|it-i:ni'iii    tlic  rnliri*  ><lii-ii^tll  "I  llii*  »<i(ki-i?^  ill 

llijf!  hi'lil.     Atoii^  itiih  till'  •4i<tiii:  li|cli[  eiiiiii>aQiusuti>l  tlu' )'iii|>li>.v- 

iiKiilt  tliry    gi*'*'>    I   (^iii|iri>u^    t.liim;   I'f  l)i«    mnt>r>   itiiii    |iiM<liiivr>>  i>f 

•hviwUry  WiU'ii.!*  nr  ai.'iiinii  Bt-'n.  Biiiiiily  <H>;i)[iit>^l  in  dji'i-itioiiw 
utiijliary  [•>  til'  f)nH^iioIUiii  n(  I'ln-lriv  lt^>>it. 

Tlii'i'i-  K'tiuiii*  lu  Iv  coitisiilc-n-'i  tlir'  iitiJiitiFr  of  |«niiiiit  I'mjilujrcd  l>y 
till'  «ul'Uiai!ii<'  tulik  nwl  iliaiiLitctl  i>li<<  iiiiiiiuriu^tui iii;{  coin] mi k*-'.  nliu 
rii'int  111  t)ii-iii  iiuki'  iilM'Vnnim.i  iii^ltiiiuriil.n  iiv>1iii  li'l>'^iii)ili  nurkiiix 
Mill  ill  utlirr  i-lnclrii'ikl  at<|iliEHti»iiH.  Tin  i-^l>-iil  iir  iIk-  I'lnj^iliij-iiii-iil 
)(ivi-<i  l-T  tliciu  VBrif"  i;»iniilf'«ilily,  ni>,  or  I'oiirw,  ex  1>U'- nuking  w  « 
w-iriii-ithxt  litfal  Itiiliiotry- till-  jwrioil*  of  ■tclifi!  (viiii>tnii^ti»ii  uicl  i>r 
r(>m[(iimivc  Klaiikni'iA  iiIt«Tiiiiti'  u-itli  rnrli  fitln'i.  Kl^lri  till'  tlirv^ 
luTi^-st  c»lii|ntiii»  '*li  ill"  TImii",  I  ItMi'it  ilint  lli'"  nvi*r»^  milnlwl  tf 
]«.'i»rniK  i-iti|iliiyi-<l  !iy  llivni  Ti>n<'«  (iniii  5,467  at  n  liiiiy  niiii.-  lo  1.003 
<ttit  •lull  mil-  ;  lliix  ):ivi-,vuii  jvi'ln^f  '<f  3.630.  TIk  tiaitc,  mi  !■>  p>li<-«k, 
13  iiion-  I'liiioiitritli'l  iJiiiii  ill  llic  mir  of  llic  t'liiUic  liglit.,  nii'l  it  %a 
jirolil'k-  tii"l  iil"i"l  5,000  |H'r«'uii  «*ill  lie  »  fail  vIUv^mk*  fof  111* 
(.'ilLiiv  iililiilwf  ''lij^^c-l  in  it  iu  llii-.w  mllni. 

In  Ihi?  foK^'oilig  totils  (IM  illL'lii.l.-i  1  till-  inim'-rr  .^^  ]>L-rM>ll*  hik)<itllull^ 
riiiiili>y<>ii  oit  til?  i-ulik--1aylllj(  sIlitBi  nl  llto  t'niiuili;  )riitiiiiriU--lillij>|i; 
iirtiii|iHiiii^ii.  nt  i*  iiImi  till-  r.i»-  uicli  t)i>-  n-;iAiiiii|:.i1ti|iK  lii'!iiii|pu)(  [ii  tlii- 
iliflriviit  •;nl>!r  rLiiii]ttiiii'.i.  Tli-i  vrH.vln  ri']<r>--i'iil  «  kiri'l  nl  liili'i' 
iintiviml  fiv'l  'iuiiK'''l  M'li'Iy  iii  all«iiiU:iii'  it|>'«t  iIj''  oiMci  in  wlilcli 
their  I'wii'T*  iifv  iiit';rt-"tt'l.  Tlwy  »iv  ol'  nil  *i»(»,  fimii  tin*  i^puiti': 
"  SiK'i'i't'iwii,*'  ''  K«n»-liiy."  uiirl  ■■  Si-iilin, "  In  vi-™*!"  <■•!'  300  tixiB  iiini 
OOOti'-iH  l-uivlvn.  Our  mrrcmitilr  Diiiriii^,  lln^ri'foro.  »iii&l)-^  conuioil 
HiMdug  ill.'  (iccHjwliiiii  t«-iii'ftw«!  by  Ihe  mti't-ut  ofeliiftiifily. 

Wi*  tiiiial  imt  ovetlwili  tilt  latKi'  'iml)'  nf  [n-iwiiii  t'liKiwI  iii  tisu'liin^ 
thn  axl'iratilB  t<i  flciitricitl  kii'mlcl;;^.  At  tlliivrnilirn,  [iillr^i.  .mil 
tivliniol  >cliiH>lKa  ni-wl<iiiiivli')r.-'-ii-iii'>:  lin^  Iwirti aiMi-i]  to  llic  jirrnoiti 
ciii'rioiilnm.  l'[pr.iw>r*.  •I«tii-iik>trjt<]i?>.  au-l  tlitir  BiwikiJiiit«ic|>ivH-iil 
iu  thf  wli.*li  n  vrry  imi-oriuul  •ii'l  iiiiini'roii*  i-U».  Tli-ir  |iiiiiiU,  i>i 
nil  «|.jinTi«I>!<;  ln<^  ■min-,  tffiris.idit  w.irbnni  luiknl  in  inir  i.v  (.tlii-r  .if 
tli«  ticriliialitiliH  1  liiivi'  iiiMiti»iii'i),  wliili!  titiiiiiTiiniH  ul-liriii  liHvr  A\  yt 
atttcliol  tlifliisflvw"  In  Ii«  b|ipcUI  SnM  nfMiirk,  Init  Jtn-  jiipjuriii^  l.i 
taku  [lAJ't  ill  WBiii-  iltiliiiili'  t)ilitrrt'  ol  laliDiii  whtti  tli'ir  hlmlics  niv- 
niilEciriilly  m1tbii<.-<<4|.  It  in  aiiiotij^^l  lli<-n-  iivMlnrly  [iiiiiJi''L  k-i  tliv 
i^Millicl  tliMt  *'e  ntUAl  look  for  cur  (iitiirv  vi^loiim  d^ci  tin-  iiiuil  I'lidva 
nf  iiBtitlP.      It  in  lliry  ulio  uitl  ikilvniiiv  tluil  uliicli  an  yrl  l->  all'ilj^jjliii); 

vith  the  ilUSciiltut.  that  numiiiikl  tlio  uitkiinnii.  It  in  to  tlti^ni  tliat 
«-o  miitl  liHtk  fur  fiitUTi-  •tiu.'iivi-riiv  ulm'li  will  iiiako  lliit  [lUtii  hiiiI 
MKjr  W'lijcli  iinir  Iu*  In  he  luiiiglit  fiir  llimnitlt  iiiiuili  iml  nml 
ininy  enon.  In  tlm  fatly  >ljiy»  im'ii  jtmpnj  in  tin-  .Ut\.  lun^nU  titr 
Iklil,  **  ic  n-i-ii"  ;  Iwt  out  ]>iiwnl  *tii'li'tit.'«  nf  ilnc-lrii-ily  li*v«-  U   tlirir 

(UhIUMiI  A  tIcAI    (>-■!"><{  ''rftli    ihl'  B-.'llirV<'IIII'llL>    of    til''   IMKI   lo  H)>l  1lif4n 

inn  lonli  <>ii  tln'ir  w.iy  t«>  fivjili  u|".'r'iUuii <  in  I'l.'  ■'iriii'  li.'M. 

I'iiinliy  inuht  lie  iii4-iiti'iiif>l  ttii'  twhical  jinw*.  |iitl<j^'iii|"Titly  -if 
l)ic  iiB[Kn  'li'V'ttril  iiiaiiily  in  ■)t)ii--r  ititi-rrotH,  itii'li  a^  Th'  Snf)t^vr, 
£u]fiiu;rrii(^.  mill  tiKII'  llki".  «'l)itJi  givr  lai'Cr  ijincv  In  i'l(<(;(tinil  »i|li- 
jwl*,  wr  liarr  ill  KiicIhikI.  Aiii>'iic*,  Pi.uht.  aliil  tirrmuiiy  alotie 
lii'tw(Tii  twriily  nll'l  lltin  .  ii.li-irntril  uliiilly  nl  s|iivii»ll*  III  llw 

iiiiM [oil iiiii  nf  fm.'ln •>!  njni  'I'l'i:  tliiinjuifiliriiiji  i>f •'Intiii-ity, 

Till-  ilf]iuitiii''nt -jf  lln'i'i'  -■  .-  jr-...iitUl-'  iii  iii|ivlly  ?]ii»!i-lirii^  n  k)ii"«-- 
K-il^i-  ••(  vUtt  i*  •l-<i>m  1>y  Viiri''iu>  u'ni'kvKt  in  iliu  i-UiIijimI  livtl 
til i'nn)j limit   ill-'  fji'^H'.  ali'l   i=  i!«lf  B   lit.'HTy  .-.iilgi-iiWIli  o!  llin  ihbi'. 

Vl'lllHH  Aff<Vl  tl'l'lllf  IVJ^Iililt^. 

l^itiMili'riiii:  tin>  loii^uliii:  ll«<ir<a,  cita  rMiilU  coioo  out  a*  tolUniB:— 

NuttiX'cr  I'tol^We  uuiijlicr  ut 

Biiii'l'iyuil  in  cuiioctioii  witli        "S  j.-i>niii.i'iiii.l..y>"I 

jiarji>ii)<  l.li  ii-iifili'iiil  Ihr  worlil. 

Uiitial)  iaud  l<'kgi«|>l»  23,i3W  180.000 

SubtoAriiic  cikbli'    i-omtAnicc 

(mainly  Kritisb)    6.000  ...               — 

Tdei'ltuticmmpauiw    2.600  .              30,000 

Kk-'lii  liKlitiuK   5.000  100,000 

Ca1i9i>  -  tiutkitii;.    ami    alllnl 

lniiiiiiniiK.t     , 5,000 


42.368 

.lilil  to  time  iIic  imliri-liiitlii  iJmt  mniiDt  1»:  claaaltieil.  wliu  niiul 
ainiiiiiil  iit  till-  it;ain';.'nt''  l-i  At  I'-Mt  dii  n|iiiil  minititr,  nt  anivc  at  ii 
IiiIaI  aiPi'tiKvhitij;  100,000.  iii  loiiml  miiiilKRt,  of  iirrwiii*  .Uiiciiili-tit 
(Vir  fliitir  i'iiij'Ii>Viii''iit  oa  llv^  vation*  -ijivrAtiiiiii  mirutly  I'lniin-cttil 
witli  vU'<;llit'>ly  111  tlii-w  iaiaixU  nl-Dir,  Ivaiilo  .i  tvi  v  liirjii  MiUlilixlj  1<> 
till-  iilltl->It  "F  vni  ii')ll><  till' I'll,  oillwil  hv  it>  r.iToilliiJiTliiIi  .il  I  III'  lliHti'ilHlH 
iWy  iil'o.ltii!p.  Til*  <iinjilfiyiii»til  i>I  100,000  |M>i>inii  iiii'jih»  itji;  hiiiiihiiI 
itf  xl  tca.-'l  300.000  uf  tliv  cJiiiiiiiiiiiiiy.  An  iniiisuHlly  kim-  |ii'ii|>i.iitiiL>ij 
cf  y.iiiii);,  or  lit  l«iiil  uiiiiiilTlril.  JiwfjJi"  nf  l«itli  w.-Kl-s  111111  intci  tu  tliv 
I'JilU  »(i'.lii'lri»il  utii'k.  iuu\  tit'tii'''  I  tAk<  tin-  ai'mrk^  fd-iiiily  iit  l.lirL'i- 
lu^tt-vl  i-f  till-  iJ^'iifil  ivlli'lllnliiili  1)1  rmll'  >>li<l  A  liiitf  i.i  (ivr. 

If  lli-.'W  li^ui'.i  I'^j-K-si'lit  i-vco'iii  ii|,|iri:ii';Ji  lo  ill-'  tiuth,  H  is  cviiWllt 
tlial  tliiuuKliiiiit  tlic  I'uth  llicio  niital  U-  5,000,000  of  iin>|>U,  hI  lout. 
who  KXMilil  liAvc  In  nfk  f'lr  ntlior  iiKniiK  of  milwiiili.'tK'L'  if  i-li-'-trii'ityntiil 
ilM coijiuii'rt^iat  uiii'Iimiiiwi  litil  ii»t  Wuli  lliiuif  kii'inli  to  iiinii,  Tliiia 
it  ih  PTiiiwit  lliui  a  iliiiiMp  blifivJnK  L*f  iiwii  rniifcriOT!  |iy  tln^  .ii«eoviiry 
of  itH  potmit  tiiix'* — a  titirviiiig  lo  till-  iiiliAtiiUiiiiA  i<f  tiju  vkoilil  dt  luim', 
wliii  jimlit  liy  iln  "n■^l^ti.lll^  ulnl  a  flul.li'T  Mi'^-iiiif  Id  III"  Iiiiliiij; 
IllVlU-i*  wli'iw  W'l  "f  U'n'ur  li-1  iu  r.-iiryiii;;  Ibnu  out.  Ho"  jjtistt 
wiU  Im  tliu  iiiiniWin  tfimiUi'ly  otciiiiitsl  aoil  siimkily  ilcjioujcnt  wli^i 
a  cmtury  tnorc  ha*  i'*U«-il  iiwav  ! 

'nitU  I'll-  I  U»Vv  ><>ll^lit  to  vKcIuIl,  nltllnllgli  lil'ii'fly   dliil    ilii[wi[cv:t]y, 


tlif  rwrlnw  ukhIm  tn  wlifcli  plwtririiy  1»  utlliwd,  awl  to  awi™  at  mmiii* 
Ml'*  -if  itir  •  \iMit  'ifTiiiiilc-yiiicut  Ut'i'ivol  Iir  llic  wtPik«ii  «)>•>  ntrirc  U> 
ly-Ki-;  vv:\i  utilixstioii,  lliil  [Ms  tn  ut  lifal  Bii  u|>|>r<ii;iiuiktiuii  la  tlio 
inilli  at  til"  iiiTNitil  tiiiiniinil.  It  in  lilt]«  in-'ii.'  tltaii  lilly  yuarH  Mitt- 
(lie  {••U'i'-H  lit  tlic  114'Ur  a^'iit  wctw  tint  turiinl  to  r«»>'lli'iil  HLiy»iiil,  alid 
?illvr  tlml  lllix-'  ttii'  rrriiiil    liiu    Pirvti  iiiii>  at  cnnUBMiMllt  ai>>l  lllialMlnt 

{■I'^^ivM.  Utmiivi-ry  linn  ■tirrriHirHl  iltM'oi'nr^.  and  iiivMiliitii  lia* 
liitliinol  ii)'iii  iiivi'iiitoii.  M  |irii>i'nt  niiiiiy  liclil*  nn*  niitTnil  njnn, 
Ijiii  ■"iirrr-ly  tl'>!<l>ii.  Elitlni-moloi'"  ainl  llwii  likt  hare  i.'liiuly  aii 
II II known,  au  iiiiiii»u>\tTaUG  tiiA<i  1-rf>iir  llictii.  WliOit  it  iluUc  U  m» 
iiotliiiiit  t<>  wlisl  tvill  In'  iIuik;.  TIk:'  fii"i<-ti  nf  l)ir  iitflu'-m-iw  ^f  mjiiihI 
aU'l  iJfiTit,  till-  ]nu'4  .if  liiuil  ill  ivljiti'ih  to  )lii'  |ir-w<ir  vii  arv  r>.ii4iil«fili}(, 
*nil  ilN  '■|iinlly  lni|irir(.iiit  )«ariiif!  atwii  lho*«  nl  a/'ouxItrH.  n|>^li  il)!  wo 
lliniiv  <Iinr'tlotiH  ill  nliicJi  Uc  liiiiy  luuk  lul  Itlluir  ipHUtvtirfi.  Iu  luake 
IiiIIijIi  tlinl  li'jik'  hIiowh.  as  it    Hctr.  T)irnil;{U    11  kI-'^"   'larklv,   I'iraT    alitl 

ilipiiiii'C,  if  iKit  til  oimrt'li I'll,  lit  liM^l  !••  fiiiiiii'  ;:i'iii.'niti(MiB.  Tlic 
Li'y'Uii  jdr  aiiil  iIk  fnrlioniil  niru'liiiii'  tAiitllit  ii.->  tin-  uik- tvxliiMnin'*: 
h«lw>-('ii  til.' r«ri.i- lliiy  Tiiiol'' iiMuifi'^t  mi'l  Ifa'T  ifvr-^i ikiuK  ligtliluiu^ 
■liwIiBtur  fi'.iui  til"  dotidti  l^lM,  iiim-r  IntcLaliln  aiiJ  tiiorr  .Maly 
t'liitmlliil  iiiHiiifmitJiliiiii-i  ill  tli«>  Mine  ag>'iil  haTn  Imvii  iliKCorrtvil,  but 
in  ttii'ii'  (ilii''lii'r'*'  In  cntiiri>l  ilw>y  vnlar)i>H  ^tully  ih*  tjitmn  nl  it» 
il«'*. 

.\ii  a  iiiaii>k-r-)>y,  wulctilii;;  llic  \n«^;lVM  Hut  ha*  Irn-a  iiiudo,  anil  U 
>lill  iiiakiiiF,  liy  ilii-  ritriiwi,  m^rkxtn  uliti  Tinvi^  jciviMi  In  (liu  wtitM  bu 
iiiiicli— markiitf;  tllv  •liffL-irllcti  lieliiv^ii  tliv  kli(i«l'.--t);r  vftliv  |>(cncnL 
ilityoouliitiliil  uitli  iliaC  uliicli  cxiitv-l  ov.'i'  Ibirty-ai):  y<ari  afft,  wbrii 
1  tlmt  kiK'rt  tli.^  ilitfi'tviiiMr  tn'tuTfit  a  Iwttfty  ainl  itii  iuntitntoi.  alul  «>!!■ 
(•(■ini'il  iHiuir  v«(pir  i'lcii  'if  Llii'ir  ii's|iii-tii'i.'  riitiiriiiin*^!  uiii  itrifk  wltk 

a.ilttiii.iliiuriit,  hi  1352  till-  ICllliliYiii  liiul  I.K'i'ii  ciiiKHil,  Ilir  tlinoUt 
liiul  K>vrii  I'laiT  i<t  ihr  |inictii'iil  nniktr.  I'lil  lut  vit  iIk-  lailn  liail  not 
n-1vniiii,l   vi'i  y  fii'  I'li-lil    lUv  lili-."    UM   il-JWIi   liy  III*   )'f'-' -      iIk 

>>]'iJtt   nf  IIk*  1-riMiuntt.it-t  *'»!■  a»  yrt  llic  cuiiliulhtii;  ml'  '    <)id 

Tllillil    llf  lIlT  btll'll'Ilt   wan  »i']    fll-l-,    Bllll  •Micll    lllnlltll  hIi'io  :it>.I>f 

vnmbiKkM  mi|uiry.  Ni'W  flvliU.  niiili.-aiiiMl  uf  tlii'»,  Itatv  it^a 
i)|rniii'l  :  nerve  a|i|ilicaliutiH  )iavi<  iHirii  ilivrix-rnil  by  wliicti  tliv  [>on'iTa 
ul  rkcCiii'lCy  Iiavr  Ihtii  iill1i?ir>l ;  kiioMii  a[t|>lii'>ittim>  liavt  Ix'i'ii  {jitiitlj 
a<lvalii>il  4l|it  mli'iiilcul.  1p  tlli"  lillli-  nf  Wliii'li  I  i)>-ak  L^'iBiJuiintiVi'Iy 
r-'w  <-f  lilt'  r.^fJi/titn  ill  ti lr>;ii)|>li  noikiritc  aiiil  lliut  waa,  nivakiuj; 
linui'lly,  tin'  wli'  itriiiriiiitialioli  nf  •■li-f|ri<:ity  llinl  eonV\  I*  coiiim«' 
(niiliy  '.iiUivjlv.1-  >!,(-■■  ■Ilta/'l-^l  llxi-cli.  iy  «liy  know I<»l(j!i'  uf  tbr 
ix-lftitv  iiiioii  u'liii'li  ii  Vni.  fiiiiii.li«il,  i.r  iiilviiHtr^l  ill  lti>-  |>r<i^i-u(  it 
iiiijtiil  tiuk'- ;  null,!  I<ii>kiil  tii  it  »»  kunii-ihiiif^fii  t}i'''ii»mi'iii>'  of  wliirh 
LtifV  oiiiUl  I'lmlriliiit'  nilli  [iinKl  I»llieiiiHulv«ii.  Ktiniiiiiiin!  i^i.O'aat  nl 
till' l.in-a  tli>iln;<.>v>riii'il  il.  nr  tlir  luinniii  wliy  ltiIjiii  a|i|uiiit.>io  «'»* 
'•iii|il"y.'<l  !.■  |4<uliit.-i'  iiB  .-iriiia.     To  ilii'iu  uiiy  Viiowlil.     "'  'ij^lil 

ttlnin  wiut  oiii|>imiil.  tlii-  |niii-  rvault  of  txi^^tidia-  iu  a  iiii, 

At  til''  |>l<'-r|ll    -t-iy   .111   ititiir   c'liuigi.'   ha.i   tukt'ii   )<W'  .       1    .  U'.'  <>f 

tlir  ailrnuiHil  ojicinttoii.''  iif  rlcctritnly  ilnr>  u.  yniith  iii^^nite  himiMjl 
Hltlinnt  liiii-ilig  suiiH'  liuU'  or  liking  fur  iiivn'ti^tion  ami  tliu  iiri|iii4f' 
tloii  of  real  kiiowlnl^;  i>f  llii'  •iiliiiN;t  in  wuicii  lif  in  inti-rwitnL 
i^-jttiro  •ucli  at  thin  brat  .jnatify  thrii  rxUtPHW  ill  loinling  aiil  to 
tlioH'  who  .-c'k  Xf>  •■1<-Yiit'.'  llifiii'i-lvi'*  mill  tn  kunw  whai  can  be 
loontcil  fiwii)  thi-ir  iin-'l'V>>rt.ii>  in  kiri-livii  laliiiui-H. 

\  •liitin^ui-li.-il  -ci'.  iitilit  -tHf'i'isii  •ili'''.-  'It^ti''*'"!  IIi#  iiwrv-  trvrlxtt 
of  rloclti.'  ti''i'g[ii)>)i  mucliiiK'*  aa  "iiiiil.iiik*.vti">u*  uioiikey* "^lliey 
kii"»  'inly  tltal  iiiuviii^  a  oprtuih  liaiidlt  t>  lti<-  i-i^bt  m  lo  thv  IvD,  ur 
a  kvT  ii|iaiji|<.li.i«ii.  inuiliui'il  !ii;;iul>  09-  itnuk*  that  u-civ  ltf(ibk'  at  the 
hiitlK'i  villi  uf  a  win*;  liiit  tiu»  iWy  inmlnii'il  rlniii,  m  •^hfi,  tlicy  wao 
iitlirt'iiii'ly  ipioi-niil.  It  i*  iiol  h.i  uitli  llir  utiiilml  nf  iiiiokm ilaja. 
TliL*  mull  wliii  ilrvotivi  lii.>  life  t«  tliviili'diic  li;;1il,  iiiotii'-  |«iiiii-r.  vi 
otiu'i  it1li>-|  l.iinih^diM,  kuoio  lliat  111'  uiiiBl  iii>.'i>aiv  liiiu-'lf  l>y  *  canfitl 
I'l.iii-ii'  ol  tlKxiiTiiin!  ntn-ly  IfHwi"  in-  mi'lrilakm  practical  work.  H* 
tnimt  kiiinv  IW  rxoniu  (••■  all  that  Itr  iloiw. 

TMw  it  ixi-lr^i' Ui  till'  (liMi  ill  tliL-  lai^in  ili'iailnl  lim  III*  siicdignt. 
ju'tiltcdtiiin  f'li  ihi^  [ini|HiH'il  all'j rail 011  tii  lli«  nanii'  ufuiir  KOfU'iy.  In 
llir  nnnittiatv  of  cl(vlrit.'al  utH'nili<>ii.->  whi'-li  1  liair  imt  U'fiirr  yoii  1 
Imv  fiivvn  tlm  lur,;»t  a\wr  in  ilic  rliftric  li'1t-Kta)i)i  ami  itn  ii-millv  I 
am  jiLililioil  iu  *'*  'loiiifc*,  lutiini'i'  llif  tfl")nnpli  i"  tin  iiiost  nearly  iwui- 
)>)i'f<~l  111  ,ill  itti'  l-iiiii'.-hi''> into  u'liifli  till' Uni. ol  I'lii^tniity  ui'i.'  i1ii'i-J(nI. 
Xl.  iliiiilit  tjniv  i<  itillriioiii  l.iirii)ih."i«>ilj.|iiin'i«,«,  Iiijt  it-.j.ii-.ii.-irrwotlt 
ikildiii'.  mill  it  i»  kdiiTrly  |ii><>ili1n  ()tnt  llir  riiliiii<(Mti  vii'lil  iti'ini  tliai> 
l^Ojinn",  lioivi'Viif  iinimrtAiil.  ill  ilpljvlLi.  Wlii«ii  tlm  Swi^iy  wa*  Sr»t 
ibituilnl.  "Ti'li'i;iH]iti  Kii(;iiii'<'i»"  uai  a  ritliii(;  iianii',  im  it  van  unly  ia 
lpli'gi'ajdjrjigi|ji'<'iiu(;  liidi  any  i:iiiiHi'l«rkibIc  uHHibvr  of  lliu  fulloiml^uf 
tin-  -vitno'  w<-  Jic  LvTiiniili'iiii;:  wiJiv  ai'tivi'ly  innawd,  .V  Kivat  cIiaU]CL- 
Iiii-  liikr'li  |.l>u.'i.-  :  |~Jnilivelv  rVi'li  Iiioti-  iliiiN,i1d!i(.  tlim  it  wai  tWii,  It  i> 
lii.u    ii'lulivi'ly  li-n  III.      'I  In-    li.-lil  lia*  Ih-.  11  n,>  oun  IiiIIv  irajinl  llint  it 

•lilt-ti  iitllc  irinjiintiou  tn  tlin  avaa({<*  (tlraiiir.  SjH-akiii};  ^I'lii-rUly 
1  nii'U'*  thiiiifclils  iiTi<  ■lirf(Tiiil  toiitliirl  c-luiiiii^K  wlxTi^  ihi-y  iiiny  vrk, 
•  in  {(.irtiiilly  >'\iil<nxil  m  llllknl>u*n^>Kioll^  tin-  lainr  mxl  |iiiAi  ihnt  may 
nci'nii-  I"  ili<i»c  will)  will  vitioiii-Jt  tlieidii.  "  Ti*li*g(»i>li  >'ii|:iM>(.'i>  ' 
fliv  !-till  ill'.' iiionl  iiuiiii'iDim  unite  ill  iinr  Iwily,  I'lit  iiiiiii  tli>-  fonr  of 
l*iiviiiii"l-nu<.'-»  Ilii'V  full  nn  liinjCT  Im;  will  l">  I"'  lli"'  B|"-J*i»l  rvnn—'ii la- 
tin- "I  il»  iliiiiJH'ti:  r.  'ITi'^  InxtitutiDii  "f  "  Kli-i-lmvit  EiifptH.-'.-r*  "  11  » 
Titli'  cotiijirvlii'ti-nvv  ctioiiifli  to  incltiili- nil  ilrvotvMol  th<?  ivitiuy  ;  tut 
cUui  uf  tvotkei^  in  siiiglfil  out  (ur  iiinliic  inuiiiliu-iuie,  iiti  cUw  U  hy 
tiiiiilirutioti  Rxcltnltil. 

T)ir  I'l-niiilpnt  ofthi'  Raynl  Stioiriy.  in  liis  Rcvnt  aiktraa,  biM  iIm 
niH'inlii'i'K  of  Uiiil  1'»rii»l  l-mly  ttial  tliv  woilJ  wantnl  a  ^irat  iliacoaT 
— iLal  il  «(M  uivfl  'Iv^ial'li-  tliat  iIk  iiatuir  of  i-lcclncitv  BhouUl  M 
iiiitili^  kiiou'ii  anil  ili'tiiioil.  W-'  may  W  iMi  tlic  evt^  ij]  biii:Ii  *  ilisooTeiy, 
nv  limy  it'  fjr  fruiii  it,  Th«  iirvi>ileiii  tn  bi'  MilTixl—ihai  of  tli*  titW' 
I'liunti-ii'i  of  till.' iiiyiit'.'iiiiui  a^^'Ut  tlml  nuemn  ti'i  ix-'rviuli' iill  iiatnit'  — 
iaiik<>  ajinnreutty  *itli  llir  I'linivUy  |wi7Jltn(t  om-,  Wliat  i*  tltnxiul  f* 
i'liiliwiliiiti-al  lui-t  Ilii<i)toi;ii-iI  ttiiili'jilii  hnvp  ■iiiarr<'ll<4l  nvvr  tbc  lattrr 
i|iicniiiiii  Tor  niiiiiy  j.i'iirr at i"ii*  n-ilhmit  (MlvaiiciiiK  "'«ri-i  i"  a  »>liiti<%. 
I.^l  u>  Uni>t  tliut  "U'li4t  i^ilwtncity  '■"  may,  in  Un  ftilni^m  of  tiuiv, 
icctivi-  un  nIl^»t-^  wtiicL  v>iil  vxtciiit  tliu  l>uuuiiiim-)i  ul'  its  iim  Ui  |>ur— 
iKiMM  lis  vi-t  iKi'liKiiiinl  .■!,  .iii.i  iliat  tilt'  Ivnrf  t"  it  cinifci*  "n  iiwn  may 
t-t  iK'jnjiiy  riultii'lit.'i  iiiaiiy  folil. 
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"I 


PROVISIONAL  PATENTS.  1S88. 


£0. 


lOO. 


Xfrii 


I  .I\vim;v  2. 

l^^^^O.    jKlin     jtlu-liili       iii'l      .(•'Itli      V'.iiiiiImii  -  Sllcltill,      <'>L.lril>irInI|.|..l.l, 

^^B  tLiiiu^riih,  IC<ri;     i,<r  The  CDtlro  or  pjrtinl  propuUlon  of 

^^H  Uvy^M.  nicycloa.  »ail  volo«ipGdcB  by  meiuia  of  electro- 

^^H  nMora  workod  by  prlniMry  bniterio*.  —  iOiiii|<I('tt  ^wcilb.ii' 

¥1^30,   B>ln*nl  Ti-vt,  28   .S.'iilli(>ii.j(|i.u-}.iiililiin.'»,  i''1ii>i»--ry'Liiii<,  Lowlnil, 

I  W.C,  ''>r  A&  tmproraBMal  !■  voluUc  bnltflrlM. 

I  40.   Ivtuai'l  T>  ■»,  W.  S'lHt'i-'iiii'l'-n-ltiiiMiMj;-.  I  li.iiM  •-ii-liui',  I,iuil>iii, 

I  W.I.'..  i<ii  An  lapr«vemaD(  U  «t«ctno«a  Uock  liidl««t«ra 

^^m  tor  rAllwkyB. 

^^^Bt,   Ktlotril  Tyi'i ,  28,  Ni(illia:ii{i|iiii  )•l1llllill;:^,  C  liiimi ry-Liiir.  IniniLiHi, 

P^B  Vi.C.  f-i  Aa  taiipr»rM)M»l  In  voluUe  bKn«rte«. 

DBfkt  .Ini.n   Mnij.111],  1,  (,iii.-.  u   Vi- liHui-'lii'.i,   Ijiii.i.ui.  y..f  ..  liir 
boproTODaBtK  In  tups'  Uxbt*  Id  canneetlon  wllA  ablps* 
nMeh»iil««l  «r  eL9Ctii««l  t«)«8rikph  ■ystomt. 
^^£6.  ■Ui'ii--'    V.it'     .ti  liii-.ir.,    i7.     I.iiiii.lii'i     lull  lii'lil-.    Miilillr^'X,   tilt 

^^H  portion  or  Iiunliuuit  of  IttMUiJoaoeaco  olootrlo  lampa. 

P^l  .ti.vi.-Anv  5. 

F  BO.  J*in«  ItHMT  Tliatii.*,  3,  Wiriil^rv  j'Mir!,  Hntti'ii.-n.  tx-ixiiHi.  S.W,. 
I  fur  ElaetnHniMluuloKl  anuniBtlc  appanitua  (»r  tUs  ftAla 

I  of  m«rehJkiidlae. 

Ill  iirj;    H.iTiU    |jik<'.  4&,   SotilliKini'Ioii-liiiil'luiK*-    l.onil(iii,    fut 

taspiowcNMBU  ta  uid  Talattng  t«  aptMrntm  tur  svna. 

■Mlas  •lactrlelty.    >\Villiiiiii    llniii.tii-,    riiit''<l   ■^t.iU'a),— 

Jam'aby  1. 
Im-y  WllIiMii  B«<.it«.  13   All-'ll'-tT*-.-,  Xi.itiii;;  Hill  il^f, 
■nSaa,  W.,  lor  In)prov«Bi«Bt  la  tbc  Uuntatian  of  dwitrte 

•MlttUMaK. 

WiUiiun    llni'ibil'l.     Ihtjy    Mil')-  il      :>i..l     Sonm,]     UondtvlJ, 
Rtnitx-i liy.  Nriitiii;)iuiii.  Im  EI««tne  tr*o  tnba. 

JaIui  I'k-nl'i.  I'uill.iip'r,  12,   ll:lli:iliill>-i--liii-n,  ,    Vj.'.ui..,   A'.inUm, 

for  taiprttVMaoBta  of  tbe  avp»T»VB*  for  pv«dDeUi«  U 
doetMl  •iMnrw  str«a>D*  In  tb«  »umo  cur*cti«a.  —,  Uwii|>lclv 

^;>MilI>.iitii>li.j 
A)ft»l  Jitliiii'   i'«>i>li,  i25.   iiiali    llnUnoii.    Miil<!|i'!''i,   Tor  IK- 
preT«m«Bt«Ui  ar  r«liiilnK~to  «Iooaiosl  tummiM^-'Otlo 
£l)[Uli(f,  Gcniuuij,,— iCoiu|iku  Sj*:titiialioii,i 
J.iSr.viiY  5. 

l>.>r  I mpre vn»» n te  In   Ui«  ntUlsaUoa  of  wnsto  prodiiflta 
Ctmb  «lwitrle«l  bUMTlM. 

Smil   Ih'liui.   All'inn   Ctiiirliers.   f'iip»''i!ry    r',i\vriii'iil.    Liii.lim, 
E.C  for  ImpireTen««ts  In  clacuie  incftadeMmit  lamps, 

Hit;(«   -A'lt-f't!    iN'l    .liil.ly    I'lmyl^-.    .tltiimi    L'lt.iiiitii'i .,    Kiuilmrv 

F'lviiii'iii.  tf>iiil<>ii.  K.'..  till  An  inprovod  portable  electric 

battery  for  mlaeis'  oad  otbor  Uunpa. 
,lc«"[(t[   Sltil'.T  t>'"ii    HtNin .  it'\>   \^'.ii  riiiKliiii.    ("i   Improving 

MieptoODltt  exobutico  Bitt«a«to>  or  electrtelty  sencratont. 
tt2.  John   ll'iil-'M    l>;ivK-^,  23.    Ati>l.iiii.-'U>s<l,    Cl,'i|ili;iiii,    S.VV.,   t'«r 

laprOTomsau  in  oloctrtcal  neaaarlnc  Uutnunenta. 
810.  JaaiH  Tlioriii-  Riv.  of  Ihc  lino  i>l   Hkiii')),  Kiuin,  uml  K'x,  17. 

H^K  aiaumc  auters  or  apparattia  ror  moaaorinx  and  rcgtator- 

^^H  tag  alaetrtc  Durrcnts. 

^^^  .Mxi  \«v  7. 

L  Si.  TUoiiiM  r«tk4«,  '>r  Ihc  enn  !•(  Elwrll-Poikct  iLtmiti^l).  70 
^^m  SUilcrl  >li-<'t.  MmK  tu-t'i    !>  I  luprevMnaats  la  attoniatlag 

^^H^       emreot  dynama-oloctrto  maobiaaa. 

^^^■^^1k>iiia«  Piikii,  -I  Ihr  tlnii  '4  Klwrlll'jirltvl'  .Llililt'"! :,  iil>1 
^^^^^B  £>lraaii>l  R"a.  70,  MrukM-mMl,  iiAUthe^trt,  Ti-r  A  aew  or 
^^^^"  mpravad  alootila  raatai'. 

S96.  TbixiiiJi  l'.irk.T.  .>(  llir  tiiin  nj  V:i».H-l'jit.,.,  ,  Liniil^-l',  70, 
Matkctttrrvt.  llaticbmlfr,  for  Improvaaiaata  la  aiHtetLM  for 
■laetno  olrevlta, 

ENS.  'nKimiu  I'lTbcri   of  tlw  linn  *f  Elwlirnrlcvr  iLiiiii("l\   70. 
llArkrt-itnwt,  Uaaebwtcr,  for  A  im>w  or  unproved  oleotife 
BoMr. 
Jasharv  9. 
96&  Chwfaa  Drahai  Abol,  28,  Soiitluiu)itiiii-)iui1<liiifpi,  CliatKwty-liinr, 
LmkIou.  W.C,  r«r  Improramaaia  la  aleolrle  aro  tamps. 
(Tbo  Bna  (tftiiimiviixcitMl  tUl'kr,  Cirniuriy). 
J.tNt  AllV    10, 

m.  Etiill  lliM>«>1ylc  Jiarin  Ati-lrruli.  62.  t.(iig);h>ini'inij;Ii-i<ni'k.  llri'tUai. 

H.M*..  Miiii  V,  r>>t  Bo«u-lcal  prMtnotloa  ef  balogotia  and 

Ibatr  eompftundM  and  utilUnilon  Uioroof. 
BH.  ,I»H,r.   <:■,-,.    |.....r.iiii,    Ni.il..]!.    1I.II-.     NiMl  ilk-.V!ii'l    [.-.iij'loLi, 

W  r  .    Ii't    New  or  Improved   apparatus  lor  oeavonins 

ait«matJac    eoirants    »r    dootrlcity    iota    ooatiaaotta 

aon^Bts. 

U6.  J''ho  H"liiy  TwkiT.  8fl,  tUroiihurii-rtrv.:!.  C«lll|'  UUl,  ItiriUtllK' 
ham,  U.T  nMtrUal  nsaanrlac  laatrtuBent*. 

QA.  J*iiif*  Uri'v-^  U.iiiiti,  XiMiill.  lli-^,i.-T-,  y-ifrilk  tilirtt.  Iiuiiilim. 
W.C..  '"I  New  »r  Improved  apparnioa  tor  oonvortlac 
altaiaaUag    oturenta    ol    clcetrlelty    lato    oontlsuona 


ST. 


-lA'siAKr  12. 
606.  Chadr-  UAik   Poniutu  ai»l   Rr'>fiiml<l   .frllior  .tiHilli.  ».  Rror*- 

iiii-.-  -ttii't.    Mill"! .  .|i'i.    f<ir    improTeaumte    in    ibo    eon 

scracuoa  or  ctupiMulo&  llUlnBs  for  incandos;  onl  tleotrle 

lanapa  -  )'o!ii|<I<'!>'  S|>-'  iin-iiixti,  i 
507    l^ii.iiiiii'l    M'ifC.    20.    JobHtiiirv-tii.,    twtii),    Ui>nnaii,v.  tot   A 

raptttictoa  and  ooocrelUac  stgaal  talasrapb. 
531.  Il>'iiiy  K'lnuitiil.   '1?    i.iiiHilii'i.  iE.ii-lU!<U,  I/>ii<Iivii.  i..i  improvo- 

ntents  in.  and  means  or  apparatna  fOr  and  coaDootoA 

wiib.  tbc    scDcratton.    distribution,   tneaauremont.  a 

control  of  eleetrlolty. 


(AiMPLETI-:  SPECIFICATIONS  ACCEPTKD. 

(Viiiii-titr  7,  1887, 

i9W.  lii»l«!rl   K«|'|i,  Willt«ii  Ik'nry  Sni'II,  ami  JuI'mu  M"!1iv  VVnmit 

Ki'iil,  70.  i'li«ii«>i*y.i4ni>,    l*ni<\<in,  W.C*.,  lot  Imprevomcnla 

In  tbe  GimntruoUon  of  tiansromien, 

I'i.h];l  .41  \  10, 
2130.  )''inLii  i-<  pl'lil.  '2S,  tfi>iiiliaiii{iUiii-t>uiMiii/.<,   T»i)ili>ii,    VV  i'.     !<>r 

Xmproromeata  la  aloalriaal  Indaotera  and  oanmnutora 

IberofOr. 
2134.  .Mt  \iLii<1ti  .'irliiBBcUiair,  liijMy  II!II,  itiirrry,  for  ImproTomonta 

la  mlavra*  aalbty  lamps  and  la  RalTaalo  batterloa  eape* 

oially  ■iiltobis  Ihorefor, 

31a  IK.  II  yi 
9560.  KlvruO  Ca<i]iar  Warburtou.    4.    llui.6vM<'hatnlKM,    t7,  Sr. 
.\iiiiVhjuiiTT,  MiiiiiIxaIm,  flit  trnproTomsnta  isboldsraaad 
nttlngs  tor  elootnc  lamps. 

SAIL   I -I'lru^'     Kiitlip'i.     ."U,     <'r!«(l.      (iciiif.'. -kti.'-l,      Wi -lid  (I  tiller,      (■* 

tmprovementa    In  laying  alaoonoal  oondnoton    uoda^ 
iroand. 

M.\jt'ii  12. 

3782.  H<imnu>l  E>Inat<l<i,  36.  ^uiiTlMiii|>tuii  liniMiiir!*,  Clianeeiy-lane, 
I^niloD.  litr  mprovemonls  In  clcctrlo  teleirapte.— i IMfid 
KiiDtinrill,  (■diuaiii  .j 

3783.  Kiliimiiit  Ivliiai'l".  35,  -■^'iiirliiHii]iii.tii-liniM':jj,-5.  Clmii  Tij-tni"'. 
lA'tiilnii,  )<.•■'  latprwenionia  In  Horao  koya  wltb  mnlupta 
oontacta  for  •lmii]taa«ou>ly  traaamlittBg  tbe  aamo  colo- 
graBi   to   »ov«ral   statlana.       IMu'tiil    C.i->>i1i  U<    >uil   I'litM 

Kiuili.iiill.  ■■Ljiii.iii'.-.  I 

3788.  I-Alfjar  WiUiaiti  IlKkiiiKWi;.  2,  Cn'^lmm  i'lvM  tmil'linj-s.  Liitlo 
ISri'lf^r  "'ii-i'i,  Loiiilmi,  K.C,  |V>r  tmprovoateata  In  JunoUoa 
and  taatlng  boxes  far  eUatrteal  ooadnotars. 

Mm.' a  lb. 
3917.  Clurii-.  Miitfiil'iij;    3a.    Hi){h  Hotburn.  W.*" ,  for  ImproTe- 
mant*  m  rogtscarlag  appiwMlM  Bar  Om  In  conneetlon 
wim  lalcphonoa. 

Ji  tr  12. 
97^  WillU'ii    I'liilliii"!  Tlii.tiiii>«".'ii,    6.    \ji:i\  ititiii.    LiKiijKxil,    far 
ImprorotBenia    La     d)mnm»«Ioetrie    maeUnoa.— '  (i^oige 
Wittiiixltvutc  juij.,  Uiiil«il  Stales.) 

OiT'iirit  20. 
I'l,2b0.  Stoj'licii  I'litti.v  I'rcw.  .S2,  ((Kiiifliy  Uii*,  lA'V-lnti,  Tor  M« 
far  preventing  indaeUon  la  talophoale  elrealta. 

Ntivi:«iiK>i  14. 
15.58&  .laiora  Vale  .luhiiaKii,  47,  Lini'oltj'H  liiii-rt>I.Iii,  Mi'ldlisaoE,  for 
mpreremants  la  dynamo  atootrienaebtaaa.— (WiitMsba 

l^milli    Ki'L'lnniiiiski,  Kriiu'.j 

Dr,!  KMiiM^  2. 
16,568.  Artlmr     Wri^lit.    70,    ChAm-crv  lajif.    La«idi>ii.    VX\,    for 
tmproTCRioiu  in  opparattia  for  moaanrlag  and  rcgn. 
la  ting  el««trlc  ourraata. 


.SPECIFICXTJONS  PUBLlSH3a). 

1886. 
13,660.  Sir    P.  l^.  Saluuiona  and  otlicn — OemUnatlon  aloelrleal 

swUob.    6i]. 
16.109.  .>.  l\  VVAllcir-Klaera*  electrlo  safety  lamps.    M. 
17.018    M.  H.  ■'^lIlilll    Trajiitmlttinit  oloetrle  enrreata  in  alaetrla 

rail  ov  tramway  ayateros.     l-.  b-i. 

1887. 
700.  8,  Z.  Vv  F4>rianti-n*««rlo  rumaoee,  *«.    Si. 
6653.   R.  W.  EdilUuti.     (Talliaiuanil  uiIkib.;     Kotal  oaaed  clcctno 

lines.    5<L 
16.663.  H.  H.  I^ki.-.  I'ltic  Dii  Mii'r  Elfiini-nl  Train  Stj{ii«l  Coinpaiijr. ) 

■tootrieal  apparataa  (br  railway  atgnalUng,  Ao.     llil. 
15,730.  J.  YnugliHii-Slii'ri'.'ii — Oalvaala  b&iterloa.    6<l. 

1878. 
4847.  ¥.  i.  I'ltnuloniigli.     (iNtwyri.  i— Blooinc  lampa,      U.  Id. 
6306.  T.  A.  £<Li*oii— D«T«l»plag  magnetUm,  Ae.    8(1. 

1881. 
539.     K.  It.  ttiett«r.     (KdUuii.f- Eloetrlo  lampa.     U<I. 

18«. 
10,91S.  £.  A.  Kins— BMtrlo  IJcht.    S-l, 

1857. 
508.  C.  W.  Hurrinon— Bloctno  IJ«Kt.    Ii.  Itl. 

1879. 
4576.  T.  \.  &\i=ou-Kk«.WW  \aiaT«.    M^ 
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COMPANIES"   STOCK  AND   SHARE   LIST. 


W«duea 


Dli'iJciid. 


8.r«.ii 

l'< 

12  Feb.    

1;2 

12  Feb 

2(0 

28  Oct 

7/fl 

28  Oct 

15/0 

12  Feb.,  sa..- 

6/0 

29  Dec 

*/0 

18  Nov.  .„.. 

1/0 

28  July    

8/0 

28  July   

1&/0 

14  Oct 

1/0 

18  Oct 

S/0 

UOcL    

2/0 

14  Oct    

2I« 

HOft 

3/0 

2Awg.  

&% 

28  Out 

i% 

UOut    

2/« 

2Au(i 

8% 

3Jsn 

n 

2  Nov 

&X 

3  Jbn ., 

^t 

12Jan 

5/e 

34  Oct 

O/fi 

14  Oct 

a/0 

3  Jan 

5/0 

African  Direct  4%     .. 
Anglo- Am  pricBti  BhihIi  E.L 

—  fully  ]«iil 

Ai]gla-ATiioricin 

—  ?ref.    

—  Disf- 

Ki'siilian  SiibniBrin-F 

Con  Tdqihoiic  k  Mviii 
Cuba   .  

—  10%,Pref.    

Dim^l  SiMiiit^b  

—  10%  l-wF.    

Direct  Unitwl  Slsle*    

Eautcni  

-  o^ivr.    

—  6%.  ]8&1>    

—  4%De'V.  St.K:k  

EaHti-i'ii     ExtuiiHiaii,    Aim 

ti'jlasia  J[  China 

—  S^Dtli.,  18B1   

—  5%  Delj,,  moo   

1890  

B*Ntern&  S.  Africnn,  lOOO 

Gi-nnaii  Union 

GIoTk!  TekKrai>h  Tniat 

—  ti%Pitf.      

iiveat  Northern 


Price.      ( 

Paid. 

Wednea- 

dar- 

08  to  100 

100 

4 

3 

e 

4 

100 

38 

100 

63 

100 

14 

10 

i2i 

1 

11-16 

10 

I2j 

10 

19 

9 

H 

10 

4 

20 

9 

10 

Hi 

10 

14$ 

100 

109 

100 

102} 

10 

12ix 

100 

109 

100 

105)( 

100 

102 

100 

103x 

10 

n 

10 

H 

10 

13i 

10 

Hx 

UivlilttiiL 

1  Sejit    

25  July    

5% 

10/ 1> 

aSOtC 

12/S 

Iti  Nov 

2/(t 

Ill  Maicb    ... 

5% 

Ifi  May    

^d 

U  Oct 

4/0 

28  Julv    

12% 

IS  Oct 

n 

14  Jiiiy    

1 2^0 

1  July   

6/0 

:jO  Nov. 

5/0 

1  Sii].t,  

fiX 

2i'  Dec 

6/0 

31  Dw 

8% 

14  Oct 

3/9 

14  Oct 

3/9 

2  Aug 

6X 

2  Aug 

fl% 

-30  Not 

... 

13  May, '80... 

, 

2  Nov 

1% 

J  Sqit. 

8% 

Name. 


Gt.  Northern  5%  Deb.,  'SS. 
IndU  Riibber,  0.  P.  h  TeL 

Indo-European 

Loudon  PUtino-  Bnunlian . . . 

Maxim  West)  m 

Orieutal  Telephone  

Reuter'8 

Swan  United 

Submarine 

Submarine  Cable  Truet    . . . 
Telegra|>h  Construction  ... 

—  8%,  1889     

United  Telephone 

West  African 

—  6%  Debs 

West  Coist  of  Africa    

~  8%  Debs 

Western  and  Brazilian 

—  Preferred    

—  Deferred 

—  6%A  

-6%B  

W«st  India  aud  Panama  ... 

—  6%  IstPref.  

—  6%2ndPref.  

West  Union  of  U.S 

—  6%St«riing    


Paid. 


100 
10 
25 
10 
1 
11 
6 

H 

100 

100 

12 

100 

5 

10 

100 

10 

100 

16 

61 

2i 

100 

100 

10 

10 

10 

tl,000 

100 


105 
22i 
89 
5 

i 
i 

H 
ii 

135 

97 

3S| 
107 

lU 

5 
93 

bx 
111 

g 

6i 
3  3-16 
108 
lOfi 

1 
10 

»i 
126 
104 


COMPANIES'   TRAFFIC   RECEIPTa 


Kama. 

Rndlng. 

Amount. 

Publisbeil. 

£4,491 

3,300 

2,004 

PnhlUhed. 

57,703 

luc  or  Due. 

+  £175 
-H     222 

4-  4,880 

Name. 

Ending. 

Amount 

Inc.  or  Dec 

Noue 
W.Jan.  11  ... 
M.  of  Dec.  ... 
M.  of  Dec.     ... 

Noue 
M  of  Dec.     ... 

M.  of  Dec.     ... 
M.  of  Dire.      ... 
None 
M.  of  Dec.     ... 
W.  Jan.  11    ... 
F.  i  Dec.  31  ... 

£38,908 
21,600 

Publisheil. 
4,300 
3,613 
2,826 

-£1,631 

Great  Noitheni  

—  United  States 

West  ludit  aud  Panima   

~  263 

Abbreviations ;  W.,  iveek  ;  F. ,  fortnight ;  M  ,  tnonth. 


NEW   ELECTRICAL   COMPANIES,  1887. 


Name  of  Company. 


Blockley  Electric  Lighting  and  Manufacturing 

EclijMje  El'ctri-r  Battery,  Limitid    

Electric  Battery  Bnisli,  Liunted , 

Extended  Electro-Jttetal  Extracting;,  KeKning,  and  Plating,  Limiteil 

Jensen  Electric  Bell  aud  Signal,  Limit«d  

Orient  Electric  Light 

Platiuiim  Plating,  Liniitwi  

Portland  Electric  Light 

8inga]>or(>,  Straits  Settleinenta,  and  Siani  Electrial,  Liniited 

South  Metropolitan  Electric  Supply    

St,  Jantes'a  Electric  Light,  Limited    

Utiion  Electrical  Power  ami  Light,  Limitoil  

WiulieldB,  Limited 

Wood lioiuie  aud  Rawson,  Limited    


CaplUI 
Authorised. 

Capital 
OSend. 

Amount  of 

Sharea. 

Depoalt. 

Total 
Depodt. 

£20,000 

£5     0     0 

100,000 

£100,000 

10     0 

£0  16     0 

£50,000 

50,000 

50,000 

5    0    0 

1     0     0 

10,000 

150,000 

150,000 

1     0    0 

0    5    0 

87,500 

100,000 

100,000 

1     0    0 

0    6    0 

87,600 

5,000 

250    0    0 

60,000 

59,100 

10    0 

0    5    0 

14,775 

45,000 

5    0    0 

... 

60,000 

39,000 

5    0    0 

260 

15,600 

250,000 

10    0    0 

50,000 

60,000 

5    0    0 

260 

20,600 

500,000 

125,000 

6    0    0 

2    0    0 

50,000 

160,000 

120,000 

5    0    0 

3    0    0 

72,000 

200.000 

105,000 

5    0    0 

1     0    0 

21,000 

CITY   NOTES. 


Oemuui  DnioB  Trust. — The  dii-ectors  have  ileclureil  an  interim 
diviileud  of  &t.  9<1.  \ky  sIibiv. 

Knatem  XxtansUm  ConpaJir. — The  intevcHt  of  tliix  conijutuy's 
Six  iwrtVnt.  Dcbentnivs,  iluf  Fi^liruary  1,  will  lie  |«id  at  the  Con- 
solidateil  Bank,  52,  Threadneeillo-stifut.  E.C.  Couimns  must  bt  left 
thiei'  clear  day.t  for  examination. 

IMr«ot  Dnltod  StatM  Cabla  CompMiy — The  report  of  the  Direct 

United  States  Cable  Com|>aiiy  for  the  fiix  months  ended  the  31st 
December  states  that  the  revenue  (itnliject  to  revi.sion  on  settlement 
witli  the  French  Comi-auy),  afier  deiluctjug  out-liayment»,  amounted 
to  £23,003,  against  £19,603  (after  siuiiUr  deductions)  for  the 
eorrespouiiing  period  of  1886.  The  working  and  other  expenses, 
including  income-tux,  &c,  amounted  to  £16,865,  leaving  a  balance  of 
£7,138  as  the  net  jnotit,  making,  with  £6,004  traui-ferreJ  from  the 


reserve  fund  ocoonnt,  a  total  of  £12,142.  For  the  corresponding  half- 
year  of  1886  the  working  cxiienacs  and  other  jiaynients  amouut«d  to 
£16,354.  Interim  diviilenib  of  2s.  |>er  share  each  for  the  quarters 
eniletl  the  30th  September  and  the  Slst  Decenilxsr,  together  amounting 
to  £12,142,  have  liuen  declamt. 

KKatem    Telagmpb    C«npany.— Tlie    diroctora  of  the  Eastern 
Tclegraiih  Comjiany  (Limited)  in  tfieir  reliort  for  the  half-year  euding 

the  30th  of  SeptcmlierHtHte  that  the  i*cveuue  amouutv'l  to  £291,26^ 
from  uhich  are  deilncted  £79,936  for  the  oitlinary  expenses  and 
£34,102  fi>i'  ex[>enditure  relating  to  rei>airs  and  renewals  of  cables,  Ac. 
Aft*'r  jiruvidinc  for  income-tax,  there  remdna  a  balance  of  £172,761, 
til  which  is  addcil  £559  brought  lonvanl.  From  the  available  l>alaucc 
there  have  lieeji  paid — luteU'st  ou  debentures  an<t  debenture  stock, 
£28,538  ;  dividend  on  preference  sliareB,  £20,384 ;  and  two  interim 
dividends  of  1^  ]>er  cent,  each  on  the  ordinary  sbarcs,  £95,000,  leaving 
£29,398  to  be  carried  forward.  The  directors  have  xatisfactorily  com- 
iJeteil  tliu  issue  of  4  per  cent,  mortga^  debenture  stock  to  replace  the 
£450,000  5  iier  cent,  debentm-os  winch  fell  due  on  August  1st  last. — 
The  ordinary  meeting  wan  held  yesterday. 


NOTES. 


SnlNuiueana  lUiuniiiatltnu. — Tn  tbo  cxiwrimcnU 
enjjle  at  New  \  ...ik  with  ^  sulimer^ocl  lOO-candlu  incuii- 
dotoenec  Isunp,  cihjwts  al  u  iliKtiinec  of  1  *8ft,  from  the  Liin|> 
were,  il  i*  sjitfl,  rttiiliirtid  vistblu. 

North  Shielda.  Thf  coverwl  niiirkci  fw  \orth  Shi«W» 
WM  o|wniyI  Lwt  week  l»y  llic  Maym-  of  Tynemouth.  Tliii^ 
niiirket  is.  unothM-  exumiile  of  mo<lflni  iimoviition,  it  beinjj 
lit  tiy  mi?:iii!i  of  \hv  fikftrii'  lifjht. 

Uchting  of  Messrs.  W.  H.  SmlUi  and  Son'a.— 

We  uiultii-HUuKl  tlwt  Mtwfti-s.  WoodlioiLsc  unti  lUwaoii  have 
ham  entjufitod  mth  the  wiring  of  MestM*.  W.  H- .Smith  «ini 
8tma*<  extensive  jireiiiiHCjj  in  iliu  Stniiul,  iii  order  tliai  th« 
oflicos  may  be  lighuxl  liy  olcctriclly. 

Torqnay. — ^Vc  arc  gUd  to  «oe  that  the  use  of  the 
ulwtlric  li}jbL  is  cJttciiriing  to  |»n>vificii»I  tJioitnwL  At  th« 
Tim(ttay  Theatre  the  fliw  of  Ihij  Btiijje  are  lighlwl  l>y  eluc- 
tridry,  um)  this  tnclbcx]  of  ilhimiimtinii  is  utilisvtl  iii  nomv 
of  thn  -ifiDftiicubir  scenes  of  a  |ilay  now  ninning. 

Amlfinri. — The  Soci^U--  IridiuUiellu  of  Amiens  oflem  u 
ptixe  for  iliu  IxMt  electric  h'j;fat  initbilLttioii  in  »  factory-. 
The  iRst4lUt)on  niiut  \ic  viiiiivalnnt  to  300  gus  jete,  und 
dMi|>«r  ih*a  gas  nmle  on  tht'  premises.  The  jilana  iuu) 
itncrijition  of  the  installation  mtuit  he  Miit  in  to  the  Society 
bafon  the  lut  lUy  of  A^hiL 

Cippfr. — Th*)  PiiriB  comstpondont  of  the  TiiwA  Ium 
^mi  his  expUnition  iilxxH  the  ijreseiit  co[>|)cr  "boom." 
honiw,  atcoriiing  to  this  m:couiit,  in>ma  sjiociilatiw  of  th« 
Snitti-  dcB  Moiiiux,  which,  fimling  itself  atid  friends 
liivied  with  n  lii^^o  amomit  of  liio  Tinio  slwren.  vriM  com- 
MUl  tj>  yo  ou  Jmyinj;  and  Kirgaining. 

Selntloa    for    tlie    Eleotro-depo^tion    of   Ala* 

minliun.— Acwirdiiiy  to  ihw  nuiji^'  lA  M.  Hcrnumii 
Bonhtild,  50  |»irt6  l>y  weight  of  uliim  (lammoiiia  alum)  are 
t!W»«d  in  300  p*ru  of  wnter,  tO  |«i-t«  of  oliuuinic 
cUflriile  are  tlen  added,  and  the  Bolntion  is  h«itod  to 
9W^  Fah.  After  cooling,  39  |«i-l«  of  iwiawie  cyiini<ie  are 
•■bl  A  |)L»I«  of  ithimtniuni  coiisiiuiteH  the  anoile,  and 
l^dirrent  emi-loyod  must  I>e  wuik. 

Oectro^oposition  of  Hetols  by  nioan»  of  the 
DunipUve   Dischareo.— Mr.  It  K.  D<jyte,  atconling  to 
lU^rtriiii/:'    .Iniriwi,   liaa  defised   a  (iroceea  for  coiitii)}; 
ririth  11  layer  of  any  given  ract;il  liy  a  dry  method 
<ft    ■'  [-    ilion.     The  nlijvvl  to   Iw  i-nnttvl  is  nivfrwl 
I,         . .  1    ,1  ih«  melul  which  is  ti>  (uriiish  the  di.'jK«it, 
an  inteitnittent  diaeluiTge — it  is  not  slnted   fri«u   what 
irce  nor  in  which  direction— is  iwHaed  between  Ihoin. 

Odium  Medievm. — Dr.  T,  Wilwin,  takiiig  [latt  iti  this 
coBtrovcrBy,  which  ba»  been  lutcly  nigiiitj  in  7'h/  Timn, 
MkB,«l|Hrtof  his  (iryumeHt;  Who  mn  explain  why  a 
rerfnt  hticseshoc  nunfnetmn  nwgnetise  a  kir  of  steel  and 
DO  |w"ror,  in  faet  imjirova  by  the  i)|»emtion  f  Onu  may 
llitiiw  to  iiujriietiso  steel  with  thcfwiniohorsenhou  miij^net 
cv«r  and  wci',  iuit4l  all  ibt:  biecl  in  the  w<irld  Iwi'umos 
,  and  itill  the  magnet  remuiiie  us  lively  tie  ever. 

High  Jlaks.— At  a  oonT«r»aaoi«j  and  cwiicoi-t,  held  at 
tbo  Kdtton  aud  Swan  Corapunys  M'orb^,  Pondera  End, 
nearly  tlw  whole  of  the  employes  accepted  the  inviutioii  of 
ii,o  nuiujiur,  Mr.  (Ijminglmm.  to  whose  kindnesn  the  cnter- 
t«ilUU«lit  Wb  due.  The  muMCul  Mction  of  the  employes 
voIunt<«red  their  wnnces,  .iitd  a  pleading  prograiuiuc  »aa 


provided,  iho  [wrformunces  being  much  ap[)roc)auxL  The 
entire  lurrangementa  wore  carried  uiit  iii  a  highly  satie&o- 
torj*  manner. 

Watt-hours  or  Watts-hour.— We  notiro  that  some 
of  fHir  L^i.<-i-iin:il  I'lii/rircs  (fxiitif  ^fl^tt^■hf  employ,  a*  the 
phirxl  of  utUSltrtiic.  the  expivasion  tL-aUs^ttrf,  Surely  this 
is  a  Rustake!  The  unit  of  wot'k  in  questioti,  iu  the  |>lund, 
mijjht  putt  .«  well  Im!  honr-wiitts  its  the  converse.  It  w  the 
eomjionncl  wort!  ihat  i«  in  the  plum),  not  either  o(  it«  com- 
poiienta.  The  expression  we  refer  to  would  convey  the 
impicegion  that  the  niimorical  value  wiis  do|>cndont  U{>oti, 
Awd  cipud  u>,  ilio  mimlicr  of  watta  only — tbo  unit  of  timo 
bdng  taken  in  the  eingjidar. 

Conical  Electro*BIa£iiets.— In  the  ra.'te  of  a  cyliti- 
dricikl  clectK»-mii;^iict^  Uic  ntagtictic  attraction  tiecomes  nil 
at  a  distance  from  the  |iole  gnwter  tltttu  half  tlie  lengtJi  of 
the  magnet.  But  if  the  core  and  \\»  siuroundtng  coil  arc 
of  conical  form,  the  dixtiUice  of  atlmction,  meastired  from 
the  amtiller  end  of  the  core,  may  extend  to  two-thirda  tho 
length  of  the  ma^ict.  According  to  V HirctTineu,  M.  Th. 
Burgvr,  who  ha»  I'ccvntly  taken  wit  a  ijutent  in  Uoi'nuiny 
for  electro- ma};not«  of  this  form,  recommends  the  uae  of  a 
double  niiignec,  i.r.  two  cuiiicid  magiieta,  one  fitted  witlu'n 
the  other,  nod  havinji  their  i^imiW  [lole-s  at  the  same  end. 

Now     Carbons    for    Aro     Lampa. — Mr.  Uime   as 

dtiviiieJ  a  new  |troc«rM  of  pre|«u-iii^  nirboiis  for  arc  Uaips, 
which  it  x't  Raid  give  good  results.  Thcae  carbons  are  made 
a«  followtc :  Kipiul  partR  of  elose-biiniing  coal  and  voiy  pimj 
coke  are  triturater)  together,  and  to  them  is  added  a  siitli- 
civiit  qiiuiitity  uf  nittor  s<it»nited  with  lurie  acid  to  niakv  a 
pliuitic  jKtMtv,  which  latter  14  (lufioud  thtuugh  moutdd  under 
a  pR-j^iire  of  fi-oiii  Ti'i  to  100  a(mo«[>hercc.  The  rods 
obtained  .ire  cut  to  ihn  pvojier  lurifjth,  [Hit  into  a  furnace, 
and  raised  to  a  bright  red  heat  A  single  Inking  {iniducee 
very  denHC  and  haixl  carbotin. 

Elftotiio  TraoUott.— Accoi-ding  to  the  Ttitgnph^  the 
MetrojiriliUii  K.iihvay  Comp:iny  have  concludedaii  arrange* 
moiLt  with  the  Electric  Tmcucii  Com|uiiiy  for  the  expori- 
menttil  tinining  upon  a  section  of  the  lino  outside  the  circle 
of  an  electi'ic  locomotive  of  the  same  |>owcr  n^  the  iiresont 
itcuni  io'comolive.  Tho  TiiKtion  Com|>aiiy  sti]>ulat«  that 
ahonld  the  itx|)ui-im«nt  prove  an  adviuiUigeous and  ecCMiomi- 
cal  method  of  working  they  aiv  to  h<Lw  the  uptiun  of  en- 
tering into  an  .igi-ccnicnt  for  working  the  railway  by  elec- 
tricity for  a  tvnii  of  live  yearn,  at  a  rate  per  train-mile  bo 
\>e  agrceil  upon,  siK-h  mto  not  U>  Iw  in  excess  of  the  cost  of 
working  by  moms  of  flteain  locomotives. 

Soldering  Telegraph  and  other  Condaciing 
Wires.  Willi  :i  \icw  to  s:ive  ex|ieinlilimi  of  liini-  in 
cluiiiing  the  rusty  ends  of  wires  to  be  soldered  together, 
Mr.  l*rifiiajiu)ky,  in  an  Amuricuii  content )Kiniry,  makes  a 
suggestion  which  striken  ua  as  tiot  being  altogether  tiuvul  ou 
this  side  of  tho  Atlantic  A  quantity  of  solder  ia  melted 
in  an  imii  |H>t,  iind  fnigmenta  of  tud-ammoniac,  whicti 
hocoine  melled,  arc  thrown  u|>on  it.  Tho  vndsuf  the  win» 
are  first  dipijod  into  tho  ftuwxl  »dt  (which  haa  the  projwrty 
of  disrelviug  mo«t  of  tho  metallic  uxidtw),  and  aftei'warda 
into  the  solder,  being  in  the  Utter  ca«e  held  together  by 
binding  wire  or  other  auitahlo  means.  Should  the  solder 
nut  adhere  on  the  lirat  trial,  tho  operatiOD  i^  to  be  repeated. 

doctric  litghtuig  in  the  City.— At  a  meeting  of  tho 
City  ComntisdioDer$  of  Sewei's  on  Tuotday,  Mr.  3.  S.  Bell 
brought  up  the  rejMrt  of  tho  Sln.'et«  C'omndtXiwL,'>M\u,0&. 
contained    an   amenAed    ■A.titoLft^niMxt.'L   *i\"Cb  'i^'i    fc*.\tf^»»- 
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Ameiiran  Brufib  £l«ctric  Light  CoiiMtiition  for  Iightin|(  a 
district  of  tho  City  by  electricity.  Mr.  Bell  said  he  vras 
sorry  to  »ee  that  ho  many  of  the  mombcrs  }imI  loft  the 
court  when  a  r|iicatinn  of  such  importance  was  to  he  con- 
sidered.— Mr.  Shuw  thought  the  subject  van  far  too  im- 
p«1awt  to  le  setllwl  at  tho  fug  end  of  the  mooting,  when 
many  memh^re  who  desired  to  take  part  in  the  discuasion 
hmi  left.^ Ultimately  it  was  agroec!  that  the  nuiitur  of  the 
report  he  printed  and  circulated  among  the  niemhers,  and 
that  it  should  be  considflred  at  an  ourly  hoiu*  at  the  next 
meeting  of  the  comi. 

aUtdrid. — Fourteen  [letitinns  have  heen  presented  to  the 
muaicipBlity  of  Madrid  to  use  tho  puhUc  throiighfiires  for 
laying  cables  for  the  supply  of  electric  light  arid  i>owyr  ; 
biit,  in  the  unbusinees-like  manner  in  which  9ueh  things  ai-e 
dealt  with  hy  tho  local  authority,  no  cleeisioii  hiu  Ivuen  come 
to,  and  it  is  difHrult  t4i  say  when  t-here  will  be  oiil\  In  tho 
moantimc  n  very  Imdiy  manii^od  company^  whn  have  a  ]»ro- 
visional  authority  to  lay  cablw,  la  aupplyiit^  alnut  1,000 
iiir-nmlosocnt  lighte  and  some  SO  aira.  On  th?  other  hmul, 
t:ho  Modiid  ffcw  Company  pretend  thiil  tlicy  Jilotie  h;ivo  the 
right  to  lay  undergi-onnd  cable*  for  eloctn'c  light.  In  fact, 
everything  i-clating  to  dictribiition  is  in  such  a  utate  of 
chaos  that  oven  |>rimnry  IxiUerie*  xvould  have  a  chance  of 
adoption  if  their  working  ex]>onaes  could  Iw  brought  down 
to  a  point  at  which  the  cost  would  be  about  uiiual  to  ><&. 
I>et  I.OOOfu  for  ;j;us. 

Tho  Proposed  Paciflo  Cabl«,— A  apodal  disjiutch 
from  UttiiH'u,  Ontario,  to  thu  Ilost<fH  Hertiiil,  under  dat«  of 
Decemtier  27,  road  a*  followic^Yoiu- correspondent  learned 
at  the  Department  of  Marine  and  FishcriOfl  to^y  that, 
onHng  to  xomo  miNnmlui-Htaitding  helweeti  the  Dominion 
and  Aiistr^liaii  OuveriiinctitK,  the  [IciHutiu^  of  the  Dominion 
Government  steamer  "  Alert,"  which  was  to  have  left  Hali- 
fax this  niotith  for  tho  Fiicific,  to  make  a  iiurvey  from 
British  Coluinbi:!  to  Anstniliii,  for  tho  proposed  cable,  has 
heta  indefinitely  jioatponod.  Tho  two  GoveromentA  were 
to  cany  on  the  aiurey  jointly,  tho  Dominion  Goveniment 
to  furnish  tho  sKjamer  and  Australia  to  defray  expensoa. 
Every  aiTangemcnt  had  t»con  miuie  for  the  "Alert's" 
de|)urturo,  and  tho  delay  hjw  caunod  much  disipjioinlnient 
to  the  projectors.  The  cable  was  to  form  i)u.rt  of  the 
F]eraini(ey*tera,  ty  which  he  pniposod  to  connect  British 
Columbia,  Aiistraliii,  and  Indi:L,  and  in  which  he  has  been 
promised  the  supjwrt  of  all  the  Govenimenta  coneoniod. 

Telepbone  Switch  Board. — The  lar^cat  of  those 
boiinU  lit  present  existing  is  at  the  New  Yoik  Exchange. 
This  lK>at\i  is  ftulwlivicled  into  44  soctionn,  and  is  pluced  on 
the  top  floor  of  the  building.  It  will  accommodate  6,000 
wires,  with  capacity  for  inenmeing  to  10,000  when  wanted. 
Thia  nitimmcuh  l>aml  »HI1  be  nearly  300ft.  long,  ninniiig 
through  each  wing  of  tho  building,  and  across  the  front. 
To  make  the  connections  in  the  olKce,  over  1.000,000  joints 
had  to  be  aoldorwl  in  the  wires,  and  about  3^000  miles  of 
wire  have  been  used.  There  will  be  an  ojienitor  for  otich  50 
Bubecribers,  anil  each  o[>erator  will  be  [mividod  with  the 
most  adv«nced  improvumuuts  in  tcleploita  ti-aiutmitteni  and 
head  recftivci-^.  The  batteries  are  all  under  the  floor  of  the 
room,  where  they  eaii  be  readily  reached,  to  ensure  prc^r 
care,  and  every  other  possible  provision  haa  been  made  to 
BMurc  aa  nearly  a  model  scr-ice  as  can  be  obtained  at  this 
time.  Some  idea  of  the  tfemcadons  tuie  of  the  board  may 
be  gathered  when  it  ia  stated  that  110  men  were  constantly 
employed  foi*  two  months,  and  a  hirge  number  for  several 
moQtba,  in  the  construction  of  it. 


OrerfaOAd  Wires  In  London.— The  opposition  of 

tho  local  niUhoritiaq  to  overhead  wires  in  and  annmd 
London,  which  in  li*85  led  to  the  withdi-awal  of  the  bill 
iiiti'oduced  by  tlie  United  Telephone  Company,  is  likely  to 
be  renewed  this  session  through  the  dnftot^iting  of  a  bill 
by  the  same  company  to  carry  out  in  a  more  limited 
area  the  powers  originally  proposed  in  \SH:>.  The  main 
object  of  the  bill  in  to  obtain  Parliamentar)'  eanction  to 
the  oiioction  of  ovcrhcud  telephonic  wires  along  any  rtKid 
or  land  withiti  the  city  of  London,  the  county  of  Middleaex, 
and  so  much  of  the  counties  of  Sturey,  Kent,  and  Herts,  aa 
lie  within  1  '2  miles  of  the  Gwieiul  Post  Office.  For  this  ptir- 
|ioHe  powei-8  are  songht  to  place  and  maintain  jtosts  along 
any  roadway  upon  gi^nng  21  dayi;'  notice  to  the  load 
authorities;  and  over  any  luntU,  with  the  coiifiunt  of  the 
occupior,  le«Me,  or  owner.  By  the  hill  of  I88A,  it  was 
intended  that  these  (towers  should  extend  to  100  miles  of 
the  Geuotul  Port  Office,  instead  of  1:2  aa  now  giroposed. 
Thera  ^Kiiwers  arc  asked  for,  we  aujiiNJifo,  in  urtlcr  l<o  enable 
tnink  lines  to  be  erected,  to  connect  London  with  other 
induxtml  centiv». 

Primary  Batteries.— Mr.  C.  R.  Alder  Wright  biM 
nuidc  cxi>eriment«  in  the  coii»lniction  of  balterieji  in  which 
]ilatinum  or  carbon  plates  are  immersed  in  communicatii^ 
fluids  cn]>ahle  of  undergoing  chemical  reaction.  In  all  niarr 
the  plate  immersed  in  the  oxidiKLhle  fluid  aci^uires 
lower  potential,  the  other  the  higher  potential. 
liLjuidrt  are  prevented  from  mixing  by  the  interjxMition' 
HOme  other  liriuid,  through  which  the  twu  must  difl^uie.  the 
intermediate  reagent  being  placed  in  the  bend  of  a  L'-tube, 
tlie  limlM  of  which  contain  tho  other  two,  or  in  a  beaker 
placed  between  two  l-ieaker^  containing  the  othens,  and 
cummuniaiting  with  them  by  cotton  or  usbeatoe  wicka. 
Among  the  liquids  mentioned  am: — (A)  Solution  of^tttl- 
phuroUB  acid  opposed  to  jiotassiitm  chromato  »ud  &idphuric 
acid  solution,  with  sulphuric  acid  intermediate ;  this  cell 
developea  about  l'&  volt,  and  is  constant.  (B)  i^odiujii 
sulphite  solution  oppnnod  to  potAssium  permanganate 
rendered  alkaline  with  potfissium  hydroxidei  (C)  Chromium 
sesqiiitixide  dtaeolved  in  oodium  hydroxide,  opposed  to 
[lotassium  bichromate  and  Huljihuric  acid  solution.  (B) 
Potassium  ferrocyiinide  opixwed  lo  potassium  bichromate 
and  sulphuric  acid.  (E)  Lead  oxide  dissolved  in  soditim 
hydroxide,  opposed  to  alkaline  pormanganate,  hypochlorite 
or  hy]x»hromite. 

"  Toy  TelephoneB."— Two  amusing  stipulations  wens 
filed  in  the  Hinted  Stales  Circuit  Court  yesterday  by  the 
defendants  in  tho  ease  of  the  iVmerican  Bell  Telepb 
Comimny  against  A,  S.  Aloe  and  others.  Last  August  1 
Bell  Telephone  ('ompany  commenced  a  legal  war  on 
parties  hjk\ing  in  their  |X)a$06sion,  making,  auUing,  bujnng. 
or  using  eloctncul  apiiianitus  similnr  to  those  made  and 
used  by  that  com[mny,  and  for  which  it  ha<l  letters  pateuU 
In  answer  to  the  charge  Mr.  Aloe  said  he  acknowledged  the 
Ictton  [latent  and  hml  iiuulo  no  iittcmpt  to  infringe. 
A^TijIc  in  Paris  a  few  years  ago  ho  bought  throe 
toy  telephones,  which  he  afterwmnia  used  in  faia 
store.  He  sold  a  aet  of  tliem  to  a  parly  unknown 
to  him,  not  knowing  that  the  same  was  an  infringemeut. 
He  destroyed  hia  aet  of  toy  tolophooes  aa  soon  aa  be  heard 
he  was  infringing,  and  promises  not  to  make  or  sell  any 
more.  He  asks  that  the  ca^e  be  dismissed  at  his  ceeU  Aa 
to  Williiim  Grady,  hia  chief  clerk,  charged  with  in  the  caa«, 
he  says  he  reprinuinded  him  and  told  him  not  to  abuse  hia 
position-     Mr.  William  Grady,  the   "etal"  in  the  <*e», 
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my*  b«  admitA  tbe  ralidity  of  th«  ]mtent«  nnd  did  not  turn 
iDV  other  tbui  tho  t^tn  tclcpbonu,  uiid  h«  promisos  ttol  to 
OM,  make,  •ell,  bay  or  priKtuv  <ttiy  teli;|>hono  l>\it  the  Bell. 
llufi  ctalcment,  he  coiicliidea,  in  mndi^  volurituiily,  at' the 
nqveai  of  the  Bell  Teletihuiie  Comixny. — St,  Louig  He- 

Teatlng    I>ynainoa.--\r.    Ilummel,    iii    tite    BMrr*. 

,■.■',  mv/v  ZfitM-firi/i,   mggcstwl  n  modifieation  of  Ciinlew's 

pLu)  ui  t(;.4liii^  dyiutmiM,  tho  fullowin<;  abslnict  of  whk-li  U 

front  tJi« Inntitution ol CinI  Knginet-ra"  Journal -.—'^Iti  certain 

aa»  Ibe  •|f(iroxinuilB  Uitul  oflicicticy  of  twn  ilyiiuning   can 

he  radii;  detenoiued  lijr  Canlcw>  niethod,  whicb  in.  Iiovr- 

srer,  inapplicable  to  the  testing  of  a  single  mnchinp.    With 

itbor'snmtiigemont  iJic  pnorgj-  ahsorbptl  l>y  any  given 

I-  'JO  B  deduced  from  tho  clcctrictil  mcwurcmctils  of  n 

liymtmo,  which  may  tw  culled  tho  EtiiiulArd  machine,  or  I),. 

The  output   iif   thla   •tamlaiil,    vrtth   :iny   d(<finitB   (.-un'ent 

•tiength  nml  f«tantia]  that  may  lie  tlccitlol  u\tau,  imd  ut  » 

riTtnin  numlMir  of  revotiilions,  is  olitiiitiod  heforeluitid  l>y 

meau9  of  H  bnik«.     The  mMsuremetito   woiyi  mtulc  in  two 

»«ncK.    Ill  thefiret,  tfao current  strength  w:ik  nmint.iinetl  cm- 

ubiiit,  irh!hatliC8iie«dan(l  jiotential  varied  within  u-ideliinit« ; 

in  tlie  eemnd,  the  itfteod  wse  lcc]>t  luiifoi-m,  iukI   tho  ciurent 

and  potential  altorod.     Tbc  lixtd  on  tbe  brake  during  ourh 

tst  wiu  ehangetl  according  to  the  output.     Curves  rapi-B- 

snnttng  the  remits  ohtuiiied  were  plotlw)  out,  «o  Uiul  the 

;iiiiixuil  of  mochanical  vrork  available  »t  the  axlo   of  the 

(duitlarti  dyiiiftnin  in  at  mice  known,  or  ain  bo  readily  coni- 

|iQi«d  hy  means  of  a  simple  interpolntion  whenerer  the 

(smnt  Ktrengtfa,  potential  and  number  of  revolutions  of 

the  Buchine  are  at  hii»l.     Thi«  jpi]>hira1  rejiresenliition  of 

working  oonditiouB  of  D,  has  aL»o  been  utilised  to  dc 

ine   the  enei^gy  abfwrbed    by    vjrioua    ex)>erimGntAl 

tBchiiKa,  almfting,  ^eitrin^,  &c.,  m  wnll  iix  tho  Ion  due  to 

oimM  in  different  rin<i;K  for  Kchiu'kcrt'^  miichin«it,  and  in 

Ai  armature  discs,  ice" 

Cleetrto  Telegraph  in  Chiiui.— ^A  feat  in  the  ?usp»»- 

tuik  oi    uil*;)jrupb  uirc*.  s;iys  the   EtiffinefT,  ium  just  been 

(sMDplUhed  in  the  C'clcetial  Empire,  which,  we  lieljevc, 

bu  Wen  .■>iir[ja-'<8e>|  but  in  a  i^inglo  institncG  only.    The  river 

Low^  in  the  prvvincc  of  Cfaih  Li  of  tliut  country,  h>u)  to 

Ueroned.     This  river  when  at  flood  is  ten  miloH  brmd  ; 

hn  it  i»  aL  all   ttme«  a  wide  and  rapid  stream,  running 

tdaesu  precipitous  lunk».    The  cables  at  Arst  laid  down 

■m  completely  deertroyed  by  the  force  of  the  stream,  and 

1    It  ttu  found  impoesible  to  cc>tal>li«h  rommunioation  by  their 

I    nastB.     X  d&tmr   of  twenty  mile^  dtiionvorod   a   iMMiRiblo 

f    owiing  i»la«*  for  aerial  wires.     A  cable  of  stocl  wire  was 

/    ({«riaI1y  matic  by  Mrasrii.  .Sicinona,  of  London,  oom|iu»od  of 

/     vreu  atnuids,    euch    0-H.^iii.    in    diameter.     This    L-ab!e 

>'d)'fac«l    G}  Ions,  ami   hiul  a  bruking  atnin  of  l.^OOOlb. 

To  mwh  its  dCHtinatiuu  it  had  tu  be  citrriod  in  uulft  over 

130  milosnf  vuiy  rough  and  mouiitikinoD-i  country-.     When 

•nctod  its  hoiiKontiil  himu  wa«  4,ti4}4fL,  the  height  of  the 

two  ffU|i|Nirt4  being  ItTft.  and  73Tft.  rv«i>cctivuly  above  the 

dvcr  bed.     Aa  it  now  hangs,  the  vertex  of  tha  curve  of 

nupeuBion  ia  79ft.  alnve  water  level.    The  work  of  erection 

has  been  rarried  out  by  Mr.  A.  du  Linde,  a  Danish  en^- 

iM<r.  UDder   the  direction  of  Hr.   C.    Poalsen.  assistant' 

director  ot  the  Chinv&e  Oovenuneut  tolegraphs.    The  eolc 

iiutiUKO  o{  a  greater  cidfitiug  ii\ua  referred  to  above  i»  one 

over  the  Kiver   Kistuu  at  Beiariah,  in  the  Madras  Pre- 

■ddaocy,  ihd  t>iiui  of  which  is  5,070ft.     The  work  of  lolu- 

graph  exteosou  in  China,  after  it  leaves  the  vaot  alluvial 

plaJB*  oi  tkt  countj^,  ia  evidently  one  involring  the  exer- 

use  nf  hjg;))  engineering  skill. 


An  Electric  BLroh.— "  The  btest  advance  in  applied 
flcifince  hails,"  aays  the  Pritxitf  Seh/xiuuuttTt  "  from  Im  Belle 
Kraticc.  A  French  schoolmaster  has  fr«d  himwlf  from  the 
tninimels  of  coiivcntionalinm,  and  addod  a  new  chapter  to 
the  hisior)'  nf  flagellation  by  inventing  an  electric  birch. 
Electric  birch,  fonooth!  We  have  heard  of  many  straoge 
things  tliat  have  come  ont  of  electricity,  hut  anything  so 
scientifically  illustrative  of  the  ^iry^imtnlNm  ad  k^miitfm  or 
aii  hiiruinw  ive  have,  indeed,  never  hoai<d  of  befcuv.  Then 
are,  however,  two  properties  of  this  electric  birch  that  do 
not  belong  to  tho  bimdle  of  birchen  twigs,  heretofore 
iirthudox :  ami  in  thcnuwlvca  they  have  curtain  claims 
to  Kii|<eriority.  By  the  employment  of  electric  puni- 
tion,  no  mark  or  sign  is  left  ujxtn  the  skin,  to  the  dis- 
grace of  the  iKiy  whoM  schoulfellows  may  know  at 
such  a  aouveiiir  of  a  manniia  quaii  tthenre,  or  to  his  dis- 
cnmf<irt  should  he  do&iro  to  sit  down.  Axaio,  by  the  use 
(if  ciuily-adjuKtod  m^'hiitcT)',  tho  force  of  tho  blows  can  bo 
rogulatod  to  a  riicoty  throughout  their  infliction.  This  is  a 
boon  to  tho  I>oy,  for  it  is  u  pixrtoctioii  from  tho  master,  who 
may  Tk>  u  Utd  torapcrul  man,  and  waim  to  his  work  aa  he 
pi-ucueds.  But  wu  fuai'  that  tho  ingenious  pedagogue  who 
devised  thii;  electric  birch  is  not  destined  to  reaJise  a  for- 
tune by  his  invention.  Were  we  once  to  accede  to  the 
offers,  however  Ul»enil,  that  science  may  make  us  in  the 
matter  of  flagellanta,  there  would  loom  before  us  a  whole 
niiichinery  of  terror,  in  comparison  with  which  tho  racks 
und  Bcrewit  of  the  Inijuinition  and  ihe  formidable  fascea  of 
tho  lionuni  lict(ii>  would  |iiilo," 

Eleotrtcal  Distribution  of  Tim*. — &fany  attempts 
have  1i«on  made  in  last  yean  to  solve  the  problem  of 
caiuting  the  jrandulnmE  of  different  clocks  to  vibrato  in 
unison  with  each  other  by  meeuift  of  an  electrical  current 
periodically  transmitted  from  a  central  station  ;  but  hitherto 
inventoi-a  have  not  succeeded  in  obtaining  perfect  S}^!- 
chronism.  In  a  paper  recently  read  before  the  Paris 
Academic  dea  Science*,  M.  Cnmu  hai>  retiu'ned  to  the  suV 
joct  an<l  shown  analytically  that  to  obtain  Gj*nchronism  iu  a 
vibrating  eyetem,  the  neeeMory  and  sufficient  condition  w 
that  tho  free  niolion  of  the  system  shall  be  a  d:im|)Od 
vibtatioii,  and  has  alsu  |»uint«d  uut  that  the  stable  condition 
ia  obtained  more  rapidly  the  grailei-  the  amount  of  tho 
ilamping.  To  carr)*  out  this  in  practice,  it  is  ncceasarii-,  if  two 
pendulums  are  to  vihnile,  that  they  should  synchronously 
cxjierience  an  impntse  in  ono  direction,  ami  a  rctiinlation  in 
the  op|xHil«  nenne  in  rigorously  the  same  way.  This  M.  Cornu 
obUiiiiK  by  fixing  a  |icrm>invnt  injignet  to  tho  lower  extremity 
of  the  |iujiilnluni,  the  miignotic  axis  being  t'Ol'l'cdicular  to 
the  axis  of  the  |>oiKluUim.  An  clcctro-magnot,  witli  ano[M3n 
circuit,  is  fixed  un  one  side  of  the  iwnduhim  and  atlmctii  it 
at  each  n«(-illation.  On  the  other  side  is  placed  another 
oluctro-mugnct,  with  a  cUwcd  circuit,  which  acts  simply  a« 
a  darajjer  and  chocks  ciwh  swing.  In  this  way  jwrfect 
synehroniBm  cin  he  obtaineil  between  clucks  ;»  vorj-  con- 
siderable distance  apAi-t,  wliicli,  indccti,  is  oidy  limited  by 
the  length  of  line  at  which  the  rctanlatinn  of  the  current 
from  flelf-induction  becomes  sensible^  Clucks  constructed 
on  this  principle  for  the  (iuogniphical  Dcimrtment  of  the 
French  Wnr  UlHce  have  been  auccesafidly  synchi-onisod  over 
a  (iistauee  of  foity  iuile«  of  a  defective  telegmpb  line. — 
£nj;»ierrtii;7, 

Donsers  Of  Overhead  EUectrio  Wires. — In  Xcw 
York  recently  people  pia&siiig  along  the  oast  side  of  Union 
b(|uarc  abuut  nine  o'clock  in  the  evening  were  attractoS  to 
»  small  but  brilliant  pyrotechnic  dtq>lay  made  by  oua  cA 
the  telephone  wires  croHuiv^YuKmXL  kvuco*  A  ^ 
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Street.  Suddenly  a  spark  larger  and  mora  brilliant  than 
!iny  of  tho  otliere  flow  from  tliu  wire,  nm]  a  tuum  of  hoi-t>B!i 
dmwing  an-  No.  137  of  ihe  Foiuth  Avenue  liu*!,  which 
vm*  |»iB8ing  under  tho  wiro  at  tfao  dne  on  the 
uptoMit  Lnick,  Wpin  lo  dunoc  niiil  (iruncc  a>K>ut. 
Ona  of  the  horses  the  next  mnmeiit  (lro[if>eii  to  the 
puveroeiit  iut  thuu)^h  it  bad  bveii  shot,  atid  the  driver 
noticed  that  the  thin  telephone  wire  wtu  Woken  and  woutif] 
round  the  animals  logs  and  ueck.  He  jumped  from  the  car 
and  WM  about  to  tc«r  tho  wire  from  his  hor«'a  tiwlt,  when 
Officer  Kaicacr,  who  hnpjwnorl  to  «to  thr  fv-nirroncc,  held 
him  back.  It  wjia  then  rliacoverwl  that  the  horse  whiph  had 
fftllcn  WMi  d«iid,  and  the  deadly  ihonictor  in  the  broken 
wire  thils  being  deinoiwlrated,  there  wun  n,  tively 
6»ttcriiig  of  the  crowd  in  all  directions.  Officers 
Kaieser  ami  HasR  8ticc:c<yled  in  tHktii};  tho  huni«sc 
from  the  live  honw,  and  saved  it  from  the  fate  of  iu  nut^. 
Tnivol  was  delayed  on  tho  Fourth  Aveiinc  line  for 
over  a  half  hour.  Finally  a  niuti  nunc  alon^  with  a  lu<l<tcr, 
and  a  huge  iiairof  rubber  gloves  on  his  hands.  He  cHnil)cd 
the  ladder,  which  tho  policeman  held  aa  far  from  the  dead 
horse  as  j»oR.silile,  ami  cut  the  wire*.  The  i-iiciiil  wa»  thug 
broken  aiid  tho  danger  remnvod.  The  hnnte  watt  qi)ii.-k1y 
builod  from  tho  track  and  tmrel  resumed.  The  accidont 
was  uueed  by  the  teiephnne  wire  falling  n|M)n  the  electric 
light  wire,  and  Ijecumiiig  irapregnnted  with  the  strori;; 
current  of  the  latter. — •Satniijlf  ^/w«nV«(i. 

Pepys'  Eleetrio  Fumaee.— I'rof.  Houflion,  writing 
in  the  Jo'tni-il  ni  thu  1-V,inldin  IiiRtitiUe,  {toinu  out  that 
the  idea  of  utiUiiing  powerful  electric  ciin'otits  for  jwrforni- 
ng  such  metulhu'gical  o|>ei'utiont«  as  i-equirc  a  high  and  yet 
uidily  r(!g)d:t>.>]e  loinjwraiure  ie  *iuite  old.  He  ])ur|)o$tc-4 
giving  brief  deKcrijitionK  of  the  o»rly  appUcatioiia  of  elei'- 
tricity  to  furnace  niionitinnH,  iind  ^ocn  on  to  dettcriliv  rho 
work  of  Popya  whiih  wuis  con[iiitte*l  with  and  directed  lo 
^e  cstaHishiiig  tho  identity  of  the  diamond  and  cirbon. 
The  ap|Kirattu  devjiiod  for  (he  |riir|)0»u  caiigtitutvs  nne  nf 
the  earliest  clwctric  furnaces.  >tr.  Pepy>t  l>ent  a  wiw  of 
pui'e  aoft  iron,  ao  iu>  to  form  an  angle  in  tho  middle,  in 
which  imrt  ho  divided  it  longitudinally  by  a  line  mw.  In 
the  f>|)eiiiiig  so  formed  he  ()liicu(I  diamond  powder,  Heouring 
it  til  itA  situation  by  twa  tinor  wires  laid  aluvo  and  bulnw 
it,  and  kejit  from  shiftinj;  liy  imolhor  anudl  wiro  Iwiiiid 
flrmly  and  clowly  around  them.  All  the  wins  were  of 
pure  soft  iron,  and  tho  [wit  containing  the  dinniotul  [wwder 
Wiw  envclo[wd  by  thin  leaves  of  talc.  Thus  arrangod  tho 
ajijtanitus  was  |)laced  in  the  electrical  circuit,  whore  it  soon 
beeamo  rod  hot  and  wiw  kcjit  so  (or  six  mimitett.  Thu  ijfni- 
Uun  wax  Hu  far  from  iiiLonse  thai  few  who  witnvtw^eil  tbu 
ex[»erintent  exi>ecte«l  :uiy  duiidetl  ivsult.  On  njiening  the 
wii-e,  however,  Mr.  Pcpys  found  thai  thu  wIh>Ic  of  the 
diamond  liad  ilisii-jiiicared  ;  the  interior  auifiite  vl  the  iron 
had  ftiHed  into  inuneruua  cavittoa,  nottvithstaiulin};  tho  very 
moderate  heal  .to  which  it  bad  lieen  exjtoscl,  and  all  tlukt 
jwit  which  hotl  Ifoeii  in  conlavt  with  the  iliamond  wiut  con- 
yerbttd  into  ]N.Tfoct  l>listero<I  stoel  a  jKittiun  uf  it  licing 
heated  red,  and  plunged  into  water,  bocame  so  hard  as  to 
resiM.  the  file  and  to  Bcratch  glans.  As  will  l>e  seen  the 
a'xjve  is  an  excellent  detcriptirin  uf  an  elficlrii;  furnace  pure 
and  iMnipk'.  Bearing  in  mind  the  date  of  thw  publication 
it  showe  very  considerable  ingenuity. 

"  Journal  of  Qoa  Idghttng."— PerhajMsono  of  the  most 
wonderful  opir^uona  in  mvdura  scientific  litemturo  has 
be«n  the  compulsory  acknowledgement  of  the  Jvanuii  vf 
Grid  Liij'i(ii\<j  that  there  waj,  ,tiiy  (utm-e  for  electric  lighting. 
Ill  the  current  ist>ue,  after  dealing  with  our  criticiiun  on 


tho  MoTMtig  Poif,  our  cont«mporary  coocludcs  its  usual 
weekly  arliclo  (vith  the  following  lumigiiipb  : — "  Thero  is  an 
electric  li}jhting  instaUation  at  Konsiugtoii  CouiT,  which  ab 
the  p'roHent  time  siippliea  about  1,000  incandeecont  lamiM 
in  privuto  houses  in  the  ncighltourhooc]  of  KcniringhHl 
.^nd  Chelxe:i.  Thiit  venture  i^  under  tho  control  nf  Menn. 
C'rompton  and  Co^,  who  aiitioi|)nte  it  lai;^  inerease  o( 
biuiiK-ss  in  the  locality,  and  «ay  they  luve  room  at  Uw 
Ktation  fur  plant  t^o  itiipply  :iO,000  Iam]i6.  The  charge  ia 
after  tho  rate  of  0-:!Md.  per  hour  \nBr  lamp,  or  IJd.  per  Boanl 
of  Tnwle  uuit^  or  fix.  Ad.  per  1 ,000  cubic  feet,  for  crpiivalenl 
gas  lighting,  which  doa>  nnl  iijijiear  to  frighten  the  dwellen 
in  this  wcll-tutio  nuighboui'hood.  It  seems  probable  that  the 
your  will  w  ilnf^t  a  ilecidtnt  extcnttion  of  tbew  small  1i};btiii^ 
stations  tn  thcCityof  London  and  some  of  the  richer  KulMirhe. 
'ITie  iileji  in  favunr  for  the  moment  is  for  the  owner  of  a 
hu'go  hoiuc  or  suite  of  ofliccs  to  put  down  lat;gor  genenUing 
plant  than  lie  iiculs  for  his  own  promises  (which  does  not 
greatly  inctoatw  Ilia  capital  otiUay).  :md  then  to  Mipply  a 
select  coterie  of  noighbniu^.  This  arrangumout.  pleases  both 
{iaitie»,  presuming  that  ihoy  like  electric  lighting.  Ucuuses 
nn  more  work  tn  Iruk  after  a  2,000-lijjhl  jilant  than  afterotn 
uf  half  tbu  jKiwcr ;  and  tha  rented  to  tho  outside  cnnstuncn 
can  W  fixed  at  u  price  to  ivtuiTi  a  little  profit  to  tlte  null 
who  has  the  the  u-»uble  of  the  machinery.  The  insaruiGS 
offices  ai'O  in  possession  of  a  number  of  propocaJs  ot  Hat 
cliiiracter.  and  have  not  quite  settled  wlwt  rate  U)  chvga 
fai'  tho  cxtiiL  risk.  It  ia,  of  conrtio,  ea«y  to  exa^^gerata  Lha 
^gtiihcanco  of  this  movement.  But  there  can  be  no  doubt 
of  itii  reality  ;  and  it  must  lie  noted  iUt  ooe  of  the  itigiLs  tit 
the  times." 

Sunstroke  by  Eleotricity.— Dr.  Defontaiue,  ths 
mclii^l  ofbcer  altacheil  to  the  famous  Freueh  foundry  at 
Ci-eiioit,  recently  Gommnnit:jitod  to  the  Surgical  •Soctoty  of 
Pai-i)«  tunio  obacj-vatioa*  on  siuistroke  by  ^ectricity.  Tho 
phnnAc  ^eems  a  niinnonier,  but  none  the  leu  what  Dr. 
Defontatne  ilesL-rilws  mem  to  he  verjt;ible  nises  of  sunstroks. 
At  Creuzot,  electricity  Im  employed  in  the  form  of  an  inteoM 
foais  to  emelt  certain  minei^ls,  as  well  iu  to  melt,  and 
solder  mutule.  A  mutul  placutl  in  iho  electric  arc  is  fuaeil 
as  if  by  ma^^'c,  .tteot  melting  in  a  few  seconds.  The  electric 
aiv  in  which  metals  are  si)lderod  is  of  marvellous  indt 
ita  luminosity  focussixl  ujiun  a  few  stfiure  inches  ex-' 
ceoding  10,000  carcel  IjunjM  aiii)  Kuqiassing  100.000 
candles.  Although  |x:raona  standing  iioiu-  thin  glow  fuel  no 
heat  they  bocome  conscioiu  of  acute  jiain,  and  for  an  hour 
or  two  aftorwardii  thoite  who  have  lioen  within  ten  yards 
of  this  intunse  ludiancc  cxpoiicnco  a  burning  xensatitvi, 
wilh  more  nr  loss  imiii  iti  the  neck,  face,  and  forebcul. 
their  skin  at  the  same  time  asL^iwing  u  cop)>ery-rod  tint. 
Allhuugb  it  in  cusluniary  in  pi-oteirt  K|>ecUt^nt'  oy*s  with 
liLtL'kviicil  Hini-g1:ix»e)i,  ibe  rutiiia  is  affeotod  to  such  an 
extent  that  blindness  su^terveiies  in  brotid  daylight  for 
several  minutes,  and  for  nearly  an  tour  alt  nbjecle  are  seen 
in  adceiisall^ouvolour.  ThoraisirritAtionof  theconjum-tiru, 
atui  tiiR  congestion  lusts  -IK  liotira  at  least,  accnnijinniod  by  a 
senseof gritty  pailiclesiiigidelhoeyolids.  Thekchrymalglandc 
HiiiTer  excesaive  stimulation  and  tcai'ii  duw,  while  oltus 
symptoms  ai*o  slecplosences  and  headitche.  In  onlinury 
8un£trokc  it  is  customary  to  atU'ibuto  the  illness  produced 
to  the  heat,  because  in  that  case  the  »okr  heat  is  f^l.  Bat 
in  the  case  of  electricity  there  is  no  heightened  tempeia- 
ttu-o,  a  tbei-mometor  jjluced  within  five  yards  of  tJto  electric 
are  that  is  melting  ^t«el  like  butter  scarcely  being  afTected, 
so  intensely  is  the  heat  concentrated.  But  while  the  thcr- 
moRictor  in  unaffected  by  clo«e  contijjuity,  persons  standing 
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huruen  ynrds  numy  siiffer  fronmtroko,  ixrovifij^  very  con- 
duciveljr  that  it  in  the  li^ht  and  not  the  heat  which  is  the 
tatue  of  the  miscbiof. 

Vienna.  —The  \nenim  Snriftty  of  Rlertiicians  apitoinlecl 
aooic  time  ago  n  cnn)mt1t(>Q  to  draw  tip  mica  aiid  rc^ila- 
tioCH  lor  Ibe  ]Mthlic  mipply  of  electricity,  which  will  be 
ntia)itt«d  to  Pailianiont  with  a  viev  to  ohtnin  n  Idiwl  of 
H«ctric  Lijrhtidtt  Act  fur  Atutriu.  'ITin  iMinniittcu  hiive 
fariahtt)  thuir  Idlniirn,  mhI  thuir  rii|Kitl,  uill  )x-  Iin'cl  hufurv 
tke  members  Ht  the  next  general  meeting;  uf  the  Kuciety. 
It  Mill  tli^rt  W  dlii-iiibw*!,  mid,  if  ncceHAar}',  aiiH}n<1<Hl,  after 
nbii^h  the  .Sucicty  mil  Hiiallr  udoiit  uml  roconimotid  it  ue 
tkt  l«ne  of  a  Bill  to  he  itilruduvod  in  llie  next  eessioii  of 
I^irltiteiont. — Me«sr«.  Cacijii  nnrl  Xiw),  of  this  t4iwn,  have 
juxt  lipj^ight  onlu  new  »Ltiri-li  lights  which  li:i.s  lioeii  n|i(*i-iii1ly 
dtni^imt  for  IIM  on  tor^iolo  ImiilA.  The  Iniii))  i»  f>t!lf-fco1iii;: 
»iirk*  |«rf6clly  well,  not  only  when  iiifttoil  voiticully,  but 
when  irKlittc<l  la  an  ftOj^lo  of  iJ.'xiej;-  fiimi  thff  vmtiail.  — 
*ni«  Allijnikeino  KIcktrizitJitiiOi^cllKchaft,  of  Kcrlin,  is  now 
catdMiithing  ii  linitieh  iit.  Viontui.  The  coiiiiMiiy  ha»  cotn- 
dwikck]  n<^tiiitiun«  with  tlic  liii[ioriiil  (.'otitlrteiitid  Oitd 
ABucislkin,  with  a  view  to  ttkiti;;  i>ver  ihvir  uk-t'lric  light 
ivorka  in  the  St^liuiikfliifitnisflv,  ami  the  inatuUiitiuii  at  the 
ViifDtu  O^ivm  HutiM^  lliiv  (Xiiii|Kiiiy  will  nUu  ho  roiirc- 
MomI  at  thv  fort)»roin)ii<;  |-Ah)hili<iii  in  thit  rniler  liy  an 
iiatallition  of  90  area  ajid  1,500  ^loiv  lamjw,  lighting  the 
ptrk  to  the  frtst  of  th.«  Kotundit,  atid  u  purlioa  of  the 
interi-yr  of  the  latter.  The  re^r  of  the  li^htini;  will  lie 
between  tfie  follniritii;  hrniE ;  Sit-nieiis  A:  [falfike, 
ieniui;  Egt^er  &  Ca.  Kreinciidky -.  MayerftCu..  Krizik; 
z  A  ('«,,  4rul  BiiiwkiiiT,  f{of«.-«  A  LVi,,  who  will  ini«l«l 
K>g;io^tv  iif  ISU  .«ri^  aikI  2,0i>0  ahnv  Uni[k-.,  Ak  in 
.,  a  stxciAl  fciitiire  of  the  cxhthiiion  n-ill  \>e  niwlcl 
fnriiiKh'ol  in  vniioibi  Rlyloc,  ami  lighlfd  by  ({low 
im,  [iir  whiih  jiiirjHtsv  ulMHit  7'KJ  Iuni|K»  will  \ie  riH|iiir«l. 
In  the  Emperor's  juWIioii  there  will  he  100  glow  knijw. 
iivmJly  iitieukin^  tho  electric  li^^hl  will  W  iintiilleil  not 
ttti  itxhibit,  lioi  with  a.  view  to  producB  ihfs  ln'st  illmniiia- 
tioti  of  tiie  other  «xhibit8.  Th«  toljil  motivu  |iow«r  it>qiiireil 
:liiuaJ«<l  at  600  h.-|t.  Tlii.M-e  will  1>c  telephonic  i^uni- 
liration  hy  meatiftnf  FoHtin-Horniuin  iiiidiM^iiJiiiiil  cahlos 
■between  th«  Vi«iinA  Oiwm  fttwl  th«  Itolnndik— /W'».i'»t'-'. 
Aootunnlators  for  IHootric  Lisht  Installation.— 

\Vt--    hnvc     to   ii)-t;kili    tlio   oiHfl-iiila   iii    Lilt;   l.itJi|):4    111  liorilliLl 

working  :  umiieres,  volt^  at  the  terminals,  wntts  titiliaed  in 
thtt  lam]»,  the  maxitnum  nnmlH-r  of  luin|)a  to  bi?  worked  at 
tbc  aauus  time,  and  tlii*  touil  «>xU>iil  of  ihL-  lighting  to  hu 
lUroctly  effected  Viy  the  acciinmlatont.  cx|ira<«od  in  watt- 
boun.  W«  will  su[i|)Of>c,  ui>  an  cxani|i1c,  an  in!<Lallation  of 
30  Unp«  of  10  ciUMlled,  each  tukitit;  I  iini|H>rc  and  30  voltt, 
or  SO  watt*.  A  maximum  of  10  kmiw  ixto  \ta  worked  at  the 
nmn  time,  And  the  ihiily  amount  of  lighting  in  almiil  8  la.iii|iH 
ditring  ■">  hotira,  or  40  Ump  hours,  or  -JOx  30=  l,2QQ  wnttr 
boun ;  th«  inuxiiuuin  |iowci'  to  lie  supplied  Winj; 
10  X  SO- •"'00  watta.  We  must  examine  siicceseivcly  th« 
two  4»ni<lition8  to  lie  fulfiUiKl  U\  ttnligfy  the  recjiiirements  of 
itioti  aiwl  tiiaxininin  rate  of  wurking.  Let  ih  adojii,  foi 
m,Hnarcra)£;ctypcof  uccimmUtorcoU  b<iWii;;a  useful 
',S.  of  S  ii-oll»,  flloring  10  umjwre  hours  [lor  kilu  of 
ible  of  «Uj»plyin}{  fmm  l-H  to  i!  iinii^rea  [mr  kilo, 
I  francs  |iijr  kilo.  Tliis  nciTiiinihitDr  I'ati  give 
wUti-faum*  [ler  kilo  of  plal4.---<.  and  can  work  at  th«  rate  of 
ttf  |«-r  kilo.  To  Hii|iply  the  1,200  watthonrs  ri^r|niriitc 
tho  {•criifi)  of  li^htiii^  CO  kiluR  of  |ilut«s  wniiM  ^ulliio  -, 
bill  100  kilos  are  newwary  to  ht'ep  lU  liini[ia  working  at 
once  without  running  too  clow  to  the  mnximnni  rate  of 


working.  The  instillation  will  therefore  require  100  kilos 
of  pUtfw,  costing  300  fmtics.  The  selection  of  the  type  to 
\k  adojicd  will  be  sug^rvHted  by  the  charactci"  of  the  instul- 
Utiun  iUietf.  In  the  |Kii-tii.'ii]ui-  case  Iwfore  lu,  16  or  17  cells 
miiBt  bo  arranged  in  scries,  in  orrlcr  to  secure  the 
30  vultJi  [lOccKfiiry  fur  working  ooch  lam{v  If  the 
]t1at«it  in  each  cell  weigh  G  kilo,  Ifae  capacity  will  be 
l>0  anifiei-o-houni,  whirh  ih  amply  miRicicnl^  mtice  -10 
uniiiere-hnurs  only  uix;  ro<|iiirud.  And  the  maximum 
rate  of  M)p]ily  ohtiiinahle  w  IS  am|)crc«,  which  is  in  ezco)'^ 
of  the  ipiaiitity  rL^piireal  for  the  ten  1anij>3  working  at  onoe. 
If  it  W  duMii'Ml  to  cha(;ge  the  accuinuUtora  once  only  in 
K  (lays,  uficli  cell  must  weigh  n  tiruea  lui  much  us  above.  lii 
the  accimmlator  we  h»ve  taken  us  a  ty[ie  llie  expenditure 
for  the  inontiR  of  obtaining  each  nsofiil  watt  in  ulioill  1  fram , 
and  the  ex|K!iiiittiire  for  the  iiiip|ily  of  ciich  watt-hour  is 
atmut  l-**  coiitjinci.  Thiw,  for  o:Lch  borBe-|iowor  hour 
(73^  watt-houn)  we  rcifiiire  to  cx[N)iid  in  uccumtilatora 
TltSxO'l-')"  110  fruiicii.  IJtit  the  eiwt  for  each  elcetncal 
hor»ei»owep  avaihible  in  I  x 7^16  =  736  fmncsL— //«J3»/ii/i«''s 
Fm-uiuhiifi'  Pnttiquf. 

Gas  or  Ghastlinoss.— Our  (!ontoni|K>niry  jViw^y  makes 
a  nieny  spluttering  over  the  prnixiscd  lighting  in  the  ('ity. 
Surely  th«  ucniu  of  cuncuiccd  infallibility  is  ruu-ched  by  the 
writer  of  the  fullowing  ele^^inUy  critical  lines  :^"  If  the 
British  publicand  the  motroiiolitan  Briliah  public  in  p»rtieu- 
lar.  do  not  keep  their  eye*  very  wide  oiion  they  will  shortly  Iw 
■  nobWeri '  by  some  of  the  Yankee  or  other  electric  light 
vending  fi-atcrnity.  Foreigners,  aeartile,  do  not  come  u%'Cr 
here  for  mu*  liunvlit,  mid  fw  the  Insl  vix  or  sewn  years  first 
one  Ret  <>f  ndvciiUirerx  and  then  aJioUier  have  lieen  tryint;  all 
tliey  knew  lu  wheedle,  l'uhx,  or  frighten  the  holders  of 
giu  shureit  into  jini-Ting  tvith  their  projierty  at  n.r\y 
\mvK  ihoy  i;oiliil  get,  and  iiidiicitig  thein  to  invest, 
or  ruther  sink,  the  pri>ce(^H  in  one  form  or  other 
of  that  sickly,  :apliitlering,  flickering,  deceiving,  coRtly, 
(laiigoroiiK,  tiiiil  uncertain  thing  railed  the  electrie  light,  bitt 
whii'h  for  iinrpaics  of  practical  utility  remains  abiust  what 
it  WB«  wboii  first  introduced,  iramely,  a  scientiGc  toy  where* 
with  to  terrify  nervoiw  shareholders.  And  yet,  though 
little  or  nothing  haa  lieon  doiia  U>  xurtuount  the  great,  if 
nut  insuperable,  diffindties  we  ])oiRted  out  sevend  yeai'a 
ago — an  ex|iO!*ition  whifh  re-stored  the  depressed  gas  abarce, 
then  fallen  to  the  alarming  figure  of  ubout  HO,  to  nearly 
200— '  wc  boar,'  himI  'it  ii  nimoured,'  ind  *oiie  aoya* 
ihiit  the  old  familiar  bogey  is  alxuit  to  be  trotted  out 
again,  us  though  it.  hiul  not  Iwen  thoroughly  exposed  aiul 
discrfditdl,  luth  theoretically  and  [iracticAlly,  over  and 
over  a^ain.  Tliiti  time  it  is  said  to  be  Brush-light  (not 
nishlight),  refljwcting  which  negoliaticnw  have  long  been 
pending,  and  n|inn  ahich  the  ("ity  Fathom  are  to  he  per- 
suiided  to  risk  a  very  large  siiin  of  money — far  more  tliaii  the 
cost  of  go<Kl  gaslight — and  also  to  ri»k  f«oiiiething  more  iin- 
Irtjrtiuit  Rtill,  vix.,  the  safety  of  the  metropolis  diuiiig 
the  recurrence  of  those  fitftd,  alarming,  and  entirely  unfore- 
tohl  visicutionit  of  sudden  darkness  that  have  re{«atedly 
uecuiTftd  ill  the  irmiso  of  Piirliuiiicnt  and  other  places 
whore  the  electric  lightei-s  have  nnfortimatvly  lor  n  time 
1)0011  ullowod  to  h&vo  the  control  of  the  illuminating 
iirranneniont.*.  (.'rwwded  as  we  know  that  Boma  quarters  of 
Lonilon  are  with  hundreds  or  thousands  of  native  and 
foreign  ihiuves,  roiigbii,  dynamiters,  munlerers,  socialists, 
aiiiinhifttfl.  and  the  predatory  cla«scs  of  all  kiiidH,  the  very 
j  thought  of  l^iiidon  lieing  handed  over  to  their  tender 
merciet*  bir  even  a  single  tiigbt  of  utter  darknc««  is  eiiou^ 
tu  fill  tlie  mind  wilh  W'Tut ." 


SOME   POINTS  IN  THE   MECHANICAL  CONSTRUC- 
TION OF  DYNAMOS. 


A  great  d«ul  liiut  been  nid  and  nrrtteii  alwut  those 
imprcvotD«nUi  in  dynamo  d«ii<j;n,  whicli  iiii.uht  proiwly  he 
desoriWl  lu  olectnciLl,  iiirliidin^  uf  counitt  the  mure 
efficient  airjiiyoniBiit  ami  crttifi^^initimi  of  tho  niaj^iictiv 
circuit,  prevtfntiori  nl  iu'ymmw.  hvatiu^,  livdiilttiico,  «i'  iit 
ItM-fl  rcd\]€t.ioii,  of  ^Glf-imhictioii,  supiirussimi  of  sjntrkin^. 
nml  many  xmiiUr  iwiiiw  ;  lnit  sjMW.k«rs  and  ftritcrs  on  the 
Biihject  ^eiionilly  dismiiM  lli«  (^UMtion  of  p4ircly  [nwtmiiii.'a1 
cuiiatmctioii  with  a  fow  »«iitctiiiofl  to  IQO  otTcct  tbikt  tlic 
lajic'hilm  should  l*e  tlirviughoilt  well  mid  siiK^tiiiitially  con- 
Mtnicled.  Sh(;Ii  a  peconinicndiilian  mijtht  ultna^t  seem  siijtGr 
Rnana  if  jiddi-esoeil  to  tho  donis'ii*i''f  yf  dyn-'""^  *'">.  ''V 
|irL>vi(iiL)t  ex|iciienrc.  iitrliidin;;  nccasional  finhircs  of  their 
nutiliiiiuf  fnjiti  |Hiivly  incchaiiic'd  (lofoctR,  niav  l>e  inistod  lo 
liinu  itow  ao|iiii'«i)  sufKctcrit  |tnictu\d  kiiovrleilgo  id  ihc 
mibjojt  .  but  it  tiildre.<u>(Hl  to  th«n.«cr  of  tlyuuiinui,  trho  i»  not 
also  a  rlesiynwr,  tlie  rivnninieiidatirtn  is  loo  I'Uj^iie  U)  lie  of 
uny  {>r:ictical  \a\w.  'Ilic  contnu^tor  wlm  huyx  ii  dynamo 
to  jiiit  i)|)  ill  nne  of  his  iiiHtallttttoii&^-cvGn  if  he  knowR 
nothing  of  dynamo  designing — can  goncndly  find  out  in  ;i 
ttinl  la'Jtitiu  only  ii  few  hour*  whether  the  nincUino  he  h;« 
chonen  v'ilTlie  mitiidiiclorv  fnun  u  |mroly  cli»:tn«il  [Xiint  of 
rievr.  S[uirkin^  iit  ihc  cominntator  can  iinmcdiiitely  W 
detected,  the  imounl  of  eolf-indnclii^n  in  tiie  annature  coil* 
can  easily  !«  found  by  coinj>aring  the  ulcctromotirc  force 
oil  ojMjii  tiraiil  and  when  anjiplviiig  full  tiincnt,  provide*! 
the  excitiiif;  power  he  kept  tlic  iuime  in  lioih  caaea.  'Vhe 
limita  within  which  the  nmchiiic  ii  eelf-t'C;o^il:itiiig  oithcr  for 
tire^otiire  or  current  arc  aImi  cusily  imccrtainalik',  and  a  hIx 
nouit)'  nui  at  full  loud  will,  in  most  cunwt,  antiitx*  to  determine 
thc<iuoftti<iii  of  Iioating.  Allthi>;  i*  vcr^'*innile  ;  Unt  whon  wu 
i-onie  to  an  oxmnination  of  thi'  in«chniiiciLl  iHtints  nf  the 
iiiiurhitic,  niorits  or  dpmerils  an;  not  so  eiutiiy  >lisrot'<>rpd, 
Jl  is  true  that  muine  very  iiiiipitltttf  defeet.'*,  aiich  no  tnorticienl 
liiliricdtitiii,  inmillicionl  liuiruit;  nitrtut-cn,  want  of  luluiirc  in 
the  iiiii)aliiro,  or  iii.iutht^teiicy  of  running  deai-.ince,  i:ari  mhjii 
he  discovered.  These  are,  however,  not  the  only  mciOtitnind 
defects  iwasihlo,  aud  otbtrs  of  ctioni  im|ioi-Uineo  may  only 
conie  to  light  a  long  lime  after  tho  machine  ha-i  to  all 
flppooranocs  been  siiccoasfnily  start wl.  The  electrical 
featiitca  of  dyuumot  r<;*;eivc  now  so  muth  ii.tteiition  from 
the  nialcers  that  elctrical  failures  have  Itciome  very  rare- 
lii  the  evilly  <bys  nf  dynamo  ctmscnutiim,  when  the  arma- 
tiu'c  was  held  t"i{.'ether  l>y  wood,  tape,  and  a  little  glue, 
eltxtricrtl  faihiies  generally  ixwnllvd  from  mechanical  failures, 
liUt  nifiirred  fiomeiiiniss  also  indupemlently.  The  machines 
were  ixully  constnidw!  tliivmj^hnnt,  ,tnd  il  w/i*  often  dif- 
ficult to  awribe  a  lirea-kdown  to  any  ijatticuW  feature  of 
the  deiij^ii  where  everv  fc:iturc  wm  Uid.  Now,  however, 
the  majoritv  of  EaifnTOs  oriinnufo  from  some  [Hirely 
inccliunimi  defect,  and  geiicridty  from  a  defect  which  u 
not  eiisily  detected  either  by  mere  jtntpectioa  or  during  a 
trial  ntn'. 

It  must  not  Im;  forgotten  that  elccln't;  perfncdon  and 
iiioclinni(^d  aLreu;;th  -.ttv  in  a  certidn  dejn'ee  anLa^mifitic. 
Take,  for  exanifilu,  the  cii-^o  of  the  uniiaMirc  wiriiliiig.  To 
oUt^dn  the  grLiitcsl  iHjjwiiili;  sciftion  of  cDndiictor,  and  thei-e- 
forf  ihe  liiM'L'sl  |n»isil)Io  tx-!ii>ct:i iil'u,  the  wholi'  of  the  avail- 
able fl|)i\cc  on  the  surface  of  the  annaUire  rihi^iild  lie  utiliHsd 
for  the  winding  ;  but  if  wo  do  llii?  no  room  is  left  for  aiiiv 
]iorts  or  attiiehmeiitx  by  which  the  coila  nin  Imj  net-urely 
held  and  puslmd  thmiigh  lh«  fitdd.  Thus  to  make  the  arnia- 
tiire  inetnuniially  Htroii^  we  inm<t  Nicriticu  a.  imrt  of  the 
uraibble  Jipiioe  for  the  insertion  of  fiuftcuini^s,  ami  comes- 
jiondingly  rodiieo  tho  coiidiietivily  of  the  arraatiire  ciKiiit. 
Or,  to  cite  anothor  instance,  to  reduce  iwlf-inductioti  und 
H|iarVint;  it  is  deainibte  to  emplov  a  commuULior  with  lu 
many  sections  as  there  are  euik  of  wire  on  the  armature; 
hut  lhi>i  is  only  |>o94ibte  in  large  low  tuiptioii  niachiniH.  In 
unialler  machines,  and  especially  if  wound  lor  high  tension, 
tho  tnmdier  of  commutator  platen  would  become  sogn-ut,arid 
cjich  nn  thin,  that  it.  would  he  iiti|M>«iiih|cto  miikca  ttroiij;  anil 
satisfactory  job  of  the  commuUUir.  The  maitcr  Itiu  tu  l>c 
eoinprom)se<l  by  adopting  a  thickness  of  |)Iat«s  just  autH- 
cicnt  for  mechanical  Bltvngth,  mid  employing  as  many  of 
these  AS  can  be  got  iii  with  a  given  dtumoter  of  commutator. 


Theiv  is,  of  eoune,  it  limit  to  tlie  diaroMer,  |MUtly  ou 
account  of  exjtonwj  and  [wrtly  on  account  of  surface  speed, 
which  is  one  of  the  factors  determining  the  wear  m  the 
commutator  »ii<l  bnwhe*-  From  a  ]HireTy  elertriail  pmnt 
of  view  it  is  highly  important  t»»  sulxiivide  the  amiature 
coru  very  thoi-oUKhly,  In  cylintier  and  drum  iitucbine«  iTii* 
can  Ito  done  without  ditficulty  ;  but  in  fiisc  machines  oxcee- 
sive  tflihdinmon  mnanri  mocbaiiical  weAknoa^  lUid  liere  agun 
it  liecomen  iiecesjary  to  compromire. 

To  the  user  of  djTiamo*  mccbmiical  strength  i«  prolwUy 
of  more  inijwrtnnce  than  an  exceptionally  high  ctticteiicy. 
Since  tliuiiver»ge  maehines  now  in  the  market  return  from 
W  to  »0  per  cctiL  of  the  (tower  fiUj>pUcd  to  tfaom,  the  po»- 
«ilile  mar^n  of  imj>rovcmont  in  this  respect  is  exceedingly 
iiiirrow.  Again  of,!<ay,''' percent. iti  etticiei(cy,a!thoii|'h  wurtB 
having,  can  l«o  too  dearly  Wnght  if  it  be  aeeompanial  by  n 
reduction  in  mechanical  strength.  One  bi-cakdnwn  tnay 
otitail  more  oxpcnw  and  ilani.ige  to  the  reputation  of  a  cmt- 
U-jictor  than  could  1m)  compenBatoil  by  the  smidl  ix>»iihlo 
i^aving  in  the  annual  coal  bill,  and  we  think  users  will  ratbor 
pni  Til)  with  a  miicbine  of  averageeHiciencylhaii  run  the  risk 
of  fadure  with  a  machine  having  an  abnoi-mally  high 
efficiency.  For  this  reason  it  is  |Ti'ubable  that  the  pi'esciit 
limit  i)f  effidoncy,  varying  IwlweiMi  kO  and  ttO  jwr  cenL, 
which  oxpcriciico  luRfihftM'ii  totie<'i>m|iatiblewith  mechanical 
Rtroiigth,  \rill  not  be  oxcewlcd.  Thci"e«rc,  however,  (loitits 
ill  the  inecliiinical  constniction  of  dynamos  which  do  not 
in  any  way  intluorice  their  eieelricJil  fjiialities,  and  it  is  10 
thene  that  we  would  mainly  call  attention. 

A  dyiuuno  is  an  oxceediiigiy  i-iniple  nmehine ;  a  hod- 
plate,  two  liCiiringa,  a  system  of  fixcl  magnets,  and  Ihe 
revolving  animtiiru  are  all  the  principle  jwrt,"*.  The  ai-ina- 
ture  wTlli  its  commutator  spindle  and  licarings  is,  indeetl,  the 
oidv  |«jrt  retjiiiring  special  attention  in  the  matter  of 
niCL'Uiiiiical  i^trcngth,  the  other  ]urt«  liciiig  nat*indly  of  such 
dimensions  lui  uiialileH  theiii  to  e;i»iU'  RUind  the  i^tniina  to 
which  they  are  sul.jcclcil.  Now,  the  pniblem  which  tlltt 
designer  has  tfi  xolve  is*  how  On  get  the  jKmer  from  lite 
pidley  (or  from  the  er.ink->ihaft  of  the  Kteaiii  engine  if  ibe 
ma<.'hiue  he  diivct  driven}  into  the  armature  coiwiuctor* 
which  ^lo  the  work.  Thii  is  lunuUy  done  by  making  the 
ai-ni:iliu'e  core  ilKelf  aMiKt  in  the  conve)''ance  of  ]Kiwer,. 
although  there  are  machines  in  the  niarkot  whore 
wired  are  held  by  t^cwciul  faiitenings,  and  the  eoro  is 
subjected  U>  mechanical  stmins.  Rithci'  plan  may  he 
or  bad,  flceordiiii'  ii»  h  U  utrried  out.  In  Konie  uae 
the  wire  in  simply  wound  tight  over  the  core  and  held  OQ 
by  binding  lioopn'.  This  is  hardly  satUfactory,  as  the  wires 
innst  virtually  be  carried  through  the  field  by  thpir  fiiction 
of  rust  against  theaiirfacc  of  the  core.  Sometimesthe  fastening 
is  made  more  secure  by  little  fibre  [>cgs  fittotl  into  notch&s  iti 
tho  discs  of  which  the  core  i«  eoniiMisetl,  or  projecliiw 
teoth  arc  loft  in  eomc  of  tho  disee  against,  which  the  wind- 
ing rpata.  ANTiere  a  Pacinotti  cni-e  is  employed,  and  the 
winding  placed  within  the  gi-ooves,  the  an-angement  U 
mot'hanically  ]M>i-foct  The  Atttiehnient  of  the  core  to 
the  Hpinille  is  gcaciully  by  hul»  keyed  on ;  hut  very  often 
the  length  and  depth  of  Vcp.  Ik  utterly  inmiflicient.  We 
hiid  lately  (H-easioii  to  examine  a  'JO  unit,  dynamo  liavjnf; 
a  drum  antmture  in  which  only  the  end  plates  of  the  core 
were  keye<l  to  the  spindle.  Thc.sc  plate*  were  each  *i«, 
thick,  luid  ihe  whole  liearing  HiirfatiO  of  the  keyii  wax  there- 
fore under  one  H<|uare  inch.  The  loiichine  M-orked  aiijin- 
rcntly  well;  but  every  [iractical  mechanic  knows  tltat  in 
iiueh  a  cjiAe  a  brcukdown  i*  inevitable,  and  is  only  a  t^tua- 
tion  of  time.  By  degree*  the  mctAl  in  the  Itey-way,  or  thio 
mcUd  of  the  key,  but  gcnenilly  in  both  placns,  is  S4tiieexeil 
away  and  the  fiuteniiig  i>oeoraes  loose.  To  jirorida  aeu'mit 
ituch  a  faiLitre  the  best  innker)!  of  cylinder  or  dine  macfcitMa 
now  employ  liiibB  sxtottdiag  ulni'jst  thmiighout  the 
whole  length  of  the  core,  and  lixed  with  long  driven 
knya  and  not  with  a  feather  as  formerly.  In  di^ic  imieliiiies 
thu  length  of  the  hub  conr>idcrab]y  oxceedii  the  width  of 
the  core.  Another  im|)oi*tanl  j>uint  in  mounting  the  arma- 
ture is  the  provontiou  of  its  shifting  along  the  .spindla  In 
diHc  inaehine^  tlii.t  is,  indeed,  of  vital  imj^Kfrtance,  a.i  other 
wise  tliLire  is  danger  of  the  armttUire  wires  rubbing  against 
tho  [hjIu  piuees  ;  and  anyone  who  has  seen  the  shower  of 
sf>arlii4  Hying  ri>und  the  disc  when  it  touches  the  iiole  i>iocea 
is  not  likely  to  forget  the  dcstiitctive  eti'oct  of  socli  a  failure. 


Kiwer, 

i 


ill  i-}-Uiir]er  oi'  dnim  ninchioes  the  shifting  of  the 
Along  tlic  s|iiiit)le  iiuiy  uatiitc  n  briMkflowii,  aitd  to 
V  it  19  *os»  lo  let  one  Imb  heav  aK^^tiiist  a  fixed 
the  sjiindle,  and  to  drive  the  keys  mini  the  other 
'  al^lhe  anniililie  caiiiiot  rotnc  uway  frwiii  Lhtf  <-oll:ii- 
ti);lil<'iuii^  th«  key*.     The  pniclico  of  iisin;;  thv 

ir  M-  II  ifiUitr  oralmtmnit  for  the  hntw  is  Atru?i;^ly 

eniued.  for  llie  cwii  mil  tutor  i\iril<y  re;wLitiof  its  con- 
Inevisr  Iw  tixed  nn  the  npimllo  with  such  certainty  m 
bind  th(i)miin<tin;|;  ciH'ect  t)f  ahcnvyarniiiliirc,  shuiil*) 

orcar  fmm  a  dei'e«:t  in  the  belr.  ur  mhcr  camsk,  aii<l 
Lbo  iimutura  mid  fimniiitutor  wi^iitd  ihift 
ind  ckUsiit  6lid  hictinii  u^^jii^t  tho  linuiin^.  Ktid 
■11(1   tiiuilly    hiiidinu:    tniiy   stWi  lie   mii.ial  Uy   n 

ilUr  oit  the  shafr,  if  tliiit  Iw  not  well  seciirofl  hy  a 
nuk  »cl-6i,TCW,  niHl  <.>!^)N;i-iiilIy  if  tho  tliroad  Ifc  tut 
iliiTctinn  tJiat  n  tittln  inci[iicnt  friction  uill 
iho  colLir.  Wherever  pniuiblc  tho  tlireiid  tif  mrIi 
oiild  therefore  t»  cut  ri;'ht  or  loft,  uccoitlitij;  u> 
'  m  of  mtalion.     It  is,  however,  hcHt  not  tu  iiao 

War*  jit  all,  hut  to  inako  the  Kiiiiidlo  istoul  otioii(;h 

Ire  to  itlkiw  of  turiiiiij?  a  ithouukr  on  it  on  either 
diBt4inoc  K-tivcfii  tht!  Kbmildcia  Hhoidd  W  very 
ihtui  that  l>ctwRci)  the  hi^nngs,  to  »v(i\\\   em! 

<d  hirKlin)t  if  the  !<|tin<llo  o?f[>aii<U  fmm  htutt.  A 
iwii  uiuy  occitr  from  nejulcctiiiji;  tiny  of  thcf>c 
lUL  the  uioHt  cutnmuii  notiree  of  failure  i« 
ifliciant  »£itlii(£«i  of  spindle.  The  n^^iinl  fomiiltiv 
ks  urc  <|iutc  Qiiiilcadinf;  if  u|)pUud  to  tho  ciiao  of 

KfiinilloH.      'IHic    rcaaoii    is    obTJoiiH.      In    most 

t  cotutntotiona  {tmetion  onginea,  Atouiu  di^ci>t, 

oMi  a  few  such  »pockl  at«bmoB  excepted)  we 

tly  vrhal  ix  tfai;  limit  of  slraiius  iti  tho  dilTcrciit 
jfc»rtA,  iiixl  can  d»iif;ii  their dimetisioiisipconliii^ly; 
ta  dynamo  it  would  not  be  .lafe  to  only  jiroWde  for 
which  curru.^|ioti<l  to  foil  utitpnt  at  tlio  iiurnml 

sets  i»rB  very  zijit  in  Dvetstr.iiii  their  iniichinBH, 
ntJi  are  mit  tn  oerj-^ionjiUy  short  circuit   them 

iDMuioBK.  A^D  (itiustiun  very  much  vrhulhur  thuro 
tniined  electrician  who  !iaa  not,  when  testing 

at  Mime  time  or  other  imule  »  mb^tnke  in  his  con- 
jind  moniciiturily  ithort  ciivititod  the  tuachiiici 
icb  a  ihing  cannot  even  he  avoidcfl  in  the  t4»t- 
Vir  13  it  tn  )w  avoiduil  whan  ihw  niachtue  is 
ukU  of    Ik    man  nitbout  any  npecinl  training. 

will    hitjiiten,    and    it  i-s  the  l>iisirie»»  of    tho 

lu  n>nder  them  iniiui'uuiD;  ua  fur  us  jio^iblt;. 
ftot  advocate  to  Imild  machines  which  can   nm 

circuit  for  any  leiij;ih  of  time,  Init  we  cou- 
Kchirio  nie^'hHnically  iin|>er{oct  if  it  will  not  kI-iikI 
Dtonbirilv  !-li<jrt-circiiilcd.  Xow,  a  dynniiiu  hiivtn].' 
tjnit  H*'  [Kir  irenl.  etliiieiiry  will  ;(l«iirli  on  slioii 
uin  livotiiM:vun  litnoK  the  normal  iioivrr.  uiid  .dl 
r  Iniisniittiii'f  luirt^  niiiut  thei-ofoiv  \w  uMc  to 
Da  five  to  seven  timo»  the  nonital  working  8tr,tiii. 
f  raUiitating  the  dikc  of  tho  aiiiiidlo  for  the  tiomial 
xiraiii  with,  Kty,  a  factor  of  safety  of  bix,  it  in 
t*>  ealculiite  it  for  the  ahnormul  itcmin  which 
ne  ujion  it  when  whort-circiiitcd.  l>ut  in  this  cii»c 

not  allow  so  high  a  fartor  of  wifely.  An  the 
'ill  only  iiitiler  exceptional  eireuniBtaiui's,  and  for 
mi  time,  IfC  mllcl  ii|Min  to  Hiistoiti  the  aliiujrninl 
u.-1cir  of  from  two  to  three  will  siitHcL-.     To  ilhi.«- 

11  example  we  shall  dptcniiiro  the  Hi7.e  of  ^ipiiidlo 

foraSO'Diiit  nuichiiiu  nniniiig  at  ■'lOO  rovohitions 
Tho  |inlley  wotild  he  alniiit  If'in.  <lii(iiieti<r  hy 

and  tile  tnuHmitto]  pull  of  the  Iwlt  would  be 
i«  flruii  in  the  ti^ht  ta<]c  of  the  belt  would  bo 
[re  art  much,  »o  Umt  tho  total  fon^e  t«mIin;^to  lieixl 

lo  would  1*0  I.Sf^Olti.  The  diiitiince  from  the 
|)Knrinu  to  the  centre  of  pulley  might  Ih)  taken  tin 
inltin);  111  u  Iwinlin^  moment  of  1  D.tlUO  ini:li-|iourids. 
iilig  niotiieiit  i«  4G0  x  9  =  4,140  Iiich-|X)ond«-  Now, 
Vhnoii-ii  (ormuht,  tho  moment  of  ru^tUtance  n^iinmt 
~  action  of  thcea  forces  is 

the  heodiui'  and  Mi    the  tnHitin;;   momtMil, 
ia  in  Itie.  per  •H|imrtt  ittcli  on  the  outside  libres 


of  the  nuiLerial.  If  the  »huft  be  of  bU<u1  it»  In-vakin-' 
atreiigth  niiyht  Iw  taken  m«  28  tons  to  the  s-iiiaro  inch,  ana 
oti  lhi»  sup|H)sitian  I:  Ijecomoa  IO,'IOOII>.  it  the  factor  of 
iMifctv  is  ij  lor  nomial  work,  anil  .1.600  if  the  facuir  of  safety 
for  the  Khoti.  circuit  stmjii  Iw  taken  as  2J.  The  moment  of 
roNistiinco  i.-4  dctenninod  hy  the  diameter  il  of  tho  irhaft, 
ucconliiig  t«thf  wellkiiortni  formula 

We  can  now  calculate  tbu  diuuotor  of  the  spindle  liy  using 
thwu  exprcssinnii.  For  the  iioiinal  loiid  tho  diameter  rontes 
out  UA  2' till.,  iiiid  for  the  cxre«tive  losul  due  to  a  short 
cii-euit  the  iwiiilt  is  3-liii.  U  tho  eume  (lowor  wore  to 
be  alMorljcil  by  any  other  macliiiic — «i»y,  for  inntiitice,  by  a 
centrifugal  pump— a  spindle  2/„in.  in  diameter,  would 
bd  |w>rfectlv  s:(fc  ;  but  in  n  dvnnmo  it  would  l>ti  iiisufticient. 
H  Iho  Tiiiirhine  Iw  accidenttilly  Bhnrt-ciivnit«<l  this  Kpindle 
woTild  Ih.-  alnxist  terUiiii  to  break  under  tho  siuhlen  xtniin. 
Wo  aru  thua  forctvl  to  tiiako  it  about  i^t.\n.  in  tho 
bear!  tig. 

A  spindle  niighl  hrtwV  nut  only  l>o(-atiKe  too  thin,  hut 
also  on  aocuiiiiL  of  its  shape.  A  few  weeks  aj(o  we  Inul 
occiufion  U>  iii!(|H:ct  a  <lyiiamo,  tlio  spindle  of  which  hod 
broken  tieiwecn  the  la-miiig  mid  tho  armature  in  a  pkco 
whuro  failure  would  bo  least  ox|>cctO(l.  The  griiin  of  the 
steel  was  iicffectly  nonnd  and  the  area  of  fi-actwro  a4:tually 
lar};er  than  in  the  ceiiira  of  tho  boarint;  where  tJic  strniii  \^ 
tiiitiuTilly  much  lurger.  Itiaullicieticy  of  dimension  could 
therefore  not  have  caused  the  fracture.  It  wa«  evidently 
due  to  tho  fact  that  some  sharji  an^ilnr  grooves  had  l>eeii 
turned  in  the  spindle  lo  throw  the  oil  off,  and  although  tlia 
diami'tcr  of  tho  spin<II«  at  tho  Ijotbira  of  the  groovea  was 
htill  lar^or  than  in  tho  hettrin^,  the  conUmtity  of  the  Rbrc 
of  the  material  had  evidently  neeu  spoiled  by  liiniing  these 
groovL>H,  and  thus  tlio  fracture  was  started.  To  avoid  such 
fiiilurea  all  shouldent  and  collant  should  he  tui*no<l  with  a 
fairly  lar^e  nuliii»,  aii<l  diMO)  to  throw  off  tho  oil  should  bo 
eiil.ii-oly  ttofKirato  from  the  spindle. 

There  are  many  other  points  in  oonnoctioii  nitli  tho 
niechaniral  L'oii.W.mclion  of  dynamas  which  merit  att«iirion, 
but  as  to  ileol  with  these  would  excewl  the  limit  of  aiiace 
now  At  our  disjrosal  wu  must  leave  tho  further  conxideia- 
tion  of  this  siibjcrt  to  a  future  occasion. 


PRACTICAL  ELECTRICAL  ONUS. 

BY   W.   B.   GSaoN. 
(VtrHiiuaM  from  pagrST.) 

The  engine  which  drives  a  dynamo  is  de«cii'lwl  as  of  m 
many  /nri-xr/o'ifr/',  aiul  the  latter  cxprctuiioii  intro<lucca  its 
lo  iho  Kytsteniof  unit-t  cniployod  bvthe  mechanical  engineer 
ill  eslimaliii^  the  <|nnntity  of  woric  jiorfonnod,  and  the  rate 
of  its  |K:rfoniiarice.  ilia  inothod  of  mcuiuemcrit  mmt  l>0 
fully  comprehended,  for  it  Im  often  neccaaary  to  moiisuiv  the 
merhanintl  work  exjiended  in  drii'in^  maehinea  as  well  ua 
the  elwlrical  work  olititiiLod  fmm  them.  Between  tho 
mochanic^l  units  which  follow  and  the  elcctriod  units  jiiat 
de.'«crihe«l  there  exist  perfectly  definiu-  relations  which  mnst 
bo  under«t*iod  and  formulated  before  we  can  deal  with  the 
problimis  which  will  hereafter  pi-esent  themselveH  for  ao\\\- 
tiun.  In  the  e<pmtioiui  folluwinj^  the  student  will  doiilitlcis 
diflceni  ii  nweniblawto  in  fonn  lo  those  proeodiitjj. 

H.  F'lrf. — Koi'iro  may  |jo  detine«l  as  any  causae  which 
chai !};;«»  or  tends  Lo  chunte  the  motion  of  a  body  bv  altering; 
either  the  ipiaiility  or  the  direction  of  that  niution.  'Hie 
etiginoer  meaRiirefl  a  force  by  the  weight  it  will  -iUpiKjrt,  or 
by  the  pressure  it  will  exert,  and  has  chosen  as  his  unit  the 
foiee  wliich  will  support  a  weight  or  exert  a  procure  of  one 
(Minnfl  avoiitlupoifl,  this  being  termed  for  brevity  a/eret  iff 

y.  Suiff^  Velixilti. — ^Tho  /bo/  is  generally  adopted  as  the 
unit  of  space,  and  we  may  select  as  utiit  velocity  i>nt/«*f 
per  Mrftul.  A  velocity  of  one  foot  per  second  oxprosaee  a 
mto  of  ]>rogre«8Jon  Hilcb  ihut,  were  tiie  motion  to  ooutiiuie 
uniform  for  ono  second,  the  »i»aoo  pasaed  over  would  be 
one  foot.  Calling  S  tho  fc«t  poaacd  over  in  t  Hevorals 
mid  t  the  \'elocity  in  feet  pec  MCond,iVt%  t^Wiijn  \s«oiiw» 
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)  and  Telocity.  th«  luotiun  Iming  iinifv^nu,  is  uKiiroasotl 


•=?■ 


10.  tVort. — Work  isiloMO  when  »  njsistaiicB  is  nTercome 
through  »  s|iiicc.  To  ovcrcotn*  rtwistant^u  fore«  rauiit  bo 
applied,  tho  tnagiiittuic  <i{  the  applied  fnrcc  being  m 
mauure  of  Uie  retiuUuice  enconnterea.  The  Horlc  rioiio  \a 
dirc«tiy  proportioMl  to  Um  force  aiu]  to  the  bjhiw!  ihivmgh 
which  it  is  uj>pl)(Ki.  It  is  mouurod  by  the  t>nHhu't  of  force 
und  sint-f,  the  unit  \mn^  the  funt-puHnJ,  which  is  thc^  vroi-k 

Iierformetl  in  liftin;(  u  wt>i}flit  of  orin  itnund  thnm^fb  ono 
ool  or  tho  work  doiiu  in  cxvrtin};  tlin>i))ih  mic  foot  * 
pivt»iirB  of  uiio  |H)imd.  If  300  i>oiiiiih  uc  Hftvil  10  fci-t 
the  work  done  is  200  x  10?^  :i,00O  fuot-puimd^.  The  sunjo 
amount  of  work  h  jM^-fonuod  if  the  wcijiht  is  lOlb.  urid  the 
space  2(KHt.,  siiicr  its  ■iii[iiitity  ilupviidiitg  uiily  uii  thv 
product  i»  iiHlifwiideiil  uf  tbi^  vjIul-  nt  the  iiidivKlual 
fuctors  which  niaVt;  it  up  ]t  ive  tail  P  ihe  furee  txwied 
ia  pouilde  mA  F  ibv  wurk  liuDc  in  fuot- [Kiumla,  ibvii  4:^uui 
iiig  thiit  the  force  njuiuiitK  uniforiii 

11,  Hatr  iif  prrfrmfmuj  mrrk :  Pnttvr. — As  in  the  autc  of 
oleciricitv  »e  rtHjiiiiv  more  freijuiantly  to  know  the  rat«  at 
Vfhich  eloclntul  work  !>•  I)eiiij!  d<.'iio  iit  the  nioiiiCEit  of 
ohHervntion  than  the  iptiintity  pcrfunni^l  in  a  curtiiiri  time, 
AO  the  engiiieei'  more  ofuin  ilmres  tu  knuw  tho  nitti  at 
which  inechanicAl  work  io  l>eiii};  dotie  thftii  to  know  the 
number  ol  foot-iwiinifs  iwrforniwl  in  n.  tkty  or  iiii  hour. 
The  unit  rate  of  jierfonning  work  muiit  iiweMKiiily  vitibrace 
the  i<li?£i  of  time.  Thi^m^jhSP  ^ivm  the  amount  of  work 
pci-funnwi  by  a  proestuo,  P,  exerted  thniugh  a  space,  H, 
obvioimlr  the  product  xlfonU  no  rlue  to  the  tinit:  which  the 
work  has  takeii  l^i  perform,  luid  thi>  ipiuiitity  it  ivprettcnt-i 
may  hnve  been  prodiu'ed  by  u  mun  tumiag  n  hniidle  fur  10 
boui-s,  or  ii  ati-ani  cii|;inc  working  for  10  aecotids,  Veloiitv 
ill  feet  jierwei^HHl  liPiPij;  rejii^'seiiteil  tiy  ■',  to  obliun  ihv  ml»! 
n(  doiiij;^  work  in  font  putimlH  por  iviHind  wc  hiive  eiiuply 
to  multiply  J*  by  r  iiuttuil  o[  liy  S,  ilic  ral«  <jf  {>ei'fiiriiMiice 
or  power  at  any  nionieut  tieing  the  piijiiact  of  furee  luiit 
velocity. 

A  rute  of  one  foot-iwuiul  per  second  would  be  u 
unit  too  miiiill  for  pnictiail  tine,  ;jnd  iicMHxlliigly  ii  larj^ 
unit,  termed  the  hmtr-jmu-ri;  of  ^t.l.OOC  fnot'|Kiiin<!x  {>or 
ntimtte  or  550  foot-[ioutK]a  per  xevond,  has  been 
iLdopted  The  rlifterenre  Iwiwceii  "  fuut-|iotmds "  and 
"fno^]M>und!(  [ler  Hccund  "  lihuiild  I m;  clearly  jiereeivMl,  the 
former  iMjiitg  ii  t|itiinlity,  the  Utter  simply  ji  ntle,  Evoiy- 
onc  r«coj;niac5  tlji;  difference  between  h  veloeily  of  60  miles 
iicr  hour  and  a  distance  of  t>0  niitex,  but  the  ditlureneo 
iwtwceii  [lower  and  work  in  iMt  «o  roodily  comprehended. 
By  »  velocity  of  60  mik-a  (xir  hour  we  i-onvey  the  tnct  tbut 
were  h  truin  to  move  »t  unlfortii  sjieeil  for  one  hour  it 
would  I'uvvr  A  dtsUiiicu  of  60  iiiileH,  ro  by  the  term  horse- 
power we  convey  the  idcu  lluit  were  work  delivereil  tu  ii 
nuwbine  at  unifoi-tu  rate  for  one  second  the  fooMfOuiuU  in 
thnl  time  would  iimonitt  to  5b0.  By  a  velocity  i>r  1)0  miles 
per  hour  is  conveyed  no  inference  that  the  train  will  run 
lor  one  hour,  tior  ia  it  by  the  tenii  liorse-iiower  [ktsiinteil 
thitt  the  [Hutieular  rate  of  one  bui'so-iNiwm'  will  be  niuin- 
tained  for  a  second,  for  both  velocity  in  the  first  owe  and 
power  in  the  *ccond  may  be  i;oiitimmUy  varying,  lliit 
wc  do  imply  by  those  terms  that  at  tlie  monient  of 
observation  u  certain  ratio  exi«tK  Ui.ween  s|iace  and 
time  in  the  one  case  and  work  and  time  in  the  other. 
In  the  case  of  a  vurj-jng  power,  if  we  measure  the 
work  done  in  the  fmc-tion  of  a  Hecond,  in  a  iieriod 
of  time  80  Hinall  thut  during  its  eontiinmnce  the  rate  oi  work 
nuty  b«  assumed  unifonn,  and  <livido  the  work  done  by  the 
time,  an  ap(>roxiiiuitiuii  to  the  mtu  of  doing  work  in  oTitained 
which  gota  eloser  Ui  the  true  untiwer  ns  the  time  Iwcomeo 
nnaller  and  oxaet  when  it  ia  infinitely  itnuill.  Though  iu  a. 
wcuuil  5W)  foo(r|ioiitids  of  wfnk  »rc  (lone,  it  does  nut 
follow  that  for  the  wlK)le  time  the  work  has  lj«jn  )ierform<;(l 
at  the  mte  of  a  horntsi-iwcr.  In  the  seond  tin;  |K>wer 
may  luive  varied  anyhow,  the  work  at  the  end  of  the  time 
still  l^iti;-  rt.'iO  fiji>l.  ikiuthIh.  Itnt  the  |KJwer  at  anv  moment 
ii  truly  exi>r«s«wl  by  tha  nitio  of  WDrk  Xt>  timeiiH  alcove 
defiueu.      Calling  fL-P.  the  hoife-puwur,  th«  reUlioii  be- 


tween   [Ktwer,  velocity,  and     foreo    arc    given     by 
oxufessioii 

tP 


tbe 


H-P.  = 


IWO' 


If  for  velocity  in  feet  jier  second  r,  we  aubstiuite  vehmtyl 
ilt  feet  jier  minute  r^,  the  expreM«iou  Itecomea 

H.-P.=    '•••   . 
33,000 

(To  he  OMiiMietL) 


ON    THE    INFLUENCE    OF   TEMPERATURE   UPONJ 
THE    MAGNETISM    OF    IRON.* 

KY    M.    i-,    IJCliKMIKK. 

It  hiiM  li>n<:  lieen  known  that  a,  uittglietiMil   lar  l>i<i»' it 
magnetic  prujiuitieH  when  bt^utnl  to  redness;  but  the  It 
[kerjtiire  a\   which  ip>n  ceane^  to  1m  u  ina^netie   liwly 
uol  bitbertu  been  deteniiined  by  direct  exjicnmciiL 

Maiiv    physicistA  bav«  occupied  thciuiMitveM  wiili  the 
rMesu'chex    I'ruf.  Kuwland  (1873),  who  wan  om;  n(  ihefit 
deteiniiiiuil  tlnUn^gnetir  permeability   of  in>ii  in   idcHiir 
moiuHircnicnt :  tlii»  writer.exiierimentog  ii|i  to  the  tempi 
turo  of  23Ud<.';;.  |renti»imlv).  did  not  oluwr^e  any  dltTereno 
in  tlie  pi'0|iert)i.-f  uf  iix>n.     M.  Poloiii(lH8:J)  and  Mr.  McF 
(mt).')).  with  teni]ierutiireit  rmchinu   '2^0  and   300  degree^! 
ebevrvud  only  slight  vunations.    M.  Benson  (l^tHfi^  o|irnitn|j 
«t  temperatures  reachinj;  about  340  degree*.     Thi«  writci 
showed  that  nickel  suddenly  loses  it«  magnetic  i>ropc 
lowanlH  300  degrees :  in  re^nl  to  iron  (ami  cobalt) 
diminution  ts  observable  at  tbis  tenitieratitrc.     Tlie  tut 
that  iron   remains  magnetic  up  to  CrrO  decrees ;  Aiid  it  i 
only  nt  bi};bei'  lem|ierttnre»  tnat  a   ra[Nd  variutiuu  iu  thi 
mugnotiam  is  ohservtiblt'. 

Miihini  Ei/if'lnital.—\\'K  hiiYc  im^iMirvtl  the  ivtutivc  value*' 
of    the   loagii^tic   [iRrmi-jibil itj'   of  iron   by   nicuAnring  the' 
ciioflicient  iif  ocii  indiiotton   of  n  lukil  contiLining  iIm*  Utr 
iron  o|>cmtod  upon.     In  ottlor  to  eliminate  the   inductiii 
due  to  the  coll  itaelf,  a  second  itimilar  coil   was  iiiKcrtod  ii 
the  opposite  Kide  of  a  >N'hoati.tf)ne'!i  bri<lue  •  it  is  found 
in  the  ubsuncuol  the  bar  of  iron,  the  bridge  i;<  in  equtli 
both  with  u  contiimoiu  currents  and  when  the  extra 
is  brou)!ht  into  play.     On  a  former  occasion  we  showed 
the  quantity  of  elcetricity  in  the  extta   current  is   prof 
tiuimte  to   tho    magnetic   moment  of   the    Inr,  or  to 
magnetic  {lurmeabibty. 

The  magnetic  ])crmeahility  cannot  be  determined  i 
abnolute  nicaJturcment  by  experiments  on  a  reUtivety  »bi 
lur-,  fur  we  do  not  know  bow  to  calculate  the  efTuct  du» 
the  extremities  of  the  tHir.  Noitber  have  we  determined 
the  residuni  nia^nctiiim  ;  nince  this  fa<.'tor  nW  is  dejwndciit 
ll]M>ii  the  form  uf  the  lur.  ll  is  known  that  the  rc^idiul 
niufinvtixni  is  Invei-sely  us  the  demugnotising  forces  ii 
Hctfon. 

.-fy/'iir.;/'/.*/"*  hfith"'i,—Tho  bor  beii^  pbicod  within  tli 
maj^nctising  coil,  it  is  necessary  to  heat  it  without  ntiMn] 
the  teniiteratuiv  of  the  Utter,  not  only  in  order  that  tli 
insulation  may  not  bo  destroyed,  but  alw  in  order  that  th 
ro»intuncc  may  not  !»  variuil.  The  production  of  beat  l 
oinuiiieil  by  raeaiis  of  a  spiral  of  ntatinum  traversed  by  « 
voltaic  current ;  Lhia  sjiiral  it  wound  double  (on  !i  sheet  ol 
mica  surrountling  the  iruii)  in  onier  that  ib  raay  noi  n»ct 
ii|Hin  [he  bar.t 

In  urder  tn  measure  the  temjwrature,  a  thermo-elertrii 
couple  of  M.  Ia  ChAtclier  (ptire  platinum  and  platinnni- 
rhocljuin  alloy)  is  intrmliicixl  Itelweun  the  spinu  and  the 
iron;  tbic  couple  aUu  buin^  insulated  by  meaiia  of  mii-j. 
The  graduation  of  this  thermometer  wati  taken  u  havine 
lioon  carried  out  at  the  teiiiiier-ttiu-e.-*  of  lOOdc)^,  wj 
340degs.  <N  H.l'l),  of  iiO.Hlegs.  (Sn),  an>l  of  l,OI.Uc^aJ^ 
(Kj  SO,)  lUM-onliny  to  tho  diroctiona  of  M.  Le  Cfadtelier.!  ^^ 

J»...  Sri.  IfiSS.  ". 

t  (Tliia  is  N>iiiv»'liil  ul<wiirv :  what  is  |>rolMl>ly  mi^uil  h  lliat  ibwr 
tTf  tuo  xiitnts  iravacMil  I'V  tlif  wioc  currant  in  »M<Mtr  ilii  " 
El..  A".  K.\ 

;  In  Cli»l«lk-r,  Joarual  tb  fkyrUfa*.  1887  ;  Vol.  IV.,  |>.  U, 
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■*«•//>  nht/tiiffii. — Th«  mmexccl  fliagr.ini  shows  the  r«s«It« 
inet)  with  .1  Ifcir  of  hoft  irini   frmii    Boni,   wilijfi<!icwl  tn 

feiti1l^:  {omM  ot  3r>,  lOO  iiikI  200  ('.O.S.  unit*.     It  nill 
I  Umt  iit  lontiiLTAiuruA  licto"'  080  dcj^cs  the  iron 
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lux  M-'iiKilily  flu.'  lianitv  inn^tiflii:  |>i'<>|iurt.ie^  -is  whdii  cold, 

that    Itci-orHl   thin  tt^m|H!ntMin>  the  full  in   vvrv  r.i('itl. 

ariU    7MI  iIf;nT)i'j4.    lliCAC    iiui^jnt'Ut    [»n)ii(:rtiiw  nr^rutilv 

r,  uitit  ii!  "TO(li';^.i*K  ihvy  hwve  <!uin|)ttiU'U'iliH;Lp|>iMi-o(1, 

Midtii'ii  I'Ai'tuliirii  orvim,  tbcicforv,  wjtiiiii  iiii  intvrviil  ii{ 

wmittirt  (if  KO  nr  100  dt^rees.     As  mkhi  an  iliu  iit>'i  {■ 

►wJ   til  uwit,  Lhc  nu{!tmlir   jnnjiei'ttOi  loapiUMi'  si*  tiny 

iottflv  exi«l«(I. 

"  it   i^PKMruhes  oil  Vti:  ^tfirHfir  h^at  oj  imu  id  it 

M.  Pionchoii*  Khnu-tnl  ihAt  itnti  uiiilDri;oo4 

tol  i:i»itlitioii  betwcfiii  6li0  uml  7*20  de^^ropis  ;  it  inll 

thf  preceding  «x[«jrinieiitH  that  Iron  l(w«s  it« 

netir  )<n>[*ertii»  lictweon  680   ;iml   770  de|free»i.     Tht! 

enuiiit    tx-'tviM-n   lliLWri    fixiints   ii)^^in(vl    l>y  a1tog«thor 

rent  niuth<.<U',  in  "hith  the  U-raiJcmtiuca  wcro  niaiiAiii-od 

lUlfciviit  tDctlioilii,  is  ccrtaitily  ;i  remiii  kiihlu  fxcU 


THE  LAHMEYER  DYNAMO. 


hM  rocvnily   been   U-ou){ht  out  in  Goinuuiiy  * 
Bucbinu  which  is  nid  to  ^vo  very  good  mmilLN, 


Fl4t.  I. 


Ill  «-hidi  tliij  GonslnKtion  luluptod  h  wurthy  of  iiot,ii.t'. 
'  idaa  onbodiud  in  lius  conatrucUan  is  llto  n>- 

C*B^nt  lYitritu,  V«J.  CIV.,  ]..  13o  ;  lfiB7. 


duciion,  a*  much  as  pos»ilili;.  of  the  nuigiit-lic  ruHiMiuiici-  ; 
and  in  oiiier  l^^  iicnMii]ili-ih  thin  thn  first  >t»\>  taken  wns 
t'.>;i<iui>t  11  1-1*1  iHtnidion  which  would  frcrniil  of  u.-<  little 
sciittuniig  of  ihi*  Qi:i;;iit'lic  tim-Auf  fra-coiui  (lUKiiiiik'.iiiiilnt  Lht: 


^- —    > 


^=^T*V, 


TT' 


Fi...  2. 

hitnio  timo  iivoiil  joints  in  thu  majriiotir  ch-ciiil  whii'h  oflVr 
tnmv  ur  Ii-hs  resiriUun^e  to  l.he  »ia;;iiL'lii"  (lnw.  The  ma(!)iine 
t-cjiiHlnk'ted  with  thisi  dc^i^ii  in  viuw  ia  shiMvn  in  i»en(i»o(rtiYc 
in  Fig.  1,  tuni  Fip.  2  and  ;i  show  rit^iiuctivtily  a  t.i<i  tiKVoTM) 
Heclioii  mid  Btiil  view  nf  ibo  raochins.     Tbii  [tule  pivcw, 


9 


Fill  a. 


which  are  (jiiito  short,  uro  MirroiindMi  hy  i-oiU  whicb 
(leticmtv  lint's  o[  forve  thut  hmnrh  ont  mid  ]nuui  over  by 
the  ]i>itlu  It  H'  in  Iho  iliivrtinri  of  thn  itnu^'H  Nhowii.  In 
oiiUt  to  uvoi'd  iiR  niiirh  ii>;  pnhxili)!!  ihu  lnvini-hiii^'  of  the 
lineft  vi  ioixv  horn  polu  to  ixilu  niitsiilo  lho4ini).iliiru,  the 


I H-^ 


Kii..  4. 


dinlitiu'tf.  "  ti,  hitt.wei-Ti  (hu  jniW  is  miwli^  an  liiTgi]  at  pOHiMe, 
Thp  whnl*  machine.  Uigolhcr  with  tho  hiiic,  tHauH  innne, 
so  thill  ii  iiivseiitH  :i  most  coni|Ki<'t  it|i|K--iirai}(c.  Tho  urRU- 
tmv  of  the  dvnainu  is  uf  the  Siomnns  dnitn  lyjie,  iind  u 
Imilt  up  of  soft  imn  ilitic*  iiunUletl  hy  thin  jniipr  wiuthflnt. 


Fiu.  6. 


At  miituble  intervnls  the  nkms  arusoiximted,  uud  through 
tbrai!  the  uir  |Kl&^L•tf  up,  Vuiiig  ad&iittvd  tliroti^  tbc  vcut' 
hol«e  L.  a.t  the  etid  of  the  amuture,  shown  in  rigs.  4  eikI 
5,     In  this  wav  the  arnj-ilure  is  provcniod  fr<iW  «n»s-Viii». 
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iiig.  In  oHer  to  protect  tho  machine  from  iircitloilta  hj-  t-lie 
anri-ance  of  foreign  matter  into  clia  arnului-e,  n  gn'rf  h  pEaoeil 
within  iheiirni,  which  k  shoirn  in  Fiy.  1,  completely  pro- 
tecting the  internal  mnving  [xuiJi  of  the  imichiiie. 

In  it  reit«rit.  tasl.  ni;ul«  on  this  iitachitie  Ijy  Pnif.  W. 
Kohliiiiiftch,  some  \'cry  i»wrestiiig  data  rogarcliiig  tho  con- 
struction of  tho  aamo  aro  given,  which  show  that  the 
nventge  efKciency  of  the  machine  twled  wiu  over  80  per 
cent,  llie  mncniiie,  which  is  the  one  ilUistruted,  is  con- 
structod  uccording  to  the  following  daU  ^— 

Bcvalnticus  {icrniiri ^i?^ 

CuRtnt , , w«ini>. 

K.M.F 65  rolte. 

WrjiLtht  fif  mnchjne  cntint ..„ 597  kg. 

Weight  or  >]tu>t-inin , 420  %£. 

Lniiyili  or i^iisttuv  dniBi  \,..,.„ „„..-...  300  mm. 

Disin.  nranuatntediKH..... ITO'inti. 

Tbi«kii«H<ir«nii«timitiM8 0'7&iuui, 

Kp.  oriUan »« S30 

No.  of^ioiiimiitwtar  1>u« 28 

No.  «f  tunwon  amutiue 76 

iDkm.  of  anuAtura  wiie 2*311111). 

Cnrrcnt  <i«ii>Uy  iii  anualurv  win  iw*|.  nun 8'9  «iip. 

Wcij{lili>rivniiiliirL*  wiiv  , 8*3  ItK- 

Outjiut  i>tTlti.  of  M-tiiatiirs  aniv  .,,. l,700«itlU. 

Rmi«Uuc«  cftniiiiturv  wnmi ,..,. 0'112«hiii. 

No.  of  tutiiit  in  iihuiit  Htlil  coiU 2,000 

Welglii  ofihuiii  firfcl  foiU »>...>.- M'Skg, 

Dkm.  rifuin- ill  shnnt  »..„ I'^mni. 

■  BabiUucv  of  wire  in  «liUOt    ...-. SI  oIiiim. 

Current  in  ihiuit  S  •mp. 

Cnrroiit  doualj  in  aliuiit  jwr  «[.  nun I'fi  aiupk 

Nw.  Uku»  ill  jKiit*  licM  coil ■ .T.  2& 

Weight ..f       „      „      „    QSk^ 

Dum.  ,,      ,,      6-fi  111(11. 

.Kfsuflaiicn  uarin  fii<rli»  lielJ  uoil   , 0'02  nUm. 

Citrmit  liaiaii)*  [XT wi.  mm.  in  writ*  6i>lct  coil.., l'iJivni|>. 

The  nuithitie,  a*  will  lnj  i)o(cd,  in  coiuiwuiiJ  Muiiml,  ;iiiil 
testa  hiive  tthovii  that  the  elccti-omotivo  forco  rcmftins 
I^iiicliutliy  constant  for  all  loaji»,  no  i^|>ai'l(iiig  heiiijj  vi«i9ilo 
lit  the  conmmtator.— rAVcz-irkvi/  lyiviii. 


ELECTRIC   ENERGY  FROM  CARBON  WITHOUT 
HEAT.* 

BV  WIIXARU  E.  CAJSB. 

Tho  foltoinnt;  ox|Minmflat«,  undertaken  bi,-  the  author, 
may  he  of  int«ro5t  as  indicating  the  way  in  wluch  the  cheap 
^nemtion  of  electrical  energy  nmy  po^bly  be  brought 
o-boiit 

Id  tho  firat  oxjierimODt,  an  clement  wiu  formed  through 
which  heat  eiierjiy  irae  convened  into  oleetricHl  ouei'g>',  iii 
which  the  correlation  of  forto.^  is  bcuutifally  illiutriLtd*). 

It  i.-*  ii  BOit  of  vultuic  battery,  in  which  pliit«B  of  tin  and 
pliitimiMi  forming  the  electrolles  are  iniiiicrewl  in  ji  sohi- 
tioti  of  chrnmic  chlonde,  which  hiis  no  action  on  tho  pl;it(» 
at  ordiiiuiy  teui(H!iuluru,  bo  no  cumtnt  is  generated.  The 
ell  is  bermotioilly  seiued,  .xnd  when  he»t«d  the  btjuid 
ecomee  active,  and  part  of  onn  of  its  olemonts,  chlorine, 
leaves  the  chromic  chloride,  guos  ovor  and  tcmi)«mrily  coni- 
biiiee  with  the  tin,  forming  a  proU>chlorid6  of  tin.  Tho 
choniicidiictiun  generates  un  ulectnc  ctiri-etil,  but  Koon  the 
tin  is  nil  converted  into  chloride,  uiid  tho  current  cejisoe. 
"WHien  the  cell  is  vuoled,  this  tumiwrary  vonibiusition  of 
tlie  chlorine  and  tin  is  broken  U|i,  und  the  chlorine 
rcttiriu!  to  tho  chromium  |>i'oio  chloride.  The  tin  being 
evt  at  liberty,  falls  a«  i\  mclullic  jirccipitate  to  ihe  bottom 
of  the  cell  in  the  foi-m  of  crysiali,  ready  to  i-oncw  the 
iCombinntion  when  the  cell  is  again  hontoif.  None  of  the 
'maUiriiilH  of  tho  oIcnioiiL  arc  disrtroyoti .  thoy  lu.sl  an 
infinite  time,  llic  chlorine  clumj-ws  from  rhniniic  chloride 
to  tin  :ii(d  Iwck,  Jis  often  .w  llie  coll  is  heated  and  coolod.t 

It  is  well  known  that   the  vuluic  ImUcry  converte  the 

Jiotcntial  energy  of  a  metal  directly  into  electricity  without 
leat.  This  coll,  simiUir  Lo  the  voltaic  buttery,"  converts 
hMt  into  electricity.  The  voltaic  battery  ;ict«  at  ordinary 
I'lemporatm-es,  giving  up  all  the  etiorgj'  stored  in  the  nieu^ 
and  there  is  the  end  of  it;  while  this  cell  actj<  only  when 
beat  is  applied  to  it,  converting  part  of  this  he-it  into  elec- 
tricity.     After  tho  tin  bu  allTjoon  (lonvertcd  into  chloride 

*  Bm>1  twforu    the  AacTiotu   [lutituto  of  Elcoirical  KokiuTcn, 
January  10,  IBBB. 
t  This  cell  hu  boen  dMtribed  in  ftw. ,  Eojal  iocMy,  No.  »M,  ISK. 


the  roll  Iwcomes  inen,  no  matter  how  nnnrh  more  h«»t 
appliud.    Tho  coll  must  then  Iw  cooled  to  got.  thli  tin  hacl 
intij  the  metallic  state,  no  here  it  is  necossary  to  have  a 
difrvruiLce  o(  tcnipcratitivis  the  tin  and  lif|uid  being  Hmi>ly 
II  niodiiim  by  ivhicb  li«it  in  tr,(n»(urnied  ititneleclriccnergj". 
It  m]l  jjix>lwbly  be  found  that  the  solution  of  the  nii 
alieor3j8  hunt.,  aiitl  t<o  tends   to  cool  the  liquid,  aiid  the 
cipit^lioii  duvvlupK  bout,  and  so  tends  to  waru  the  liatud^j 
und  that  the  psirt  where  the  solution  occitfs  must  be  Icef 
^^'anner  than  thiit  where  the  tin  precipitates.     An  uivu 
g;ilion  would  proljably  uliow  that  when  elertric  currents 
gi'nemted  tht-  beat  absorbed  by  iho  solution  of  the  tin  is  in] 
«j(c«Mi  of  thiit  generrft«d  by  the  precipitation  by  tho  e-juivx 
lent  of  (lie  iductiiail  energy  devel(t|)ed,  and  tluil  tbci  |)ci«eibe| 
e^cesK  is  •i^tvurntyl  by  tho  sfcond   law  of  lliermo-dyiittmii-s.] 
If  tho  cell  works  l«t'weeti  yOdcy.  and  l^Otleg.  K.,the  E.M,F. ; 
ul  the  higher  lemiier.itiu'i;  is  iiiK>ut  0'"2(I  voHt  the  elKcicncyj 

iij  leas  tlian  16  i>er  cent.,  lu  the  poaaible  eSivioucy  ° 

nickonod  from  absolwlc  ttiro,  or -T    — =  -157. 

6So 

In  fact  thix  coll  i<i  n  heat  engine,  analiMpMia  to  the  this- 1 
mupila,  which  in  luiid  to  cuiivcit  only  2  jMr  cont.(rftb«| 
energy  of  the  oki!  into  electric  energy.  In  pntctioe  lutilaiblyj 
nothing  like  16  pc'rceiit.  could  Imj  utilieied.  I 

It  is  an  invxomble  U>y  at  nature  that  nnder  the  00)>di'] 
tioiiA  in  which  we  live  u  gioat  wmttc  must  iKCOnijMuy  lh«| 
Ir.mhfni-riwtion  of  hciit  into  any  othur  form  of  energy.  In  j 
the  cijiidcnning  steuni  engine  it  r&<iuii'e<  to  coiKleiive  the) 
stuiim  foui-  or  fivu  imjuuiU  of  water  to  evury  pound  of  .>touRL| 
'riiif'fi  (ourlhs  the  hejit  used  goes  to  warm  tliat  WHter,  anil] 
i»  wiL-itJ»il.  Ill  hot  air  unginet  or  gas  engines  a  cold  walefl 
jacket  iita^t  bo  uwd,  and  to  it  goes  the  lui'ger  Ahare  of  tlie] 
heat  ertiplnye<l.  In  the  thermoj>ile  one  set  of  |iuictioii 
miutt  he  kept  cool  by  cii-culution  ol  au'  or  water.  In] 
Edison's  pyromugnetic  gcnomtor  the  iron  tubee  must 
cooled  by  a  bU^t  of  cold  air. 

By  the  second  hw  of  thermo-dynamics  the  miuioium] 
iimoitiit  of    hciit  that  govs  to  this  cooling  agent   is  th4 

fraction  ™  of  the  total  amount  employed,  where  t  ie  thi 

temj^iei-atute  of  the  cooler  reckoned  from  the  absolute 
and  T  the  higher  temiwrsture  of  tho  working  Bulwtanceji 
I  cannot  be  Igcs  than  about  SOOdou.,  to  the  nuuieratofj 
of  the  fraction  is  always  Urge,  and  the  teat  wvted  is  \ht 
larger  |H>rtion.  Understand  that  this  is  a  law  of  uatiue; 
it  is  inovitjdilo  under  the  coiiditionB  in  which  we  live.  Nc 
cuJininzly  devised  furnace,  or  feed  water  houlcr.  orcut-o6 
or  triple  oxpaiwion  jijipaniiiw,  or  |>vro-generator  can  savi 
tliis  hwit.  The  most  thjit  any  of  tlie«e  lievieea  can  do 
to  Have  tthtit  nuutd  othenriGe  be  wasted  ovei-  and  alwn 

the    proiwrtion   m.     But  are  wo  to  go  on  -wastiiig  au 

this  energv'  of  fuel  ?  Cannot  Rorao  moans  Iw  emH 
ployed  to  utili««  it  I  ^Ve  know  that,  the  volwic  batter^ 
iH  not  a  ciiao  of  tho  tritiisformatioii  of  heat  into  elwlncal] 
onergy  ;  it  produces  electrical  energy  directly.  The  eeooiu 
law  of  thf^rmo-dy  mimics  does  not  apjity,  a»  iKt  he 
;ippean(.  If  we  could  convert  the  chemical  etiergi*  of 
and  oxygen  into  electric  eiiorgj*,  directly  and  thcajdy,  w< 
would  do  away  with  all  our  steam  motors  at  once.  Ther 
is  no  kiiown  reason  why  a  cheap  euhdlnnce  nmy  not  h 
found  which  will  act  on  coiil  and  develop  electric  current 
in  place  of  bait  This  Bleclric  energy  would  be  the  equii 
lent  of  the  heat  energy  that  would  be  developed  by  th< 
tundju-stiori  of  tho  sjunu  coal  in  tho  ordinary  wftyjafldooul-' 
be  truiLsfomioil  into  raecluuiicd  power,  heat,  light,  Ac,  with 
small  loss. 

Ho  Eai',  little  progi'ww  haa  been  matle  in  this  direction. 
Some  time  ago  JaWochkofl'  produced  a  l«tl«iy  in  whicb 
plates  of  ciirbon  and  iron    wei-e  immoi^ed  in  fused  iir^ 
The  tiirbon   being    oxidised,    fumiebcd    stroi^    cum&t 
Tho  objection  to  thia  clement  is  the  gon««tioa  of   be 
through  local  action.    To  it  the  second  hiw  does  Dot  apply] 
Anothei-  cxpcrjmouL  o(  more  iuteiijst  than  the  lirst  u  «r 
illustnition  of  an    clement  which    is  not  affected  by  Uk 
second  law,  as  hoat  is  not  e.isential  to  its  operation, 
energy-  duo  to  iho  complete  osidation  of  carboo  i»  eonj 
vertal  into  oloctric  eiiergj"  diructly. 
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In  u  iclus  v«I(  coHUiiiiu};  nuljihuric  aad,  C  )'.  S|i.  Ur. 
I'i:'!,  temp.  75  F.,  two  clvctixxli-x  vara  itiinicnseil,  one  n( 
pbUiium,  lheothor«)f  liim|i;;nniliite;niily;iHlij;hi  K.M.F.  mifl 
ra«li«ujd,  0'(K>7  volt,  litu-  \o  ilic  tuinlti'iwtiun,  the  (;i\i|iliilc 
'  '  1^  .1^  It  [Hinilivn  i^k'iiii'iit  ;  i)ii  till.-  .lOiIili'iii  of  ii  linull 
,  i^'iiiiy  vi  ditiM-ala  ixitHiisiiim  Ui  tlio  acwl,  llio  K.Xl.K. 
:ruiiiiilut«li'-  pose  Ut  OO'H  vylt,  llie  gi-.iphiU:  Itciiij;  disiii 
u-^;ki«d  iiU«r  a  Lime.  Thin  luII  iMbrtMui]  ruiiklly,  which 
VBSiiutuiUy  |irevL<iit«il1)y  iiivc:Iuiiiic:it  lUfuins.  The  reaction 
nf  ffilonOo  |K>lAasiutn  witli  sulphuric  wcid  mny  bo  ui]Ho- 
Lii^-il  by  die  fi>IIovi>-iii>;  v<iiuitiuii :  .'J  K(_'H)(  (clilonttc  of 
l.<ui.*.iuni)-f.2HjSOj  (sulphuiK  iicid)  =3  CIO,  (|ic?ro!riili! 
••(  i'hIf.rine)+KCIO^  ([KTi-lilomtc  [inlassiiini) +- 2  KlISU, 
■^pctd  siili>hiiU>  of  (H)Uxniiiiu)+U,U  (water). 
^^KA  Diothutl  of  oxchi«iiiii  vfna  iic1»i)1(nI  to  ascerUin  thn 
^^■I^BL  (if  this  «tuctn>l}te :  clilotino  [temxide  (CIU^)  n|r- 
B|Hpd  Ui  bti  thii  only  (ictivo  it^^tiiit.  Il  lh  (lucom|K)6Cil  liy 
the  nrbtni,  chluriiie  winy  evolvwl  with  aonii!  oxygen.  It 
KM  dftiumwl  that  iiithisfell  ^aphiti.:  :id<l  tC,jrt.bj)  wiu* 
(onu€«I*  as  the  result  of  the  chuminil  iMrtioiii^  Thuro  is 
,  jCoUibly  much  M-iistu  of  «iier:gy  ihrutijih  lociil  action,  -m 
I  ihn  chomidl  riu(.-ttiins  go  on  whuii  tne  circuit  \n  o|ioii, 
l^^ut  t^>  a  leia  exteut.  In  niiothur  vxporimcnt  an  L-lecLro1yl« 
^^■Ka  (umitxl  of  «tiljjhuric  iu:i<l  and  chlorine  jioroxitle,  tho 
^TBm  boiii^  formed  in  a  retort  by  tho  urtioii  of  Riil[ihiiri<' 
iwki  on  chloruto  ]>olMC;iiutu,  mid  coniliicUjd  over  into  the 
acid  in  »»liidi  it  wjs  dissolvwl,  This  tdl,  irith  a  jmsiiivu 
olem«i)t   of  ^r;L{i)iite,  o[>|M>sot  U)  jihiltinim,  ;pive  lui  KM.!-', 

of  0-r  voitt 

A  BiniiLir  cumbiiuitioii  vnta  tlsctl  with  u  mlutJoii  of 
chknioe  iMfroxido  in  walvr  as  i\u:  eltwttoljtc  The  K.M.F. 
lunifmed  to  th(.>«£  cislls  ia  only  iuiiiroxiniut«,  si*  it  n'iui<  found 
<i''|-^iido(i!  oil  tlie  qiuntil}'  of  rhioriiic  {ku'dxiVIc  In  solution, 
whii:h  «~.w  coiutiuitly  ctianjnng.  Tlie  renstiince  also  variwi 
with  tfai!  dtfferunt  ilogrece  of  concentration  of  the  exciting 
Axtkl 

DilTereiil  fut-us  of  amoqilioiu  urbon  wci-u  mbatitut«il  in 
|t|iire  of  i^raphile  in  the  tirst  form  of  colL  (1x4  carlxni  giive 
an  llM.r.  O'WT  voll  when  u|)|>osvd  to  ]iUt<inum  in  siil- 

tihtirin  acid :   on   the  luldilion   of  chlorate    [H)tiis»ium   the 
■„M-F,  msB  to  or.  volt. 

C«rbon,  products.)  by  the  action  of  sulubiU'ic  uvid  on  miiu 

iUEiT,  in  this  pxiwiimciil  Ruvc  an  K.M.1"".  of  03  voIl 

Thu  carbon  of  animal  thurcoal,  wood  <;b:>iToel,  i-oki^  liini 

Uinioi(«,    gave    un    K.M.F.    vanabl«     with   nicb    form, 

from  0'3  volt  to  1-^5  rult^     The  mtiaeiu'omcnts  n[ 

of  tbfl  v^irious  cumbinatiotu  wort;  made  with  tho 

«  jmmersod  in  seiut^te  [yarXs  of  the  Bamo  solution, 

0  concent  rut  ion  of  thv  liquid  und  iiiuuitily  of  gat  in 

lution  miuht   1i«  iis  neariv  oquul  in  each  celt  ua  |)OMtble. 

found  whtin   the  carlion   in  oamminiited  form  vinn 

in   a  {roroiift  cup  that   tho  coniliitutiun  ^vc  an 

'.  of  1 -'i4  volt,  apjiareutly  duo  to  thu  pruMiice  of  the 

n  of  the  air. 

is  iiniio«0iblv  at  tho  jKVHnt  stjtctt  of  the  titvtutijfation 

any  d«tinitt>  valiiti  of  the  E.M.F.  to  these  foitna  of 

18  rarWti.     In  sotiiu  caaua  thuy  appear  to  have  an 

liigber  than  that  of  ^oapliite. 

Tlic  eiit-rvy  of  the  combitiAtion  of   Oiirliun  and  oxygon 

when  cunlpll;l4^ly   oxidiswl   to   (00^)  cxirlHinic  acid  gaa  ie 

Ft«t«d  to  \}V  OfiSi-  fool'iiotutde  per  grain  oquival<Mtl,  whiuh 

2-0994  W}iii%olt«.t     III  tlip^e  c4irboii  ulenicniA  the  E.M.F. 

iial  to  hkh,  .18  then;  unut  be  doiUiclvil   ihv  coiuit«r 

)LF.  or  poliirisntion,  and  the  energy  duo  to  the  force  of 

I  ting  chlorine  free. 

A  raaort  to  chemical  aiuly^is,  of  lite  i>ix>1uct>i  formed 
liio  raution  ill  the  i-ell,  iiidk-atc8  tlio  folluwing  cuiiclu- 

Iflt,  CuHhmi  |imducG(l  hv  the  action  of  ^iiluliiiric  acid 
cane  sugar  |iroved  to  be  pari  iiilly  oxidisou,  or  impure 

Ajulyiifc  ^T«  tlw  following  vtiluef>  t— 

C 62:!0  per  cent 

B    1-61  pu-cent. 

0 3619  per  cent. 

t4i.  Jiitnal  OeaOail  Sx.,  Vol  :CII.  Octolwr,  IS&a 
Loan  isu:  be  Ukeo  in  UienT«|>mtioo  of  this  gu,  *»  ii  ok 
a  tBonptntun  of  About  14(r  r>    It  on  be  prMtmrail  in  iha 
\  la  Jwomfgiwl  hs  uuluhl  ioto  its  compancnt  puis. 
p'l  Jll«lricity,  i>.  519. 


Analysis  proves  that  {IL-SU,  +  KCIO^)  ^.ult'liuric  acid 
4  cKlomle  of  poUuisiiiia  >ixtdieo>i  carbuiiacL-ou^  iHxiies  Hiw 
the  abovo  |J!"cnnn-i  of  (HjSC^)  sulphtwic  acid  on  cano  t^u^ir, 
to  VO...  uitd,  [iirtlicr,  ihut  Hiich  bcJItw  lit-sl-  iirc  chatijjotf  to 
conipouiidN  HobiMu  in  the  nild  (ainiincl-lilcu  siibMtaiivos), 
which  are  rapidly  oxidisiH!  to  CO... 

2nd.— Battery  carbon  of  the  oon»|io8ition  :    - 

C 96L'0i«re«nt. 

11,0 ,        '70  per  cent. 

lroii.Sf>„    3-30  iKT  ceiiL 

1'hft  fact  y<nM  shown  that  thiK  form  of  oarlHin  can  he 
oxidifled  in  CO.. 

3nl.  Wood  cliaroai),  of  the  following  compoaitjoii  alt«r 
ighition : — 

f   9<-    |«rce«U 

H.O  9"3  per  cant. 

Silicioiw  res '5  per  cent. 

ThiB,  aft«r  r<i]>flat«d  re-ignJUon,  vna  oxi<liHe<l  by  the  elec- 
trtilj-tu  U>  Cj'O^,  no  intvnnudiatv  <:oiii|K)ii)hIs  boiny  formud, 
iLiid  fnrthor,  in  aisu  of  purenmorpboiw  curlwu  the  oxidation 
is  (v)fnp!t't<! ;  that  isi,  that  ull  tho  carbon  is  oxidiswl  to  CO,. 

ThcHc  anaU'B»  wore  iiuide  with  the  solution  ut  a  t«m|>er- 
ature  of  \'21  F.  to  haston  tho  uctiuii,  the  curlxjn  licinj^  in 
«onlact  uith  the  plntinum.  In  tb»<.e  olcmunts  tho  oxitliHtn;; 
material  is  too  cjcpoiisivo  for  |«actiail  OaO. 

riidoiibifliiiv  the  direction  of  ex)»crimcntii  in  tlm  fuWni 
will  be  Ut  Knii  sonic  cbtup  siibstjuice  which  will  absorb  oxy- 
j;eufrom  the  itir  and  give  it  up  to  the  curlwii;  in  (net,  actJn;; 
;ui  a  carrier  of  oxygen,  so  oxydisiiig  it  witliutit  heut ;  and 
thin  is  not  imiimlxiMi',  as  wo  alroadj,'  know  of  Mttuili»lH.'US 
which  do  thi*,  thou;;b  j^irin^  a  low  E.M.K, ;  thu"!,  (or  in- 
stiincc,  the  ferric  .-Sidt*  are  rcducwl  to  feriwin  by  a^iti*tin}{ 
thi-ir  sohitionK  with  tarlwn,  Iwing  regeiiOi'xteU  by  abiorbiiig 
oxv^en  fpfjni  ihfl  air. 

lly  jHirsiiing  thin  line  of  invesl^^tion  we  can  be  sure  we 
are  not  ignomntly  Btriviiig  lu^imtt  any  law  of  nalnre  when 
Httcmntin^  fo  rt^nvert  the  whole  |K>t«ntiid  euoi*g}'  of  ciirbon 
into  electrical  eoergy. — iHeclricai  t^vHti. 


THE  SCHOOL  OF  ELECTRICAL  ENGINEERING. 

Many  of  our  readui-s  are  fully  acqiuintod  with  "The 
School  '  in  PriiKc's- (Struct,  Hmiuver  *nt.iic.  A  goodly 
nurolwr  of  those  en^iged  in  ulectriad  wuik  have  )Ku!6ud   a 

tioriod  of  pfc]nmtinii  tliereiii.  Ii»titut«l  in  yau^  gone 
iy~(or  tho  ]iurpo»e  of  prepuiug  stitdenla  in  tlie  rocpiire- 
mcnt«  of  the  tele"i-aitli  sernce— it  b*»  had  to  chiuiy«  its 
currieiilum  with  the  alterud  condition  of  tbiii^  due  to  tho 
ilovcloj«mfl(it  of  electric  lighting.  An  electrical  engineer  is 
not  now  one  familiar  with  the  working  uf  tho  Moivo  inKtni- 
ment,  or  of  Thomson 'a  recoRlvr,  widi  the  testing  for  fuulUt 
in  cabl<ii>,  or  tho  general  mautiHtlaliun  of  apmiut^is  actuated 
W  cum)KLrutivuly  niiiuite  cuiTente.  "Other  times  other 
manners"  apptie«  to  electncitv  ax  elsewhere,  and  unless 
"The  School"'  pi-ogriwswl  witli  the  ttnie«  It  would  drop 
out  (if  the  race  iind  become  a  matter  of  history.  In  fact,  in 
order  to  fill  the  patition  ivithnm  advorso  oriliciflm,  ''The 
School "  nboiild  bo  a  little  ahi-ad  of  the  time — JtH  manage- 
ment and  il«  loctiirorc  shotikl  ;ilwayn  f>«  on  the  look  out  for 
what  in  in  the  air — and  may  Iwcunie  an  actuality  in  the 
iieaj-  fiituni.  That  a  M»cc!«ful  efTort  is  nuide  lo  kceji 
ubrea«t  of  the  times  in  seen  from  the  recent  addition  to  the 
"  piuctiatt  [Ktrt "  of  thia  fwhool.  La«t  ycur  a  new  machine 
room  and  workshop,  illustrated  on  p.  84,  were  orpiniaoil, 
ftnd  are  now  in  full  work.  It  will  Iw  seen  thiit  the  engine- 
room  contains  l>oth  gas  and  st«um  engines.  Thi«  ia  as  it 
ahuuld  be,  for  evei-y  clcctricil  wngincor  shoidd  be  fully 
ac<juainl'e<l  with  the  vapmes  of  both  kinds  of  enginus,  tf 
tJicir  iiukeis  will  concede  that  tht'V  have  any.  The  teach- 
ing cannot  well  be  too  practical-  The  timcspeut  in  suchau 
establiiilimeut  is  in.sitllicient  to  paimit  of  general  education, 
ajid  everything,  therefore,  bemg  of  a  spociil  character, 
bhoitid  be  usoa  aa  u  moans  to  an  eml.  Too  end  aimed  at 
U  to  lit  the  student  for  a  pooiUoa  in  some  speci^il  bi'iach  of 
electrical  engineering,  uid  thoM;  be»t  able  to  judge  bow  far 
the  cnrriculum  is  cuoulated  to  de  thU  are  tboae  who  have 
poased  through  the  school  and  are  now  engaged  in  actual 
work. 
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BRUSSELS  EXHIBITION. 

tn  May  uext  this  HxhiUtlioti  will  ha  ojvcikm],  uml  no 
]bt  nuuiy  Kiigli.'^h  truveni:n>  will  m»kt;  Lhu  cxlitbitiuii  iiii 
to  risit  Bt-!j;iiinL  It  biia  (kcuitwI  to  us  that  perha]>s, 
•*■  "■  '"-ng  to  or  (rDm  Bruseebt,  most  travell«ra  to  Bolgium 
■  ho  hirtoric  t«wii8  oF  Antwerp,  Ghent,  and  Bru«e«. 
[u^  u  theraforo  amrnged  irith  tnu  pruprietors  of  the 
^  vhagi  Cu  mv«  u  8Q[)plQineQCe  sevoni!  eU>v1  uiigiavings 
' nifutntiBg  Betgian  scenw.  These  will  be  is^uod  u^t  iutm- 
vak  belbce  and  diuing  the  exhibition.  The  fmi  of  the 
terie*,  tMueii  with  utir  cuiTent  mti]i1)er,  illD^iratus  unv  of 
the  most  uietureBi)ue  tic«ju>6  iu  Ghent — the  old  hou»eA  nt 
the  mttmde. 


IN  THE  WAT  OF  BUSINESS. 

Thore  is  a  more  or  loss  roseate  line  KurrouiKtIng 
almoftt  all  branches  of  buehiesa  jaiat  now,  vhich  h  grsti- 
t'^'iiig  if  for  no  otliur  ruaKOti  tliau  "  hope  spriugs  eUjrnal 
In  tho  huuiaii  Lre<(tiL"  and  the  ho))c  in  llmt  business 
wilt  continue.  In  our  opinion  there  Is  much  reason  for 
hope  so  far  as  ulfctrical  n-orlc  in  concerned.  Battintnis 
is  progreesins  cu  legitimate  lines,  und  the  vpi-^snlatioti 
or  the  peo'iUti<}n  which  pvCB  the  deathblow  to  hoticut 
work,  only  occasionally  raiees  its  hydra  head  to  lose  it — 
in  other  words  tlie  puhlic  will  not  8pcctilal«.  Wheu 
the  world  was  first  told  thnt  gas  ns  an  illiiminnnt  was  a 
thing  of  the  past,  ihut  electricity  would  ('■urtainly  super- 
sede it  ill  wvekis  if  not  in  dityH.  the  world  bcliuvcd  ami 
wondered :  and  Las  gone  on  wondering  ever  since  why 
it  WHS  Ko  eoHilr  duped.  In  rvalily  the  Electrir-  Light 
was  usherod  in  &&  a  lu:iury.  Its  development  and 
extension  mis  as  a  luxury,  except  perhaps  in  such  cases 
when  the  pnre  light  was  re^jviired  lo  aid  tliu  nialcliing 
and  judging  of  uolount.  In  the  latter  case  ihf  cpicstiun 
of  expense  was  hardly  one  for  consideration,  and  the 
use  of  the  electric  light  in  such  places  uiiiU  not  be  cun< 
8id«nMi  when  reviewing  its  g(^>t)eral  ptoga's*  The 
apparatus  for  thu  genuration,  distribution,  and  nieasnre- 
raent  of  electricity  in  1882,  when  tha  Electric  Lighting 
Act  was  paiMiC>1,  nas  crudu  in  cumpuHsoii  to  what  it  is 
now,  and  all  sensible  persons  must  acknowleilga  thai  at 
that  lime  any  work  carried  out  on  a  large  »nale  for 
general  lighting  would  proUtbly  have  been  very  costly, 
eveo  if  it  had  not  proved  a  total  failure.  Since  then 
Buoccesfnl  experiuicnts  have  been  made.  Tiit»ic  experi- 
ments have  opened  our  eyes  to  weak  spots  in  the 
original  systems,  which  weaknesses  have  been  to  a 
great  extent  renicdieil,  and  it  is  not  too  tnneh  to  say 
that  there  are  half-a-acore  of  firms  among  us  who 
mtgbt  be  trusted  to  succeesfully  light  a  modcratoly- 
sized  town  with  a  mixture  of  arc  and  incaodeai^Dt 
lighting. 

A  good  deal  has  been  said  lately  about  central  station 
lighting  io  England,  but  as  a  matter  of  fact  we  as  yet 
have  iiol  gut  a  single  ceutral  lighting  stAtion  worthy 
tlie  name.  The  largetit,  that  at  Paddlnglon,  is  a  private 
concern  to  light  a  railway  terminus.  Brighton.  Bast- 
bourne,  Taunton,  SUulBeld,  &c.,  are  none  of  them  larger 
thau  many  a  private  inslallatioa,  uor  are  the  difficulliea 
their  tuattagera  luve  to  encounter  equal  to  those  wUioh 
would  have  to  he  met  in  a  case  of  general  distrihulinn 
over  a  whole  town.  Ttie  U^o^veno^  Gallery  is  often 
referred  lo  as  pointing  out  what  can  be  done,  and  with 
tliis  wo  entirely  agree  ;  it  ahiiws  wliat  can  be  done,  but 
that  is  quito  a  diffuront  thing  from  doing  it.  The 
majority  of  these  experiments  have  buen  successful,  uot 
because  of  a,  well  thought-out  scheme  ab  initio,  but 
Ixxauue  of  the  bruins  supvriutiiudiug  the  operatioDs 
uoutttaiJlly  auggcsliug  ulti.'ralions  and  uiodiiicatious  to 
uiuut  eUlurg^uuiou.  Fi^rhaps  the  bcbt-uoubiiiered  aoliouiu 
from  Che  comiuencenient  lb  thsl  at  Kenvington  Court, 
but   in  this   iusttiocu  the  ca6e   prcMuted   Qx.CK^VvMVtA 


: 


featun.'!!.  and  iltfiiciiltieK  to  be  met  with  dHewhcre  hiid 
DO  cxistenco. 

Wu  Troqutintly  mmt  with  tb«  sUteiiitiiit  tluit  in 
England  wc  lag  behind  otir  friends  across  the  Atlanic 
and  on  the  Continimt.  This  Htntemciit  is  hhe  aiid 
gcuorallv  nudictotis.  Althoiigli  England  cati  h»rii1y 
clttim  the  original  ideas  whidi  led  to  the  recent  dowlop- 
meiit  of  dynamos,  we  a\n  ctmlidently  claim  llmt  given 
the  idea*  it  is  our  prafticc  that  has  been  followed  and 
copiod  on  ull  Htdctt.  It  in  to  Gtiglttiid  tliut  "utilpiit" 
for  weight,  as  a  constant  aim  of  designers  of  dynamos,  is 
initially  duu.  So  far  as  thv  principles  upon  which  Kuch 
machines  iirc  now  const nict'id,  th«  world  \»  largely 
indebted  to  Uupkinson  and  Kapp.  Jlitt  the  ohj«ct  itt  not 
to  deturrutnc  the  part  Ent;land  \as  tnken,  btit  muroly  to 
indicate  that  wu  dispute  the  attempts  (o  take  away  the 
toniJur  jnnlly  her  diif  iti  this  dircilion. 

When  wc  come  to  the  adoption  of  arc  lights  for  street 
lighting,  America  is  far  and  a%vsy  ahead  of  n«,  but  the 
conditions  are  uitirvly  different,  and  it  would  lie  sur- 
prising if  the  light  had  not  l>eeit  adopltrd  in  America  in 
its  earUcal  Htages.  It  is  xingular.  however,  to  notice  that 
while  the  Americuiis  are  almost  iinirersHlly  adopting 
the  arc  li^htfl,  the  spread  of  incandescent  lighting,  and 
in  fact  tlie  lighting  of  inturiorit  generally,  by  no  means 
keeps  pace  with  the  street  lighting.  In  America  thu 
natural  order  of  things  was  for  street  lighting  to  eome 
fir«t;  in  Kngland  its  place  was  last.  Private  mansions, 
factories,  railway  stations,  Ehipei,  and  mines  present  a 
field  to  \ni  worked  befure  strctits  and  hotiser^,  tind  in 
these  directions  success  has  been  abundant.  There  Is 
Htill  an  Immenw'  mnoiint  of  work  to  lie  done,  hut  every 
factory  lighted  brings  iis  nearer  the  time  when  in  such 
places  tht)  electric  light  will  bu  the  rule  and  not  the 
exception.  Oo  oar  biisineas  nion  concern  thomsclvcs 
with  the  future,  then  look  out  for  every  hint  of  a  new 
ndll  to  be  built  It  is  easier  and  cheaper  to  install 
the  electric  light  in  a  new  building  befure  the  gas  pipes 
are  laid  than  after  they  arts  laid.  It  Es  eaijier  to  arrange 
for  twenty  or  forty  extra  horse-power  when  the  mill 
boilers  are  being  designed  than  after  they  aro  in 
position. 

The  modification  of  the  Electric  Lighting  Act  of 
I8S2  will  not  moan  tht-  opening  out  n  field  of  business 
for  eveiy  firm.  The  large  works  cwnneelcd  with  central 
stntiuna  mean  the  use  of  large  capital^  the  htraining  of 
resoiircea  to  the  utmost,  the  promoting  of  local  com- 
panies, and  the  finding  of  the  "  needful "'  till  the  local 
concerns  are  iiell  afloat — ciHiditions  altogetlior  outside 
the  capabilities  of  the  smaller  firm^.  A  leaf  in  electric 
lighting  derelopment  may  be  taken  from  the  experience. 
Bay,  of  the  Silvertown  Company  or  of  Messrs.  Bieuienn 
ftnd  otbeni  iu  cable  work.  If  these  cuiupauies  hod 
wuited  till  the  world  came  to  tlieiu  for  cables,  tijcy  would 
have  waited  a  long  time.  It  is  useless,  however,  to  enter 
into  this  buslncati  till  the  rood  ia  clear  and  unimpeded  by 
legal  obligations,  which  hang  like  millstuues  round  the 
necks  of  those  whose  cry  is  "  Forward." 


Just  as  the  conditions  which  hold  in  America  relative 
to  lighting  dilTor  from  those  which  hold  here,  so  do 
the  conditions  which  hold  with  electric  traction.  In 
America  the  signs  of  the  timea  are  that  electric  traction 
will  on  traiu-Hnes  entirely  supersede  horse  and  atuuin 
traction,  and  the  change  is  being  carried  out  at  a  rapid 
rate. 

Last  week  wo  made  a  suggestion  to  the  Society ; 
ihore  is  another  we  would  make  if  it  were  needed. 
Papers  have  lately  been  ri'ad  on  fuses,  and  on  njcasnr- 
inginKtriiincnt*.  These  might  well  be  fnlluwod — and  wc 
believeihatarrangementsliavcbeeuniadethattbey  should 
1)0  fnllowe<l — by  papers  on  transformerH  and  on  elt"ctric 
traction.  The  capability  of  transformers  ncedBdiscntsiou, 
ElL-ctriciOeufineers  are  alsixcaand  sevens  on  the  subject; 
but  the  most  important  Irearing  is  (he  effectof  such  papem 
on  the  pnrchaslng  public.  The  Institution  of  Civil 
Engineers  Ims  recently  devoted  sevcnd  evenings  lo  tluj 
discussion  of  electric  traction,  but  the  result  oF  the 
delibonitioiis  has  as  yet  played  no  part  in  inRuencing 
pnblic  oplnioM  towards  or  against  such  metliml.  "  Tito 
same  thing  over  again."  Yes,  decidedly.  The  inertia  to 
beenconntcred  is  immenKC,and  tlie  impress  of  authority 
must  be  given  to  every  step  before  the  workers  van 
hope  to  progress  far  in  its  application. 


CABLE  COMPANIES'  MEETINGS. 

Our  reports  show  that  within  the  past  few  days  two 
important  cable  companies  liave  hold  their  meetings,  and 
in  both  cases  the  shareholders  werecongratulatcd  upon  the 
resulta  of  the  past  half-year.  The  JJircct  United  Statea 
Company,  however,  is  not  in  the  poHition  of  the  Eastern 
Company,  the  tatter  declaring  a  gofwl  dividend,  the 
former  hoping  for  one.  It  is  the  duly  of  a  cliainnan  Ui 
keep  the  shitreiioldera  in  a  good  humour,  hence  Sir  J. 
Pender  pointed  out  how  uc-arly  the  Eastern  OompAQj 
had  recovered  from  the  blows  of  the  Berlin  CdDferonce. 
The  recuperative  jwwer  has  been  shown  to  be  great 
Tlio  shareholders  will  have  to  look  forward  &a  well  im 
backward.  The  action  at  Rui'lin  will  tmdoubtedij*  be 
foilowwl  up  and  intensified  at  the  next  Conference,  and 
although  the  directors  are  quiutly  and  syatcmaticolty 
working  to  make  their  jiesitions  secure,  they  will  need 
to  take  the  sliarehoklers  more  into  their  confidence,  and 
to  enlist  tlie  sympathies  of  a  wider  and  more  powerful 
public.  If  they  aro  to  hold  their  own.  The  cable  cotn- 
panies  have  managed  lo  raise  up  a  nest  of  hornets 
about  their  eaiy  at  recent  conferences.  France  bears 
them  no  good-will,  and  will  probably  bejir  lU-will, 
bi;cause  of  the  success  of  the  Anglo  against  tho  French 
Companies;  for  outside  England  there  exists  cloQism  Or 
patriotism  which  bomctiines  interferes  with  reasoning, 
and  lead^i  thooe  whoac  ouLionii  £>h»uld  bu  above  au«> 
piaou  to  follow  iho  diutut«s  of  Gnaucial  circlui.  Oer* 
many  is  blunt  and  uiilapokeu,  knows  her  own  mind,  and 
generally  uianagea  to  get  what  she  wants.  The  {^reftt 
danger  to  lim  management  of  cables  going  eaitwaids  is 


ill  ibn  action  of  our  Aamrnliaii  Culoiiicii  and  CarinJa. 
Will  tliu  P<u;l6c  scheme  go  tlmmgli,  ur  will  lhos« 
over  whom  Sir  J.  P«inl«r  prfsides  take  tho  IniU  by  th« 
boras  nad  lay  tUeeo  caUca  tbeinftulves !  Wc  think  thej 
will. 


LITERATURE. 


Lw»M  Lb  El«iB«ntMy  PnwUoal  PbyaUs,  }iv  Baliuim;  Srr.wAiir, 
M.A..  J.K.S,,  ui.|  W.W.  II.M,i-A>t:  v:ti.,  fi.Sc.  V»l.  »,,  "Elcc- 
iri'ily  «ii-l  MiKitUiiii."    IJInjuolUii  nri-l  0>.] 

IhfifeAKir  Flenihig's  lucluiei^  at  Chuimsfonl,  |juhti:^hwl  in 
th«  l«««r  pait  i>(  1*1*6,  followed  by  the  volume  by  Prof. 
Ayrtori,  und  by  the  work  nlfovw  menlioiieil,  ha*  given,  »o 
btj  raioiik,  i)  n«w  iRi|H!liis  tu  ulwtiiviil  litoraliirc  uf  the  bi!sl 
IciikI.  In  fm  progrcaHivD  u  subject  us  elcctiicity  liHS  of 
roceiit  yoare  jiroveil  to  Iw,  the  dittlnilly  of  lextliookrt  h  to 
keoii  [uce  with  tlte  ^oibjecL  Tli«  ileticieiiciuK  uf  t«xt'bouki« 
•re,  howci-CT,  reconijiciiscd  by  the  tofhtiieal  jotirnitH^ni  of 
Uio  day,  and  it  is  noco«ary  for  the  student  not  ordy  to 
nuuit«r  his  text  bfM>k«,  but  ;ilno  Uj  miiku  biniKcW  coiivwi-wttil 
witli  lh«  DKire  iiphumoiul  liteinUuu,  if  fau  would  kw\i  hiniHtiH 
abrttuit  of  luodura  (im^^roeH.  Wo  d»  not  recogniisi!  iie  text- 
booVs  that  laive  class  of  hotiki  desigiiud  only  vriili  u  view 
tu  oMKi  veatlin  in  fiu«»iiig  oxunuiuitioiia  Nui'  do  wc 
PPeouniM  M  «ttidtfnt«  tho«>«  retiders  who«e  goal  iv  the 
|anMng  of  lui  exiimiiiiition.  The  slingcr  of  ^yinluU 
IK  «  piixliict  of  Lbo  exuitiiiiuliun  luunlu,  but 
th«  mwit  crailuloiii^  only  ac-wpt  tho  jtrodiitt  ua 
cUflaed  "  A I  lit  LIo>i1'r."  The  1k>i>1(s  luinicd  Ii:in  e  uo  dinict 
cnnnvclioii  with  exiinii nations,  ;dtb<:>ii;^h  tliu  one  nl  tho  btMid 
of  thia  notice  i?  iuiniintbty  ndapttid  lor  tho  use  of  mastci-a, 
who  call  lid  thcnisclvoH  of  tho  tr-.tmnieltt  of  (.'^loiulai'  .iiid 
Byilabus.  The  plan  ndoi)t«d  i»  to  mbdivido  tlie  nuttvr 
"  into  a  8eri4»  of  l4v«oiis,  each  dcsct-iplivo  of  Bomotbing  to 
be  doDe  by  a  definite  mvthml  vrith  dchnite  »|)iKLiiituR."  We 
have  r«id  vcrv  carofully  ii  huge  rniiidier  of  these  le««oii8-^ 
Lheri3  ai-tj  in  iJl  83  lc«M>nc  b«sidc»  uppcndicos — and  in  every 
cose  hiivo  had  to  pronoutico  them  gooii  Tlio  apparoUu 
rDquirod  during  the  lewon  i»  first  Jew;ribad,  then  the  ii«e 
of  the  apiuratiui,  thp  |ihi>iionicii!i  whoM-ri  by  it,  imd  the 
priudplee  dliialrutcd  liiid  dcdiicctl  therefrom.  Old  [f  iiiiijiUry 
111  his  nritin^B  dubhed  the  siimpln  [ibtniM  or  potltto«^  biid 
carefidly  sit  tho  lop  of  tJiii  Viusket  :ik  "  tiji)[HJi-s"  and  iiol 
fair  repre.«i,TiUliv«s  of  the  wholo.  Tho  ciritic  hits  power  to 
«olixt  nnfivir  sumidoa  j£  he  chooses  from  any  author — 
cither  JUjwr excellent  or  inferior.  Wo  l^ink  an  uutbui-'g 
nuitter  And  niethcK)  can  best  be  shown  by  an  axiui)|jU', 
and  for  thia  iiunioeo  velvet  4  iiortioti  of  n  lairavenigo  Ic8«un. 
This  l»wuu,  X.LII.,  is  un  ihe  Uiieof  Standiinl  Giilvtinoniclur 
in  the  Detenniiuition  of  KM.F.  Tbo  ikiitbor«  give  as  the 
epecinl  ejtcrcisc— "  To  tiud  the  h;.M.F.  in  voltB  of  a  (iroves 
ucU."  The  (■{>}unttuH  rcouirwd  is  then  stilted,  followed  by 
the  theory  of  the  mcthoti  which  tc^ulu  in  obhiiniiig  the 

formiih.  E  (in  volt^)  =  "^  ^  ''"  ^"  "  ^"  "■■     The  method  to 
tan  a  -  tan  a. 

be  (lunnied  in  practice  i»  then  dct>cribc>d,  utid  an  example 

fully  worlied  out.     The  result  of  tho  eiamide  give*  K=  1*76 

per  cell,  the  authors  pointing  out  this  ta  too  low  becvkuee  of 

the  presence  of  local  iron.    The  ]u»l  purogruph  of  this 

hmon   rehttes   to   Eletint-Chemiad   J^i^nimleiiU,  and    is    as 

(ciUowb: — When   un   olocUrolyte  ia   ]>laced    in    a   gnlvanie 

drcuit  the  amount  of  chemical  do(;oinpasitiuii  in  uidt  time 

for  nuit  strength  of  current  is  a  fixed  quLiiility.      The  mass  of 

snbslAneL'lihcrHtcdattheeleclrodeils  calleditx  electro  cbmitioal 

•(|iiiA-alenl.     Th«  eqitivalonts  for  eertiiin  imi>oitiuit  elemenlff 

Iwvc  been  det«rmined  with  grctit  actuntcy   by   Loivl   lljiy- 

loigb   kikI   olherx.     Thiu  the  «niount  dI    silver  i]e|H>Aited 

from  silver  nitn>tc  in  one  second  by  one  itninere  of  minunt 

in  i)0111t^  i^nimmc.     Hy  tho  aid  of  thi»  uumher  thoclcctro- 

chcBUeal  eqtiivalont  of  any  element  can  be  found  if  we 

know  it«  chemical  ei}uiv.k|ent,  for  it  the  wiine  curreat  be 

a«iil  in  »iuji;«Ui&(on  through  difTcrenl  electrolytvi  the  amount 

ol  the  olemonUa  depoeited  at  the  electrodes  would  be  in  the 

mtio  ot  the  ehemioil  equivalents     Thii«  fve  have-^ 

Chemical  equivalent  of  silver       =  lOS 

„  „  hydiuyon  ^      1 


Hence  the  decbro-chemiciil  equivuloiil  of  B  ia 

■oom^jL".  =  -0000103:,. 
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Agiun,   »ince   iJie   ohemiad   e(iiu%ident   of   copiwi'    in   t'E? 
i:iij>iv,  fltate  is  V  ^  ^11  ;>,  the  elect ro-vihennVnl  oquiii-alent  ia 
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■000326. 


i.et  W  denote  the  ma«!i  in  gnunniee  liberated  ai  mir  rlffirode 
hy  a  cniTonl  of  strength  C  in  t  seconds,  and  l«t  c  bo  ^te 
olectro-chcmi«al  eqtii\'a1ent  then  we  have 

W  =  Cd,  orC=^. 
'  tt 

Thiit  will  oiuihio  iiB  to  mcasuro  curronts  by  aacortuining 
the  mass  in  giiimnies  libenited  in  a  given  time. 

In  the  CLIO  of  water  it  is  cnstoniai-y  to  detennino  the 
tot«l  wei-^ht  uf  wiLiur  docom|io«;d.  Now  an  umpere  in  one 
socoutl — in  other  woids  a  coulomb  will  liberate  '00001035 
gramme  of  hydrogen  and  oij^ht  timet  the  wei^^Kl  of  oxyj^en, 
or  '0000f>2t^0  giTimine.  Hence  u  coulomb  will  decomixise 
■000093 U»  giamme  of  water.  If  instead  of  weighing;  the 
WHl4}r  we  nieiuttre  tht;  voUime  of  one  or  Iwth  the  ^ses 
libvr.ited,  it  wilt  be  convenient  to  know  thu  relation 
between  the  volume  oi  Unac  and  iJien-  wei^jht.  Naw  1 
giumme  of  hydrogen  meusuivs  at  0'  C.  and  760  mm. 
nreiii«urQ  11170  cubic  cuntimetros.  By  aid  of  Lbiit  mimbur 
it  will  bu  uiiay  to  convert  the  weights  into  voliuiics.  The 
rusit1tir)g  v.ducs  iim]  othcrfi  that  are  idao  u^ofiil  are  exhibited 
ill  ihv  followinK  tabic  ;  — 

Tablk  I. — Blwbro^hemiud  H<|uivuIont«. 

r,  Komuil  cubic 

G.^m.e6t»r  eentimotres 

coulonib.  ,^,.  coulomb. 

Hydrogen ■0000103-'i  -IISB 

Silver -OOma  — 

Copper  (cii|iric) -000326  — 

Mei-ciiry  (mercurio).     DOIOSiS  — 

Zinc   0003361  — 

Oxygen 0000828  -0.^78 

Water    'OOOOWl.^  -UM 


ELECTBIC  TBACTION. 


On  Tuesday  a,  uumbur  of  "entlemon  wciti  invited  to 
Chii-wick  to  examine  s  tramcAr  dri»*err  by  electricity.  How- 
over  wo  may  de»ire  tho  period  to  come  when  horHc  tj-action 
will  bo  »u[i6r«e<led  by  etuclric  or  other  traction  for  Lnimway 
work,  we  ciirinol  forget  that  a  number  of  itnicesKful  ex(ien- 
ments  have  boon  fjbowii  in  an<l  aix^und  London,  yet  no 
|jrogi'cs.\  .io  fiu-  aH  rem«rd»  actual  work,  cjiii  l>c  chrniiicletl. 
nix'eiitoi-8,  if  tho  slight  mmlifirations  to  existing  Ky«t«mK 
\^'&mint  thftt  title,  keep  lagging  away  to  achieve  succoss, 


rio.  8L 


9tn.  I. 


and  «uch  [HM^isteucy  i^  bound,  tiuonur  or  late),  lo  u^ecl  with 
its  reward.  It  is  easy  to  arrange  a  |terfectly  successful 
exiTerinient  on  a  scile  similar  to  ihiit  of  Tuwday.  Tho 
running  line  wru  not  more  thaii  100  yards  or  so  in  length, 
and  of  course  ubsolutolyfrcc  from  most  of  the  troubles  of 
aji  actual  working  line.  TheLlneff  system  shown  is  a  central 
channel  system,  in  whieh  channel  is  carried  tho  conductor. 
The  improvcmonl  claimed  is  in  tho  method  of  maJung 
contAct.  Let  us,  howe^'cr,  begin  with  the  centrU 
channel,  which  it>  closed  at  the  top,  excei^t  for  about  Jtn. 
through  which  the  coutacl  c^trriuL'  v^ubWA.    Oa.v^  'w^  ^  ! 


th«  channel  in  a  {neci}  of  wimhI,  »irry!iig  »riiiK  ui  iiilvrvuln, 
ii|»o[i  which  the  conductor  i'luLs,  Imt  tiisuLitut  fiuin  the 
urme.  The  conductor  is  cojiimjt  drawn  through  an  iron 
I>i|>o.  1(  wc  may  l>o  a.!loweu  t«  crilicine  the  anMii;;eii]ent, 
we  ini^hl  ii-«k  the  viihic  of  the  fO|)|ior  ul  a\\.  At  inl«r\~il8 
of  five  or  six  (eot  the  iron  iMpc  is  LipiMid,  and  a  wttitait  jiioue. 
Fig  1,  strewed  tightly  down  ii|x>n  the  «)pper.  Would  it 
not  \>v  c'hc<i|>iT  iiiiiJ  quite  lis  wvll  to  hiivu  ii  ^olid  imii  con- 
diirttui'  ititio  which  or  u{>uii  which  the  (-oiiiuct  pioi'VK  rotild 
he  screwed  or  (ijced,  making  kowI  contiict  T  The  ooticliictor 
18  Nomc  two  and  half  inchett  ii-oni  the  vertic»l  through  the 
(>|>eniii<;  of  tho  chaiiml,  und  m  freo  fixini  likely  cont^ii^  with 
furt;i^n  ^iilMtl^incos.  Of  course  the  channel  i>^  so  HTnin<{i.>il 
UH  to  \>o  of  coitAideriililc  depth  holfiw  the  coikductor,  thiit 
witer  f^'ttiiij;  hi  would  mitunillv  drjiii  off,  and  niud  would 
1«  uL'ttuiotiully  fluiiHcu]  out      {Hi^-  2.  J 

Contact  i»  niailo  from  tho  car  hy  meuiis  of  a  carrier 
thiiiiti;h  the  slot  int«j  the  central  tThiinni'!]  nirrying  «  ftexihie 
rod  surticicnllv  hmg  tu  iilwayt  tval  iimm  two  of  tho  coiitnct 

Iiieces.  Whife  the  aw  is  runniii;{  all  font*»cts  «nll  Iw  kcj>t 
iright  itnd  clean,  ho  that  no  ilitttnilty  iieod  hu  itntid]ntod  nt 
this  [iftint..  A  street  ciDiniiel  of  tho  kind  dcRcrihwi  will 
idw-ays  he  dain^,  and  considecable  loukugo  inW  occur  if  tho 
)ir«Kttnt  deTicc  i8  iruiiHted  upon.  Surely  tiic  jtnwere  of  elec- 
trioal  ciigineem  are  eijiial  to  no  ttimnle  :i  cleniiind  as  that  of 
n  conductor  with  little  chance  of  loakngc.  An  iron  rwi 
embodded  in  pitch,  or  some  chcup  insulator  of  that  typn, 
with  onlj  the  contact,  piece*  projecting,  would  give  far  less 
loiik»ge  th«n  the  fonn  wdopt^'d.  If  copjior  ic  n  mif  y"" 
mm,  why  not  jiut  it  into  im  iibc^tus  Ehcath  t  WntiT  will 
always  (>o  formod  ujion,  and  lie  fnutitl  dro|(i>ing  from  tho 
ii'on  ]«!»«.  Why  (amnit  some  elm-tncnl  en^nenr 
who  rwilly  uudcrst-ind^  the  lir^'t  piiiitipalN  uf  the 
pxihjcct  get  "  linaTKfl  "  l>r  tho  trriniwiiy,-',  or  ]iix>niotot>  who 
nrr  eager  to  R]>cnd  money  nimi!  (-rmlo  nx|wrimt'ntst  Tliera 
l-cidly  «>wni«i  t^  ha  no  valid  reaunn  why  electrical  tramwavs 
hhnuld  not  sMixewl  on  a  liir^«  fvale.  They  nitijlit  to  lie 
ch*'aiier  than  horseflesh,  and  thos*  exponents  «{  the  system 
who  have  had  some  t'X|jerienco  niaintaiu  that  they  are 
chciper.  The  motor  iwwl  in  the  ex[«!riraent«  we  have 
referred  tuts  a  ^  h.-p.  Imniisch  motor,  nirining  hi  1,000 
revolutions  when  the  car  in  Koing  ut  tho  rate  uf  6|  miles  pur 
hour.  The  dynamo  BU[>i)lying  the  motor  ie  also  !)y 
Imniisich.  Some  of  the  details  of  tho  car  and  thfi  hroke 
iiBiti  are  new,  Init  to  ;iil(!<iiuitely  describe  the  wholo,  furlhw 
illtistnitioni  arc  ncoeft^an,',  and  these  we  hope  to  give  in 
■mother  insue. 


THE    HYDRAULIC    ARC    REGULATOR    OF    M. 

BERTHIER. 


This  lamp,  which,  we  think,  Khotild  have  precedwl,  in 
the  natiinit  ordor  of  invontionx,  other  np|iEU^liis  tiettor 
uJaj)lC(l  to  the  geiicitil  I'c^juii'cnitintfl  of  prai^tice,  rcijitii-c», 
it  will  lie  «!«ii,  to  lit!  in  c<iniiei;linii  with  a  supply  mid  dis- 
charge pipe  for  Witttrr.  In  «ome  exrepttotial  caww,  howover, 
thiM  uiijfht  be  no  oTijoction,  und,  a^  the  arriiigwiKMit  has  the 
merit  oi  simplicity,  wc  will  hrieHy  hring  it  to  tho  notice  of 
(lur  readorn. 

Referring  to  the  diagram,  the  up|>er  carlmn  ii*  fixed, 
whilst  tho  lower  one  la  Diount«d  on  a  piston,  X,  which 
movM  n-ithin  a  cylinder,  T,  the  lower  (wrtion  of  which 
coniinniiicntea  hy  a  pi|w  with  tho  resuiToir,  X,  snpplying 
water  at  u  rertain  prcvturv.  In  the  tuhe  in  a  tap,  U,  in  con- 
nwilioii  with  the  soft  iron  toi-c.  A,  of  a  solenoid,  H,  throu;;h 
which  pusses  the  current  supiilyiti-^  the  lump. 

At  starting,  Mm-o  the  core  A  in  nut  attntted  into  the 
iiilorior  of  the  Holenoid.  it«  wci(:ht  o[»eiia  the  t.ip  K,  and 
thuB  establishes  communication  liL'twi^cii  the  reservoir  X 
and  ihu  cylinder  I',  causing  the  ascent  of  Z,  until  the 
carbon  iittathe<l  to  it  strikes  against  the  upjwr  tarlwn.  If, 
now,  the  lighting  current  be  switched  on,  tlic  water  supulv 
is  stopped  liy  the  clii*ui\r  of  K  through  the-  attraction  ot  A 
into  the  nolenoid,  and  in  a  few  KvcuiMis  an  arc  ia  formod 
h<!twueii  tbe  carimn  poinlc.  When  tho  diiitanco  Ijutweeu 
the  Utter  becomes  too  great,  the  dimifuilion  of  tho  cun'ont 
"brings  about  a  flow  of  W4t«r  through  which  the  lowar 
carbon  is  raised  iinlil  the  current  i-(^in»  its  normal  strength. 


and   again    cauaw    Lhu   commuiiiuttiou   bewecn    X   and    P 
tu  hocomu  closed  at  It.     The  apiuiMUis  being  once  projierly 


.jTr 


tx 


atljusted,    a  very  st«uily    light   is  mid    to    be    by  thcM 
nieana  obtained. 


JUVENILE    LECTURES. 


Thf  Koyal  hwtitnrioiiand  the  Society  of  Atladcftorrt  tbe 
ber.t  thanks  of  the  Bcientihc  commnnitv  lu  that  they  systw 
niftticivlly  provide  juvenile  Icrtmfs,  which  are  given  by  soma 
nt  the  most  ominnnt  scientific  men  living,  generally  (luring 
thp  Christma-^  holiday*,  Thib  year  the  loctunw  at  tho 
Society  of  Art*  were  given  by  Mr.  W.  H.  I'rcecc,  F.H.S., 
and  were  on  "Tho  Application  uf  Eloctricity  to  Lightiny 
and  Working."  The  fii-sl  of  these  lectureo»,  whics  was 
deliverc>d  nit  tiannary  4th.  has  just  lieen  published  in  the 
sfwii'ty's  J'tirrnnl,  and  from  it  we  take  tho  following  uxtract* 
which  may  proliiibly  l>e  interi^sting  to  those  whu  were 
tnuiMc  to  attend  the  k-tturcs  and  mar,  jwrliap:*,  not  Iw 
nil intcrettirig  t^j  older  jicoplo  who  have  not  had  thv  ailTnii- 
tage  in  their  earlier  days  of  attending  «uch  Icrtuicw.  With 
rcganl  to  the  ciiuso  of  illuRiitintion,  Mr.  Preecf.  antd: 
"In  all  Ciuen  of  artiiicial  illumination  bodies  Inive  tu  lie 
raised  to  n  high  stat«  of  temjierature.     I  hold  in  my  haiwt  a 

fiece  of  magnesium  wire,  it  is  really  flat  magiK-siiim  («pe, 
»t  it  ia  called  nJie.  If  I  hent  that  you  will  ohsorve  that  :t 
\ery  brilliant  light  is  produced,  due  t«  the  very  hi;;h  U-m- 
pcnturo  at  which  it  burns.  Now,  if  I  take  n  liMup  of  coal 
and  hfsit  it  it  re^iuires  l^i  bu  riiit*t^ii  to  a  cerLiiti  tcni|>era- 
lure  before  the  oxygen  ik  direckHl  u[N)ri  it  ami  snlijtTt  it 
to  a  jet  of  oxygen',  ^-ou  will  sec  tliat  it  burii«  with  very 
much  more  intense  light  than  you  are  uccustomnl  to  in  the 
onlinnry  lire.  If  I  take  a  [liecc  of  iron  u-ire  ami  pbice  it  in 
II  jur  of  oxygon,  you  sec  what  a  very  brilliunt  effect  the 
combination  of  oxygon  anil  iron  producer  through  tho  iron 
hcin"  raiand  to  a  very  high  t«m|i€ralure. 

"  1  have  now  shoini  yotl  that  in  oixl«r  to  produce  lij^t  we 
mujJt,  by  wonie  meaiia  or  other,  raise  the  temiieralnre  of  m 
IkkIv.  But  the  hifth  tcmjicratnre  that  we  intvc  lo  deal 
with  is  not  that  ]»ro"luco<l  by  the  combination  of  the  oxv'g«in 
of  the  air  an<l  carbon,  and  other  lotlies  au(.-h  as  I  hiiV4 
shown  you,  Init  it  i.-*  i«ii.>Jucod  by  the  aid  of  the  ekt 
rnuTcnt.  lu  all  theso  cases  the  result,  of  the  coinbnstion 
you  have  seen  has  l»een  to  rsniove  oxygen  fmni  the  air,  but 
now  1  w.iiii  to  show  you  how  a  body  can  lie  raised  to  a 
hi[;h  «ute  of  tcm[>cnitin-e  without  combustion  of  any  kiwi. 
In  front  of  mu  I  have  a  tine  platinum  wire.  In  my 'hand  I 
hold  a  wire  that  is  in  connection  with  a  battery  n|wl«in>, 
the  other  wire  in  coimvctiou  with  the  battery  is  attached 
to  the  far  end  of  the  fine  platinum  wire;  now,  when  1  maka 
contact  with  thu  near  end  of  the  i>lacinuin  wire,  yo« 
observe  that  the  wire  ie  raided  to  rodnea*.  ita  t«mperatur« 
is  high,   and  ii»  I    reduce   the  length   of    the    pUitiuum 
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wire  it  gela  Iwi^tor  iviwl  l>riglit*r,  ths  araouilt  of 
e]«t.-tri(.-it)-  imiMing  tbroti};fa  it  in  greater  nnil  gi-cater,  niul 
presently  the  wire  is  fiwod.  I  snoitH  have  |»oiiit«il  out 
that  u  the  quantity  of  heat  gcin'niU'jl  in  ii  wire  iii(.T«ti8U)i, 
•0  doea  th«  colour  of  th«  li^ht.  Whon  hnat  i»  u|iiilin(l  Ui  a 
K^Iv.  thut  IkmI)-  in  Hrst  «-ium«i,  tlieii  it  guts  ^^'^uliuilly 
b(iU«r:iikl  hotter,  until  it  ItetronieK  ru<I  liiiT.  and  the  lir»l 
coltmr  thai  ap)>c:an>  in  xUvwyn  wl.  Tho  tcmpcmtm-c  is 
flirther  niiani,  and  the  Inxly  jiMumrs  ihc  nilmir  of  itmngc, 
tben  ;tt  a  little  higher  tera|>t*nttiirR  it  .ipiHiuii  yeliuw,  luul 
so  tho  ditTereni  coloiint  of  th«.'  r.iinlH>w  are  (jcrcoivcii 
iwcordirig  lo  thv  diffurvnt  tcioiMinitiiros  to  which  tho  licxly 
testtvi  with  in  ntsed.  And  now  1  want  to  nhnw  yon 
thv  iuu«t  intense  form  in  which  hcitt  ran  Im  |»ro- 
duv«cl  on  this  eiirtli.  Therv  ii«  ira  hottvr  ohjiirl  thut 
we  c;in  obtain  ihiin  that  of  the  clcirtric  urc.  I  will 
try  and  [inxliice  this  are.  Yon  nirser\'e  thit  when 
T  liHug  ih<ae  iw<j  ^ieciw  of  vurbon  together  u  ciurent  of 
elccliv-jiv  (sis'jea  JxtHiwti  ihfiii.  jiid  the  ikikmi^u  uf  the 
iiiiTViit  of  eloctricity  ImjIwWii  lhi?ni  t'lf;il«s  Mich  an  iiit(-n.sL' 
ti!iiii>«ratnri.>  thiil  a  )>nlliiitil  wh)l«  li;;ht,  n.-'  yixi  »ce,  itf 
iwotiuc^l.  IncaiHlem-uiit  iNirticlt-.s  of  L-arlxHi  \ms^  iwtWL-i:ii 
the  two  |)oint«,  furniiiig  a  sort  n(  liridge  or  arch,  which  h 
aH\et]  thv  tiloL-tric  are.  But  the  tcmitoratuiM  of  tliis  arc  is, 
lu  1  suid  Iwfore,  the  hi^henl  t«iii|H.Tuliii-o  tlmt  wu  can  ]»ro- 
dnt'i! ;  it  tuLs  tieeii  luesuitiri'd.  and  in  fuiiiid  to  li«  f^iriOOdc^rs. 
Ktthr,  'riiat  ts  a  tomprutiirc  that  can  liai-div  heconceivwl  ; 
tucltinj;  (loint  of  iron  itt  onlv aUml  I.^UUiltJt'K.  Kihr.,  tliu 
ng  {>olnt  of  |«blinum.  wliich  is  uiii;  uf  the  moot  i^- 
metnlx  we  liuvo,  is  aiunt  3,000  Fubr. ;  lint  hi>re  in 
tb«  arc  wc  have  tho  int«[is«  tem]ienituiv  that  nothing  can 
withfltBiKl,  wiiial  to  K,!iC)Oiic.i^*,  Fahr.  Tlie  colour  i«  rtallv 
du«  to  the  condmMion  t  Imt  takv)^  iiluoi'  belwvvii  the  niuturiiLfe 
(omdiiK  thff  aro-  I  have  just  usea  two  ])ieces  of  cui'Wii,  Ixit 
I  will  now  try  other  matpriul.-i  -t:n[i|ier,  itoii,  ;ind  ^inc.  Yim 
will  M>«  a  dinereitie  in  the  colour  ot  ihr  li^^ht.ihm  to  the 
fart  that  niotul  i«  Imriti^t  in  tho  ate  iti^ead  of  •.ailioii. 
CvL-ry  invLd  lus  its  own  dihtiiict  and  jmrlicnLii'  coNnii,  Mn\ 
the  |«^<wnce  of  the  dilVerent  nielidx  liin  lie  dvlvi-ted  hy  the 
chiuwter  of  the  Mn:ill  arcs  ]>roihir«(l, 

"  I  have  sIkiwii  yon  that  wuhatu  two  nicxlitiiof  prodwing 
iiiunu  heat,  and  thi^rL'foiii  light,  hy  elottritiily,  I  want  now 
to  show  you  how  we  jiixxlucti  elscliicitv.  Thu  lii-nt  ci'Afiitial 
forthe)>iTNliiction  of  electricity  wilhiilKutd  machine  like  I  bin 
in  a  {jijoil  dinner.  Tliu  oiiorgy  ])roviil<^I  liy  Wef  or  tnutton 
etuihlc«  the  ojwpator  I o  turn  the  bijj;  wheel  of  ihe.  machine, 
wbcmrc  moiion  ia  tran.tmitt'ftl  in  theajipanitiu  for  iiriKhiciii^ 
tb(t  ^ioctricity.  'l*hi«  ntiichinu  wbvii  n>l;ited  cauHtui  a  coil  of 
cappor  win;  to  bo  whirlfx)  in  a  m.ignctic  lield,  and  that 
mtattun  uf  the  coil  in  n  niai;tietir  tiold  t-onvcrt^  iho  ciriuriij^' 
durivetl  from  the  grajM :uid  tlie  niutUMi  through  t\iD  niiichinv 
iutn  electric  current*;  thow  cloctric  currents  How  through 
wtiVfl  that  arc  umlcr  tho  tahlc,  thi>v  will  ii|i]K'ar  in  the  two 
wircA  I  bob!  in  my  hand,  and  will,  I  hoj>e,  n>:i|i{ji>ar  in  thu 
liuJo  glowbiDjii  1  have  Iwfore  mo  in  lh«  whajR-  of  htial  and 
tlwQ  of  li^ht  wUoit  I  attach  tho  witr^.  Thu  liuht  of  the 
^ow-Umji  is  of  just  the  same  fonu  of  energy  a^  tliat  nliicli 

C<u«l  ironi  tho  sun  to  the  ciirih,  and,  l>y  lio^^iuning 
ekwiirdB  from  the  ]sao\>»  wc  lutvc  li^ht,  hciit,  electric 
ciirrvnttt,  mechitnii-al  niotton,  ftHxl  or  fuel  in  the  nIll]io  of 
mutton,  graxH  on  thu  South  Doims,  to  the  Riin.  Whichever 
my  it  is  taken  you  wilt  find  there  ik  direct  action  hi^twoei) 
tbe  tan  and  tbe  gluw-Liuitj.  'Vhv  1iiri|ig  arc  now  Luniiti};, 
ami  you  we  tbat  we  are  abl«  to  |iru(liu-a  (-iHctticity  to  our 
haoKs'  content.  Downstaim  there  is  it  gas  engine  ;  tho  gaa- 
SRgine  ia  At  work ;  the  {jii.ivn^ne  worlcK  Iwcaiwu  thu  gaii 
ni|)plie8  energy  which,  xturcal  u]i  in  the  1h>wc1h  uf  the  earth 
it)  the  form  of  ecul  fur  ugtM  aiul  agtvn,  ha^  lieen  extracted  ; 
it  ba«  tMo  converted  into  giu^  at  the  Iiu-^e  (pu  workti  down 
tbfl  rirer  Thatnoa,  it  ban  Iweii  lirou^hl  uji  here,  it  is  liiirnud 
in  the  ga«-engine,  ami  iirodiicou  oiiergy  in  thy  yas-urigiiie 
exactly  in  th4!  «im«  w;iy  a«  the  mnlton  or  beef  in-oduce^ 
eiurgy  just  now.  'nioro  la  a  dynanii>  rlowrt>itiiii>t  c^ai^tly 
like  the  dynanio  th.'it  we  luive  n^ion  thf;  |il:itfi>rni,  nnd 
the  current  that  i»  [ir<t<liR'o>l  ic  oxiftly  a»  tli<>  current  wc  just 
obtuiiK^I,  aiid  U)  •'(.■ndin)^  electricity  through  uU  the  lamjMt  in 
this  iTMiii.  Tht;  current*!  of  electricity  (Gissingthi'ongh  the 
hui]|ni  are  producing  imeiine  heiU,  tho  neat  bt  |ir(Hlucin^  the 
incaiuleocence  of  a  ^ne  airl>on  filuiuvnt,  Mich  an  I  will  show 
you  ilireclly,  and  the  coiiittH|Ucnce  is  that  »-e  arc  now  Ining 


lighted  ill  Ulie  room  by  tho  eiieixy  that  itiuniRtakahly  uiid 
undifiputiLbly  arrived  on  this  G«rt¥  miUioue  of  ycurs  ago  iu 
tbe  form  of  Run.sbine," 

After  doscrihiiig  the  arc  and  incundoeccnt  or  glow  Uinf 
and  with  ihc  aMiAtjiiK^n  of  Mr.  Sctlir,  of  the  Bti 
Coni{niiy,  actually  nialctng  one  of  the  lattei'  )>oforu  the 
aitdicnce,  the  Iccttircr  went  on  to  «iy :— "  The  foiin  o* 
lamp  that  in  Itelng  maile  lirfoi-e  us  is  of  tbe  onlinary  hizo 
that  wo  Koc  iiBod  geneiully,  Imt  therp  are  a  great  many 
difTorent  nizcs  of  glow-lnmiV  For  inataiH'e,  hero  ia  a  very 
anmll  lamp ;  ahovv  me  you  will  sec,  if  I  may  call  the  miall 
OUR  .1  dwiii'f,  there  is  »  giant  glow-hinip.  It  in  a  lamp  iti- 
vciitod  by  the  Hononnihle  Oluirlea  Pnrsoiu ;  it  in  minlu  hy 
the  Siinlicam  I>i»mi}L'om)«ny,of  ttiito»hKMl,iind  in  callod  the 
Sunlwsni  I^ini|i ;  it  has  the  mme  piniHUlion  to  an  nnlinary 
lump  That  .111  ostrich  egg  hii«  to  a  heii^  egg,  and  the  light 
from  it  la  of  equally  lat^c  proportion,  ut  you  aee  now  tho 
current  ha::  hccii  turned  on  to  iL  ft  t^ivcs  a  light  of  100, 
candUi.'',  lait  tl  i-s  rather  too  l<iilliiiiit  I  sev  Ity  yoiu'  face-;, 
add  we  will  fjo  luck  Ui  our  olii  (rii^iKU  of  the  ordinary  "^ize. 
Theix;  arc  also  aUne  u<  laiiiits  of  mrioiiK  nizPN  :  there  is  a 
Tl  niiidle,  10  candle,  1)>  c:imlle,  :iUcjindle,  aiiil  a  1(X)  candle 
lamp,  lliire  alno  ar«  a  50  candid  Swan  lamp,  a  18  candle 
Swan,  aiul  an  8  candid  Swan  1ani|i.  Thore  are  tbe  oitlinnry 
IG  candle  lamp  :  tlienearv  lieiiig  luirned  from  thcfirusvenor 
Callcry.  Here  i.*  a  niiin'i'ti  lamp,  which  is  Hupplied  with  a 
ciinent  liy  the  S<rlKin.-^.-hiell  lKitter>',  the  name  as  I  Hliowe<l 
you  at  first :  the  |)cc:nlian'ty  of  tldt  urrungemeut  \»  that 
when  the  Uittery  in  turned  upaidi>  down  tho  light  gooH  off, 
thti  £inc«  and  i^irWim  occii|>y  one  half  of  tho  cell,  and  the 
MiUilioii  the  other  half,  the  zincH  and  c-arltoiif  liein;:  at  the 
Imltoiii,  atid  the  liatterv  in  nut  excited  iinli^sf  coiituet  i« 
iwiwle  with  the  nulxjiis  and  zinc.  Such  a  Itatl^^rj-  as  thi« 
will  niaintaiii  it«  laui|>  for  12  or  l.'l  hi^un.  'Ihere  are 
seveml  (ona»  of  the  .ScliaiiMchiell  liattery.  Here  ih  a  poil- 
alile  toi'lu,  and  lamp  conneL-te'l  with  it  l>y  a  Hcicihle  wire, 
which  can  lie  lucd  wht^n  travelliii};:  or  in  the  iti^ht,  when 
vuii  want  to  knoH  ihn  tinio,  yon  ctn  liave  a  lamp  mid 
battery  like  thi^  t<y  your  iMvlside,  and  voii  van  turn  it 
uiMitle  down,  and  piVHhici^  a  li>;lit,  fee  the  hour,  and  turn 
the  battery  buck. 

'^Tlioee  gluw-lamiiK  arti  iwfiil  for  difTerent  puqtoaea  lUid 
wiivf.  They  may  'w  nse<l  with  care,  they  mnv  1*  twed 
rer\k-jM]y  :  their  iliir^ilioti  ilepeiidn  a  ;;reat  dcuil  u[)on  the 
care  with  which  they  ■v«  UHed.  A  pnu-tiMHl  ovr,  one  who 
is  ucciistoraud  to  dual  Hith  electric  lamps,  can  tcU  at  a 
i:lance  when  the  lamp  is  ruiHtnt  to  a  ]>rnj>or  incamlcsceucc  ; 
but  there  1*^  a  |M^iiit  in  all  brnpt)  that  in  a  «icn  of  danger, 
and  indicates  'breakers  (or  hrcAkngeJ  iihea«l.  W'hcnevj 
in  an  electric  light  iiiKtaJUtion  a  glow-lamp  begins  luebowfr^ 
bine  effect,  then  breiikei'N  arc  ahejid :  the  current  mmt  be  re- 
duced or  other  iit«<<|u>  tak^n.  I  want  to  «how  you  thia  blue 
cft'oct,  which  ia  extremely  pretty,  uiid  1  want  you  to  we  the 
gradual  atagoH  through  which  a  lamp  pa»c*,  from  long  life 
t<i  death,  or  rilhtr  to  a  very  short  and  mwrrj'  life. 
We  can  make  the  life  of  a  lump  jiiHt  exactly  what  we 
like  :  wc  curt  make  a  lamj*  hint  a  minute,  or  we  can 
make  it  last  100  years,  ami  the  niimbiir  of  ywirs 
of  itfl  durution  i?  simply  dcjiendent  upon  the  cun-cjit  em- 
ployed. 1  have  hLire  a  {"low  lamp,  and  1  (mxh  a  current 
through  it.  There  is  no  llliie  eH'uct  at  [imwent:  the  rurrent 
i-s  increased  and  the  carlion  tilameiit  is  raiswl  to  a  high 
Btute  of  incundcncouc^.  In  kucIi  a  -411116  it  would  not  laat 
for  a  long  time,  nut  more  than  t«n  niiinites  or  a  ipiaitcr  of 
ail  hour ;  but  it  dues  not  show  the  tihio  effect  yel.  Un 
fuillier  increaainj:  the  oummt  the  bluo  effect  appears, 
though  I  dutibl  whether  it  is  riiiible  t/)  many  oi  the 
audience  ;  a  little  more  current  Ik  put  on,  and  the  bine 
effect  is  very  marked,  the  globe  itselt  looks  vm'  )>riltiaiit, 
ami,  there  the  current  hai*  tieen  inerisoAod  until  tne  filament 
linn  iHii'ti^id. 

"It  is  always  better  when  making  an  ofwervation  ur  ex- 
I»eriraont  to  know  what  you  are  Roing  to  sue,  hu  thai  you 
can  direr-t  your  attention  to  exactly  what  i&  being  done  or 
1(1  what  yoii  Willi!  lo  know.  If  I  put  ani>ther  Innil 
throiiiih  the  Kime  experiment  you  will  be  belter  ab 
to  nndenitand  this  blue  effect,  and  we  jitHt  lliut  ]M>iiit 
whmo  the  lamp  is  nimiit  lo  give  out.  The  current  is  nou 
on,  and  is  licinn  i^ruduaUy  iiici-ewscd ;  lU«  Uto^v  \*  vmw« 
inteiL-iely  blue— there,  il  \\aa  ^o\w:  \u  \,V«  ^aww  'wa.'S  's»»^*3 


at  the  otier  one  did.  Tlie  wny  in  wliich  lam[)e  burst  is 
MMnolimes  very  beautiful:  they  disinUigratfl,  ihey  Mem  to 
volatilise,  itml  the  nuhAtance  of  the  lamp  is  pri>ject«d  vrith 
greiit  force  af;»iiist.  tlic  «i(lu  of  the  globes  On  the  ttuhlt  iheru 
are  seTflRil  liouiitidtl  ft[iDciiiioiis  iitiowiiiu  Utls  ofiect. 

"  The  fflow-lontp  ui  i^nxreas  of  manutavittre  liefoi*  you  is 
now  heiii^  iiruealed  from  the  ])uni|>;  it  i»  iio'vf  cvhaimbeit, 
and  we  u'ill  |M88  a  current  thratigb  it  so  m  to  i^ii«o  tt  to 
im-antliwconcc.  The  curreiit  is  now  on,  and  you  see  the 
lamp  burns  with  full  hrilliaiicy.  The  next  ex)tenmeiit  is 
rather  a  cruel  one,  lietausc  it  \m  wilful  deistriiction.  I  will 
lint  destroy  the  lamj>  thiit  has  just  Imon  nude  Wforo  lu, 
for  I  will  keep  it  as  a  nienietito  of  thin  evening.  I  wiint  to 
show  the  safety  of  the  electnc  lanijj,  Many  peojile  imagine 
that  there  is  a  groat  deal  of  dun^ei'  idxiiiT.  it.  I  will  liko  a. 
handkerchief,  and  in  it  plj<-c  a  li^htecl  Un)|),  when,  on  the 
;;l<>)ic  luring  )>ml(eii  the  i'.irl)on  lilainrmt  instantly  goert 
mit,  and  there  is  no  damage  to  the  lutndkeixrhiof,  or 
the  oliijhtetil  a{>|ici>r-iiicO  of  evorchtn;^  or  heating  upon  it. 
On  hrcakin;;  that  l;imj>  yoit  hoanl  a  I'epon.  Tliai.  ift  ihie  l^> 
iJiB  vacuum,  whii-h,  on  witlden  ruptutv,  the  air  nuhw  in  to 
(ill.  TheKC  lmni»s  will  not  nnW  hum  in  air,  l«ut  will 
actuiilly  Iiiirn  in  vrntor.  Here  t  have  n  lamp  which  on 
pbcing  111  a  Imwl  of  w:iler  (TiitliniieR  alight  in  the  water 
jiLit  aA  irell  HK  in  the  air.  Voii  can  imagine  wh;it  an  im- 
nicn»o  boon  that  is  to  our  divera  and  uthei-s  who  iinfor 
tuiiutely  have  to  wnrk  iiiidei'  water  for  our  Iwnellu 

"  I  U'ill  not  attempt  to  oemipv  veiu"  time  in  R]ieaking  of 
ihb  bouutiu»  of  tJiis  wonderful  light,  how  it  removoa  really 
jioiaoii  from  our  aii',  how  it  is  verj"  ](oo(l  for  Bore  eyes, 
liQcaiisa  it  hums  with  »uch  «tcadinoK)t  that  those  who  woi'k 
iLoder  it  really  never  find,  in  any  shape  or  fonn  any  incon- 
vcuiunce  or  discomfort  to  iho  cyca.  It  in  extremely  elraiiy  ; 
it  doeii  not  till  the  air  we  breathe  Kith  noxious  fniucf). 
People  are  littl.'  u>v«rc  or  it,  hut  it  i">  a  very  ample  ealcu- 
lotion  to  show  that  thirty  pas-burners  i)rod«co  a  gallon  of 
water  in  an  hour,  ho  thiit  if  yon  have  tliirly  lim  nei**  in  a 
«ho|»,  (or  instiuipc,  ali;(ht  for  six  honr«,  mx  jfallons  of  water 
are  produce<l,  and  the  water  am  very  often  )ki  seen  nm- 
lungduwo  the  cold  windowH  of  shoiw.  That  wuter  alisorlw 
Biilnhiir  and  sulphuric  iK'id,  and  when  dejioiiitcd  on  Itookit 
ana  decorations  dentrovH  ihein.  if  we  nnild  only  jtet  the 
electric  light  cheap,  delivered  at  <nir  doors,  then  cverj-body 
who  ha«  ail  idea  of  liixiir)'  and  comfort  woidd  at  onoe 
take  it," 


CORRESPONDENCE. 


DR.  O.  LODGE  ON  MODKRN  KI.IX'TItU'ITV. 
To  TitK  Editor  op  thk  Et.WTRiCAL  Enoinkkr. 

Sin ;  Whether  Ht.-ilii;  elftftricity  is  a«itK'tatuil  with 
tmagiriiiry  kinetic  vortice*  in  ina^noLism ;  or  wlu'lher 
"  dectn'eity  in  railintiou  litw  anythiiif;  to  do  with  WMve- 
vclocity,  wavelengths,"  .Vc,  tVc.';  nr  whether  heal  taiinot. 
l>c  c*inveyctl  by  iMdiatioji  ;  these  anrl  many  other  jtuintA  in 
the  extended  treatment  may  well  justify  IJeingune^tiotiei)  ; 
hut  on  thi«  occasion  I  flvajre  to  confine  myaelf  to  u  few 
[Kiiiit*  briefly,  which  may  ho  of  interest  ti  any  oifliinry 
Mtiidflnt  of  electricity. 
1^  The  stMtion  on  "t'ojidud.ion  in  Mct«lB,"  im  hy|iothetic 
^g  wiien  f.'oin)iiux.il  with  my  cai-cfully  r&iAonrid  o\|io^iLioii 
(/;/n-/ri(TJ/ii,  .Inly  'J'2,  IK-*"),  where  the  faete  olMterved  niny 
he  ihns  Hnmmafily  ooiulentie*!:— 

Isl.  llnit  lui  op|M)3it4)  liinary  murine  snluiiHTjt  in  lh«  wii'u. 

l!nd.  That  under  all  t-ireuinctaticiw,  tlio  metal  lo^ea  an 
atuiii  or  ion  for  every  atomic  chniiKe  or  unit  of  cuD'enl^ 
while  at  the  other  end  an  atom  nr  ion  of  B  or  something 
^whether  it  will  l>e  matter  nr  force)  in  corrc>ti)Oiidinglv  lost 
or  f^ven  up. 

3nl.  That  aa  these  ions  cannot  pass  through  each  other, 
they  iniist  do  so  8i>irally,  and  bo  produce  the  kiio\TO  induc- 
tive eH'ectfl  at  riyht  angles  to  every  current,  whether  it  be 
metal  or  fluid, 

4th.  Tlmt  this  friction  of  the  movittg  [nrticles  must 
produce  hoat,  aa  all  or  uny  friction  does. 

Now  let  imy  indvjK-ndetit  thinker  compare  thia  brief 
sluteiiient  with  the  lengthened  riiasouitig  and  varied  hy|Kt- 
iheMs  of  the  text. 


It  bus     I 

leetik^ 

t«^^ 


III.     I 


The  section  "  Conditotion  in  Liquids,'  comprising  four 
columns,  is  tedious,  comjjlox,  and  very  hyjxithetic,  compojiMl 
with  the  treatment  referred  to,  viz.,  that  the  liquid  circuit 
JA  Hinipler,  and  more  ea^y  to  underntand,  inasmuch  as  we 
havd  nothing;  to  do  with  the  unknown  E,  whose  otiljr 
known  elements  or  ions  are  observed,  and  iimng  the  temu 
+  II  ami  -O  in  a  repreeentativo  sense,  it  is  [Jain  that  for 
every  atomic  action  or  unit  of  cttrreiit  that  O  in  Wt  on  otM 
side,  precisely  an  H  is  loet  or  given  \x[)  at  the  ojipoaito 
end,  and  as  in  the  metal,  fio  here  the  inductive  oflect  is 
a  Mjiral  or  circular  one. 

Having  saiil  tlub'  wu  have  »iid  nil,  biilna  the  snbjoet  bus 
l>oen  ho  inextricably  mixed  up  with   kiuotie   Olid  ol 
hyiiotha'te.')  it  may  be  well  to  moot  a  few  comjiarisons. 

IkI.  If  the  o])|)ositc  progrci«iofi  of  t-  and  ■  iona 
place  side  by  side,  iif  trftirxrulnl,  then  their  iniliictivc  cflw-ts 
would  l>fl  lateral  in  a  Hat  «eri>te,  wheraiui  we  know  it  to  ho 
ao  different,  and  we  alao  know  lh»l  a.  f  ciUTont  Koiiig  in 
one  flirectioii  and  a  -  current  in  the  opixwiic  direction 
mdy  (litTorent  e.vproaiiinn!i  for  the  wimo  thing. 

2iid.  All  the  hyi>othetic  profKtsitionRalKiul  the  ions  carry- 
ing different  cliar;^  of  eleitricity  »ro  ntterlv  fOtpcrfliWHs,  a 
^T^indiloqiient  talking  about  th'ings  of  wfaich  absolutely 
nothing;  is  known  :  whereon  the  inductive  pm|»rtiea  of 
known  clemenlii.  nr  ioiiK,  in  Momcthin}^  actually  kriowii  and 
easily  iindor9too<l.  Why,  then,  should  our  icnowlwlgc  of 
thene  properties  1m)  obliterated  or  igimrwl  in  onlcr  to  intro- 
duce occult  or  imaginary  chargea  to  accomplish  that  fi 
which  the  iona  are  fio  manifwitly  fitted  t 

3id.  An  To  the  different  valenny  cliaigeji  of  electricity, 
it  is  a  fashionable  hy'ixjtberitit  that  the  ionii  tnivelatditTerent 
rates  ;  "  for  each  of  these  atinns  in  the  fi^c  fitute  ftosscasoii 
a  charge  of  electricity :  the  H  atom  a  certain  amount  of 
+  clec'irioity  ;  and  the  O  twice  a*  aiiieh  -  electrieity ;  and 
lioiicc  they  U'nvol  at  dilTercnt  rates.''' 

(>f  criiirne  nil  thi«  co>ifii»ioii  comcc  of  our  mistaken 
motleni  chemistry ;  but  the  great  French  chemists,  and 
niiuiy  others,  have  never  bowwl  to  this  dcliDiitxi.  They 
know  that  0  =  8  i«  electiieallj'  and  chemically  the  imn 
ci|uivuleitt  of  11=  1,  or  Cl  =  3i}-b,  iVi-.,  and  that  thi»  i»  pateul 
in  a  thousand  chcmJad  ways. 

In  the  section  "Condition  of  the  Metlium"  the  folio 
dislinttion  docs  not  indicate  clear  tows:— "The  induction 
of  static  electricity  U  an  electro-static  strain ;  that  of  current 
in  nn  electro-kinetic  strain." 

But  I  think  the  doctor  is  too  clear  not  to  see  othemw 
thiiii,  us  the  former  is  u  static  strain,  so  current  induction  la 
no  JusH  Kssetitially  sialic,  so  long  as  eqiialitv  of  cun-cni  sulv 
aiats.  Both  e*piafly\-an" under varyingcomritiona,  Imtiiithe 
)>ciH.ion  "  Eiiorgv'  of  Ourrent,'"  the  whole  secret  of  previews 
myBtilic;iti"onconiL'»  out,  and  the  HOiit  of  electric  or  jU'Opiil- 
sii-B  energy  is  not  whcri!  the  choiiiical  action  takes  origin, 
but  Konicwhoi-e  myKtcrii>nnly  or  lunetically  alt  alou^  the 
circuit,  iind  not  in  the  uieLil  or  condiictin;;  circuit,  liut 
the  Kurmitndiiig  nieiUiun. 

May  no  be  foryiveti  if  we  refuse  to  follow  into  such  long 
iind  dovioiu  |HithK.  ending  in  a    vast  wilderncan   of  niathe- 
niatical  nmze  1     Life  is  Uio  iiliort  nial  lime  is  loo  prm-iuiis, 
while  the  simple  truths  of  nature  are  so  6))ecially  uttraeti 
and  inviting. 

But  juMt  one  wonl  on  the  section  "  A  Voltiuc  Ball 
Wc  ruiul  liotwcM^n  the  lines  most  of  the  simple  fncbt  referiMxl 
to,  but  the  siiiJ*   of  (onisifioii  and   comnii!»ioii  doacn'O  ~ 
|iiissiii|^  notice.  

M.  Thill  nothing  i»  »aid  as  to  how  lli«so  «ipiK>sito  loits 
|U(KM  r.tch  utlicr.  anil   far   moii;  iiri|Kii-tant  still,  nothing 
mill  of  tliu  inductive  functioiDi  of  the  tr.uiKit  or  cuii-ont, 
yet  these  ai'e  among  the  most  ordiuar)'  or  A  U  U  facts 
("niiiraon  obserTatioii. 

3n().  The    dcuude<l    facts    are  mixed    up   with  in' 
nunable    if    not    blinding    cuneiderutiuns    of    extnineous 
bypotbesia. 

Olio  ii  the  fashionable  idea  that  the  ions  are  la  a  besu> 
tifiilly  kinotic  sense,  "either  actiiAlly  distociatod,  or  so  fre- 
quently changing  (mrtnors)  at  random,  from  Ittolecule  to 
molecule,  that  the  direction  of  their  motion  may  he  guided 
bv  a  feeble  force."  Prof.  Poyiitinghas  shown,  on  tliejirinci- 
plosdevclopc<lby  Maxwell,  "that  the  h*tt<ry  models ithonld 
not  have  a  source  of  |)Owvr  at  one  place ;  hut  that  it  ahookl 
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T',  pUKe  tli«nc«  U>  Ihc  top  vt  tho  spriiig,  then  down  thv  iprinK 
inU<  thpijiuriiMecinUCC,  it^na  tlicro  to  tlic  *t««lcup  E,  tlirxnign 
the  cntitct  [Hjuit  l«  tire  m<liuin'ti[i]nx)  atovl  yivot,  frimi  lliat 
thisiu)^)  the  tix«d  <.-<>ilB,  nivl  tu  Iwck  lu  the  i>tlii:r  tvniiuiitl,  T. 
Tile  vrinilin^  tit  lliv  iui'VhIiIu  i.'^U  nra  »<.•  itrnmi^d  t)ut  it  ia 
Mtdtic,  •11(1  in.t  iiiHuuiicuil  liy  h  vurtic^  or  liuriwxitiiJ  unifi>niL 
fivM.  Tliis  in  iiiip'irtnnt  in  nil  inetruiiMint  tv  be  u»ed  in  the 
lieiulil>'iuili(«>il  of  txjworfiil  iiin^itvU. 

The  uiowblu  cl-Us  cuipr  ■  liglit  Aluniiittiiut  ncetUi.-,  ii,  wliicli 
firiivvta  uji  tlin'tiKh  n  slit  iii  the  dinl  |iUtc,  iipjuMitc  t/i  tii«  mii'<i 
Iff  t}i«  •cnlo. 

The  wIkiIc  iii»truui(si)t  is  cmitnitieil  iti  n  siiuJI  wintleii  box. 
iil>c>ut  4^111.  •'(uitrv  1j>y  Sill.  ilu«[).  ()ii  ij|iutitiiK  tttv  Inrx  &  dial 
j>ltt.t.e  i«  Mva  hiiviiiK  n  circitliir  scajv  JividL^il  »'  ttml  lliu  vilt  rmd- 
itiKt  nn:  kUmiic^I  nilliouL  imy  rAlculnlii'iw.  Tlic  iiiicnitinn  <if 
UkkiitK  n  rvadiiiif  ia  iw  (i>ll<'wii :  Tlic  Imia  U  dni  IcruQcil  <hi  tJin 
tRble  ny  nivAna  of  a  himkIcii  wotlgc  pnivitlud  (nr  ttiv  j>iir]NN»«^ 


Pill.  4. 

Thv  ceiilral  IiqUuw  bcuw  ia  lirst  lumml  uuiil  ihe  laicai  iiidvt  tiiijccr 
IS  Ht  Mil-  £vn>  of  tt|«  ncalc.  Thu  ttiintiniuui  iiotri  otiriiM)  liv  tJii- 
oioviitik-  coiK  wliicti  |in>ji-«-t.i  iiji  throujich  n  alit  Ji)  llic  iltnl,  Bri'iiiU 
itlwt  Iki  "pii-ioiti*  ttiv  xor-i.  ir  tlii.i  i»  tml  tlio  luuii-  thr  iiiion  iiitlox 
fiiunn-  Uii«  U>  be  atiiftc-d.  Thia  iariLx^iiii|>tialiMliy  Mbiikiiii' iipthc 
liliQfd  IiiihI  "11  thv  top  ■>f  tht<  (1)111.1111  Iniss  iiiihI  nr  niljuntiii){  tbi- 
iinlck  until  Uir  iiikn  inclcK  tiDKi-r  ntij  thr  ikluiiiiiiiuui  imh-x  ..f 
thi!  iiixvJilflc  (Kiiln  Imth  ntniiil  iijijuisiu-  ti<  OHoh  ullivr  »L  tlic  xvm. 
TliB  i:urT«ii1  in  WW  ivummI.  niiil  llu-  L-Wtn>-iimgiiutic  Action  caiuhm 
thi>  luovitbtti  Hiiniihit'  (^oiU  t»  Iw  nliifu-il  Hhinir  tliu  tixod  mils.  Ait- 
lAiKiiifi  the  nhiinimuiii  iuilc^i.  Tlir  n-ntnil  Immk,  cjirqriii^  the 
ii))lii»  vtiit  iif  the  Df'ring,  i*  then  tunitst  uiili]  a  t'lrniniml  foi'cv  in 
bniiijjhl  ii)  l>u«r  I'll  tilt-  uinrnble  coils,  briiitfiiig  tlieiii  Iwck  wiiiint 
t1ii>  uiix-tn'-iiiitjciiotic  foroiM  into  tliB  zttm  |M)situu).  It  will  imw 
bu  found  tliAt  the  u^ipcr  nnd  of  tlio  aimn^  will  htve  been  twiated 


Piu.  G. 


I  ■  curtain  Angle,  m  indiMtcd  by  the  ^oiilion  of  th«  mtcA 
iiiilex  fiii|{tr.  Tho  nilae  of  th«  oiurenl  pnMUia  thruuf^  th«  in- 
atrumtMiC  ia  {>i>']M>rti>inal  tn  tho  atjunre  riot  nt  this  twiat  rtiquiretl 
tu  LriiiK  luivk  lUv  ciiiU  into  tlii-ir  xvni  \Mmti<in,  luiil.  m>  iho  f>>iv<.< 
biuught  to  biMfxn  tho  iN>iU  i*  iii^i[>->rti<>n*t  t"  tbu  wigtilni'  'lia- 
|il)U<viiiuiit  >>f  thii  U]']fvr  <;tii(  "f  th«  ■|>riiit{i  it  f<>lt'i«-ii  thnt  thu 
Miuikri;  r>.>"t  of  tho  ivn^uUr  iliBjiliicviiKiiit  »f  the  inton  indvs  Bnjjer 
nn^uirdl  ti>  iiiitinlititt  llii<  ihoiimMv  coils  lit  tireir  svni  jHwitimi  is 
ijrii)"rti'>riiil  to  tho  otrun^fth  of  the  eiirrent  tlowing  throitjjh  tJic 
mat  111  in  wit,  To  HTuid  niiy  unli.-iiUt,i»na  or  rvfvrviii-v  to  Mi|tuiri;- 
rixil  tiiliJm,  thv  iliiJ  ia  K>'^'b)'itcil  in  the  folh>winu  niniiitrr  :  If 
Uiv  iii»ti\iuicnt  is  iiil^-n-ivl  to  trtvX,  fay,  fmn  20  U-  110  volts, 
lbi>ii  uiiv  coiiiiiivttf  lurn,  m-  3t'0<.ii%.  iliB|'bu;<.-iiK-iit  of  Itie  iiulvn,  in 
/f/uintt  to  bJtUnw  tb«  etedni-inM^netio  forw  <lue  (<>  110  v<i]ta 


on  tho  tonnijwb  of  thv  iiwtrument.    Th«  angoUr  dispUccuicnt 

fijT  X  rwlts  is,  iJiwi,  "^*'  —    *    XX*,  nieMtirwl  in  degrMt, 

(110)*  605 
Hiitl  Atxcjitlingljr  thv  jMxutitiita  fur  all  roll  viduuN  fnnu  20  to  110 
uiu  )•«  KHt  iitf  lUi'tH-'tly  on  ihe  iliitl.  Tlie  itultix  iinHlle  ia  tliMi 
itmjiljr  tunioil  uiUil  th«<  iiluiiiiiiiiiiii  Jiidux  tHbrouglitliackUizcnt. 
snd  the  diitt  readiii^  jjivcs  itt  iiiKe  the  volts.  Tliis  tta-mot 
gnidiialion  hna  the  iulv>uitA({e  th'tt  the  wnle  int«iTs]  correniond- 
Dig  to  »n«  volt  is  grestest  in  thnt  juitI  of  t}ie  scjde  which  will  be 
ill  vach  iiiNtnimviit  [imniauhly  ni'wt  lUi'H. 

Ill  lu^bir  Ui  reiiilor  ths  iiwtniniriiit  jmrtjililii,  iiimiiik  itro  [mividad 
to  mise  Uii-  uiuv-«bte  ciiila  iiHT  Ihu  [Kiiui  P  b^' thuM-ti'iu  <.4  eUmnif 
the  box.  A  clut<-h-bAr,  K,  iasii  m-nuijfcd  mid  |)ivi)ileil,  thnt  by 
monns  of  a  piti,  R,  didinK  in  a  link-  in  thu  box  a  preaiure  (ui  the 
iippor  otul  of  this  pin  (ll.  Fig.  1)  ni»ea  th«  ohIIb,  C  C,  and 
n'liuvus  thu  iritiium  point  nf  the  pruwiuni  of  the  innvnhl«  oiril- 
Imt. 

It  is  itnt  duainblv  Umt  tEiv  iiiuvablt!  ei'ils  sbuiild  he  tnbtn  iip 
and  letdown  eiKliliTly  •»ii  the  |4i-ot,  and  i<>  luake  this  action 
deliberate  the  bi>x  lid  ia  o|.«trd  and  cIiismI  by  a  bctov.  The 
user  ia  thei-eby  coni|ielk*d  t^iojH'n  tho  Ihix  ilowly  and  let  dovn 
the  ooiU  uilh  a  faille  motion  on  to  the  nivol  K 

Tlir  volttiieti-nt  am  c>'iiitini<;l4<il  to  worL  ovor  varioua  mngaa. 
Olio  ■ytx'  rtn^i-s  fn>iii  20  I"  110  niJiji.  It^  .txaociAtiiig  a  rwustanc« 
crtiL  with  thu  Volt  inetvr,  titu  romilaiicc  of  which  is  (Wiwd  to  I  liat  of 
the  volttneter,  th«  sv-lt  valuM  of  nil  iha  Nnutings  Im^oidv  diHibltnl 
and  the  instrument  bccoiiu^  available  for  use  b«4weeD  40  ivnd  220 
vi^ta.  In  orilor  I'l  fpvn  n  Utile  nuuxin  'iver  and  abovn  tho  LIO 
and  220  volts,  tho  gnhdiiaUoii  ia  continued,  acoordiii);  to  tho 
m|itaiv-riH>t  law,  alon^;  an  outer  circle.  A  littlv  ntorc  tliiui  ime 
cuiiiiJoti:  twiat  of  the  sio'iiig  ciubUw  a  raading  l<i  Ite  tab«ti  ti|t  to 
lI$orl20t-<'lli><'nth«>ilO-wdtinatruin6nt,4M-to230oi'240ot.  T|)«i 
22-volt  iiuttritnK'tit.  In  the  llO-volt  instruuren)  (ooiiNtmitiva 
A),  tho  following  aru  Ihu  cloutricnl  and  niwluiiiival  <U(a  of  thv 
ii  intra  iiiwnt : — The  wuigbt  of  thu  iiioviiMe  coil*  vu  in  plot*.'  is  in  all 
20*27  grauimcs.  Tho  iiuiiibcr  of  turns  of  wire  is  660,  <>n  both 
co)U  t'^-thcr,  4»d  the  totid  ivirtnriev  \a  300  ohm*.  Thv  fuur 
iixod  coiln  tmvi-  fnch  840  turiix  of  wire,  or  3,360  tunia  in  aU,  lUid 
H  r(w»i«ni-«-  •-•}  1.000  I'hiitB-  Th<  total  i>:«istancv  of  the  voUiiMgtcr 
tn  thcii'foir  1.600  oliitis.  Tht<  {(■liiiwiTitui'*.* fvsintaiKc  viinatioM 
coclllcieiit  hiia  li-tti  iMivfully  dt-liiiiiiiit'd  for  a  ui«n(i  liiui-vr^ilutv 
hi-tvifi.-n  Ifiilc^.  jtnd  ^lOiU-^,  t*.  foi  Ihc  juirticular  kind  of  tlcnuaii 
silvt-r  wir<!iiM'd,  iin>l  it  m  0273  (ivr  vonU  jwr  dc}|:rvr.  Accvnl- 
Lii||[)y,  Its  fur  na  ivtpii-dn  <:hikUf{<--  of  U-iii)ivntiiri-  aa  a  wholu,  il 
ii.-i|Uiiui  nil  nlttriitliou  nf  30ili-)C.  C  ^>  uiakr  a  dialler  iif  1  jwir 
vviil.  in  the!  valiiv  uf  the  ri>ltnii.-tvr  nstdinipi.  To  jin-runL,  aafnr 
lu)  ixjsaiblv,  btviuii^  of  Uie  «uils,  ee«h  vultmet«r  ia  pruvided  with 
a  key.  I  n  using  the  inalmment  tlio  first  u^ontiua  after  upooidc 
■lioiild  be  to  luvttl  it  nircfully,  by  itisiirCifi)(,  if  necvMMuy,  U» 
vriiiHli;ii  wciIkv  {imritttMl  iinilur  thu  friMit  cr  back  aido  unul  the 
[Hiiiitcr  on  thti  nuivahlc  uoila  swiiifpi  fnjcly  flxnii  aide  t4t  wlo, 
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Tho  lecturer  was  inlrudiicod  by  Pruf.  Kdwin  J.  IlouatAn,  na 
fiill(iw«  ;  Ladiea  and  (j««itlvtnwn,— We  are  furtitnate  thla  ei'uii- 
ing  itt  having  with  ua  oiiv  whII  known  in  vU>clricnl  drclea  in  this 
Mmntfj.  Ijidtnxl,  ao  wvtl  and  fnvoiiiwhiy  hat  ho  Ixwn  known 
tM  A  prHClioiU.  tflectrivian,  that  he  luia  Ih^vii  inducwl  bj  leHve  a 
podtDun  which  hv  lias  for  so  many  yuare  held  with  diKtiiiuunduKl 
■uooeaa.  I  take  {ileJiBiirc  in  intryidiieing  to  you  Prof.  Wta.  A. 
AnUiony,  formerly  in  t^harge  of  the  IK'jMmneot  of  KIwrtricMl 
KngiDeerinu  in  Comvll  I'liivenitty,  and  now  oKisidting  olectlMan 
lyt  thu  Mathur  Kliwtrical  Ci)in[auiy. 

Phok.  Anthii.nv  :  Mr.  Pmident,  Menilwra  of  the  InetJtiria^ 
■unl  IjiuliuanniL  fioiitltiiiiiMi. — Thu  aubject  I  hnvt)  cboaen  for  thk 
evviiin^'a  Wtniv  ia  otit:  of  tho  driest  tliat  uiiuld  well  lure  been 
cboHen.  but  1  havt.-  l:ioUtvnd  it  tJi  he  of  aufficient  importaitee  to 
warrant  its  presentation  to  uu  audience  such  as  1  auniame  would 
b«  attrncttxl  to  thu  Kntnklin  Institute  ineetiiiga.  ThounanilH  uf 
■nun  viid  millions  of  cn|'iUd  aro  lo-dity  itit«r«8ted  in  the  npidica- 
tiiiiia  of  elecbriL'al  acii^iici!.  Wti  luivo  coniv  Ui  »  pi>inl  wheiv  bait- 
luuard  work  is  no  longer  adnuaaibto,  whom  idoctri<»l  mmnts 
tiiunt  be  gauged  and  nicwsiirt.'d,  whore  the  eluctniail  prujwr'iee of 
materiala  must  tie  accurately  detemiined  :  wlieru.  in  sliurt, 
machines  luxl  npjMrikl.iiit  tniiat  lie  tniilt  to  a  gauge,  and  iboir  |mi- 
ddcta  moaaiiriHl  nhnlrically  iia  woll  an  mechanically.  As  in 
mochanical  conatiuctioii  we  liaic  ginw  liuyotul  the  use  of  tba 
fu«it  ride  and  caqH-nter'a  ujuaro.  and  ant  tiling  nur  diinMiaiona 
by  standard  jjau^fus  to  T.h»  tcn-tliouaaiultli  of  au  inch,  so  in  tbn 
elect.Tical  coiial-nictiiin  wv  luive  gone  beyond  nictaaurunMNiU  bw 
rude  .and  im|inrr«ct  iiistniiiiimta  and  have  got  to  a  pidnt  when, 
if  our  machiiita  and  ap^mraliis  iin>  to  find   their  |ilac«  in    the 

*  AlwlMct  of  a  I#ctutv  ilelivcrr^l  at  thu  Frauklih  liiatitulr. 
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nuukeU  nt  the  world,  we  must  tcauge  our  work  by  acciinite 
ul«ctrical  itiindudB. 

Wlwit  *r«  ihe  plvctrio.i]  q>iiii)titien  we  h*veto  iiieHAiire  't  Itefoie 
alt«iiii>ring  t-i  iumwit  lIiU  >iiiMtiini  \rt  ii^  ti>ii»i'ii.T  for  n  iiKiiiivnt 
iha  ••ngiii  •>(  tJia  U'nii*  wi:  hIiaII  lmv«  t<i  uhu.  Oiir  i-Iiictriciil 
ivifBUTKTlittiiiH  hM  W«ti  dt^nvtHt  timii  tlm  tliiiil  thttury  (if  aluc- 
tricity.  Wu  ulk  about  wn  elcvtrti^l  ourreiit  as  ihou^li  soiiii>- 
Uitng  wvte  lkiwin->  ;  we  tAlk  nbout  quantity  uf  electricity  m, 
UiMtgli  w»  ciiiisidcred  it  K>ni<itliiiig  t'l  ii«  wwighoci  nr  muiwunxl  ; 
w«  tjJk  abfKtt  ckiHwity  Uit  wlrtctrit-ity  u»  tli'>i)){1i  »  timly  cmild  tw 
tillwl  with  uul  lii>£<1  n  mttiiiii  >{iuiutity  uf  it,  hk  h  vouuI  iiwy  h«! 
sued  wirj)  wnter.     ^\'heiic«!  i.'uiiie»  lliu  iiiem  uf  iiu  elwcirii.'  &ow  < 

[f  we  Kti  hiuk  to  the  eiuly  electrical  experiiiicTitc  where  insu- 
lmtm\  IxiJieM  where  "chnrgtHl  "  wiil  tliuti  <Iiiiclinrge>l^thi9  eleo- 
trialy  ilnwn  nlT,  w  it  wuni — liy  h  wiru  ciniiiictiii);  Mm  iiixtiUtei) 
binly  to  titti  lortti.  w«  Mw  lh«t  tliii  idmof  itmiiuthiii({ii(viuntttiilt.'<I 
in  th«  bmly  kiiiI  tb«n  oanveyui)  iiuhj  by  the  wiiu  wuh  »  very 
mcund  ime,  nnd  when  we  found  thAt  the  wire  was  huatcd,  the 
pu>ag«  uf  Mmu^hiuij  through  it  Keeined  t'l  >>e  provt^l.  'I'hm  cnnio 
tlifi  voltiiic  btJtt«ij  Mid  Iho  ovidtiiioo  <i(  EwmtprniM!  gn.i«li>r  iilT<;(iU 
tuk  Uiw  cells  ui  Minc>  wiimt  iii<iniiuu«l,  n  l-I'im;  «:udi>(^  t')  ittcriMKiiid; 
liNHurvoiuiutij^H  tuiirc  mpul  How  of  lluid.  Il  wu  kc*!1i  tlmt 
iBMiTeoUam  mHus  gnvu  jxiwer  of  nvcroouiiii^  oIhIacIcs,  that 
UUtUMioa  had  tn  be  nrnt^  jierfcct  to  prevent  oscapo.  tlencotJie 
t«nna  high  t«nai<m  Mid  low  terisiun,  ns  thuRO  woro  Hjipliod  U> 


TlivM  b  aiiiiMi  iiiiwipiirehonuDi)  niiKiiiy  th'iao  wlin  liitve  bod 
only  »  pncticEiI  aotuAiaianoo  with  elfiotni»l  iihuiiuuienn,  nnd  do 
nnt  know  tho  fundAmentAl  principltM.  I  tujitr  »  gnnl  deal  of 
bUk  about  high  totiaioti  currents  mid  low  tvni>ti>n  iturrutitu,  iw 
Uwiugh  (hv  ctirruiitJi  Ihuitinolvo*  wurc  diirun-nt.  It  «h<iu]d  hu 
UUdun,t(NHl  tlint  a  I'urrvtit  uf  oiiu  mn|tt:ru  ik  HlMiijti  n  curreut  of 
une  aoijwiv,  alwiiya  convoys  ouo  euulomb  i«.t  tioound  whether 
the  tduioti  t»e  lii^^  or  low,  juaI  im  h.  Htraun  t1ii\l  ooiiveji)  diie 

~^i>iii  of  witl«r  per  itecoml,  ia  tho  wiiiia  KtrcAiii  vrhelhur  utiilcr 
iix  l>'>w  jircuunriii.  'flie  t«nn  tutuioii  in  »  iiiiaiicjuicr  iisiij>jili)Kl 
nioUi  l<i  t'loctrit-ity  iiud  lo  inuHai.  Prvtmiiru  is  tin;  pji)pt!i'  Litriii 
fur  gMwM,  itnd  nuy  b«  ua«d  hy  ktutlogy  fur  elect rioity.  Puteiitiikl 
ia  the  seieuUfic  itrm  fur  the  eioctriml  condition  fur  which  the 
w'>rd  t«juion  hu  been  used.  We  cau  beet  tuKleiKtaiid  it  by 
dnwhijj  the  Aiuilouy  between  it  nnd  Huid  priMHuri?.  Wu  find  in 
tho  cTaning  thAt  ton  go*  is  hnrniiig  ilimly.  Wo  aay  at  tttvce,  tno 
btd«  [TVMaurc  in  the  mu.iiia.  If  iiiori!  prfiuum  is  put  on,  niure 
Bd  is  foroed  thrc>ii|{h  the  biim«n  nnd  our  lighU  burn  more 
hri([htly.  If  iJiir  iucaiiileHceiit  lights  burn  dtnily,  it  in  h  l«;k  of 
potentwl.  Let  tlm  p'il«ntuil  in  thi>  wires  he  iiia-ciiMid,  nion.' 
«l«cinctty  ix  (oT<'od  through  tho  cjirhon  Htnmuiil  with  aii  iuipnn-a- 
ntvnt  in  th**  hghl.  It  in  n»l  thu  gutter  pruMun!  (hut  ^ivea  yi>u 
the  bri^hlvr  gu  li){ht,  but  tbft  Urijer  •^urmtily  of  -ifM  that  tho 
greater  prcMur^  cupjtiies.  So  it  is  not  the  iiKTfinMd  potential 
th«t  caua«a  ilie  inureaaod  bnght^iou  of  tJio  ctirhon  tilnniont,  but 
thecTMilcr  flow  rMultiug  frwm  th«  highiir  {mtnntiid. 

Th«  rloctTK*!  quiuititira  w«  wish  i«mcusurciu«then'/)"}i(f>/||i, 
which  ia  inuaAuftti)  in  unitu  «)Ula<l  co^dvu^,  and  niny  bo  ounaidered 
HAtuJv^na  to  fKriindH  of  a  gas  of  liquid — ptitcnUil^  meAsured  in 
^ii.  ....  I..  ■.,.]«  |,>  jMunda  |ieir  sqiiAro  inch  of  Hutd  prawuro  ; 
<■■.  hurod  ID  forueU,  iwinlogotiii  to  cubic  foct  of  a  vmmJ 

hit  ■  ■'■■  ^  liiidi  ;  >uid  4tnti"jth  uf  cirr^nl,  RliiiUtUtod  in  tttajitret, 
fwrwIiK-li  thviv  iHnockj«eaRiil(>g;u«in  t!uid  moasureonflnta.  Yet 
in  vk-vtricul  niuBimrviuuntA,  atrvn^^tli  of  current  is,  iM<rhn]ia,  in<i«t 
i«ip»TtMnt  v{  all,  Mid  funiisliv«  thu  fiimlaiiiriitiil  unit  of  tho 
ayatcm.  An<^hcr  t|iMiil'ily  of  f;rv»t  iiiiiHtrUtncu  in  olocl^.Hcal 
nKwiiininnntn  ta  the  tttutane*  of  t>iHli<)ii  t<j  lliu  Buw  i>l  olcotricity. 
b  i»  ueMund  in  uAima,  lUid  may  b«  compnrud,  <iuAtitAti<r«ly,  to 
tb«  ftictiotwil  re«i«tnncu  wluch  SuidB  uxfiurivnoe  in  flowing  through 

Lei  ii»  ri'iiaider  now  thimc   nvM-nd 
tiiMiB   t'l    iuktll    'ithvi,    fl'>>lii    ()i 


i|iiikiitilt<.ai  iiad  tliL'ir  rvLi- 
ftfjuidiH'iiil    »f  Lbtt  ioihI<j]0'  rif  i\. 


tduid.  Here  in  II  I'ipi^  tviiTyiii^  ipi.i.  Wo  winh  Ui  kiK>w 
|pi»  is  ll'>wili)(  lliroii^li  it  |H*r  liottr  or  ihty  or  tiionUi. 
!  1^  luuWr  pruftnMH  to  tvil  us,  but  Ihuv  ia  winuti iiiut  it 
•|U««tii>a  whvtlit-i'  il«  olntviot-nta  niv  truthful.  Wu  could  run  lU<: 
gwa  into  a  auit^iblo  rcMol  jiiid  iiiefuuro  it,  but  tlint  would  bo 
inouuvclkicnt  in  th«  pntctKnl  unv  of  the  t^ta  hooiiuse  w«  cunaiiniH 
it  M  it  llowB.  But  wluitvver  niutlivd  wo  uae  uur  object  ii  U> 
dtrtvmiuiv  thu  UiXtii  quiintity  of  ^^m  d«iliv«r«d  in  a  given  lime, 
and  nt>t  Ihu  nto  of  Row  at  Miy  iiiBtaiit.  By  ritU  -f^-""  I  do  not 
inuaii  the  velocity  of  tli«  gtt*,  but  Ihc  mtv  rm  indii-»tvil  by  Ihu 
iiuaiitily  of  gna  flowing  in  unit  tiiuc  whun  tbv  How  ia  uiiifi'nn.  In 
titia  vuiiACi  whtin  tbv  laine  (|unnlity  uf  ^  jnsr  niiiiutu  in  lloM'iug, 
the  t»t«  of  How  in  the  bbiiiu  wiintwer  the  »uv  of  tho  pi|w.  Itut 
tbtiv  (a  Do  iiuii-'iLint  utbH.'t  of  Ihc  gna  dupciidcut  upuii  Ihii  ratv 
tjt  flow  ;  this  ftiini  thut  couvcy«  it  ni.'quim  uv  iiuw  pn^iKirtica  or 
powen.  lu  fa<,t,  u<>  uffcct  t«  prixhiceO  by  it  tliat  would  indiuitf 
Ki  us  wlwthvr  the  ^ita  wm-u  flowing  <;t  not.  To  hu  «iu'e,  hcit  ia 
{;nocnt«d  by  tha  fTKtliidi  i^f  tiie  gaa,  but  in  pcuutiuo  thia  ii  too 
Btnall  In  bu  puceivad  and  is  of  no  coiiMiiueuue.  I^I'.T^ovor,  tliu 
.  ){iatarat«d  ia  a  fuii<Alou  of  the  vol<,x.'(ty  of  the  gut.  Mid  not 


•  rrUt   i*U-  «r  Hmw— aay  in  ^Imia  i«r  luiiiiitt. — of  u  Sxuil  in  u 
c!^ .  ■■■■t,  <M  •i^atiir  of  fluid  im*muk,  •Uvi>lnl  hy  time,  i»  a 

fll..  -Kb.  e.  £J 


simply  of  the  rate  of  flow  ita  I  haTe  iiaed  that  t«rni.  We  lutTe, 
therefore,  no  need  lo  know  (be  rnte  of  flow  of  a  pu,  we  make 
no  nl tempt  to  nionsiire  it.  directly,  we  hnve  no  unit  in  which  to 
exproM  il ,  and  no  dtatinctive  tinme  for  it  aa  n  i^uantily. 

Now  let  UH  coiiijuire  an  ulectnc  llow.  Iliire  la  »  wirp  convey- 
ing an  electriv  current.  We  know  there  ia  KomrUiing  (;»iiig  nn 
it  becAiiae  we  aee  the  effect*  on  beyond,  jiiat  m  we  know  that  uiui 
ia  Ilowing  in  this  pipe  becauw  we  see  it  burning  in  yoiuler 
bunior.  As  with  tliegjis,  wo  can  dutei-niine  the  i]^uaiitity  of 
electricity  Howing  in  n  i^von  Unie  by  tUMauring  its  offect*. 
Kletti'iuiCy  lluwing  thrnugli  nuidiilntnl  wntur  gvnemtiia  liydri;gvil 
&nduxygen  guaea.  The  tpuntity  of  theae  ipuet  i^vuvinhHl  in  a 
given  time  nwy  be  taken  m  a  nie^uure  uf  the  total  lunount  of 
ulec^tricity  flowing,  Klei^lricity  flowing  thi-oiigh  a  §oliilion  of 
a  inetAlhc  aalt,  hx  CHjHior  «u)])lml«  or  ailTpr  nitnlt^^  dviNwita  the 
inelul.  The  woight  of  deponitiul  iiieUil  udl  iiiciiu(ui<(i  the  I'llnl 
now.  But  theie  method*,  like  the  methoila  of  inuiuiuriiig  gu, 
tell  UH  iiidy  the  average  rnto  of  flow,  and  not  the  rate  at  any 
given  time.  Hut  a  (^^ntliictor  oonveyiiig  electricity,  unlike  a 
i.-ondu(!Uir  conveying  Ihiid,  i.>xi,<rta  foreos  due  t'l  the  current  in  it. 
TtiiH  wiru  mill  dellucl  »  niiufiietia  uec^lle,  will  nttmi.-t  iron  liliiign. 
(SItuwn  by  eK|ieriiut3iit. )  lu  abort,  it  deviilof*  all  iiniuiid  it  a 
niugiiotic  lield. 

This  elTect  of  an  uloctriv  Dow  iK  of  HtioJi  great  importftnce  nnd 
finila  aui^li  n  nitiltitude  of  nppltmtioiijt,  that  tlio  nLl«  iif  flow  upon 
wbiuh  it  du|iuiida  ia  n  niorci  iiiiportatil  olunieiit  tlinn  l.lio  toLid 
({uantity  flowing,  mid  the  unit  in  vrhidi  we  inwuiiin)  it,  tho 
anil>ore.  is  buMud  ujHin  thin  lungnetit;  effect.  Thia  unit  haa  taken 
itA  place  with  our  fool.  luid  pound,  itnd  gall'^,  and  ia  mnkin^f 
ilH  way  very  niputly  into  llie  [lopuUr  VKubiilar}',  Notwitli- 
Htmidiiig  the  fiu,!  tliut  it  in  eiinung  nito  Hiieli  gurivral  use.  tJieru 
aecina  to  lie  a  gnstit  deul  of  oimfuaiiHi  aa  to  what  an  luniHji'c  in. 
It  beeiiifi  to  nte  tnipailant  tluit  the  true  deliuitiiiu  of  ttiia  unit 
rui-rtmt  shi>nlil  not  he  hwt  night  of,  aiid  1  wish  to  protest  against 
tint  adiniwion  of  llie  arliilniry  diitinitiotia  that  iirw  finding  their 
wtiy  into  utectriual  lilcniliire. 

Tile  true  iiiii|iei-e  in  hHsetl  upon  the  a)i»ulute  unit  currant  ns 
detined  by  the  ttritish  Associaliun  contmittee.  Thi'  nbiioluto 
unit  cuiTent-tK  that  current,  a  centimeter  length  uf  which  will 
produci)  n  nnit  niagiivtie  Sold  N.t  a  centfmeUir  distance,  or  it  is 
thitt  vtiniiut  which  when  flowing  in  a  toiidiictor  bent  into  a  circle 
of  c^ie  eontiiueter  nvdiua,  will  develop  ut  iU  ccntm  n  mn^u'tic 
field  of  inleiiaity  2 ".  This  is  the  foundation  of  Ihe  electro- 
tnsgiiutic  RVslvnt  of  ek>ctj-io4l  iiR'Astireiuents.  l.'|>on  this  unit 
aretHWod  all  the  othvr  units  of  Mieayntem,  TJie  a»np«-iv  U  ait*' 
tfiilh  ••ftlnii  iiti'l.  Thifc  u'lia  the  vahiu  of  the  wetwr,  tho  former 
iiHiiic  ol  the  unit  of  current,  nnd  thu  Piu-ii  conorMt,  in  chantfing 
tha  name  t'l  the  AUinere.  did  not  cliangc  ita  viJue,  btil  czpreiudy 
voted  that  this  »h<>uld  continue  to  he  its  bi^'nificAtion. 

Now  U<  imuisuro  an  c!c(;tric  How  in  ainnem.  We  may  bejul 
Ihacondui'Uir  into  a  circle  uid  coin]>aro  tae  fidd  mPoduc«datthe 
centre  of  tlie  oirde  with  some  knouii  mngnclic  field,  nuch  as  the 
magnetic  field  due  to  the  earth.  Thia  ia  accomplished  hy  muuu 
of  tho  tangent  galvanometer.  The  conduotor,  of  one  or  many 
circutM- vonvohitititiK,  iR  piaroil  with  its  plane  in  the  miji^etic 
meridian  ;  in  this  jHWittoii  the  farce  it  |>n>duco*  ia  at  right  Miglca 
to  the  e&rth'e  nuiffnotjc  Toree  and  a  littlu  needle  plaoud  at  the 
oenti«  of  the  cime  will  take  a  position  depending  on  tho  rutio 
of  the  two  magnetic  lielda.  If  tho  noodle  etAods  At  HSileg.  with 
tho  nia^etic  meridian,  tho  two  fields  iirv  eipud,  Mid.  in  general, 
tho  nitt'i  III  the  hold  produced  hy  the  current,  lo  tliHt  of  Iho 
uiirth  is  thu  Lungciit  of  tho  angle  that  thu  littlu  neodli;  iiinkea 
with  the  moridiui. 

In  the  great  langont  aalvimo«net«r  of  the  Cornell  I'niversity, 
this  mc'thod  ts  emptoyoirto  measure  ciirrenls  uji  to  3O0  'imjiurea. 
The  grx'at  lUDiculty  ui  this  niclhtMl  is  t.hnt  the  cwH.h'M  iii.i^iiutie 
fic-ld  i*  nol  coiiHLiiiit,  hut  uiries  from  d«y  to  day  and  fmiu  h-'iir 
to  htiiir.  In  all  work  where  ncicuracy  is  aimed  At,  rhi'  h<'rixoiitii] 
inlvnut.y  uf  tin.'  eiirt.h's  niaf-iictic  llelil  tuu»(  liedelei-iiiiiK-d  at  (Jk 
tiiiin  of  iiinkinc  iin  oliMoi-vjilion  for  current.  In  the  ('oiiicll  iii- 
Htruiii<,-iit  n  ei>u  suiiiit^iidwl  by  a  win:  ii,<i-v<*  to  di.-tenuiiie  tliu 
horizon tnl  intuiisity  by  bnlanuin^  Uio  force  developed  hyn  current 
in  the  coil  in  the  earth's  tieid  against  the  forc«  of  toniioii  «f  tivo 
MUsiM>iidi>ig  wire.  Hut  anotlier  nnd  more  serious  difficulty  is  niot 
with  when  any  att«m])t  is  made  to  use  this  inetliod  for  vitliiuiry 
practical  work.  The  uaiih's  iiutgiictic  field  is  «-onlly  alloulod  by 
tho  pr«*encL'  of  niAj^tuitc  suhstaiK-ua.  A  siiiar]  ihahs  of  iiim  ii 
suHleieiit  1"  change  veiy  grcaitly  the  vahiv  of  the  ctirth's  ticid  in 
ita  vicinity.  A  largo  iitagiiet  or  a  dynamo  may  at  many  f«ct 
dislaiioe  cluingc  Ihe  earth  s  field  hy  n  humtlud  |<«r  cent,  Thc 
tMigont  ^Ivanomoter  c»ti  only  bo  iiseil  tliorvforo  wliure  thtifu 
nru  no  dtvlurhiii]^  ciiuacK.  It  oaniiot  be  usoil  in  a  dyinui'.'  stAtiuu 
■.■t'  ill  a  Workshop,  Utit  in  a  suttable  plnce  it  is  ini'nhiiiblc  ni  a 
st/mdard  with  which  t^t  conipar«  otlior  instruments.  The  Cornell 
t4kiigulit  gidvAitomuter  la  mountud  in  a  speviul  htiildiii^',  culi- 
structud  eiitiivly  witliuut  iron,  oiid  plicod  ot  u  distaitce  fruin 
all  other  buildings.  The  earth's  lield  theie  is  subject  only  to 
such  chungea  as  uni  due  to  natursl  csuees,  and  wjUi  the  a^i- 
ancca  for  determining  these  chan^oa  the  highest  c3nas  of  woi'k 
oan  \h;  done. 

(To  h«  cewWwuei,") 


MRETIXO  AT  THE  MANSION  HOIISK. 

A  awetuiK  or  pxbidiloni  iii  tltn  KrilUli  Iuiti])in!  Srttiuii  nf  thv 
Iiitpniitioijii!  Kxlittiidfi:  i>r  1888  wa^  lirli!  at  Ibo  M«tiMiori  Hoiine  on 

Tllrjiilay. 

Tilt  Rlgtit  Hon.  Polydoro  dv  lUyMr  tock  tbo  chair  at  3  [>.in. 

Th«  CiMtmuut,  m  o[M!iiiiiu  tbo  iii»i»«liiip,  md  tic  liut  iccpjvn)  & 
letter  frem  tlir  jtn-xiiUnl  nf  thn  oviiibition  wkin^  liim  ti>  Mippnrt  Wr. 
Bjuitj*  in  rnrinmg  *  I'liiiimitt'ei'  ill  Louiloii  u>  jiiniiiotr  Ihii  int'iiiwEi'  of 
Ihli  I'ltiibitinn. 

Mr.  S.  L««  Bapty,  ('■oiiiinmioiier  Ciiiimil  fnr  llir  rtrili.ih  Riii)iiri' 
Scctic-ii,  .»i<l  ilif  ifHii'tiii.  i<"'k  i<jut  ncly  ]aal  year.  aii'I  a  cttiiimitt'-K  i>t' 
ikigiiiui  unkiiuiiKiiir^'iii  •uiil  iti<.-riJiauu  li»tt  i^Mu  fuiitir-l  uii'l-:r  IIji- 
linwMciicy  ••f  t]i«  t  ^iiiit  of  Flllll■k^n.  Tlio  Iut"ini«li<iii4l  Kilal'ilioii 
nnw  pro]iOK»(l  ww  tlw  ftrst  tluit  !i»<I  evw  b«pri  lt»lil  in  llntJ^rtu,  imi  it 
hui  tlio  limrtiMil  (in[>]>i:irt  ul  the  Kiu^  am.!  Gov(Tiim*iil.  The  <iitn 
■cIcRtixl  ijovvrnl  iivur  lOO  uci'h.  ami  nia  dltiiiitnl  in  llir  lir»t  pu't  of 
llic  city.  Ttir  grt)uu<1j  ill  ri-iiuii^fltioii  nerc  Iii.'a]itifiilly  laid  uiit.  Ho 
liutl  btiFii  t-i  [tniiuvLi  lu  ciimU  lli<^  (iiiiiiiiitl'-'?  fia  liF  a  BHlilxli  MClioii, 
Iml  fuiiiiil  tUf  i'ri««  f'jrBji*:*:  vtri'v  »ti  hi^jli  t!i«t  aflvr  vrmiij.liri-iiti-'ii  it 
tnA  ilwiilwl  t«  lidVc  a  H-(>ai-iLt<;  l>iiililiii|;,  n  hich  \n  iiM*  Ixiuff  tr<v?IiNl. 
Wli«ii  )iplul<lili>?tii  tlii-H  Uiultiuti  fcimiMl  [Nii't  of  ihi.'iiuliiili'ui^loraat  tlie 
Matit'Uivt'.T  Jitliilvi'  KxhiliiLiuii  hu  wax  Mint  tli«V  unulil  a^ivc  villi  liiiii 
that  il  waa  ntll  MUtfil  fur  lliir  tmnioac  intcii'li-iV  Ii)  jTspniM!  to  iiii'i- 
Ul.iiina  \ir  hail  iminl,  n  niiiiiltcr  of  iioMttiicii  mul  ^■ntitlmnui  hwl  cull- 
m.'iiti-il  Iv  he  )>bce<l  ou  llin  caiiuiiitt^-,  inrhiiliiiK  tliu  Karli  ol'  l>rrt'y, 
I^lWii),  ami  AIhuiWii  ;  Lotil  VivUa,  Loiil  C-'Uii<l  lUmilt'-n.  M.P.  ; 
Hir  It,  Sftratirlwiii,  M.l". ;  Sir  K.  N.  Knwlcr,  M.l*. ;  CUjiUui  Sir  Uoiigln* 
lialton,  Sir  fTOlrikfc  AW,  Sir  .r.  C.  Lw,  Sir  (J.  H.  Cliut.l.,  Sir  H. 
(Jrubb.  Sir  Jam™  King,  Colon"!  E,  S.  Hill,  (MS.,  M.l*.  :  ImMl  I'toTut 
of  OImmw,  Mr.  iF.  CorlM'lt,  M.P.  ;  aiul  thi'  Maynrt  nf  llirniiiiglmin, 
Lccdis  Livcr[HMl,  Manchcfltor,  Ncwnwtlo,  tad  ShrlHchh 

A  nvoUition  hh  pusod  tlMiikiiiit  tit*  Lord  Mnyoi  lot  rtmwiititig  to 
bACOtiin  Pnuiilant  of  thn  Scr-Knn. 

In  rwponMi  to  the  vote  nf  thaokn,  tlic  LArd  tUm-jor  huA  he  tlimight 
tLal  llip  inoToni«ut  iroiil*!  do  good  \n  tli(-  ^■oITHlll'^w  of  thi*  pouniry. 
and  *lm  b«n«Ht  llmueU.  in  wluch  rritv  he  took  a  nami  liiurmt. 

Mir.  BajNT  mU  the  time  for  TcrdviQg  api-lit^^ationu  for  b[XUm:  had 
Imqu  oxivudol  to  tlie  l&lli  ur  Fclriiuiiy. 


LEGAL  INTELLIGENCE. 


I 

I 


TELEPHONE  WIRES  IN  THE  CITY. 

Id  <ju««n'ti  Bonoh  Ciiitt  I.  tliejr  iv«j  tn-m-l  nn  VVvtlnmUy  tlie  ente 
of  Smart,  BUtk  ami  Comjany  r.  I,'nit«I  TekpUoiiii  Cnnifniiy.  This 
WM  *  uiuliuii  tnr  a  iirw  irinl  on  b'-.Iulf  of  tlm  aefpiuknbi,  tin'  jurj  at 
tbn  trial  iieffii'  Mr.  Jiutite  Mailivu'  liiiviiiu  tpvvn  a  VfnliL'i  for  llw 
plntiiliffn.  nilh  lintiiiijtrii.  Thi-  at't.ioti  wbh  hniii((ht  by  a  lirrii  of  iiii- 
iiortcr*  of  Swim  cRibrniilcTy  atiii  hn}H'riIa.''h<:Ty,  carryiii^  on  hiiMnrtn 
HI    til*   L"it>',    b»  recover    cnmpcnnatir'i'    (tr  injury  to   tlirir  stock, 

CallaaJ,  a*  they  allcgcil,  Ibroii^h  the  UU  of  n  t«1v{>lio]ic  witr 
b™l«tiging  ta  llw  ili-friiiljuils.  rvhirti  w»»  utrctclinl  jprwa  llio  tiiof  of 
tk«tr  wamhniiKi',  aixl  M-Jmli  fril  diiHiif;  llin  Lival  Kiinwxlonii  iif  ('hrial- 
iiiaM,  1866.  It  waaill'iwni  that  Iho  wir>  in  lalliiij;  an^pt  ihi-  fniniTolfa 
juirtirru  nf  ihi-  foof,  anil  cjihmpiI  *  jjiilMT  to  jrivr  way.  in  i.-iiriw)|iirriT  of 
which,  v\iua  tilt-  thitw  camv  iluiiii^'  the  ChiiMiiia.-'  lioUdays,  micv- 
wittcr  «-iit'!r<-il  lli<-  |ilii.iiilifl'>i  [in-iiiiii;a  mul  ilaiiui)^!  tlivii  i*tvi;k.  On 
tlif  olh'T  hanri,  ■l4'r''iiiU,i)tA  cmit'iiulo'l  thjit  ll»'  fnlliiw  of  tlm  viirt  liail 
notliiiig  to  -U  with  tlir  bitMlciiiA  «(  llm  jpitfr,  whidi  vm  diici  to  tlu) 
wei^fht  of  tho  uiow.     Their  Loriihii*  refiiwl  a  n«w  tiia1. 


* 


COMPANIES'  MEETINGS. 


EASTERN  TELEGRAPH  COMPANY  (LIMITED). 

The  Slftt  half-yeaily  yi'tnnil  iiicrtiiig  of  tin."  Boaltni  TnhtittajJi 
Onnpaliy  (l.iiiiitt'f) -htl-  hflii  pui  the  Will  iiiat.  nl  WimihiMtur  llimm\ 
OU  Wiw'l -li-'vi.  K,r, 

glr  Joha  PomOar,  K.CJf.a,  i<ii'J4i<l.s1,  atiil,  Id  niovliic  the  B>lo|>tioii 
of  till'  r(]>r'rt,  nliKT-rvcl  tlmi  tlii'  riv^riii''  (or  tht^  li^f-ycar  en.luil 
Hir|>l<'iiilK'i  JO  U«t  li-^l  )'">.'N  £2^1.2ai3.  h'AiiK  u  ikviiiuii^  of  £964  lui 
UuiHiniwI  witU  thf  rvvi'iJUL-  [ly  the  LV)iri-*|Hiiiihii(i  ticriml  nf  ISStt.  'the 
ilireclmv  ouiitdilumil  tliat  «atiafai-tury,  liTi-iiLi.ir  llir  lurp--  ilnrnw  nf 
roTCiiiie  caused  hy  llii'  luliidimi  nf  llie  tarill  to  lii<lia  nut  ncnriMy 
lininlipJ,  mnil,  iiiiliv"'l,  tli*  itniinivvniviil  in  tmllic  wild  Auotralia, 
HA,  aaJ  cthci- miintricH  in  thu  Tar  Eaal  liixl  tuors  than  rccoujinl 
Bio  loo  nil  Itidiaii  DieMagM.  Tlidr  II4IHl'  ujtli  l-tolit.  «ii  111'  ntW 
liami.  xlioHMi  a  ftirther  fallinB  oil",  linl  lluit  lui'T  U-mi  miui-  j^omi 
by  an  iucnane  uf  uiratiagui  exvhmi^iil  u-lih  rorl.iiKil  and  otolith 
Amcriu-  Vat  tht  ciin'Mit  hslf-i-oui  lii^ii  prRx-iprct.*  wcro  ma*t 
I'aroarahlc,  and  it  waa  bojii^J  that  next  July,  ^htii  they  pccwntatl 
lli«  aoMunta  for  Hit  biunaLiI  yur  to  ^rcli  il,  Uity  watUd  bo 
abU  to  giTu  the  «luLrchoL|l«ni  a  mhiuII  bouua  iu  odililiMi  to  th« 
5  pvr  cenL  divUecd.  Tlio  total  wuckiiig  pxjhiiiiuh  of  ih*  hnlf- 
year  bad  bimi  £79,35(},  hi.-itif^  n  mihii.liuii  of  £1.066.  Tlin  gi'Duril 
exiwuws  in  Loidluu  hud  hcuu  £3.012,  or  £48  lugrt ;  and  at  llio 
alalionii  Llie  oxpcuca  liad  bcua  £^386,  «r  a  dcercaau  of  £1,74S.  Tli« 
princifiBl  roductioii,  liow«<^aT,  h^d  hMn  in  i«n«us  und  rcscwal*  of 
cablM,  whioh  liad  coat  £34.102,  or  i;i9,a6S  lev  tlian  in  tho  oorroa- 
ponding  period  of  1886-  Aflor  iiayiiiu  all  uxiwoiw  and  jvoriding  for 
d«hwitun  asd  }ir»f*reric«  intErwl,  t&ty  wcra  ablo  to  pay  an  tnterim 


diriilvii.l  -til  tlio  Dr'liiuirr  Kli.inta  at  TJn^  inif  offirinrooDt.  [wr  Miimim, 
lUul  tc  carry  fc>r«ai>l£!&,397,  ar  £16,306  mom  tJiafi  at  th«  namn  •Uti' 
in  lS86i  Tltat  wh  a  couddoralk'  iimi.  but  unill  they  cIomkI  lb«  yMr 
then  waa  aloaja  an  Aiooutit  of  uiicpitaintv  at  to  nhvikcc  ibe  aiirn 
ouried  fiii-w-anl  vnnlil  he  iiiutcrLuUy  ivducnl  hy  julorrut'lious  bo  the 
ckbiMi.  At  tliu  lant  uK'pliiiK  lie  referred  la  tlic  dilHourtin  ibey  bad 
bad  with  iW  Freinrh  Uovi'Tiiiiifiit  in  oaunwtion  with  the  rrni**"*!  orf 
the  CniujAiiy's  uiir  (liiriviKh  ¥r*nvc.    Tliat  (irivilp^  wonldoxpire  iwxt 

f'i'ar,  unil  tliu(i){h  tlii'y  |Htid  a  ;;<hxI  dual  of  moimj  to  thp  Fteacb 
ioTi'i iiairiit  fm  il  tiiry  iml  not  vt-t  Imvii  »!•!«  lo  jet  a  raifmsJ.  Tti»Jf 
Iiwl,  hooi'vri-,  laid  ii  frnih  cntlc  froiii  Portlicuniaw  Lo  Li*boD, 
Gitire-ltar,  Malta,  amt  2aiit«.  It  waa  woikin^  in  tbe  most 
vatisfactoi;  wuy,  uidiii^  tlnnii  in  carrying  thtir  traificj  and 
it  hail  [lUfixl  them  in  a  ]H>Tfoctly  i tide |H>ndf lit  |>Mittoii  if 
vur  iTinko  out  on  thi^  ('iinliiiMit  at  ance.  He  n-forml  at  the  lant  tucot. 
ing  to  ihr  imjirnvi'iiinil  in  tiiuh-,  aiiit  lir  uai  g\aii  to  May  f.bal-tbi)  im- 
[iiiiTpiiipnt  w**  xtill  on  till  llir);,  Th><y  liail  mru  nil  litit  nivnjiul  thr 
aiuonnt  of  mntiry  uhich  tlfv  haii  bcfn  iiiuiix.'llol  to  jjpvr  t[)i  at 
thr  Tulcfp-afih  Con  ri:i-uiicc  at  Ikrlin,  and  he  hojxvl  thoy  vrouiil  now  bo 
i'nahli\l  til  n^iiiiin'  i«jiiJg  llicir  old  hoiiu*  of  1  )■«  opiiI.  If  they  had 
Wjit  thi>ir  K'^.'vrr  fund  in  tad  t  and  laid  ihtiir  nu*  cahlcs  out  cf  oajitlal 
thi-ir  rwwrvc  fund  wuiild  now  NMnil  at  ovit  £1.000,000,  inatwid  of  at 
£67ti.000.     TlK'y  )iii-l,  hriir«vi'r,  instcail  of  bnr<li-uing  CApilAl  for  thn 

Kii-|"iw.  i'uri-itv'l  to  •{vnw  on  lilt  r!i«crv<  land  iiinl  on  ':iiircnt  EiicAmr. 
<'  <'r<ii|;rjliiliiti'l  llii'tii  irli  Uir  |>rM<|><li>lls  (.■iiiidiliuii  uf  ti\<!  CuIU)iaQy. 

'Dk  MarqniB  of  lV«aM«)a  -n.-oiid'^it  the  motion. 

Mr.  L.  Nioholaon  iiii|iui-.>cl  u-licllipr  Itifrt'  viiih  a  jirtBijianl  of  tho 
tabli'  Itjiiii;  ilui-liciilt'd  lo  tht  l'liiliji|rinrM.  a  vi-ry  iuiji«i't*iit  .'iiwniiih 
J4IKHVUIIIII.  Hl-  arii'i'Maiilii  niriviil  a  ruler  to  tli«  rrttulullon  VKiitially 
cuii^iatulaiiii);  Lbf  I'tiiiiniinci  mi  tho  iixTiit  liiinuiini  which  hail  Inmi 
■tinilnroil  mi  liiiii  I'V  Ihn  •,'iinii. 

I>r.  Wallar  wwiidMl  tliu  I'miNXNi], 

Thv  unrtioD,   «itb  tlio  addition  «t   the    rider,   wbb  unaniinotinly 

oilglitcil. 

ThndaalRBKa  warmly  thaitki'il  the  Oiarpliulden  for  the  kiniln«ui 
which  tlii^y  bail  iiivnrtildy  ■hirnii  him.  If  lie  H«n-  Iu  tvlalL-  tlui 
hi*tiory  t>r  •uhiiiHMiir  ii>lpgnp1iy  he  noiiid  !inv<i  tn  nuiutioii  Lhe  itamua 
of  n  er^'Hl  niuiiy  who  ImuI  la^ni  a.vtnciatcd  with  him  :  Init  lie  conM  nob 
ivfiaiii  fi<>iii  lUliidiij^  Iu  tha  iTiniiic.iit  *ciTicv*  of  hi*  colleom?.  Sir 
JiitiiCT  An-krswi.  With  r«({aiil  lo  tlic 'luwtion  »«kol  by  .Mr.  Nichoh 
f-on.  tliii  l^tvrii  Kxt'it'loii  CoiiilMny  woi-i<  n<>\x  in  iicgittiadon  nitli  the 
Sfunihli  Covi^niiiiMit  on  tho  Rii1>)pRt, 

The  rotirli)^  ilir«ctont  and  aadtUiTs  were  thai  tv-dooUd,  mhI  tba 
iiracliiig  tenmualeil. 


DIRECT  UNITED  STATES  CABLE  COMPANY. 


Tlic    2lHt-  ci'IiiiAn 


ol  the  Direct  L'nicvd   SutM 
i;  aOtli  ii>»t.,    at   Wjiichwtw 


l-y  V'-lii'l-il  ni-'ijtllljf 
Cohlf  Ci)tii|'i»liV  waa  liiT'l  ')1L  l-'i'idu^,  lb 
HooH,  Old  B^i*!  -tr.ri,  K.C 

Str  JoluiP«Bd«r,  K.C.H.C..  |'i'«-id<<cl,  aii'l  in  moving  thv  adoMiou 
of  tlir  r<.-|<ui-l  obtiiv.d  thst  (he  r^vMine  for  Ihf  half-y»ar,  after  dodlKt- 
tiiu  uul-jMyiiiHit*.  had  been  £23,003.  and  after  mying  «(ii-kiii([  ami 
othiT  cxiK^iuca  a  liulanuc  of  £7,138  mnialnKl  aft  tlie  nrt  [irolil  of  tbo 
hnlf-viwr.  Tlmt  oaa  nl  ili«  Hix|icuuy  taiiff.  The  Ulaatr  of  £7,136, 
urith'thr  addition  ut  £&,OCM  tini«f.  n^l  from  tlx-  tet-nvr  fund  accMUit 
— nut  ..f  inlet*"t  r.-.-a»-fHl  on  Ilir  ii(V.*im»nt*—maiin  a  total  of  £12,148, 
which  h^d  li«ii  iii>|H'mii  '"''-■•I  In  jiayinj;  twn  diviiVmii  of  &.  'Orh  for 
lhi>  ijiini'lKii,  piiiji-d  Jiitit!  30  and  .Sriiti-inbar  30  la^t  A  diviilflul  of  2t. 
■  Jihiii)-  for  till'  <ttiiiiirr  Link'il  tlif  Slat  nit.  had  Iwon  doclarrd,  aoil 
n-onld  Ixr  |nyabl>'  on  the  24lii  iimt.  Tin'  TPv«nu«  at  tlia  MJtfmay  tsta 
nhwwcl  ait  iui-i'cdnir  o!  £3,399  B»  tn'Uiiwirpil  "itb  llm  oiinv»|«tidng 
Iwri->1  of  1886,  wlien  Ihe  tariff  »**  tlm  *ainc,  hnt  tho  Ico<TWmv« 
im'rlo|imrrnt  in  tile  Irallic  riTcicd  durinf*  the  llr«l  half  of  1887  Tiad  not 
)it<0B  niaiiitaiiiiol.  Tlir  px|i>'ii«'*  io  Lotidou  hull  bevn  £4fi8  l«n,  but  at 
thcitationalhoaniiiiiiithninH^i'ii  £130  morn.  It  won  aatldiKtoiy  to 
nut«  that,  iiotnilli^taiidinK  tlin  Inrtic  tnaOic  canicO,  and  aouw  MkU- 
lional  outlay  iiiciiniil  throu^tli  tlm  u-tion  uf  the  FrcucU  CutniMiTi 
tli«it  total  workuig  and  -jlhcr  oxjieuaca  duriiijf  lli<  half-year  had  Iwm> 
1«M  than  ill  any  |irovioiiii  hair-yitar  of  IIip  cotniiaiiy's  exiBt«nM,  Tho 
Item  of  cAat  nf  I'vmoring  tliMr  cabloa  and  ilatioti  lo  Halilax  rcnulned 
fnr  ilii>  iin-ii^iiL  in  tho  Imlanco-aluwU  Thi-ir  ii]>-eiituiHiita  ooniinnHl  to 
lw  wuitli  iiiiieh  nniro  than  Ibe  conim-ny  hul  |aiil  for  llmiii.  At  tbair 
lut  nit^tini;  hcei|iicincd  Im  belief  Lhiit  ihi:  tiix|;Tnny  UH II  would  not 
Iwa  ivTmiiiirnt  rati.-,  but  IjoslatcOai  tbo  aamo  time  that  while  the 
develDpiueiit  of  llic  tralllc  '^'M  K"'"^  "")  't  ^voiild  Ik  a  miMforLiilM  to 
make  any  chanjf-  Th*y  had,  hnBiiv«r,  nowarrivi-il  at  a  jwinl  whMi 
the  Ki.vjieniiy  rato  u-vTm.il  to  havt?  (iwiunI  tu  bring  nii  incTtuM  in  thn 
rDliiriui.  mill,  ihoiffuiv.  tb^opiuian  he  pj)irf«wd  at  the  but  maatiiu 
aa  tn  thn  ni'Hli!  ofdoalinu  itith  thu  <|iic:iiion  ho  now  ontircly  rJ^dotwtL 
Tlic  Wraleni  Union  Conifmny  ha>l  ukeu  an  nctivo  part  in  Um  ofori 
to  wattle  thr  vnar  nf  Tali-i,  and  they  had  ailjii>l«l  the  land  dMrgw  in  ■ 
way  v'liich,  lie  budicrwl,  tna  now  ivorliiiig  aatiafactorily.  That  eorni- 
]uijiy  liad  n-lao  ooinirral  thi^  oontrol  of  tho  BaltiBiOTD  and  Ohio  tol*- 
crTAph  lyii'-m.  Ijii'rt'  bail  lui^n  anuii-  neaotlitiont  in  Ami-rum  bvtwMn 
Sh.Cif.nlil  and  Ml-  Munkay,  mid  Ilicy  Iuk!  turn  rclwTCid  to  thi-n-i00«r7, 
but  the  iiiiiiNuiaU  upic  nl  mich  a  lutuit:  that  Ihcy  could  not  hr  cDtet* 
Uiiied.  Had  tlicy  accepted  the  rrojw*"!"  "•«?  ""omi  have  Ixcn  i<o«tivcly 
l{uatiuitcuiii£  a  very  lu^  rate  oftntemt  to  a  oomjiauy  whiih  lu^  laid 
oablo*  that  wtiir  not  wanted,  and,  in  ihart,  il  would  bavo  bed)  ffna^ 
a\iirylijgli  ]>rciuiiini  to  thiitonntimuy.  Stwakiuj;.  bo  bcliov*^,  with 
thu  full  cuncuri\iicu  of  hi>«  Baii'il.  b>!  would  lie  vaty  (ilaueil  to  tee  a 
ouului'ncc  iif  Iho  dilRrcnl  t.wn|iiiLii«i  held  to  coiiaidtr  tku  QuestkiB  of 
wboiuuuld  he  a  fiiit  r^itchutbfarthuali'UcltuldciBaudtbE  l«]cgn|^iw 
[•ublic.  Tfai  anlc  which  th«  Angl»^m«rioaa  Compauy  liad  IiKHtthl 
agaiiLi  tlte  Fi«UQh  Compaay  for  >ooodtng  from  tbo  pool  had  aadMl — 
at  Itant,  the  dociaioD  for  th«  lime  hntiig  wu  in  hrour  of  tbc  Anglo- 
AmwioaB  Company,  who  liad  broQ  awanlad  danuqfn  to  a 
moatderahlF    amoiinL       H*     contd     not    uy    wlictliar    ibo    iltoi* 
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OM  wenlil  b«  ■mtoiiMrl  on  aiipeal,  biit  hn  hvljfvvwi  ir  tlip 
dMUn  af  tb«  Fn>noh  Compuajr,  iimtMd  of  apjioAling  m 
Ik*  MVta  of  Uw,  ippnlad  u>  tho  Englwh  diracconi  u  to 
amimS  topthrr  Mul  tTTinu  M  briug  alioiil  a  taare  wtbTac 
Mf  Urt!  -^  "  -!>i  he  lauth  Icticr  for  icli>t;rHp]iy  guscnkllv,  ami  far 
tttiai  lilt   Hliiu*')K']'U'iq.     1I«  itiiul«  tltut  luuiark  villi  all 

(■^115;  l   tni   tb'i  ilinvt'jpi  of  (hr    J'triicli  cni(i]«iiy,   from 

•im  !>•  noiii-t  iiv  ^bul  [«  l1^<vir#  II  eatutuiiaioatlbii  on  Aie  niALTFr. 
Hinsuot  ]<iet^v(l  .il  ttial  uiwliii^  to  ■ay  ili^tiuiltlr  what  the  lat^ 
thoiit  be,  but  il  tttcycuulil  mniiiUin  Clir  wvmiiI  tmflir  at  s  abillinfC 
itK,  il  «<nilil  nut  be  «  bunlim  to  Uk-  Iv[«x'v|>1'>i>j:  tuiMir,  aivl  llie 
nHbitviilil  tx  mui-'l)  inuic  wliilAiilory  to  ihv  >Jiaii'lioIi1ffTs.  Rofctlilic 
tBAeti>iMr«^«'t  tho  •:itt>lM  BO'l  nUliQii  rmiu  ToK«r  to  IbUfax,  kn? 
ttHK  irniiin!  It  the  aantho-anl  of  BroimN  Bjiik  of  thn  tliort  wlilo 
•kir>  '  Is*  Uiti  ncrrBw  tJic  bank,  hi"  rxprr-BMi!  \  hoini  tiat  lij- 

tiH  Iti'  .11  ilidjr  v<ml<l  in  rntiin-  bn  >uivi><l  coiiniiiiinibfi'  i>ipfiiiu>. 

Tltjr  luv  jilw  iiir|«rnl.  I'injt  nr  tUlirax,  In  luriy  tbeir  cabk  an  to 
Bnwb,  Uinskl  i1i<'  Gnvi-rDmi-nt  dcniic  ih«in  t4>  iln  «». 

Ifr.VmiHB  Ford  Mxaa>W  ilic  m'.-U'vn. 

It  Ik  4i*uua*)iM)  u'lik-)i  ftilluun!,  Itr.  OrURth  jinl  Mr.  John  Naw. 
lN«degMtiiUtBl  III*  ohtirtiiah  on  tlir  lintnitiiH  u'hii'li  itnA  mTnllj 
iMBcnbml  n|Min  Iiiin  l>v  tha  l^iwfii.  A  hnjy  u'<u<  ■\!>r<iM<(Nl  lliAt 
iknMMijrat  ttif  Uoaul  hodM  itol  t-r  Blloluii ;  «ti<lMr.OiMadMiiti(l 
bWUtertv  ihoo^hl  llitl  llieiliiTClare  iiiiitlil.  iii»Iiitiog«iTctuu> 
itaM^rivo  up  a  |«it  of  tlniii  fnA. 

n'CulrsMn.  ia  reply,  atatvU  tltat  fur  the  |iTe«ait  Uic  dirooton 
U  ail  iatoai]  to  fill  a]>  tliv    ratnory  al    ike  Bwtl   which  Itail  b«Mi 

■illy  llii>  iiM-h  of  I<of<l  HawKo.  T)i»  af7»Mn«Kt  hrtwcm  tli« 
t  OmaMf  aiul  tlip  AuglA-AiiK^rican  Coni|nny  was  vvtj  iH-iirllpiul,  atiil 
'vadilMl  fix  niaay  rean.  Tie  ilinxtinx.  umlvr  Llic  nrlirlFH  of  una- 
eiBm.  'Tt  mtitltif  b>2S  (xr  <tiiL  Nio(vfarfci<ia  tlian  tWy  liail  takrn. 
IVf  U(l  to  «r(irk  at  tlir  j>[eariit  time  Tcij  lianl.  ll.  nuiiM  tic  raonl 
EH|miot  d  lh<.-ni  to  tn:i>cti  qu  tlw  r«Mrv«  foml  |>rcipcri  iii  onlor  to 
itamm  fJt«  illvi.Uiia. 

liitMtian  vnu  tltvii  •X'*^  ^ 


PROVISIONAL  PATENTS,  1S88. 

-iixr.viir  IS. 

M>  IBpravod    «loeme  ballocM   pl«4stLr«  OArrbmoa.     Thntii.u 

KndWii.  PitV  H-Mi*',  riii»-iIlUin-Mirrt  ^^V^[,  HiiiMfrsiii'l-i. 
M  fjTBHwnU  Lb  dynuno-AlMitTto  KBiurfttani  uid  motors. 

Janna  ItUcLtium.  S5,  Cliwici-ij-Um',  |j>ni|(iii,  WX. 
SH  Uvr»v«B«Bbi  in  Uw  aatkod  or  Mid  aviuiratiu  for  an^ 

MrltMt  «lMtr1c  TKawkirt  or  tnuawkra  wltlt  oloatrlaKy. 

WQlumi  I^MMianl  Mwljicii,  28,  tkiutliaingiliHi-buililiiijp,  LoiiiloD. 

w.a 

Jam  \ur  IJ, 

kS  tapiroreiBeiiia  In  nppnrataa  Tor  d«t«nnining  the  peloa  «[ 
llwrtrlBnl  olzoiilta  Mid  scnsntora  or  eloctrtelly.    Au^iul 

Bnghailsan,  Sd.  Mrxhtuhr  Sir..  Hvt^m,  ■■'^nrjiiuy. 
(Q.  Inproiemantn    In    Uionn»«l««trlo    alamnnts    nnd    pitoa. 

Koh^it   Jacnii    riiili-bri    jiDil    (III-    Film    '.r    .InlLiia    I'iiilwti.  28, 
iiontlMtuptuD't'iuMiiiip,  I*..iLiiii;i. — ^'C"i[i|il  :l--n.) 

Sy  hiVfvnBuaM  In  dynnmo^leccrlo  mnobii:i  --  i'o«i[«r, 

4&  SoimMtU|>tnB-lnliI<liDlI>,  IaiiiJoii.— vCuli>|iii'i<  rtj<r ui Ileal bu. ) 

Jam:aiiy  1ft. 
ttb.  ttaprMPwiMaM    in    tmtwiud  oMnbnMtoa   Unruo-dynMnlc 

WflBM.     Jmit^i  llatgirari-.'^  4.  <:iiivl<in-w)iiiir>',  LtViTiinol. 

JistAcv   17. 
M  An  laprovod  Holder  nod  Biitt«ti  for  olootrUi  l&aip*.     Rolmti 

Ci'r3itfi"ai!t,  .'iuiil'tiilKi'-cbiiiiiliprs,  llTailfnn).  V->rk»bii\'. 
Ai.  Hm  t«l«pltoii«.  ""'-'-"'■»  or  n  moutbplno*  to  bn  nttnahod 
M  Ibn   tmuBtlttnr.     Uv    F.iik"1i"    I'Tiy.   9,   I.nniloii-ittieiiC, 
Soiitliwafk,  L>'ikI'iii,  .^,K. 
ta  tapiWfnnMBts  la  voltUe  or  gnlvnnio  bnltorlen.     i'hi'npbilna 

C«nd.  10,  Tborpc-lumto:, 'ni<-[|-  luail.  Finii  um, 
7ISL  iBjlMUlMinW  In  neU-nettnz  olcotno  lMtt«rt«a  or  sonom- 
Un  la  wUsb   tbo   Uqnlda  ore  nntonnUenUy  ranewttd. 
Emil  GoUtcn,   47,    Liut-^tnV    ]im-lJfM>i,     I,i>in!<i:i.       i;M.ii->:cl 
-Saj-joT,  France.) 

727.  toffiywonto     in     thomto-dyniunto    ol«otrio    nuehlnoa. 

Kar.Viri  K'^iini^ily.  9t.   Hii..li.irinii-:-;ii.-''t,  '■1i''|k1i'a. 

730.  nnpr«TCB)«nu  Ln  el«etrio  b«ttarloa  nnd  olontntn  Uiororor. 

h»ii.l  I.Tri[niMfl,  47.  Lu:t^l3T  liinli'U».  Um.!>jii. 

734.  lvpr*TMB«a(n  In  salnnio  lMU«n«a.  Janir-^  Ni>ail.  321.  Ufgh 

lUJt-irii,  W,('.- ''.'".'uijilttc  !>j>tv-iiir,iiii.ii  ', 

74S.   iBprvrod  appBr«ciu  for  tnnnlnK  bides  nud  aklna  bj  Uw 
•Id   «t  el««trt<illr.     L'l'.ftU.  AlUa   ('i«ilt.   3,    Tnk'nlimiw- 

750.  teprvranHrnta  In  «ad  ralntlnc  t«  aloctrla  raJIwnrs  nnd  to 

Mktatao  r«r  aoe  tboTDon.  HcBry  Harria  Laki-,  4&,  Sonth- 
UBJ^ioti  >iaiUir.^v,  UinijO.  (Da^id  GugUviu.  Wtetii*,  I'liitcd 
AUKa.  )~-(CaBi|iletc  t^^cdbeation.) 

Jasu.iby  18. 
78B-   laiuvivmentB   in    tbe    cooatractlon    nnd   appUoatlon  of 

trniufBinwia  for  tba  dutrlbatlon  ol  oloctrlolly  (or  Uxbt- 

■■■  nad  «tb«r  pnrpooM>    Jutiii  Au^usliuu  Kiojpioi;,  29,  Mail- 

tiorAugh-fcili,  Lonilun,  N'.W. 
791.  lapmMMBtBln  jonotUn  bosM  (Or  olocirUi  eoodnoMn. 

Ronald    Aii{M>tu>     S-Mt,    531,    Kin;,-  »ii-o!i,     Ilammiinnith. 

LtMtdBB,  W. 
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903.  Improvonanta  In  •lMCn«  doeks.    Martin  Pnlvarmann,  4. 

Sonlh'tir^i,  KiiubiTry.  LoniiMi.     (C'ri  BobtnejKT,  Qermuiy.) 

.'iM'AllV   19. 
875.  Kloauie  IcnlUas  appnmtan.     Lmiii  Hen  anil  Rmlolphn  Woin- 

niauii,  2fi,  Soiilhiii[:|itiiJi-lmililluKi.  LoiuIob.  Vi.V. 
974.  tnipr«v«m«nu  r«latlns  to  tbo  rapnir  of  olootru  tn«na> 

d«oo«nt  Innpa.     Fn>1nH>-k   Hanrr   Jtiilioii,   77,    ."siutliixark- 

Ntiri-i,  Hiid  William  John  Wcio<lirsi>i.Jnibon'*Elnctri<'a]W<irk>, 

E»i»r-aU(ec.  Suuthnxrk.  Suriey. 


COMPLETE  SFECIFECATIONS  ACCEPTED. 

.l.»M'u:v  13,   1887. 
bbi.  An  Improvod  dynama  alaotrm  maoWBa.     Heuiy  Harlojlua 
Lnigb.  22.  Southampton- biiiMiagii,  Clum^Fij-  luie    MMJIewx. 
(Jntii  !,« ui*  Cteir,  Kranre. ) 

J»sr.\i.v  15.  1887. 
701.  ImproTemoata  tn  alaotrlonl  notav*.    Sc)>a«tiaii  Ziani  iJe  Fer- 

ciiiti,  b.  ■S{*iiwi<.k-ri>u<i,  Wott  KcD>>ingtoa,  Mi'MIOKX. 
70S.  UnprovonMata  In  drnnnL»«laotitonl  laioblnaa     ffeloMUan 
2kuadc  Fcnaiiti,  &,  Stan  nick -roail,  Wcat  Kcoidngtoa,  MkMk- 
aov. 

.r,tsr*iiv  17.  1887. 

717.  IMao  dyiuun«.«tDotrlo mnohtnoa  nod  Motorm.    William  |Irv«l(a 

Itayiii.,  !M,  Ulyonca-i-oail,  Lavf>a>lnr  Uill,  l^nilao,  S.W. 

Feiiiii;,titr26.  1667. 
2959.  A  now  or  Improred  oombtned  iMU-pnab  nnd  automnUo 
awltcb  for  clii«tno  alarmii.      H:|i]mi!vti    4'hnilr.v   rHi'-njitri-J, 

18,  liuckiii;;Iiai>i  .ilMTt,  .^itiiriii,  lA>niluu,  W.C. 

MARrH  9,  1887. 

3606.  Iinpr»v«a«atn  tn  ntmnttanoonn  talotftaphy  nnd  uiopbonjr. 

1))i*ili'ti  S^l-Un,  &S  And  S6,  Chancery .kao,  Ui<l<lla«i!x. 

M.u;cH  16.  18S7. 
5878.    ImprovamaoM   In    or  eonnaotad    wlUi  alootru   alarm 
Clooba.     II<^iii>'  UuanliLuin,  20,  Ourli's.iititi't.  I>(a>ll'iinl,  Vork- 
■ht(1^ 

Mak<  H  16.  1887. 

3^13.  Improvad  inatmmenta  ror    mananilns  alactrlo  cnrranta. 

Wtlljaiii  Hiiiry  "OiiukI-*-.  7,  Clit-ny-Blrirt,  RiiioinKhsui. 

Mtuni  19,   1887. 
4133.  Impr9T«m*Bta    In    aafktjr  darloaa    la    olootrlo    olrcnlta. 

Arthur  '.Veil  Cockl'tini,  2b.  JVchorlnn-road,  Canonfmry,  N. 
41&3.  An    imprvTad   waobaniBfcl    tol«pb««a.     Tbvaiiid    Uatiliiig 
Churtou,  I'ark-ch&TubcrA,  35,  I'tkik-tqnarc,  LnkIn. 

June  10.  1887. 
8339,  iBippovonieBta  in  alsotrlcnl  algrmlllng  nppnratna  for  mll- 

waya.     ^^"liljjini  Ri«-»ni  Ijupior.  Miiilaiyi  lUilwiv.  Pi/idy. 

Ski-iemblk  2,  1887. 
U.dSSi  tapravsmonta  rolntlBK  m  Um  mnsatoctara  of  pbataa  or 
•Inetrodaa  for  prlmarr  or  aaooadary  alacirla  bnuartaa 
nad  to  nvparatoB  tharofOr.  C»H  Li^Utij;  Rudolph  Emoat 
U«fi(t«a,  46.  .S<Miil>itiif'toii-l>niMliij{8,  L>>n<lou.  —  Aiit«*l*t«il  10th 
Fflmiarj.  1SS7,  iinilrr  lnti.-niatlMial  Contviitioti. 

Oiii.iir,K31,  1887. 
14,768.   tmprovcmenta  In  tbe  omutructloa  of  awltobaa  iDT  tba 
"'t''*"ir  and  broaJdnx  of  olrontta  oonvoylnit  elootrlo  oar> 
ronta.    I'hnrW  Mnik  Dnrtiuiii  .tnil  li'^naM  Attbiii  l^itiitli,  24 

l(rnMU<"W'!iti'c«,  .Mmi^lifiti'i. 

Novi;vi!i:i;  28,  1687. 
16,351.  Improvamaiita  In  aioetri«  boita.    Alva  Ow*n,  IS,  BntVlng- 

h8ni-*trvi::l.  Jitiunil.  Litmloii, 

N.iM..M(i(.».  K>.  1887. 
16,376.  Improvomonta  in  oloctrie  arc  lanpn.    Clarence  Binuliani 
Niibl^atiil  Rulaiid  Dnnua  Xoblv,  36,  8iitiilianiiitaii-b»iliiiii||a 
Lviiiiuu. 

DKipVsrn  13,  1887. 
17,L&7.  lBnprov«n«nta  ia  calranlc  batwrtoa.    IlniO'Harnx  Lake, 
46,  S'»itluiia|it<ju  hiiiliUii^  Loii<i<»ii,     {Jaiutti  Orrillo  Whittcu, 
UnitMlStatvH.) 


SPKCrFICATIONS  PUBLISHED. 

12.032.  Slootrlo  Inoandcaoont  lompa.     A.  Ff^tliirfllotiLiitgli,     6<1, 
16,630.  Xlootrto  appaxatua   for  tba   ooatrel   of  watcamon.    0, 

Skruc'it  .«.!  i*.  l)v.,.]«L.     Ul. 
16,661,  8«U-roKuUUn<  drnMaD-oUetne  Koncraton.    R.  P.  Arllon 

aiT.l  i^lliri.-,     &I. 
16.879.  matinf  tolocrapba.     \\\  S.  Ste^ea.    8il. 

1887. 
266.  ElMlrlo  tolocrapfan.    Iv.  E:.iH-ard>  ^KuuLiudl;.    It.  &l 
3560.  Train  BlsanUlnK  on  raltwajra.    S.  T.  Duiluii.     &1. 
16.120.  Voluuo  Utttoruia.    E.  Tycr.    6J. 

18S2. 
14,198.  Obtaining    lisbc    moUoo,    ftc,    by   oloctrleity.    ii,    J. 

RwWrta.      ia.  3>]. 

187a 

4S47.  SUvUlc  lamva.    T.l.Ctn«\n<}a|i)a.    V%v«1'n-^  ^"^ 
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COMPANIES'   STOCK  AND   SHARE   LIST. 


Dtvlilend- 

8  Ja.li 

iX, 

32Knb 

1/2 

12  Fall 

2(0 

S8  0et 

7/6 

28  Oct 

15/0 

12  Feb.,  85... 

5/0 

2B  Dec 

3/0 

16K-DV. ..,,;, 

1/0 

28  July    

S/0 

28  July    

10/Q 

14  Out 

1/0 

18  Oct.     

s;o 

14  Oct,     

2/0 

12  Jm.    

2./6 

12  Jan 

3/0 

2  Aug.  

4% 

26  Oct.    ...... 

12  Jan.    

!:/IS 

2  Aug 

9% 

3  Jail 

5% 

2  Nov 

5% 

3  Jau 

5% 

1-2  Jau 

5/9 

1-1  Oct 

0/e 

HOct.    ...... 

3/0 

A  Juji 

5/0 

^'ime. 


Afri^cju.  Dir«vt-1%  ,....,.,. 
Anglo-Amcrieai)  BruuhE.J^ 

— ■  fully  jioiii  

Aiiglo-Ani*rieiii     

-^  Fi-ef.    

—  Dcf. 

Brazilian  Submarine' 

Con  Tulciilimie  k  Main  ... 
Cuba   

—  lO^Pref.   , 

Diiect  SrMtiiltih 

—  10%1^-ef.    

Direct  Uniloii  Stalea    

Eaateni  

~  e%  Praf.      

—  5%,  18BB     

—  4%  Deb.  Stock  

Eafitem    Bxtennion,    Aiw- 

traliNiii  &  Cliinn 

—  6%  Dell.,  ISfrl   

—  5%r;eb.,  ISftO  

—  —  18S0  

EiHttiDi  &  S.  African,  1900 

Gi'rniftii  Union  

(Jlobe  Tetei;ra])]i  Tniat... 

—  «%Prcf.      

Great  Northern,..,.,..,...,,. 


Paid. 


100 

4 

5 

IDO 

100 

100 

10 

1 

10 

10 

9 

10 

20 

10 

10 

100 

100 

10 

100 

100 

100 

100 

10 

10 

10 

10 


lvl«. 

Wediiei- 

day- 


UlvLilen 

1. 

1  Seit    

25  Juy    

fi% 

10/0 

28  Out 

is/e 

16  Hov 

tl« 

leHUrch    ... 

fl% 

15  May 

5% 

14  0cr 

4/0 

iSMy    

12% 

15  Oct 

6% 

14  July    

12/0 

]  July    

6/0 

Q/0 

1  Sept.  

5% 

ZBDec 

6/0 

81  Ua- 

8% 

14  Oct 

3/g 

14  Oct 

3/Di 

2  Aiii;.  

6% 

2  Ant' 

30  N<iv 

13  May, '80,. 

i  Nov 

7% 

1  Sept, 

8% 

SuniL 


(Jt.  Noi-tliern  6%  Deb.,  '83. 
IbJia  Riibbi-K,  i;.  P,  k  Tel. 

Inilo-EujfJi'i-'ii.ii  

L/juJouPlatino-KrA^siluii... 

Masim  Went  rn 

Oriuutal  ToleiiLonB  

Reuttv'.a 

Svtm  UuJleil 

Su1>»]iLrin<: 

Subuiarinc  Cable  Tiust    ... 
Tel-KTHii  li  CoiiHtnittiiiii  ... 

-  8%,  1889      

Uuitecl  Talefihotie 

We«t  Afriwiii 

-  5%Dflb» 

WcHt  Co <at  of  America    ... 

-  8%Deb«.    ..,_.,,...,,.,.. 
Wcatern  anil  Ttnudlian 

-  HitTerroil    ,, 

-  DsferhttI 

-  1XA  

-  tf%w 

Wibt  lixlia  anil  Pauama  ... 

-  8%iHt  ivr. 

-^  6%2]iJl'rcf. 

West  Uiiiou  ofU.S... 

-  fi%St*rliuK    


M^ 

Paid. 

WedDDi. 

da/ 

IW 

105 

10 

2^ 

25 

M 

10 

S 

I 
11 

i 

S 

H 

3i 

li 

lOO 

135 

100 

96 

12 

38  S 

100 

107 

5 

11* 

10 

5 

100 

99 

10 

Se 

100 

lis 

u 

9 

H 

H 

n 

3  3-l< 

im 

no 

IDO 

107 

10 

1 

10 

10 

10 

«i 

S1,OOC 

las 

100 

lOi 

COMPANIES'   TRAFFIC   RECEIPTS. 


Kama. 

Ending. 

Amount. 

Inc.  or  Dec. 

Nam*. 

Ending. 

Amonnt. 

Inc.  or  Dae. 

None 
W.  Jan.  11  ... 
M.  of  Dec.  ... 
M.  of  Dec.     ,,, 

None 
H,  of  Dec.     ... 

Pnbliaboil. 

£4,491 

3,300 

2,004 

PuHishcJ. 

57,703 

+  £175 
+     222 

+  4','860 

M.  of  Doe.     ... 
.M.  of  Dec.     ... 

Nnlie 

M.  of  Dec     ... 
W.  ,Ian.  11    ... 
i\  Jan.  15 

£88,908 
21,800 

Published. 
4,300 
3,613 
2,509 

-£1,«31 

Great  No'thcni  

Direct  Spanish 

United  States 

We!>t  luili*  anil  Paneina    

~  467 

Abbreviations  :  W.,  week  ;  F.,  fortnisbt ;  M  ,  mouth. 


NEW   ELECTRICAL    COMPANIES,  1887. 


Name  at  Comiiuiy. 


Blockley  Electric  Lighting  anil  Mamifacturing 

Eclipse  Electric  Battery,  Limiteil 

Electric  Batteiy  Brush,  Liiniteil 

Extended  Electro-Metal  Extracting,  Ki'lining,  and  I'laliii^;,  Limited 

Jensen  Electric  Bell  and  Signal,  Limited  

Orient  EUoctric  Light 

Platiouni  Plating,  Limited  

Portland  Electric  Light 

Singapore,  Straitn  Settlements,  and  Hiaiii  Klt'clrial,  Limiteil 

South  MetroBolitaii  Elwtric  Siipiily    

St.  Janies'ii  Electric  Light,  Limited    

Union  Electrical  Power  and  Light,  Limiteil  

Winficlds,  Limiteil 

WoodhouM  and  Rawson,  Limited    


Capital 
Authoriwd. 


£20,000 

100,000 

f.0,000 

150,000 

100,000 

5,000 

60,000 

4.^..000 

60.000 

2r.o,ooo 

50,000 
.wo,  000 
160,000 
200,000 


Capital 

(HTered. 


£100,000 

50,000 
150,000 
100,000 

69,100 

39,000 

50,000 
125,000 
120,000 
105,000 


Amount  of 

Hbarea. 


£5    0    0 
1     0    0 


5 

1 

1 

250 

1 
5 


0 
0 
0 
0 
0 
0 

5    0    0 
10    0    0 

5      0     0 

r>  0  0 

5    0    0 
5    0    0 


Depcalt. 


£0  10  0 

10  0 

0    5  0 

0    6  0 

0  "i  0 

2    0  0 


Total 
Depoatt. 


£50,000 
10,000 
37,500 
37,500 

14,'77S 

15,600 

20,000 
50,000 
72,000 
21,000 


CITY  NOTES. 


Western  imd  BrksUUw  CompMir.— Mr.  W.  J.  AmliiiUK  luis  bicn 
elected  chainnau  of  thin  Comjiany  in  jilacc  of  Sir  Heiirv  Drummoud 
Wolff,  who  hmt  rBsigiifil  ]}ia  wat  nt  the  li')iiiil,  and  Lord  Kichaiil 
Howe  Browne  to  a  Meat  on  tbu  boaiii  tii  lill  the  vaiaiicy. 

CnlM  8nbin»rU)«  Compkny.— The  direc  urs  of  the  Cu)>a  Submarine 
Tclegra]ili  Com|jany  (Limited),  afterpi-oviding  tor  the  dividend  un  tlie 
Preference  Shares  and  plactug  £3,000  to  tht  n-atrvc  fund,  ii;coniniend 
a  dividend  oil  the  Ordiuary  Shares  at  the  rate  of  8  )>er  cent.  ]>er  annum, 
tax  free,  leaviug  £972  to  bi:  carried  forward. 

United  T«l«plu>ne  Company  (Umltod).— The  directors  have 
ilocided  to  cjill  up  the  reniaiuiug  amount  [layable  in  reaiject  of  their 
20,000  new  blianu  of  £5  each  (nuwlMjred  80,001  to  100,000).  iosuud 
at  £2  i>ex  share  iirooiium,  vu.,  £2.  10s.  en  account  of  capital,  and 
£1  on  account  of  premium.  The  call  will  be  jayable  on  the  lat  of 
JtfjK  next. 


Nntlonnl  Telephone  Campnny. — At  the  meeting  of  the  direoton 
of  the  National  Telephone  Com|>any  (Limitetl),  held  on  Wednentay,  it 
waji  rcHolveil  to  declare  a  dividend  for  the  eix  months  ending  Deoembcr 
31st  lost  at  thi'  rate  of  6  }>er  cent,  [tcr  annum  on  the  tirat  and  aooMiil 
lirefereuce  Nhares,  and  au  intciim  divitlelid  at  the  rate  of  4  [)er  cent.  ]vr 
annuum  (as  against  3^  |ier  cent,  for  the  corrcujNiniliuKlioriod  last  year) 
on  the  oiiliiiary  shares,  ami  that  the  lulance  of  £3,670  hUooIu  be 
eairicil  foiHunl.  Thi'  uiiaecnieil  revenue  curried  lorwMtl  to  the  credit 
of  next  account  amounts  to  £45,826,  a.s  agsiiiiit  £38,722  last  year. 

Anglo-Amarjoan    Telegrftph  CompuiLy.— The  directors  of  the 

Anglo-Ami'iicin  T(-li-giup1i  Comjiauy  (Limited)  recommend  a  belance 
dividciid  of  10:^.  ver  cent,  upou  the  ordiuary  couaolidatod,  and  a 
balance  dividend  of  20a.  iiereeut.  n[>ou  tie  preferred  utock  for  tho  yew 
ending  December  31.  bo  li  ]iiiyableou  the  4tu  of  Fcbmaiy,  leoa  income- 
tax,  to  the  ^toL'khohU'ni  registered  uu  the  16th  inst.  After  pa^iigtbe 
foregoing  dividends  thei-c  will  be  an  estimated  balance  of  £2,300  to  be 
carried  foi-ward.  The  above  divideudti,  together  with  those  alieadv' 
paid,  will  amouut  to  £1  7a.  6d.  per  cent,  on  the  ordinary  ConyoUdttted 
stock,  and  £2 15s.  per  cent,  on  the  preferred  stock  for  the  year. 


NOTES. 


Jnve&Qo    Lectures. — The    abstract    of    the    second 
has  annvoidubty  to  be  hold  o^-or  to  our  next  number. 

Old,  bat  Tory  good. — "Tommy,  my  son,  wh.it  iis 
longitude  r"  "A  telegraph  wire,  impn.'  "Prove  it,  my 
son."    •'  Bwaiue  it  utrctchos  from  polo  to  pole." 

Now  Firm. — We  umlerrtand  that  M«s«r6.  Apploton, 
iurlwy  ami  WiltiiimMjii  have  eutai-ed  into  [xirtncnhip,  and 
M  ill  immediately  cowmeiiL'e  business  u  oleclrical  engineers 
»nd  eooliactoTB,  at  Balmoral  BiiiUlin^  Qiteeii  Victoria- 
strew,  E.a 

Telogrftphy  in   America.— It  is  repcn-Led   that  the 
iiiiuiui   fur  ^•.jwriimeiiL    udi^jitraphs,  circulated    by  the 
■i^tfl  of  I,abour,  ure  being  rottinied  Lo  hoa{ii]iuincr«  in 
olfdiia  with  great  uumbcra  of  wgnaturea.     A  million 
names  are  cxpvctod. 

XUeetrlc  Tmction. — At  the  meeting  of  the  Noi-tharaj)- 
ton  Tramways  Conipuny  mention  waa  made  of  the  expcri- 
numta  being  carried  out  on  the  Wai  MctropoUtun  line,  and 
■  attggestioD  imulu  that  if  thwe  exporiment«  i)rovG4l  micceea- 
fill  eloctrk  Crictioo  should  be  udoiAed  at  Northampton, 

The  Telephone  ftom  Paris  to  Bmssels  and 
Anirterdam. — A  third  tvlvphoiiti  line  frum  I'lLris  to 
BrUMk  ie  projected,  and  alsot  in  connoctiun  mtb  it,  a  line 
from  BtqbmIb  to  Am«tenUm.  Teloplionic  communication 
hMween  Parin  and  Amatcrd-im  woiih!  thiii>  became  po«»ible. 

•odotyof  Telegraph  Engineers.— The  paper  to  be 
read  at  the  ordinary  meeting  to  be  held  at  the  Iniititntion 
of  Civil  Rngiiieers  on  Februiiry  9  in  one  by  Mr.  (iiiiliert 
Kapp.A.M.I-C.E.,  "On  altemute  current  transformers,  with 
ffpectal  reference  to  the  best  pi-ofiortion  lietween  Irou  and 
eopper." 

^e  Elootrie  Idgbt  in  Vienna.— According  to  the 
£lectrat«chnica1  Society  of  Vienna  there  are  in  this  city 
aod  itc  raburbs  336  arc  and  1 3,600  incandescence  hmyt  in 
operation.  This  appears  no  incoiisidorablo  figure  when  it 
is  borne  in  mind  that  the  commune  of  Vieniui  compriacs  bnt 
Utile  over  10,000  gas  humeri. 

Bothar  Abstruse.— Ac<.'or<Uiig  to  I'Elettriden,  M. 
P«tix  Lucas  has  suoi;eedQd  in  the  rttfAriml  dftermiimtivn  (fik) 
oi  llie  nsl  and  itnaginur)-  roota  of  the  derivative  i^  any 
polyoimua]*  by  aaaimikting  the  curves  of  level  or  ounnoufej 
do  the  eqtiipot«nli)l  ctu-\*ea  produced  by  the  ixiiilto  of  eteo 
tndes  in  the  cxjierimentA  of  Dr.  A.  Giu'hhard. 

Eleotrio  Lighting  in  I.eeds.~[t  has  been  decided 
l>the£tectric  Li^htiug  Committee  to  place  100  incandce- 
wit  electric  lami«  in  llie  mayor's  rooms  ut  the  Town  llnll. 
Ibe  anangemeutfi  for  an  inatulUtion  tu  light  tbu  Fine  Art 
Gitlgry,  the  Victoria  nall,aud  all  other  jiart^  of  the  Town 
Hall  and  Mnniei|Mil  Buildings  nre  to  bfl  connidenxl  by  the 
catunitteo  in  a  •hort  time. 

Station  Lighting.— Although  the  rumom-  cun-i-nt  htd 
•wk  that  the  fitJiiicl  Station,  Carlisle,  was  to  be  hghtod 
by  clsetricity  trim  promatore,  wo  may  gather  from  the  crti- 
tJSBH  tt»t  socb  a  couTK  would  be  wdcomud  by  thoeo  who 
bn  to  use  the  station.  Tlie  rumour  urortB  from  the  socretAry 
haviog  made,  unofficially,  some  inquiries  as  to  the  pont* 
faililje*  and  coat  of  such  lighting.  We  have  no  besiution 
in  myiag  that  every  largo  railway  station  in  the  kingdom 
«boald  adopt  the  electric  light. 


Commonloatfon.   with   Ugbtdilps.— Replying  to 

rcprcscntutioiia  from  the  Dover  Town  Council  with  re- 
ference to  comnmnicAtion  with  ligfatahipv,  the  Board  of 
Trade  state  that  expenmentd  are  to  be  made,  over  a  period 
of  eighteen  months,  with  an  electric  cable  between  one  of 
the  Goodwin  HiuhIs  lightAhips  and  the  nhore.  If  the  experi 
ments  are  found  to  be  sucoessful,  cables  will  be  laid  between 
the  shore  and  lightships  in  dangerous  positions. 

Cost  of  Electric  Lighting.— M.  A.  Bayou,  former 

pujMl  at  the  Kcolc  Cctitrale  has  I'vceiitly  addressed  to  the 
Sod^lti^  liidlMtrielle  lie  I'Eet  an  iuteiefiliug  communii-Htion 
in  which  he  investigaieK  the  economical  question  in  twenty- 
one  cases  where  electric  lighting  htiA  been  Hubstiuited  for 
gaa  in  iudustria]  eetAbliahmenU — amongst  others  the  cotton- 
spiuoing  factory  at  Clamville-sur-r£au.  His  conelusioss 
are  fav»un.bti}  to  ihc  o<iUi))li«bmout  of  the  electric  light. 

Magnetic  Elomonts.— The  following  ore  the  alisolute 
vubie^  of  the  ni;i^nctic  elements,  as  determined,  on  the  first 
duy  of  tlie  ciuront  year,  at  the  obson'atory  of  the  {urk  of 
Saint  Maur  (0"  9'  23"  oa^t  loug. ;  -180'  48*  31*  north  Ut.)  :— 

Declaration  15°  521' 

Iiidinutioii  65"  U-7' 

llorijxiiital  com|)oiiont    0*19180 

Vertical         ditto 0  42215 

Total  irilensity Oieijao 

Metol-Caoed  Wooden  Type. — For  {wjitei's,  headings, 
&c.,  wooden  type  is  in  griMl  favour,  by  i-eason  nuiinly  of  its 
lightness  ;  but  the  rapidity  with  which  it  becomee  adccted 
by  wear  and  tear  bus  hitherto  been  a  great  disadvantage. 
M,  L,  Duval  has  recently  applied  electro-metallurgy  to 
nietalli»ing  the  face  of  the  type,  and,  according  to  the 
Mi>ii\ie\ir  InduMriti,  hnfl  already  obtained  very  favouruble 
results  in  practice.  The  galmnlsed  (t/jjc  ia  not  only  lighter, 
but  is  chtwpor  than  metal  ty{>e,  and  it  is  aa.id  to  be  equally 
durable  in  certain  appUcutions. 

Catalogue.— Wo  have  reoeired  the  catalogue  ol  the 
United  Elocirical  Engineering  Comimny,  which  contains 
ilUifltrated  descriptions  of  the  apparatus,  a8  well  a«  the 
prices  at  which  tbo  ap[)artua  can  be  supplied.  We  notice 
one  or  two  new  things  iu  this  list,  such  as  the  stoelyard 
ammeters  and  voltmeters  of  Messrs.  Drake  and  Gorbam, 
p.  40 ;  arc-ottes,  or  small  arc  lam^u,  designed  for  running 
in  parallel  circuit  v>ith  incandoacunt  lamiw,  p.  36 ;  various 
deaign&  of  pullH  and  puebos,  pp.  76-7tf.  A:c.  The  catalogue 
extends  to  nearly  one  hundred  pages. 

Reading. — An  intorosting  und  able  lectiu«  on  "  Electric 
Lighting  "  waa  duliviwod  laat  week  Iwfore  the  Literary  and 
Scientifie  Society  by  Mr.  Walter  Palmer,  B-Sc,  F.C.S.  The 
chair  w^  lilletl  by  tlie  President,  Dr.  Hun'y,  who,  in  his 
opening  i-emai-ks,  oun'ossed  the  pleasure  with  which  the 
society  welcomed  lectures  on  such  modern  and  imgwrtant 
discoveries  as  the  ajfplicability  of  electricity  u  Ul  iliunu- 
nating  agent,  Vtc  believe  that  Mr.  Palmer,  like  Sir  D. 
Salomons,  has  carefully  investigated  most  of  the  appnratus 
employed  in  electric  lighting  at  his  own  bouse. 

Bradley's  Coll.— This  theoretically  interesting  couple 
was  dc^cnhcd  by  the  inventor  during  the  diecuseion  on 
Idr.  Willard  E.  Cuec's  paper  on  "Electric  Eaerg}'  from 
Carbon  without  Heat.''  Both  the  elements  are  zinc  ;  the 
negative  being  in  eoulact  with  a  hut  coiicontratod  solution 
of  zinc  chloride,  and  the  positive  in  a  cold  dilute  solution  of 
the  auae  wit  The  ktter  solution  is  contained  in  a  porous 
vessel  standing  in  the  hot  £olutiQQ,W\.V'Q^«y:^,%\A^'^'o!sK^ 
by  meens  ol  a  constant  alie*m  <A  "waXec  ifaajKa^'OBSfiM^T.v. 


The  iwsitivc  element.,  utter  the  coiipio  ha<l  boon  in  actiou, 
wu  found  U»  lifl-ve  lost  weijfht,  whilst  the  n«gativo  had 
gained  little  or  nothing  in  weight  The  EM.F.  is  0.3 
volt. 

The  Meriton's  Process  for  Renderiss  Iron  and 
Steol  Inoxidisivble.-  Ill  'hit,  prnrc^s  the  articles  to  W 
proteute<l  fruai  tliu  ^tTdcU  ^A  t'iLi>t  m  u  imktlc  tho  utiodcs  in  a.n 
eleclpolylw  batli  of  diBtiUac]  water  at  1 60deg.  or  I  TOdej;.  Fah. ; 
a  plutu  uf  copper,  iron,  or  cnrlxiti  Kurving  as  cutbode.  Thu 
surface  Iwcomes  ronverictl  into  ui'ignHitf  (Fe,0,)  liy  the 
action  of  the  current ;  the  u[H»ittioti  hcing  completed  in 
from  one  to  twn  howl's.  If  too  stTOng  il  current  bo  em- 
[i]oyv<l,  the  oxide  formed  is  pidveriilout  and  vrilbuul 
adlierenoo.  In  the  case  of  »Al  iron,  the  article,  aft«r  a  first 
.oxidation,  niitsl  l)c  tninHfevrcd  to  the  cathode  to  reduce  the 
Ifixide  formed.  After  tbii«  treutment  u  very  adherent 
lepoeit  is  obtained  by  a  Hscoiid  oxidation. 

PhysologloaL — Acconiing  to  Kf.  Poey,  the  leiinied 
Director  of  the  Ilavuim  Mvteorolo^cal  Obeerratory,  thero  is 
B  vcr>-  dimjJo  means  of  roetoriny  to  life  those  who  have  been 
etriKk  by  lightning,  or  who  have  accidentally  completed 
.the  circuit  of  a  high-jxitoiitul  dynamo  machine.  This 
'■Deans  in  qiiealtoii  in  toito-sh  cold  water  over  the  wh<i1p  of 
the  padeiit'fi  body — for  an  hour,  if  nocessary— until 
some  eigne  of  life  arc  exhibited.  M.  I'ocy  cites  a  large 
namherof  caaee  in  which  j>eop1u  in  a  condition  uf  asphyxia 
nr  "apiiarent  deallt,"  coa^eqitent  n{x>n  a  discharge  of 
lijfhtiiin^,  have  thne  boon  recovm-od.  This  method  of  cnre 
— the  mention  of  which  ia  unpleasant  in  the  )>resent 
weather — i«  Rnid  to  have  been  largely  and  successfully 
adopte<l  in  the  United  Siat«r>. 

More  Atlantic  Cables. — llie  negotiations  of  the  Dutch 
(jovvrniiicnt,  &aya  Ju'lmiritJt,  with  tho  I'odro  Soduengo- 
Americuii  Tel«gra])h  jlikI  Cable  Company  of  Now  V'orlc  are 
now  so  far  advanced  that  it  is  almost  certain  that  both 
Diileh  Guiana  and  Cmmao  will  be  in  [JOiMiesBion  of  double 
tclographic  comniitiiication  with  Burope  and  Uotlan<l  before 
the  year  is  out.  The  above  company  has  an  exclusive 
Brazilian  concession  for  land  cables  on  the  coast*  of  the 
empire  from  Aioeric-i.  The  company  proftoses  to  lay  cables 
from  Visca,  in  Brazil,  to  Paramaribo,  the  capital  of  Dutch 
Guiiuia,  or  Surinam,  and  thence  to  Witlemstad,  rura<;jio  ; 
provided  Holland  gives  an  animal  subsiily  for  twenty  years. 
The  Dutch  CInvornmeiithaa  agreed  to  do  this.  At  Cura^-ao 
the  above  cables  will  connect  with  others,  which  the  French 
Compaguie  T^I^Tiphiqiie  dee  Aatillas  te  now  Uying  to 
Hayti  and  Cuba. 

The  Electric  Light  in  Italy. — At  the  giuitt  foundiy 
at  Terni  tho  electric  light  has  been  in  upeiution  for  id)outa 
rear.  At  starting  some  dilficuUioa  were  eucoxmtered,  par- 
icularly  on  account  of  the  vibrationR  occasioned  by  the 
Btoam  hammers.  These  difhculties  wore  soon  overcome, 
and  the  lighting  is  now  carried  uut  without  interruption, 
Tlie  tnstalUlion  comprises  100  Schwei-d  arc  lamp*,  each  of 
2,000  candles,  and  over  300  6Qrnst«iii  iiicaodescenee  UnEps 
of  from  25  to  50  ciindloi,  dtstriUutod  iu  1 2  distinct  circuits, 
which  together  comprise  10  kilomctrea  of  copper  overhea*! 
wire.  Of  the  abi>vo  number  of  arc  h(m|>s  43  aro  employed 
ill  the  lighting  of  the  woituhops,  which  cover  a  surfuce  of 
26,000  Fi^uaro  metres,  giving  610  square  metres  |]&r  lamp. 
The  reraaiiiiiig  arc  lamp  ai-e  devotod  to  outdoor  illuiuiiu- 
.  tionii  ovw  a  apuco  of  131,000  square  metiea,  giving  2,iOO 
gQtLLTo  metres  per  lamp.  Tho  iucundosccnca  lam)i6  are  tUs- 
tnbuted  over  about  3,350  square  metrw. 


n 
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BrusMls.— An  important  change  bu  been  made  in  i 
organisation  ol  the  management  of  the  lighting  of  the  town, 
M.  Aartii,  nianagisr  of  tlie  gas  works,  having  been  appoint 
surveyor  of  public  lighting  and  gax  mainit  in  place  of  Mil 
Wyhauw,  who  takes  charge  of  the  electric  lighting,  cJocka, 
and  telephones.     At  jTceent  tho  electric  light  inatallation  ol 
the  town  only  comprises  the  generating  station  at  the 
works,  from  which  the  Theatre  do  ta  Monnaie,  the  Grand 
Place,  :ind  the  Thuati-o  du   Pare  are  sup]>lied.     It  \b,  bow- 
ever,  pi-obiibie  tliut  the  mniticijKiLily  will  favour  a  project 
ereiting  an  electric  light  station  in  the  centre  of  the  lo' 
which   would  eoi've  the  princi]KLl  reetaurantii,  cafi^  and' 
sonjo  public  buildings.     Ne(5otiatiori8  to  this  effect  hava 
litt'ii  comracucwl  ivith  the  Socirt*^  Indumricllc  of  Brusee 
llic  (iiund  Hotel  has  already  an  installation  of  its  ovm, 
there  are  a  number  of  fint-cJaM  resiaumnts  in  tho  di 
around  the  Gmnd  Place  and  the  Boiu-ae  thai  would  un 
doubtwlly  be  glad  uf  an  upjiortuiuty  to  obtain  the  oleetri 
light  frani  such  a  central  stjitiou. 

New  Voltmeter. — ^Mossra.  Siomeiis  and  Ualeke  havi 

inlrtxlucctl  in  their  more  rucctit  imitjillatii>n:>  of  the  eloctn 
light  ii  new  vdltmotcr,  which  contains  neither  spriiiga  nor 
l)6rmanunt  mjigtitsts,  and  \a  not  liable,  therefore,  to  reijairfl 
readjusting  when  once  calihntw).     The  instnimentconsista 
mainly  uf  a  lurgu  circular  coil  flxdd  huritonttilly,  and  of 
smaller  concentric  coil,  mountol  on  knifc-edgea,  which, 
its  iiormnl  [tosition,  is  inclined  to  the  former  at  an  angle 
nboiil  60deg.    These  coils  are  so  connected  that  a  current 
traversing  l>olh  tends  to  move  the  smaller  one  through  the 
vertii'id   poaitiun  into   tho  plane  of  the   hirger   coil  \ 
tendency   Iming   couutonicted  by  a  ama-ll  weight 
movable  coil  cirrius  a  light  index,  which   indicates  thi 
[Hitoiitial   u|>on  a  scale  on  ground  gla«f;.     The  scale  bci: 
tranH]Ktrent,  readings  can  be  taken  on  either  aide  of  l1 
inHtnuncnti  which  is  vorj-  seusitivo.     Tho  siiw  is,  roughly. 
Sin.  broad  by  nearly  lOin.  high.    The  mwablc  coil  i» 
SOO  turns,  and  has  a  resistance  of  Si  ohma     Tlio  Gx 
coil  has  1,150  tiu-iw  and  a  resistance  of  664  ohms.     Th' 
instrument  gives  very   correct  readings  from  60  to  110 
volt«. 

Thoory  of  the  Telephone.— Aceording  to  Dr.  BothenJ 

the    t!Xj»erinients  ri(   Mt^HNi-;.  ^helford   Bidwell  and 
mann  on  tho  n!Kist<iiirc  of  michm[ihonic  contacta  load  tol 
tho  following  rulcB : — 1.  A  multiplicity  of  contacts  is  p 
feruble  to  i^  dingle  contact  in  a  microphone.     2.  'Ilie  mi 
tiple  cent^iicts   in  a   microphone   should   bo  arranged    ii 
multiple  arc  .tnd  not  in  ^rios,     The  rcufiuii  of  this  is  that' 
in  the  former  cane  tho  currents  are  oomparatively  small ; 
since  the  total  current  ia  subdindecl  botweeu  tbu  diOerout 
contact« ;  and  that  the  variations  of  ro^istancc  are  relatively  J 
greater  with   weak  than   with   sti'ong  cuiTunts.     3,  Th< 
movable  caibou  should  be  heavy,  in    order  that  it  mai 
liave  a  great  moment  of  inertia  ;    but  at  tlie  sajne  time  th< 
pressure  should  l>o  small ;  since  with  a  huge  moment 
inertia  in  the  movable  carbon  the  maximum  variation 
pressure  will  bo  obtainod,  and  tho  ^-ariation  of  resistance' 
will  Ik:  greater  as  the   initial  preiMiue  is  smaller.     4.  The 
rosistancc  of  tkm  microphonic  Kystom  should  tie  ttmall,  fe 
the  lower  it  i»  the  gieatoi*  uro  it«  variations  relatively  U 
the  initial  resistituce.     5.  The  ciurcnt  tr^vvrsing  the  mic 
phonic  contuol  should  bo  us  strong  as  jiossiblc  under 
given  conditions. 

The    Vienna    Electrical  KAboratorr.—Tbe  f 

giamme  of  this  undertaking  has  just  been  is«iwd  bv 
Directon  of   the   Technological  Museum,  of  which 


THE  ELECTRICAL  ENGINEER,  FEB.  3,  1888. 


99 


fornw  B  recently  added  section.  Tho  work  will 
l»l«nded  by  Hot  Cail  Schleiik,  and  is  to  einhmct- 
exponme«liil  uii'cetigiitmnH  of  rlyiiamoB  u  roganla  outputs 
coniiuiMd,  efficiency,  and  other  nuLttors  ;  investiga- 
tions and  re|ioit«  on  oxociiuil  insuIlatioiiH  for  lightinp, 

.  power,  or  vhtmicul  )iur]K>Me,  jihotoiiiutrj-  of  arc  uiid  glow 
Un^H,  cjilibmlion  of  measuring  instninienU,  uikI  investiga- 
tions of  jirimary  and  soeoiidiM'y  >ttttt«ne>«.  A  tariff  biu 
been  fixod  for  the  n-ork,  which  vril)  jtrwiimably  be 
re(|uired  Tery  fre»|tiently.  Thiu  (or  testing  .1  dynamo  th« 
duirg«  will  be  from  XI.  i*.  to  £4,  ucconling  to  iiize  of 
Bwehine;  (or  torting  aglow  Um[*,  16s.  to  £\.  46.;  arc 
lBni{i.£l.  IH.  to  XI.  I'is.;  vulibration  of  instniin<.Mit«,  5«.  to 

,jt\.  ]'2»^  Menilwiii  of  t^e  luitseiuD  obtjiiii  a  discount,  of  25 
cent  ofT  thMc  charges.    M'bere  the  woik  u  of  iqiecial 

rmturv,  or  fur  oiileidi:  work,  tho  chiir^o  ia  to  be  agrvcd  u[un 
befocehiuid.  These  fees  are  le\iwJ  [.riniurily  with  the  object 
of  coraring  working  ^xgwnses.  Any  i>iii-i)hii>  is  to  bo  equally 
divided  botwoen  the  exchequer  of  tb«  museum  and  the  stntT 
of  tlio  Uborotory. — Indiutrin, 

Miohiitan. — Arrangements  are  now  naai'ly  cumjileted 
the  urg:ini»atioii  of  a  coni{uiny  an<]  tho  roiiMruction 
pntl  o]K;r.ition  of  a  Van  DcikwIo  i-lwctric  rtwd  liutM'oon 
stroit  and  Mount  t^eraeiw,  the  watof  the  foinou&  niiiioml 
rings  and  (jiiiU)  u  fanimis  iwsort  forinvnlidt  from  all  ]Kiri« 
■  t]t«  countT)*.  Mr.  Willin  C.  Tumt-r,  of  the  \'an  l)«i>ooie 
[Nmttnirtion  Company,  is  nt  the  bottom  of  this  enterjiriw. 
lie  length  of  the  prujvct«d  line  in  20  miles.  It  is  prDixxwil 
I  looito  a  ecntral  Rtation  about  midway  Ijetwtwn  tho  two 
Itarmituil  [Kiinto,  nt  which  the  motive  power  for  tho 
'  eocira  sj  stem  will  be  generated.  There  will  he  three 
dectric  motors  of  50  h.-p.  each,  a  200  h,-[].  genui-ator  with 
bcnier  and  engines  conuu«iisunit«,  and  $20,000  worth  of 
balf-incb  copper  irire  conductors.  It  is  pro{)OBed  to  have 
threo closed  car*, Piillman-built, 30ft.  lonj^.and  thrM  open  cara 
for  wnnmer  miming,  eich  10ft.  long,  with  switinj;  cajMcity 
for  100  iicrsona.  One  train  will  h»ve  Mount  Clemenii  eveiy 
hour  ajwl  another  Detroit  at  the  enme  time ;  and,  though 
Btopptng  at  neveittl  hamlet*  ■•«  routt,  it  is  believed  that  the 
rotuid  trip  can  be  made  in  two  hours.  One  train  will  be 
held  io  reeerve  for  excursions  or  emergencies.  Light  freight, 
bag^ge,  and  mail  will  be  carried  in  addition  to  |Kiiuuiigi>rs. 
Th«  •rtimalcd  cost  of  the  entire  line,  fully  equippc«I,  is 

«2w.ooo.  e}^H)ooi 

Adxawa'B  Tbormo-eleetrio  Gouerator.  In  this 
thermo-couple  otio  i<f  iho  ctcmcnt<i  i*  in  thu  fonn  of  a  tulw 
eocJnting  the  other  oinment ;  the  8]]aov  between  them  being 
oocnpiod  cither  by  a  fluid  in  motion  or  by  a  NiiWtiineo 
which,  when  hcotctl,  uvolvai  »  gius.  The  tububr  elomcin 
ii  b«t«d,  attd  the  circuit  is  completed  by  bringiti^  into 
oootact  with  tt  thu  eool««t  [lortioti  of  tho  interior'element. 
Tho  fluid  in  motion  may  be  water;  the  snlwiancv  evolving 
«lpu{eODd(Ktireat  a  high  temiieraturu)  may  Iw  binoxide 
oi  mansanftsfc  lite  ideu  is  ingeitioiiM,  and  the  plan 
fOg^wMtl  cerUinly  allows  of  a  hij^h  tomj)unituro- 
difTdrotiee.  No  infomiatiun,  however,  ih  given  ae  to  tlie 
poicirtial'diiTerence  obtained  ;  and  we  think  (bare  art*  two 
Oonditiuna  whtcb  would  1«  op«i»livo  in  |irevonli]iy  the 
an»nK«ane»t  from  being  utilised  in  practice  aa  a  soiul-u  of 
d»etrical  wipply.  One  is  the  com|MirativoIy  high  reftist- 
anee  of  cbo  heated  Duid  or  gaA,  and  the  other  ia  the  altcia- 
tioR  of  the  elements  by  chemical  action.  This  would 
[cvWhly  bo  groator  in  the  case  of  tho  fluid  thau  in  the 
caao  d  tho  gas ;  nnco  in  tho  former  tho  paeaage  of  cluc- 
irieity  c.»n  only  uke  pl.ic*i  by  cit'ctroly«i».  Still  there  i» 
here  a  ifarm  idoa  that  may  be  developed,  and  become  of 


imi>oMance  in  relation  to  a  question — that  of  cheap  elec- 
trical wipply— which  is  of  interest  to  all  electriciansL 

New  Proceaa  of  Nickel  Flatins*— The  solution 
itivontcd  by  M.  M.-J.  Arviii;,  tho  French  -vico-consul  at 
Mods,  is  composed  of  the  following  ingredients  •.-~ 

Pure  Rulphaie  of  nickel   1  Idlou 

Neutral  iimmoiiic  tartrato    73S  gnuns. 

Tannic  acid  obtuined  by  tlieetW  process  3         „ 

Water ZOkihjs. 

The  uminonic  tartrate  is  obtained  by  sattUTitiii};  ivilh 
ammonia  a  solution  of  turtai-ic  iwid.  The  nickel  9ul]>hate 
should  be  aircfitlly  neutralised.  The  ingredients  are  first 
ditsnlvod  in  throe  or  four  litrefl  of  water;  the  solution  is. 
then  Itoilcd  for  uliout  a  tpiartev  of  an  hour,  water  in  lulded 
to  make  up  the  20  Ulrvn,  and  the  solution  is  filtenxl.  Tho 
hath  may  be  rejivwed  indefinitely  by  tho  udditioa  of  tho 
«ame  Hubetauces  in  the  same  proportions  This  solution, 
which  is  now  employed  at  aevei^d  of  the  uivkel-pluting 
eiita1>lishmont«  in  Ilaimuit.,  idlows  of  the  dejKwitioii  on  all 
motiiU,  by  tncaiiK  of  u  com|utntlroty  small  voltaic  cnrrent, 
of  a  thick  de|X)bit  of  aickoL  'llio  deposit  obtainod  a  white, 
soft,  humogeiienuit  and,  even  when  of  considerable  thick- 
ness, freo  from  roughnees.  No  scaling  occurs  if  the  objects 
to  lie  I'uiiied  h-xve  been  projierly  scratch-brushed  and 
clean£«4l.  The  coat  of  niL-hel  deposition  with  thi»  M<hitioii 
is  said  to  bo  but  little  higher  thau  that  of  olectiv- 
eoppeiing. 

Self-Laa^aoos  Btu>r*— Mr.  O.   M.  UotjkitiSi  in  bhtt, 
SdfHtijU  jimerieaM,   aays:-"  Among  the  tried  devices  forj 
I'endoring  buoys  luminous  are  lamiie  arranged  to  burn  for  : 
long  time,  phosphorescenl  mixlui'e»,  electric  illuminators 
fluppliofl  with  the  current  from  the  nhore  by  meHns  of  a 
cable,  aud  the  mare  recent  luniinaus  ]>iunt,  which  abeoHM 
light  f>y  day  anil  gives  it  out  at  night     Comprossod  gusj 
has  licen  employed  with  great  siiccowi,  aonie  of  the  buoyal 
having  bcoii  dt-signud  to  carrj-  six    months'  sujiply  of  gas 
and    lo    Nerve    as    Iigbt«hi[M.     An    apiunvtun    iam    boon 
deaigtied  as  an  auxiliary  to    bell    buoys   and  whistling 
buoys.     It    is    Inised    u]K>n    the   generation  of  electricity 
by  the  agitation    of    mercury    in  a    hijjh    vaciiiun  or  in 
gas  of    high    tension.      The    self-exciting    Guissler    tube 
in>'olvcs  the  same  principle.      Ilie  buoy   is  adapted  to  ring 
a  boll  by  the  rolling  motion  imparted  to  it  by  the  waves. 
Ad\-aiitago  is  taken  of  this  motion  to  agitate  meictu^*  in 
annular  liihiex  ]ilace4l  in  the  iijifier  jtortion  of  the  fruiie  of 
th«  buoy.     The  tul»c*  hi"c  niiulc  very  hea»y  nnd  Htixjujf,  niid 
each  contains  barrioni  for  otusiag  friction  of  the  mercury 
a^.iinnt  the  .■tide'  of  tlie  tuljea.      To  insui'e  tho  action  of  one 
or   more   of    the   tultus  at  all   times,  they  arc  inclined  at 
ditTcrent  angles.     A  slight  motion  of  the  buoy  causes  the 
mercury  to  tiuvol  eii'uularly  in  the  tubes  and  generate  su 
cient  electricity  to  I'ender  tJie  tubes  luminous." 

The  Telephone    from  Paris  to  MarseiUea. — A 

tclephuiiL-  liDc  IK  aixiut  to  l)c>  cuiistnicCixl  between  thews  two 
citie-1.  itcton;  deciding  uiKin  thi't  undertaking,  tt  waa 
coiiflidored  necessary  to  carry  out  some  experiments  in  long 
ilislaiKC  telephony,  which  are  of  coiwidenible  interest,  even 
at  the  jireKCht  time.  As  no  single  stretch  of  wire  could  )>e 
found,  at  least  in  Kurope,  extending  over  900  or  1,000  kilo- 
meters, a  line  from  Antwerp  to  Bru**ol9  was  connected  with 
one  from  UnisseU  to  Paris,  this  being  connected  with  another 
lino  from  Paris  to  finueels  ria  Monignics,  wbiefa, 
a<^n,  wus  connected  with  a  line  from  LnisseU  to 
Vervieni.  The  toul  length  of  luie  thus  included  between 
Antwcqi  and  Verviers  was  about  1,000  kiVofl\Mjers 
ITirough  this  distance  commTOttosJusiV*  ■««»>»»«*  -wV^iiia 
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greatest  oa»e.  The  sound  of  tbe  voice  was  clear  and  dntinct, 
and  «u  board  as  well  u  it  is  thtougli  the  present  lino 
between  BtosmU  and  PariH,  on  whii-h  the  ranilte  iire  excel- 
lanL  Tfao  work  in  connootion  with  the  Paria-MaraeiUos 
line  18  to  be  uctivoly  pushed  forwunl ;  ut  coitttin  |»ints 
ihoy  have  already  been  commencod.  The  conductors,  ni 
lilicated  bronze,  are  to  be  uiidergromid  a£  far  as  Nogent' 
nir-ilanie,  being  laid  iti  the  Pant  siiid  Vincennt^  draitis. 
From  that  point  they  are  to  1>a  overhead,  niid  wilt  follow 
the  tine  of  the  railway.  It  is  hoped  thut  the  line  will  be 
opcnoil  to  tlie  puHir  ahout  the  month  of  July  next. 

CAtohiag  a  Milk  Thieil— The  Boetori  //nvj/.2  tells  tho 
following  story  : — "  One  of  the  mnmhorR  of  the  police  force 
of  this  city  is  h  thoruugh  olectriuian,  uiul  when  off  thity  is 
constantly  expcnmetiting  with  tuptivu  lightning.  He  bus 
hie  reddence  at  the  south  end  wired  from  attic  to  cellai-, 
and  makes  the  electric  fluid  do  all  that  it  is  capable  of 
thereiiL  For  the  liiRt  few  Anyn  hiR  milk  has  been  stolen, 
can  and  all  Ho  made  up  bis  mind  that  the  thief  miuit 
Iw  captured,  and  culled  to  his  aid  his  favomitc  electrical 
appliances.  The  milkman  hod  ))ecn  in  the  habit  of  leaving 
the  lacteal  fluid  on  a  little  &bclf  beside  the  rear  door  of 
the  houite.  In  oiflor  to  roach  this  door  it  vtajs  necessary 
to  pass  by  the  front  entrance  and  go  down  ati  alleyway 
Bome  fifty  feel  loii^.  Mr.  Elcelridan  wont  to  work  and  con- 
nected his  wiree  mth  the  shelf,  noamuiging  the  circuit  that 
the  remo^til  of  the  can  from  ile  receptacle  would  strike  » 
gong  in  the  dining  ror>ra.  Vestoniay  morning  h«  went 
hone  early  urul  tcKik  up  hiii  ]>oHitinn  under  the  gong.  Soon 
he  beard  the  uilknian  stop  and  leave  the  can  in  ite  pUee. 
He  waited  |iatiently  for  further  devclopmciitis  and  just  as 
be  waa  dropping  into  a.  doze,  zip .'  whirr-r !  went  the  gong 
over  his  head.  To  spring  from  his  chair  and  dart  for  the 
front  door  was  kit  the  work  of  a  second,  and  h«  liuidixl  on 
the  fiiduwaik  tit  tliu  jtllcyway  ontruiice  in  seikson  to  niib  the 
ukrandor,  who  n-a«  coming  out  with  the  can  in  his  giusp. 
He  did  not  t;ike  him  into  ciwtody,  but  it  Is  fair  to  assume 
that  there  u-as  not  dust  enough  left  in  the  fellow's  coat  to 
caiue  irritation  in  a  niidget's  optic.  The  fellow  will 
probably  not  attempt  to  piu'Ioin  that  ofKcor's  milk  for  some 
time  to  come." 

Critical. — The  Journai  i/f  Om  Lightiiuf  refers  as  follows 
to  the  dattt  ui  reUtion  to  the  economical  questions  which 
have  been  put  foru'^rd  in  a  pamphlet  issued  by  a  certain 
electric  light  company  :^"  ^Vs  to  price,  the  comjiany  profess 
to  chai-ge  at  the  rate  of  Is.  |ier  Buaid  of  Tiaile  staitdanl 
unit  of  1,000  wattrhom"s,  '  which,'  they  remark,  '  ia  equiva- 
lent to  a  charge  of  6s,  per  1,000  cubic  feet  for  gas.'  Now  u 
noQiiiud  t6-i-andle  jiowcr  incandescent  lamp  takes  a  current 
of  flO  walU  per  hour  ;  find,  Lhorafore,  at  this  rate  wtjuld  run 
30  hours  for  a  shilling.  The  same  period  of  supply  for  ii 
16-candle  gae-btUDcrof  the  oitlinary  stamp  would  require  100 
cubic  feet  of  gna,  ao  that  the  cqtiivalent  cost  of  gas  would 
be  lOa.,  instead  of  6e.  |xir  1,000  cubic  feet,  a»  stated  by  the 
comjiany.  Who  now  is  regintenng  '  in  favour  of  the  sup- 
pliers t'  It  ia  admitted  that  if  accuinnlutora  iiru  employed, 
the  charge  for  electricity  will  be  la.  6d.,  instead  of  Ik.  [wr 
unit,  or  an  advance  of  .^0  per  cent.  This  does  not 
look  very  promiaing  fw  the  future  of  accunuilutore. 
Seeing  what  Mr.  OlTor  haa  to  luiy  about  the  a1>u> 
lute  ncccsfiity  for  acoimiUalors,  it  is  rathct  straiigo 
(hat  thia  company,  prepared,  as  they  pretend,  to 
do  business  on  a  grand  scale,  can  tind  it  possible 
to  tell  their  lutrons  that  '  it  waa  once  a  uutter  of 
general  opinion,  though  one  from  which  the  experience  at 
Eastbourne  and  Brighton  wiuscs   the  directors  of  this  com- 


pany to  dissent,  that  no  electric  light  distribution  cchenie 
is  perfect  uiilcss  it  embnuies  accumulators,'  and  to  declare 
that  these  appliances  '  add  a  great  item  of  cxjKiiae  iii  tlie 
[iroductjon  of  lightv  as  they  only  give  hack  in  actual  work- 
ing about  70  por  cent,  of  the  work  put  inU>  them,  and  their 
first  co*t  iind  cost  of  maintenance  are  both  heavj',* " 

Minora'  Lompe.  —Wo  are  glad  to  see  that  many  of  tbe 
local  psijitri  «ro  taking  up  the  question  of  olectrie  minen' 
lumps  will]  energy.  The  Cuniijf  Timti,  for  example,  has  a 
long  illustrited  deAcriptJon  of  the  Swan  lamps  used  in  the 
Rhondda,  which  commencoB  with  the  following  [lara- 
gniph  : — "  The  Davy  uiid  the  Clanny  htmps  which  have, 
uiiquoationAbly,  made  the  namea  of  their  inventors  Earaous, 
are  now  doomed.  The  Ump  of  the  future  is  the  oleetric. 
It  is  witli  great  icUictance  that  many  a  miner  pails  witli 
his  C'lunny.  Having  worked  for  twenty  or  thirty  yaan 
with  it,  having  entered  working  i>hkc«e  where  the  atmoapbere 
woji  foul  anil  i-otui-ned  in  safety,  being  able  to  detect  im  tiie 
iiiHtant,  by  its  inoaiie,  the  slightest  accumulation  of  explo- 
sive mixture,  he  is  luitiu-ully  under  the  impression  that 
pnictically  no  better  Ump  is  re<iutred  to  enable  the 
miner  to  pursue  hie  arduous  and  ilangero\ls  calling,  Sut 
even  miiiera'  lamjis  come  under  the  Darwinian  theory  of 
the  survival  of  the  fittest.  A  tuimber  of  electric  Um|w 
have  for  some  months  yael  lioen  used  at  the  Ocean  Cul- 
lieriee.  About  1100  are  in  use  at  the  National  Colliery, 
Cwtcfa,  where  the  recent  terrible  oxploaion  oecurred,  and 
€00  more  have  been  oixlered.  Eight  hundred  similar  larajM 
(Edison  and  Swan's)  have  also  buen  ordered  by  the  ^^oe 
proprietors,  Messrs.  Waix],  W»tt«,aiid  Ca.forthuir  colliery 
at  Bluen-Khondda,  and  1,600  moro  for  two  collieriea  in 
other  tiiBlricM.  Few,  tmleod,  wore  there  who  untieipated 
80  marvellous  a  development  of  this  subject  when,  some 
four  rears  ago,  Mr.  David  BvanB,Bodringallt^  manager  oi  the 
Femdiilu  iind  Bwlriugallt  Cullicncs,  had  a  certain  meaomble 
interview  with  Prof.  Abel.  It  apiiears  tliat  the  first  miner's 
electric  lump  invented  required  wires  to  bo  carried  from  tbe 
som-ce  of  etecU'icity  along  the  workings  and  attached  to 
each  lamp.  Mr.  E\-ans  ohsen'od  to  the  profeaeor  that  such 
\axa\iB  would  never  come  into  general  uae,  as  the  wires 
would  be  occasionally  broken  by  falls.  '  To  render  any 
kind  of  lamii  practicablo,'  i-cmarked  Mi-.  Evans,  '  it  most,  at 
all  events,  be  iwilable.'  '  Well,'  replied  the  profeasor, '  that'a 
impossible.  It  can  never  be  made.'  'But  you  see,'  aid 
Mr.  Evans  to  me,  '  the  professor  was  wrong.  We  have  had 
portable  electric  lam|)i*.  I  believe  myself  that  the  electric 
is  the  lamp  of  the  future.  The  Clanny  and  the  Davy  have 
seen  their  day.'  '  ^V'hy  didn't  you  go  in  tor  electric  lamps  f ' 
J  iiiquiroit.  'Well,'  replied  he,  'We'll  wait  a  bit.  We 
keep  watching  how  things  go  o».' " 

Taunton.— A  correspondent  to  a  local  [laper,  discueeiajj 
electric  lighting,  aaye : — "The  eleetric  light  ia  so  much 
appreniutcd  in  oiu-  town  that  there  is  little  doubt  that,  not- 
withstanding the  soLill  extra  oost^  it  trill  before  long  be 
extended  to  the  whole  borough.  There  is  no  diaguiuiig  the 
fuel  that  nothing  that  bus  been  done  of  lato  yeoia  baa  bo 
much  iMjnduced  U>  the  prosperity  of  Taunton  aa  the  intro- 
duction of  the  electric  light.''  Another  eorrespondcut 
writes: — '* In  your  last  issue  I  soo  there  is  a  letter  from 
a  '  Looker  On,'  in  which  ho  quite  agrees  with  me  that 
electrical  traction  would  Ik;  an  additional  attraction  to  the 
viaitorf,  but  bo  at  the  Mmu  time  Kcms  to  be  rather  doubt- 
ful about  its  usefulness.  He  then  tries  to  show,  |^  ui 
absurd  and  at  the  same  time  aoiuang  way  of  arguing,  that 
the  Town  CoDuuisaiooers  are  atiyWly  but  the  right  peraons 
to  do  tUoi  titm  iigkHnj/.     Ue  lalka  in  a  vague  eort  of  way 


the  elcctn'cal  onginc«rs  gettinj^  nil  their  r<x(icriiiient« 
carrml  out  xl  the  exjiciise  of  tho  well-jthicked  mtoimycr, 
it,  iU)fortiinat«ty,  he  dues  not  t»il  lut  eilbvr  what  those 
t-rimriits  xre  or  where  or  when  they  are  to  be  rarriw) 
il.  Dow  he  refer  to  the  Kstiny  of  the  dynamo,  or  to  the 
^lasting  of  the  hknipo  t  If  ho,  I  may  tell  him  thitt  this  is 
g«neniOy  done  before  they  leave  tho  olcetrieal  work*. 
*  Looker  On  '  «inn'>t  hiivc  l>ccri  watching  tho  [>ri>frrfi3a 
oi  eWctnuil  engineering  in  geiieml  and  eWtriL-  lt<;bting 
in  (ttrticiilar  as  much  as  hie  jwrn  Jf  fjiinic  would  sug- 
gest, or  else  ht;  ought  to  kiiii»'  ttuit  i;Wtii['  lighting 
heeii  i>UGeil  lieyond  an  cxitorituentiiL  Ui^in  for  some 
iniA  put.  It  is  eiglit  years  *^  itovr  since  the  <_'or|Kmitioii 
BWkpooI  lighted  ihi-ir  08]>lunud«,  iiiid  iii  »  public  niect- 
Ust  year  they  cxiM-cised  theraaolvea  witislied  w-ibh  the 
results.  *  Iiooker  On  '  flhniilil  note  that  tho  Hla4-kiK>nl  C'ltr- 
puntioii  Kii)>)ily  the  electricity  fr^im  their  own  plunt.  Thei'e 
an  at  the  jircAont  time  iJSS  eom|iaiiiiyi|  and  over  '2!j,ltiri  are 
liun[8  in  ma,  in  the  Unit4iil  States,  li}:ht'(Nl  by  one  system 
nloiii*.  A«  rogania  rlecttical  traction,  tht^re  are  nine  elcc- 
iol  tnunwnys  iti  Euru[M  which  have  been  workiiii^  for 
than  three  yean,  and  there  are  tfairtoon  working'  in 
'•Ameeiea.,  Iwaides  many  more  whi«h  uro  in  eont-sie  of  enn- 
Htmetjoii ;  anil  it.  k  a  niiwiu  of  tmrtiori  which  has  hi^en 
i>ixl  many  tiiuert  to  Ite  cheaper  than  horno  traction.  It 
roukl  a|i]«ear  to  roe  that  since  the  priFute  coni)kutu<;s  liavc 
nuke  a  profit  on  tho  lighting  of  the  tuwii,  the  town  com- 
wiMionerfl  could  do  the  lijihtinii  of  the  town  cheiiper  by 
bavinjj  their  own  |>lant.  It  ia  evident  thut  the  ^hrbwd 
Vurk:shire  folk,  an  re|>re£eHt«<l  by  Bradfonl,  take  this  view." 

The    Tre&tmeBt    of   Antimony  Ores    by  Saec- 

I. — ll  ha«  lieen  |in>]M>i<o(l  to  i'l>|rly  on  a  lur{|;(;  ncAn 
^fcr  the  exiraclion  of  antimony  from  it«  ore-t,  the  process  of 
anolyns  mggeated  by  Clweun,  and  Ixuied  iii>on  the  separa- 
ion  of  antimony  diMSoIved  in  a  snlmion  rontiiining  sodium 
Iphide.  Any  compound  of  antimony  iiijxtble  of  di^olving 
■uch  a  solution  may  Iw  em|)toyiid ;  but  il  ia  important 
tht-rc  .ihouhl  not  be  a  prufioiidoniiictf  of  oither  sodium 
}w  suljibur  in  the  matcriid  to  Ijfl  treated,  for  an  excess  of 
the  former  increnaes  the  electrical  rvsisUince,  wliilitt  an 
exeOM  of  the  latter  produfca  a  [)roci[>itation  oi  sulphur. 
Tha  mixture  correE|KJiuling  to  the  formula 

Sb,Sj  +     Na-M       +    aXaHO 

Sulphide  Sulphide  8odii! 

of  antimony  of  sodium  hydnite 
be  that  liest  ailaptcd  for  treatment  were  it  not  for  it* 
lity  ;  it  may  be  ap|»roximaU;d  to  by  employing  a  high 
^vuportiim  of  sodium.  Tho  sulphide  ores  uf  aiiliniony, 
eoDlainiiigSbjS,,  are  welluduplwl  for  electrolytic  treaitmont, 
«Teii  when  they  are  poor,  since  the  metallic  coiiii>omid 
nadily  (liiaolves  in  the  sodium  !nilphi<l«  eulutioii  even  when 
LVecT  iUlut«;  After  the  solution  hiis  lioeri  brought  to 
ISdaga.  Baum^.  about  3  per  cent  of  ita  weight  of  sodic- 
FthUiridu  is  addod  to  it  in  order  to  increase  its  electrical  eon- 
im-thity,  ajid  it  is  run  into  iron  tankn  which  may  1« 
iploy<^  lui  cathodoK.  The  anodeR  are  of  lead,  and  tho 
LM.F-  of  the  current  \»  from  2  to  2J»  voltn  per  tank.  The 
jmony  bciromctt  dopoaitcd  cither  in  |)uwder  or  in  brilliant 
After  it  baa  been  eoUected,  it  ia  washed  in  the  lir«t 
place  vith  water,  to  which  a  HtUe  sodium-eulphido  or  hydrato, 
or  aBinonia,  ha»  been  adiU-d,  then  with  jiure  water,  next  with 
w»t«r  slightly  acidulated  with  hydrochloric  acid,  and 
batJy  wtUi  |>ure  water,  after  which  it  m  drie<l  and 
,Btdt«il.  In  a  lir»t  cxiwrimcnt,  with  a-62  kilos,  of 
Inbantimoniikte  of  sodium  and  H  kilos,  of  sodic-hydrato, 
'3-IS7   kilos.   9(  antimony   were  obtained  out  of  a  total 


iiuanlity  of  2H0  kikw.  Tho  mother  liquoi"  contained 
2*4  kiloe.  of  mdphydrate  of  sodium  (NaHS),  1-3 
kilos,  of  sulphide  of  sodium  (Xa^Sj),  and  1-5  Idlos.  of 
thioftul{>hate  of  »ndinm  (N;ijS,^0.„  AH^O).  In  another  trial, 
with  fl  ■!  kilofl.of  antimony  Miiphide  and  7 '2  kilos,  of  ftodium 
sulphide,  the  loHs  was  a  grama  on  24  kilos,  of  antimony  ; 
the  mother  liquor  in  this  coso  contained  I  -3  kilo,  of  «ul> 
phydrata,  1*2  kiln,  of  sulphide,  and  1-6  kiln,  of  thioaulphate 
of  sodium.  The  reactions  uccucring  respectively  ul  tho 
anode  and  at  the  cathode  are  indicated  by  the  following 

ecjuationa  :  — 

ONuHS  +  30  =  3H,0  +  SNa^S, 
and  Sh^+  SNa^-t-  6H  =  Slj,  +  6NaHS. 

The  Impending  CnMe  CompromlB*,— The  FimtHfi/il 
AVw.i  siiiysi -. — '■  Thi' polilii' liavfi  l(t?<:nuu>  «o  fniiiliar  with  a 
fltate  of  war  among  the  cable  comiunies  that  it  seems  to  be 
diflicult  for  them  to  realise  the  jKisnibility  of  its  coming  to 
an  end.  But,  as  we  6X]>lained  on  Saturday,  it  has  for 
several  mentha  \»en  evident  to  the  initiated  than  an  early 
compromisu  was  inevitable.  The  fnfornuition  ue  have  pub- 
lished fixjm  New  York  fiime  ions  from  a  very  reliable  source, 
and  we  havenodoiibt  that  its  accuracy  will  be  demonstrated 
within  a  ver)'  short  time.  It  is  jirobahle,  indeed,  that 
the  chninnan  of  the  -Anglo-American  Telegraph  Com- 
{Kinv  may  have  aomecnmmunieatton  to  make  on  the  subject 
:il  the  approaching  half-yearly  meeting  of  almrcholdeni. 
Meiiiiwhilc,  we  are  assurrod  that  the  negotiations,  if  not 
actually  complcttti,  are  on  the  eve  of  completion.  Tho 
point  which  it  has  boon  foiuid  nicist  difiiailt  to  ti^ree  about 
is  the  new  rat^  certain  inemliers  of  the  pool  being  in  favour 
of  Is,  3d.  or  U.  8<1.  [Mir  word,  while  others  are  for  the  ])Uiii 
and  simple  shilling.  In  August  hut  a  correspondent  of  tho 
Slatut,  in  atlvocating  mulua!  concesaions  lietweon  the 
cable  conijmnies,  made  a  very  Htriking  exhibit  of  the  good 
offect*  which  even  a  modei-ate  advance  of  larilT  would 
]»roduce.  He  showed  that  a  Is.  3d.  rate  would  pay  i  per 
cent,  on  Oitliiiar)',  fi  |K:r  cent,  on  i'rcfcrence,  and  2  per 
cent,  on  Deferred,  while  n.  l-*-  8d.  rate  would  yield  6  per 
cent,  all  rotuid.  The  following  wore  his  lalculaliont : — 
IW  lu.'l  HalJ-yearly  Itfport. 

Gros8  receipt*  of  Ud.  [»cr  woi-d £9ifiOO 

General  working  expenses    39,000 

SuniUw  M.OOO 

If  rate  Is.  8»l.  is  proposed,  result  would 

Iw  gixMs    .£1 3,000 

Ded  Met  for  leas  wires  consequent  on  higher 

i-ate*,  say  2i5  per  cent 78,960 

'  SM.TfiO., 

Working  expCHsea S9,000'l 

195.750 
llalf-ycar's  interest  on  reserve  X1,000,000 17,000 

213,250 
Dividend  at    6   iier  cent,   for    six    mouths   on 
£7,000,000    210,000 

If  rata  la.  3d.  per  word,  roniH,«y.... 235.000 

Deduct  for  less  wires  consequent  on  higher 

rate,  say  20  iier  cent ■47,000 

'  188.000 

Inloi-eston  rwerve 17,500 


Working  expenses  .... 


ft0S,t 
39,000 


166.500 
Dividend  at  4  [«!■  cent  on  Ordinary,  6  per  cent, 
on  Preference,  and  2  per  cent,  on  l>efcrt«iHc« 
haU-j-ear t\^Q5**3 
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CONSTANT  PRESSURE  IN  ELECTRIC  TOWN  MAINS. 


The  first  condition  tn  any  system  of  public  sui)|ilv*  uf 
eleclririty  \*  th.it  ihc  lH.ni|»i;  or  iiiotui-H  iiuiallLvi  tshould  he 
perfectly  independent  of  each  other.  The  htmseholder 
iiiiUiiully  cicmandfi  that  he  should  Vie  uhh  tu  switch  uii  oiio 
or  mora  Inm^w  iit  any  Imur  of  the  day  or  iiiglit,  stud  that 
whfitevcr  may  bo  the  iiiimlHir  of  lAm[»  in  use  in  his  own  or 
uthor  hotisoB  €ach  iiidiviiliuit  lump  should  lUwiivs  ^ivo  the 
aitiDv  amoiuit  of  liglit.  I^tfi  HiRiplewt  plxn  to  m:ik«  the 
lamp  iRde{>cii<I<!iit  of  eiicli  oth«r  i«  to  jnit  thum  in  |>anillot 
ciivuil,;  l)ut  then  tbu  ilifiiciilty  ari^oa  thjit  tht>»e  li(iii[)it 
wliich  arc  faithcsl  fmni  thn  cciilre  of  supply  must  at. 
ihiiae  times  when  a  Iiir^i;  itnutiint  of  riiriiJiit  is  cuiisnme'L 
give  a  Hi»iiewhat  less  trrilliitnt  li^ilit  thiui  i^  the  nine 
when  only  little  «iiri-cnt  is  rt)n«iuiic<i  ihrr^iyliout 
till)  <listritTl.  Til  uliUiin  alwnllil*  (■(nixUiricy  of  \v^ht  in  :i 
physiial  iniiM«sil.ilitj-,  iov  tiii*  woujcl  i-diniro  maiiin  of  rro 
rcsi*tiiiir«;  Init  wc  citii,  with  a  jmlii'ioiiK  nn-un^cmuiit 
of  i-undiiL'torft,  ro<lncc  iho  vim^itimiK  uf  prej^iiro  with- 
in aiich  limits  th&t  the  light  of  oacli  Umjr  iiuiv 
Iw  vomndci-ed  as  Hufliociitly  L-omitahL  for  nil  prnctiail 
pin-[]OH08.  Thai  n  certain  «iriiilimi  of  pr(>»iiro  U  iiiinVLiul- 
;ibk«,  him  liceii  rt'CdgniBiMl  even  in  the  early  daya  of  elettiic 
lighting  when  .HjHXiiIiitorB  Jind  comiiany  inniigers  pretendvd 
to  lie  ill  a  jMsition  to  fiitircly  supplant  gai*  hv  wine  utiociiLl 
System  o£  olwrlric  lij^liting.  lind  ;i  rertain  linii't  of  vanation 
in  the  prossare  hu  Mon  fixed  by  tJio  fioaixl  of  Tnute  rulfis. 
Tlie  limits  it  is  ncedleM  to  say,  whs  not  fixed  mbitrarily, 
but  on  the  reoommendution  of  Bcientific  w-itncseea  called 
before  a  Purliamenury  Coraiuittec,  and  in  this  aa  iti  many 
other  tilings  the  witiiewws  wore  wrong.  To  allow,  lis  tbu 
Boon]  of  Tnwltj  nJes  did,  the  preRsui-e  to  rise  5  [wr  cent, 
»bove  and  to  fall  »  iwr  cent,  below  the  atamljini  would  Iw 
■baolntely  fatal  to  the  electric  liyht,  for  tio  hou»iihoUIer 
would  suliRiit  to  tho  corri^jMiiiding  v-arintioii  iti  this  amount 
of  light  suppliwi.  It  must  bo  remoinbercd  that  tho  light 
intensity  of  a  glow  lamp  doc«  not  vary  ilirertlj'  as  the  |Mjt«ti- 
tial  diJToreiico  wt  tho  tennfniilH,  but  in  a  niuoh  gnuitt^ir  nitio. 
If  tho  roeiRtJiriL-o  of  tim  curlwn  Klam«nl  wore  iiidcpciideMb 
of  the  ciin'fiiit  tho  energy  consumed  in  tho  lamp  would  vary 
as  the  (Miunre  of  the  |*rcs*ure  aud  tie  light  niniUod  would 
vary  ill  a>;lighlly  hif-her  nilio.  But  I  ho  rwislam-e  of  the 
tilamcnt  is  not  a  constant.  It  l>ei.'oni(M  lower  iis  the  ciirront 
iiici-t'aEt^,  and,  tht-rcfiirc,  the  viiriiitiuiiof  light  is  ronxiduralilv 
greater  than  the  i-atin  i.f  tho  *in:u-o  of  th.i  minimum  anil 
ninxinium  j.r<iitMirc.  Tho  exact  rolatimi  bflwofii  ]iroHHiirc  and 
li^lit  isa  vorv  tomplicatod  oiio,  and  ij«  dilfurt-iit  Mitb  ilitriM-otiL 
liini)w,  but  Cor  M>ni|iiinitively  nari-ow  limit.*  on  t-itlior  sifto 
of  llnj  Btanibirrl  pretwrn-i}  we  inay  iwhon  that  tho  li;;lil 
varieti  jiK  the  prcMmiie  Ui  the!  puwer  '2-\  Thus  if  100  volts 
be  the  sUnihinl  pressure  and  30.'^  the  tnaximiuD.urcoi'dini; 
to  the  otiginnl  Hoaii!  of  Tiinle  nilc,  tho  liyht  wonhi 
incTwiM  by  *bout  13  per  cent.,  whilst  -.,.  drop  in  prcfwiire  of 
J)  volti  would  dimiiiisli  the  light  by  alioiit  HA  pw  cent. 
Well-  KUL'h  a  va|-i:itiuii  of  pru-iMuro  allowed  a  Iti-^andlc 
]am|)  would  otiiisimially  give  .4  lijiht  of  l»-|  can«n«s,  and  at 
other  tiiiioft  of  only  i:)"  canclirj,  a  v:iri;ition  i|Uttfl  iiiiui- 
niissible,  to  say  nothing  of  the  further  dniwlwick  of  varia- 
tions in  lliu  eolour  of  the  lighu  This  would  Ijc  either 
bi'illiaiit  white  or  rorhlit«h  yellow  arcoiTlint'ty  ;iii  the  pros- 
sure  h  a  i»a.icimiun  or  u  minimum.  'Vhi  liinit  of  ft  volt* 
out  of  100  lilt  and  down  is,  therefore,  by  far  too  wide,  and  to 
ottaili  II  really  sorvicoalde  supply  wc  would  fuuc  Ui  armiige 
our  mainn  so  that  the  preiMiiru  could  nover  oxcued,  say,  li 
voltA  above,  or  fall  more  than  U  volti  *hoii  of  the  100  voU 
Btawiard.  L'nder  these  circuinstaticea  the  light  of  a  16- 
coiidlc  lamp  would  vaiy  between  ItiJe  ami  I.j-JG  candles, 
a  variation  probably  «mailer  thuii  that  eontijiunlly  taking 
place  in  our  ga^light^  whore  a  very  soiisitive  io;<idator  is 
not  employed  to  kec{i  thegiw  pie*tui-e  con.'^Unt. 

Having  thus  fixed  thfl  limits  within  which  the  potential 
difference  may  rise  nnd  fidl,  ns  the  domjiid  for  viurent 
varies  in  different  points  of  tho  distinct  and  ut  dillerent 
times,  the  question  arimi  ns  to  the  bcut  way  of  laving  dovn 
the  uuJiissothat  these  limitii  should  not  !«  cxccodenl,  There 
i»,  however,  alsoanotlicrconsidorAtion.  which  mii«t influence 
Uie  culcnlation  for  the  sire  of  iiiaias.  viz.,  that  of  ci-oiiomy. 


Kvery  conductor  from  the  single  Uunp  wire  to  tho  hMviwt 
undi'rp'ouiid  cable  nuiat  wa«to  u  ceiluin  amount  of  energy 
bv  the  rcsistaiice  it  op{>osBs  to  the  |iassage  of  tho  current. 
This  enargj'  miiat  be  supplied  by  the  dvnamoa  at  the  central 
)tta.tion  in  addition  to  tbiii  consumed  by  the  Lunjis,  Uld 
has  ultim^luly  to  be  ]Kiid  for  in  the  shaj>c  of  an  iiKreued 
coal  bill.  Now  to  keep  down  tho  energ^i'  thue  wasted  and 
tlie  cotTeMiwndiiig  coat  of  fuel,  water,  oil,  Ac,  we  should 
uimtloy  comluctont  of  very  low  rc^iHtiwice — that  is  to  Bay, 
of  liirge  ci-oaii  section,  but  in  doing  so  we  inci-eue  tho  auitunl 
churgt!9  on  the  system  in  nuotber  way.  To  draw  up  u 
proper  hulHuco-sKcet  of  ihu  cost  of  tiupplying  electricity 
from  a  cetitpaJ  stjitifni  wo  nuwt  obviously  include  the  it«iu 
of  iiilerext  on  tho  capital  outlay  and  the  depreciation  of 
I'liiiit,  The  revenue  derived  fmni  the  siileof  current  lo  the 
KiiIiscrilM!rK  muKt  cover  those  items,  the  working  ex|»e»8e«, 
and  should  leiivc  a  talntice  by  way  of  nroKt  on  Iho  under- 
tiikin^',  mill  in  itomc  cast»  a\»J  provide  for  u  sinking  fund. 
Dy  ctnployinu  lighter  niiiiiis  we  diminish  the  items  of 
iiiK>rest,  ^'inking  fund,  and  depreciation,  but  we  increnm 
thiit  of  working  u^pcn^u.",  nml  lo  ii  rerUiin  extent  alM>  that 
iif  capital  outlay  on  the  geiici-ating  jilaiit  at  the  rciitml 
station,  since  owing  to  the  greulei-  wa&te  of  enorgj-  in  the 
tiiuiiiit,  more  usteuiii  and  dyimiiio  power  i»  ro<)uiriMl.  On  the 
other  hand,  if  uewiuli  to  econouiiso  )x>wer.  both  in  the  fintt 
oiitkv  fur  boilers,  erigiiieH,  and  dynamos,  and  in  the  annual 
workuig  ex]K!nHet!,  we  niiutt  take  mre  to  wavte  as  littJe  w 
[wmible  in  the  luaiiis — that  is  to  nuy,  wh  mu»l  aiake  Uieiii 
very  hiKivy.  But  in  tokitig  this  cmu'se  we  burden  the 
installiition  with  a  heavy  chai-ge  for  iutei-est  on  the  value 
of  copper  put  into  the  ground.  By  going  to  extrcnien  lit 
this  direction,  it  is  tjuite  possible  that,  after  [laying  olT 
interert,  no  profit  is  left;  whilst  if  we  go  to  oxtroraos  in  the 
other  direclion  by  stinting  thu  mains,  it  luy  Itapjicii  that 
the  working  uxi^ensesand  int«l'Cetoii  the  plant  ut  thest^tiofi 
will  absorb  all  the  revenue,  and  again  no  profit  will  bo  left. 
It  is  evident  that  Ijetwcen  these  two  extremes  there  must  be 
one  [jurticular  size  for  each  ma.in,  which,  tiklcini^  nil  thiiw« 
into  considcmtion,  is  most  economical^  that  is  to  say,  will 
leave  the  largest  nuirgin  of  |>i'ntit  out  of  a  given  revenue, 
Sir-  Willinm  Thomson  has  jiiYivetl  thiU  for  a  single  |iair  of 
mains,  having  to  carry  a  constant  current,  the  most  M-ono- 
uiica]  section  is  that  fi>r  which  the  intei-eat  and  doprociation 
ei|ii»li«  the  aiimud  ciM  of  the  ix>wer  wa;>U.tl  :  but  when  wc 
have  to  dcul  with  a  coniplicfltal  not  work  of  m:i  ins,  whore  the 
current  i-t  by  no  mcaiii*  constant,  and  where  the  maximum 
riirrent  only  tlow.i  for  n  few  lioura  |ier  day,  as  must  iwcea- 
eai  ily  be  the  r-tsc  in  a  Kj-stem  of  geneiiil  supply,  tho  ealcii- 
ktioii  of  the  moftt  ccouomieal  section  of  conductor  becomes 
cxtivnioly  compliciited.  If  it  were  only  a  iptostion  of  cnr- 
toiit  variiitJon  in  u  Mingle  [air  of  conduclmit  we  could  deal 
with  it  in  a  fairly  ^itiflf«ctory  mnmier  ns  ha«  liwn  shown 
by  I'rof.  Korlins  in  his  cantf»r  lectuiw  buforc  the  Society 
of  AtlJ4,  For  inmlauco,  if  the  full  ciimjnt  only  flows 
for  four  ltour»  per  diiy,  and  if  iliiriitg  the  re«t  of  the 
time  tho  demand  varicJi  to  3.  ^i  i  cuiTcnt,  and  no  ctui'ent 
at  all,  the  nioxt  economical  section  of  condiu'tor  will  lit> 
about  one-biiU  llint  whlih  tvoiiltl  be  rmpiii'ed  wrix)  the  full 
ciuTont  always  Howing.  the  exact  ratio  l»cing  dctcrmittnl  by 
the  propoi-tion  twtwccn  the  different  cuncnta  flowing  nt 
every  hour  of  the  day.  Hut  in  practice  we  are  seldom  in  n 
]>ontion  to  proxiotermine  with  anything  like  accuracy  tho 
shifting  and  changing  of  the  dciuttiid  for  cun-ent throughout 
a<tistrict,  and  therefore  only  an  apprtrximutc  sobitioii  of 
the  ]»roblcni  is  (lossiblc.  Kci1noe<l  lo  its  siniplmt  form,  the 
pmbleiii  is  tn  determine  what  pixwsiire  sh'iidd  Iw  ln«t  in 
the  mains  when  the  full  supply  is  on,  to  insure,  all  things 
eniisidere^l,  a  maximum  of  profit  on  tho  inv&'iteil  capital. 
Wc  do  liut  pn>|Kvtc  to  further  discuss  thia  ijne^tiun  at  the 
present  time,  but  miiy  mention  thiit  in  a  number  of  central 
stations,  with  which  we  are-  Hctpiaintwl,  the  loss  on  a  100 
or  110  volt  i^ervice  varies  at  full  snpitly  Ijetween  10  and 
about  25  volta,  mid  as  these  stution*  are  paying  toiicenis, 
wc  may  take  it  that  a  loss  o(  ab«iut  20  volts  on  a  100  vott 
distrilfiitioii  will,  iindor  oi'diuarj'  circumstancee,  be  the  most 
economical. 

In  the  l>oginning  of  this  article  ve  have  said  Ibatsub 
scribcrs  woulfl  i!i)t  tolomlc  »  hirgcr  variation  than  abotit  II 
volts  up  and  down  from  the  lOQ.rolt  Ktandard,  and  our 
readers  will  probnbly  nsk  how  wo  can  reconcile  with  tbla 
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Oitiaeot  Uhi  result  now  arrivMl  »t,  liCL-onlinj'  tn  which  Ihc 

Liu  nf  jireMure  Rhoiild  he  ui  niiKli  m  20  %-olts.     The  con- 

■  •A»\  U,  bnwovftr,  only  a^tiKimiit  aitd  not  real  *,  for  thv 

'.»*ii  1»M  refers  to  thi)sc  inainR  only  to  which  thu  ho»s« 

■«r*tcps  an  dirwtly  cfHiiiectwl,  whilsl  tlic  large  Iom  refoi-s 

nuiiifi  vhich  arc  not  tJip|MK)  by  houfio  winvi  nt  all,  uiid 

ly  MTV*   U>  food  tbtJ  cJistrikiUinK  nctn-urk  u(  luuins  aI 

RTUUD  points.     Ib   Uving  down  those  fcoilora  wo  urn  uii- 

TmfBm^H'Hl  l<y  the  coiulilion  of  cDiistaiuy  nf  prwisnre  u\on^ 

;i  lt:n>:th,  and  nin  thm-foix:  dctcnnitio  ihc  size 

I    I  iinTifn  with  oxinomic  |)riiii:i|»lL'»;  M-hiriBiis  in 

i:  !ho<jiips[ioiiof  themotU  ecoiiomienl  sooiifui  iiiust 

11'  for  th»t  of  constancy  of  pri:sgui'e,\^'ithoui  which 

liimMphoklt*r«  wmilJ  rBfiisc  to  have  the  electric  ii;;ht  ut  miy 

[irii-4<.     Thus,  we  me  that  tJie  liistrihiitiii;;  [ihiiit  in  natiii'ally 

ilivi(l(>d  into  two  portion^ — oiie  in  which  ooiwtaiicy  of  ptxw- 

sure  vf  the  6ntl  and  abeolulcly  ossonttal  CDiiiltliun,  iiml  the 

trthcr  in  which  a  lirge  variation  nf  jiressure  nay  takf  [jlace. 

vidod  economy  in  workinp;  is  awtirod.    The  foniior  wu 

the  network  aod  tho  hitter  the  feeders.    To  mnki;  the 

ilutinctioD  between  thi;  two  clear,  we  shall  asaiinie,  hy  way 

of  ill  (lilt  ration,  lh:U-  wu  lutvc  to  li^ht  a  iitRii;;hL  ittTcet  100 

nnU  lon«,  the  wjitral  station  Iwiiig  ut  one  cml.     I<ct  th«rc 

<Hi  ihrrc  lights  jwr  v'anl  of  frontaj;*^  on  (Mth  sirlc  of  the 

■tntc,  or  2,4(X'lightj<  fixivl.     Of  thiti  iinmlwr  [iniMily  only 

uDtt-IuIf  will  Ih}  titaulLaiicously  alight,  &o  thut  tho  station 

eveu  ia  the  Ijuiduct  hours  of  the  evening  will  h.ire  to  soticl 

out  current  for  the  mpnly  of  only   1,200  lamyw.     At  fiO 

watt^    per    lamp    and    lOO  volte  pressure  u  cunx;nt  of 

7iO  Amperes  would  therefore  ho  rotpiircd.     If  tho  ntation 

be  oontHH'tod  directly  with   the  main — ^that  in,  withnttt  the 

ini«rr«utJoii    oi   feeders    tapping    the    nuiii  ai  diflcrciit 

[uints,  the  wholt;  current  (tntera  at  the  sbition  end,  Uit  &;■ 

t^urreiit  in  taken  off  at  ever^'  house  the  nirrent  (lowing  in 

the  Btain  will  gmdiully  diminish  towards  tho  far  end.     H 

tko  ctuTent  taken  off  per  yard  run  in  constant  throughout 

llm  l«igth  of  the  Btrcet,  ihp  difTflrence  of  prew«r«  between 

tho  «iia«i  is  aocordin^  lo  a  woll-lcnown  litw,  np|>roximiit«ly 

!i.ilf  ih«t  which   would  nl)taJn   if  tho  whole  cuiTcHt  were 

•■IT  at  the  far  end.     Now,  »t  the  full  supply,  the 

...;;.  .^iice  of  ]in!*sure  will   boa  miLximuni.  and  in  the  duv- 

titne,  when  ^'oty  few  latnp6  are  alight,  it  will   lie  ounrly 

tem.     If  the  tam()«  were  all  «tan<Jar»li«ed  to  exactly  100 

voltA.  then  101*^  »nd  98*.'^  voIt«  would  Ix!  the  hi>;hnat  and 

-   limits  of  pruasuru  on  any  point  of  (he  uuitti.     In 

'-.onis,  the  IoImI  loRM  (if  jirenure  at  fuH  snjiply  nmst 

exceed  .■*  voltj*.     In  Ihis  «*«•  the  preMimfi  :ii  tJio  atjitioii 

loM  have  to  Iw  101 '/r  volts  for  full  su|>|ily,  and  Lin^'thin^ 

I«>twe4>n   100   and   t*S5  volta  M.   niiniTnum   supply.     This 

iriiir'.'iii  ni  3  rolu  ix  very  Hiniill,  and  wotild  n^iniraiiii  almost 

'-'\i\ii  amount  of  cop|>or  in  the  mAin,     Let  un,  then, 

_     i;  iw  wc  can  inrreaae  ihc  mai^itn  and  rodum  tho  weight 

of  DO)>)icr.     One  method  whieh  itnniodiatoly  sug^eiu  itself 

»  to  ciaploy  lamiw  of  slijthtty  ilifTercitt  volugo.     S«y  wo 

iJcc  lump  gradod  into  half  volts  from  IOr<*>  down  to  98''> 

*nii  fix  them  according  to  iheir  voll.i^e,  those  of  lO]'."!  volts 

nisire^t  thb  Hiition,  thoee  of  101  vr>tl«  a  little  further  on, 

I    n(   100-5  volts  still  further,  and  so  on,  lill  wc  come  to 

.■.*C!it    volt  lam|H,  which  would  Iw  fixed  at  the  end  of 

;in.      Wn  can  ni.w  U<:v\i  thf  prf-feiuixi  at  the  station  at 

■!«  for  the  fiiil  supjily,  and  allow  ii  !«««  of  6  volts  in 

nil,     TTiR  neartMl  lam|it«  would  he  ovonitrainc*!  hy  I J 

nml  ilii^  farthest.  lamps  would  get  11  volts  too  little 

<r<<  when  the  full  supply  >»  on;  whilst  when   ruiiniii^ 

li^l.:   wo  would  keep  100  volts  at  tho  station  ntid  ovci-stniiii 

Earrheft  lamjMi   by   nearly  \i  volt>t,  the  niarnst  lamgis 

r^MTc,-  1^  volt*  too  little  proesurc.     'ITiis.  then,  i"*  the  beat 

I  :i  do  under  tho  given  condition.    The  rusiiftunce  o[  the 

][i  must  he   iiich   that  when  the  wholi-  current  ls  E»nt 

ml  it,  thai  U  100  yudt  out  iiikl  100  \-arcls  home  u-ithout 

''    -  <  Tiiipct)otu«,  u  pT(vtt>ur(.'  eijtinl  to  twira  the 

I  y  12  viJta)  is  ret^uti-wl.  The  resistance 

1  y^nU  ot  nin^Ie  main  miisx.  theretnre  l>c 

i^  -0167. 
720 

■<Xi208  oliHiB  per  100  rardiL  With  eoji|>er  of  Of*  |)er  cent, 

luctivity  a  nectionid  ar■^A  of  l*iy  »*(u«re  inch  wouhl  Ite 

'     n'l  the  weight   nf  copjicr  tn   thu  mitin  would  he 

firtiR,  ficing  nt  the  rate  of  lilli.  per  l.ini]»  fixdl. 

2io*;  U  it  luul  hoen  pomitile  to  |>titeo  the  statinn  into  the 


centre  of  tho  strwtf  the  dist4Liice  of  the  farthest  lamp  woiild 
be  half  that  of  the  previous  case,  and  only  half  tho  current 
would  he  Rent  into  <%ieh  nf  t.he  mains  on  either  side  of  the 
fttution.  ThiJi  would  al  nncc  enablo  ua  to  rodiico  the  cross 
section  of  the  condtictor  to  onc-<iiiarter  of  it«  previous 
dimension,  and  tho  weight  of  copper  in  tho  mains  would 
come  out  at  only  a  liltio  over  llh.  pur  lamp  ti-xi-d.  But 
since  we  cannot  sliift  the  stactcin  from  tho  end  of  tho  Mroot 
Ut  the  inidillo  we  muet  do  the  next  best  thing,  vix., 
lay  11  sc^iaratc  feeder  from  thu  etatiou  to  the  eontro 
of  the  street,  and  ilisconnect  tho  main  from  tho 
dynamo  at  the  slittion.  Foe  the  300  yardfi  of  main  which 
li'o  Iwtwceii  the  Btatioii  and  tho  feeding  centre,  tho  ciin-ont 
will  then  have  to  tnivorso a graitiT  length  of  coiiduetorH  thaji 
before  (running  out  on  the  feeder  and  hack  on  the  main), 
and  it  might  upj>ear  as  it  on  thin  account  the  amuigomout 
must  lie  luul.  nut  in  wiility  thift  is  luit  bo,  for  the  lo«»  of 
jiretuure  on  the  feeder  may  lie  ai)ytliii>g  we  chaose  to  niuke 
it  inthiiul  in  th"  itlif(htLMt  dogr>.*o  interfering  with  the  con- 
stancy of  pivsfiiiru  on  thu  muiti.  'Diuh,  if  wo  uaauuie  tlut 
with  fnll  work  the  feeder  may  lose  20  volts,  its  rcsistoticu 
in  the  200  yani*  out  and  200  yards  homo  would  have  to  be 

^^  =  -02775.  or  -00R93  ohms  per  100  yardiu     Ha  area 

would  In;  SG  Miuare  inch,  and  tho  lutnl  weight  of  copiwr  in 
the  feeiler  would  Ik!  alMiiit  Hjjcwt.,  or  at  the  rate  of  -(iSlI). 
nf  copper  per  lajnp  fix«l,  which  :i^lded  to  the  weight  o£ 
cop|)er  in  the  uiiiin,  brinipt  the  total  up  to  l'821l>.  {>er 
lamp  fixed.  Thus  we  sec  that,  whereas  ijllx  of 
copi»r  were  rc<|uir(>il  per  lamp  when  the  end  of  the 
mjiiii  was  directly  connectt.-'l  to  the  station,  only 
a  little  over  Hlh.  i*  avpiircd  whore  the  conueetion  is  hy 
mcuns  of  a  feeder  to  the  centre  of  the  main.  Now,  if  one 
feeder  projuctis  such  a  wiving  it  ia  reaaonable  to  suppose 
two  feeders  will  still  fiuihor  economise  cflpper.  Let  ub  see. 
Stippoae  we  lay  one  feeder  ton  point  on  thu  main  100  yardo 
from  the  station  and  tho  other  to  a  point  300  yards' from 
the  station,  and  eoiiM>i|uently  lOOyanlsfmrn  the  far  end. 
1-^ich  feeder  will  now  aujiply  200  yard«  of  main,  and  carry 
a  current  of  360  amperes  when  tfie  full  supply  in  on.  W  « 
have  now  again  halviii  tho  current  in  the  main  and  halved 
the  diiitnnce  of  tho  farthest  lamp;  comteipteiuly,  with  tho 
given  losjt  of  6  voltn,  wc  can  eniiilov  a  main  of  only  ona 
quarter  the  cTOis^ection.  The  woiglit  id  iwpiwr  in  tho 
main  will  therefore  novr  only  lie  ■2S.*i1Ijl  per  lamp  tisod  If 
:t  prciwiire  of  20  %*olt«  is  to  !«  Wt  in  the  fe«der>i,  we  find 
that  the  longer  of  the  two  nui-tt  ronlaiu  l.fWOlb.  of  copiMjr 
an*)  the  shorter  2I0II)..  niiLkiiig  in  all  f<ir  the  fooilers 
20r0lb,.  or  ■SS.'ilb.  of  cop[jor  per  l:mip  fixed.  The  total 
weight  of  cwpijci-  in  the  distributing  plajit  come*  therefore 
Ui  1-lSlb.  per  lamp  fixcil.  Taking  as  our  stiutdiinl  of  com- 
pariflon  the  weight  of  yo]HWi'  roiininHl  in  the  case  where  tho 
main  is  tlircdiy  comieclecl  to  the  stulion,  we  thus  find  that 
we  ret^nire  ' 

With  one  feeder  ...  -10  5pcrcont.of  tlii&qnanlity  of  cojjper. 
With  two  feeders...   SS-fi  „  „  ., 

Thu  advantage  of  the  feeder  system  i»  thus  made  apparent 
ut  a  glance,  but  in  order  that  the  distribution  may  he 
eipially  [icrfeet  in  the  aiso  whore  we  supply  not  Mily  a 
single  nuuri,  but  a  complicAtcd  network  of  miiins  by  moans 
of  {eetiorn,  it  ii*  iic<'Oa.*iry  that  the  proswirc  at  tho  feeding 
centres  should  be  |ierfoctIy  under  the  control  of  the  engi- 
neer !il  the  Matinn,  and  wc  shall  dwil  wnth  thia  jmrt  of  tne 
subject  lu  our  next  itwne. 


ELEMENTARY  TESTING  SUITABLE  FOR  ELECTRIC 
LIGHTING  SYSTEMS. 

RY  THOMAS  (IH.IV   ILSi;.,  F.R.S.E. 
[.-IH  fights  rfitrrfd.^ 

Tlie  object  of  this  aeries  of  article*  on  "elementai-y 
testing"  is  to  describe  in  »8  simple  a  mamier»8  po-^siblo 
the  wethwls  of  making,  and  the  inatrument*  tiwd  for,  the 
tests  which  are  usmilly  rwpiired  hy  those  engaged  in 
making  itistullalioii.^  of  'clectrie  light  nr  of  electric  power. 
Klecl  rir.ll  testing,  as  tho  making  of  a  certain  olasa  ot  els<it.twa.V 
mcasufoments  ib  oHen  cofteA,  Viaa  ^WOTtStTj  Vwsa  \x«»k\«j\ 


104 


THE  ELECTRICAL  ENGINEER,  FEB.  3.  1888. 


with  a  view  to  iu  applications  in  telegntpliy,  and,  indeed, 
th«  whulc  sobject  ha*  l>c«ii  developed  hocaiwo  ay«totnatic 
touting  is  iMficiitial  to  the  tolu|^.i|>li  engineer.  Since  the 
application  ot  eleutricity  to  ihu  jn-oilucliofi  of  light 
MM  ot  pow«r,  has  become  an  imiwirtant  liraiu-h  of  in- 
diLBtT]>',  many  rowsmomciitjt  which  wwi-e  luit  roiuircd 
in  the  t«l«!gniphic  itpplicalioti  hd^vc  Imcuihu  c-Hsentijil. 
There  are,  of  coureo,  a  fp-iw.t  nmny  oi  the 
measurements  in  oonimun  uho  by  the  telc^mph  engineer 
which  ujt)  necessary  for  safu  and  sticcutH^ftil  pnutice  in  eloc- 
trie  lighting,  and  tfiiiB  to  a  targe  extont  t)i(?  tests  j^lveii  in 
IbeM  urtictts  will  be  the  moie  as  those  eiven  tii  standard 
works  nil  "  telegmpli  testing. "  This  ii[t)iTie»  luirticiikrly  to 
the  part  tit  om-  subject  whii-h  is  to  come  tli-«t— nitmnly.  the 
tatlA  rettuired  during  the  vriiing  of  an  in&talitttioa ;  the 
tests  for  the  iiuality  o[  uHMlucluni  mid  iiutnlators ;  tlic 
measurement  of  the  resistances  of  the  coib  of  dilfarvitt  inrts 
o£  dynumoi),  motors,  tnuitforaera,  Sec. ;  the  tescs  for  the 
degree  of  purfciaion  of  the  insulatiuti  of  tho  different  tnrns 
of  the  enils  from  eavh  uibur,  and  of  l\\e  whole  from  the 
bobbin  ill  which  it  \n  wound,  and  eo  on. 

The  Riethoils  of  nuking  the  different  te»tii  will  bo  de- 
scribed and  iilu5trat«d,  whcru  nccL'ssiiry,  by  simple  diagnims, 
any  pe<?uliurity  in  the  ap{>arattia  reqiiirwl  )>c>ing,  if  n«eea- 
aar}',  refcrrod  to  at  the  siuno  lime.  The  detjiilcil  dcscn|>- 
tioDS  of  the  vurions  fomu  of  inslrtiuentft  thai  seem  most 
suitable  for  the  purpoee  will,  however,  be  given  in  a  col- 
l«ot«d  form  after  the  more  elementAr^-  paut  of  the  subject 
has  bean  treated.  The  te»ts  given  in  the  present  article 
are  for  the  most  part  of  a  purely  ([iialiuitive  chanifier.  Thev 
are  convenient  sometimes,  as  they  show  whether  ihorc  is 
any  bad  fault,  but  it  must  bu  clearly  undemlood  that  they 
should  only  be  use<l  dttriiu}  uonstnu'tioti  or  prelimiitary  to 
a  more  nyelematic  series  of  meftsurements. 


^l'^-<l>- 


Fta.  I. 

Consider  first  an  instaUatioii  wired,  let  iissuppose,  for  in- 
candesecnt  lighting  on  the  jianillel  or  multiple  arc  sj'stem. 
Such  a  system  conmts  eaoentially  of  two  leads  run  parallel 
to  each  other  throughout  the  whole  iiiftullatioi i.  In  uduul 
practice  it  consists  of  one  oi-  inortf  jmins  of  main  lipids,  from 
which  piiirs  of  branch  loads  an  run  to  the  ditfei-ent 
part«  of  the  system.  These  bi-niiuh  leudd,  or  tystems  uf 
leads,  are  usually  comiected  to  the  muinn  through  switches 
and  fuses,  and  so  also  in  some  ciuieH  are  the  sub-braiiuhoii 
connected  to  them.  This  gives  rise  to  a  more  or  loas 
complex  system  of  oonnoction,  and  hence  to  uonsidurable 
chances  of  accidental  breulu  und  other  faului  in  the  circuit. 
Thut  all  the  connections hfive  been  made  up  to  aiiv  ]>oint  in 
the  syitoin  may  be  quickly  tested  a»  follow.s ;  Vii-jil.  lest 
whether  the  two  main  l«tds,  euch  with  it«  xyitleia  of  bntnches, 
is  insuUted  from  eiirth.  .Second,  t*Mt  whether  the  two 
maitis  and  their  bi-analies  are  insulated  fr^tni  mch  nthur. 
ThinI,  tent,  by  putting  »  bridge  across  the  niHinx  or  pair  nf 
branch  mains,  whethur  thure  ts  a  ritx:iiit.  Thuse  ihrou  t^sts;, 
the  tbii\l  being  applimi  t*»  all  the  ayHtems  of  bnux  hen,  iire 
EuDicient  to  show  whether  the  connw^tions  are  complete  all 
through  the  msULllatioti  up  to  any  jwint  in  it«  progress. 
Thoy  may  be  maile  in  the  following  manner : — 

1.  Invitation  of  vvttH  /f'n/j(.~-Cotinect,  as  shown  in 
the  diagram,  lig.  1,  one  polo  of  any  convenient 
^ttery,  B,  of  one  or  more  cells  to  one  of  the  u-rminals 
of  a  gnlvanometar  or  "detector,"  O,  and  the  oiher  rwle 
to  earth,  say  through  a  water  pipe  or  a  metal  plate, 
E,  in  oontnct  with  danai  earth.  Obeerve  whether  any 
defloetinn  is  produced  on  tne galvanometer,  (r,  when  it  is  put 
in  contact  with  the  mains  M  or  M^.  If  the  work  has  been 
aystdmatiailty  cairied  thmush,  tlus  test  will  itlniost  to  a 
eertaintv  give  a  nwattvc  risiiut.  It  is  of  great  ini[)ortanco, 
ospeeially  in  lai'ge  msudhittunx  c^mtidninx  a  niultiplii-ily  of 
bmncliiH,  that  the  insubilion  of  tho  leads  fi-oni  c^rth  and 
from  each  othei-  xhoidd  lie  regularly  tested  as  the  work 
pngnaais,  because  a  breakdown  of  insulation  is  somewhftt 


tn)u1>In)nin«  to  localise.     Assuming  for  the  present  that  tlisJ 
inndutii^n  in  found  to  he  |ierfe«t,  we  come  to — 

2.  fiiimliituin  frnm  Imil  to  taul. — Keferring  to  Fig  1,  dis 
connect,  (lie  battery  from  uiith  and  connect  it  to  aiio  of  the ' 
mains  M  or  M,,  and  oWrve  whether  m  fleflertion  is  pnv 
duccti  when  the  free  elwrtitMle  of  the  g!d\-;inom«ntT  U  run- 
nected  to  the  other  main.  Having  madu  suru  liy  thin  test 
thai  the  whole  sytiteni  of  JoiidH  is,  »o  far  -.in  thi*  rouyh  test 
will  show,  |iro[H;rly  imtulutwl,  we  come  to  tost  3. 

3.  C&HtiiiMity.     Connect  in  succession  the  ends  of  tltsl 
bmnch  leads  and  oliscrre  whether  in  all  cases  a  lining  cm-] 
rent  flows  through  thi>  galvanomeltir     This  vompletas  the] 
thi-ee  tests.     In   the  event  of  n  <lefect  beiu;;  firtind  by  anv 
of  the    thiVL-  te»tA,  it.  will  generally   l>e  jKiKsiltlu  Ui  liiid  it 
by  simple  ins|H.>ctioii  without  having  reciiiirnr  to  electrical 
mcthuiU.     MbthofU  nf  loeuli>)ing   fuult«  will,   b«^wever, 
given  further  on  in  connection  with  qiuntitMive 
meiit. 

TIic  galvnnometcr  used  tn  these  teste  iicod  not  lie  nf  fine' 
construction,  )»it  it  is  cimvenient  to  have  it  roughly  grwln-j 
aterl  anil  itx  ixutictJime  known,  so  that  it«  iiidituttion*  give  aI 
rough  idea  of  the  rosistancc!  in  the  dn:iiit.     The  ivnistojictil 
of  the  guvaiiomol^r  should  l>e  moderately  high — aay,  1,000] 
ohms,  or  more — in  imler  that  it  will  give  u  seiiniUlH  deflec- 
tion, even  when   tho  insulation  is  coiisidcnible,  and  should 
be  provide<l  with  a  controlling  magnet  powerful  riiongh  tn 
bring  tho  deflection  within  the  range  of  tbeacnle  when  thi« 
battery  is  short-circuiteil  through  iL     It  is  of  great  iiui>i>n- 
ancc  tnat  l>oth  the  giitranometer  and  the  batten*  should  1« 
]K>rt«hle,  nnd  little  likely  to  get  out  of  order.     In  nnlej-  loj 

M 


M, 


m. 


Flo.  S. 

make  the  t«st  roughly  quantitative  tlie  deflection  {iruducod 
when  the  two  poles  of  the  battery  are  contiectfd  diivct.  tu 
the  terminals  of  the  ga]vitnomet«r  should  be  noted  at  tho 
beginning  of  the  test,  and  the  deflections,  if  any,  when  the 
iiiRiilation  teots  are  being  nuulo.  Su[>po««  the  current  (iro- 
duc«<i  by  tho  Ijttttery  joined  direct  to  tho  galviuioiuetor 
gives  a  deflection  ff,  and  the  lealcige  current  ihi-ough  the 
insulation  gives  ailellection  </,.  Then,  if  the  gi'sdmiiimi  i» 
such  tliat  the  deflections  are  approximately  pro|>onionul  to 
the  current,  and  the  rcsi.iliinoe  of  tho  inatnimcnb  wl 
bnttoty  together  (practically  that  of  the  inslniment  alone) 
be  called  K,  wo  got  for  the  insulation  I, 

I  c^  R*~  appniximately. 

When  an  instnimerit  having  a  resistance  as  high  its  is 
rocommendod  is  uswl  for  the  third,  or  continuity  teat,  tlie 
deflection  should  not  be  appreciably  diminished  by  tli» 
■ntrodnclion  of  the  resistanoe  of  the  leads,  as  they  woulil  in 
almost  any  elevtric  light  installation  have  a  resistancv 
only  oi|Ual  to  a  small  fraction  of  tho  re&iatance  of  the 
gidv-.inomet^r,  At  fit^  sight  it  woiihl  aiJtxnr  that  by  using 
n  low  re^iHtiiiice  galvanometer  and  Ixittcry.  the  method  jit*1 

f;iven  of  getting  nn  nppn»:imation  to  the  instdatjim  nf  the 
oiuls  woidd  also  servo  to  intlicatc  wht-thur  the  resintancv  of 
the  leadK  in  neiirly  right,  and  hence  would  serve  to  detect 
IkuI  eontiicts  due  U^  cjii«l<!.'»'  woikniiLiisbip,  bad  keys,  or  Isid 
fuaoe.  The  method  is  not  nearly  ik>  ftati»factory  when 
applieil  for  this  pur|mflc,  because  it  is  not  as  a  rule  coo- 
venicnt  to  koo|>  a  liatten,-  of  sufficiently  low  and  cunatant 
resistance  at  hand.  It  entails  beside*,  the  iiw  of  two  gal- 
vnnomcteni  or  of  one  with  l»oth  a  high  aitd  a  low  rosistunco 
coil.  The  following  uiuthoil  of  obtjuniiig  the  rvtptirtMl 
infonitatinn  with  the  high  resistance  instrument  ia  miteh 
more  Hitisfactory. 

Keferring  tn '  Fig.  2,  let  M  and  M,  lie  the  main  loads  a» 
before,  and  let  m  and  m^  be  a  juiir  of  liranch  leads  connected 
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•t  their  ttads  by  a  thick  wire  ?.  Let  the  ends  (if  M 
»ml  M,  he  conmct«d  through  a  resittaneo  r  snul  n  IvaMorj- 
R,  "n  tnm  :i  cijtiliniioiis  Minwiit  vnll  How  thfoiigh  tho  «i- 
ruil.  .loin  iJie  »il\-<uiunicter  arrofH  from  it  to  r,  und  tend 
tJie  doflectiou ;  Ih«ii  movu  the  elpctitido  on  c  U>  tha  end  of 
Uie  raratanee  at  h,  ami  ajfiin  i-isad  tho  deflection.  L«t  the 
dafleetion  l»  rf  And  r^^,  ua  boforc,  and  let  j:  be  the  sum  of  the 
rofiMUoraa  r»f  the  main  and  bnuitfa  I«uls,  and  we  hnve 
af^iroTiniuU'ly.  when  the  rariMance  of  G  is  great  comporod 
~nlh  tfaitt  of  the  Imds  or  of  r, 


■■ 


x-rl 


Tlui  this  equation  la  true  will  he  rea*lily  s^ri  when  tho 
fi>llomng  coiisidenitiorw  arc  kept  in  mind.  The  same 
nureot  its  flowinp  through  r  as  is  flowing  through  l-tic  \caiU, 
ami  lirtiM  the  tM.F.  required  to  send  the  cun-ant  through 
ibc  rasiaUince  and  thrwi^h  tho  leads  are  jis  r  in  to  >■.  The 
•i«flc(:l4vrL«  of  the  ^iilviinoinctor   are  »e  the  K.M.F.'h  uu  its 

tvnninaU,  or  -^  ~  (  which    is  the  equation    given   ttboYo. 

Tlie  iwtaeiK-o  ot-  ihlwencfl  uf  bud  coiitjictft  in  the  ciiTiut  can 
natluy  be  inferred  (mm  the  falue  of  j  and  tho  known 
Imgdi  uui  resistance  of  the  loiuliriK  vrir«6.  Should 
tbe  tc4t  indiuitc  a  ftiidty  |itucu,  it  tnfiy  he  found 
Inr  M|i|tlyinc  the  termitiiLhi  of  the  giilvMnoiaetur  to 
UB  two '  sides  o!  the  jointit,  nwilcheo,  Ac,  in  euc- 
nenuu.  until  tho  hnilly  one  in  found.  The  method 
rif  ni«fc>iuriMg  i¥«t4tances  iwru  irulitiited  was  given  bv  Sir 
AVdliam  ThoniHoii,  and  is  ix>mnioiily  known  nn  Thomson's 
|KiietiU.d  mvtfaud.  We  dliall  have  ecvural  cxamidee  of  iUi 
lucfidniiKs  in  the  courao  of  these  articles.  The  galvanoinolei' 
K  u»ed  to  measure  the  din'orenee  of  ])ot«ntial  between  the 
endt  of  tbo  rcfeistttncee,  ami  hence  muHt  have  sufRcietit  ro- 
aM«ac«  to  present  ite  application  from  -mo^ihly  altering 
thai  differenee  of  )mtential. 

Tbe  three  te*tji  hi)r«  Ki^'cn  Mii  gtinorally  suSicient  to 
uumre  good  worknian»hi|>  »o  fw  m  the  wiring  of  the  instill- 
blton  is  concerned,  anil  if  they  oi'e  i>ro]ierIy  silt«i[dod  to 
tfcm  U  Ten-  little  chartM  tbtt  tho  fituu  toete  will  show  any 
icriotw  fUw.  A  simiUr  seriee  of  tesl«  should  bo  aj^plied 
after  the  lamp  holder^  switches,  fuses,  \'c.,  have  Ixwn 
&tt«il  Thi*  i»  of  great  importftnco  in  all  cmcs,  but 
aq«ctaily  so  when  the  electric  light  fittings  are  flxed 
to  pHulim  and  gas  brackets,  -m  is  not  unfrequontly  done. 
Th*  inmbtor  te*t  shown  whether  all  the  wires  and  fittings 
Mv  ttru|jetly  insuUtcd  fruni  the  gae-|ii])os,  and  the  tost  of 
the  losuUtor  from  lead  to  lead  insures  that  none  of  tho 
lamphntder*  are  Hhort-ciroiiiting  thu  loiids.  'I'ho  third  tei^t 
*fao«il<i  then  be  rcjwatod  by  the  method  illuetratcd  in  Fig. 
5,  nach  of  the  limiiholders  being  short-circuited  in  siiccesflion, 
■oos  to  inmire  that  the  lamp  hran«'h<t!i  have  l>eon  pro|>orir 
Ktldorod  on.  This  UeC  may  scum  an  unuccixeAry  amount  of 
trouble.  Imt  ex)>erience  shows  that  faulty  connection  is  not 
unrommon,  usjKMrially  where  tho  loaiU  are  covered  and  the 
workmen  have  the  opportunity  of  eimply  twisting  one  wire 
rnond  the  other,  and  then  covering  it  up  from  »-iew.  It  is 
tlul  the  workmen  sboidd  undemtafid  that  l»d  connec- 
*re  likely  to  bo  discovered,  although  they  may  Iw  hid 

view,     'ntoru  can  bunlly  Ijc  unylhing  more  dungorouB 

than  bud  joints  in  electric  light  wires,  covurod  as  they  often 
TC  by  inflammable  material.  Tho  joint  heaU  or,  I'f  there 
II  any  shaking  sparlu,  and  fires  iu-v  thu  cuniFcquoncv. 

It.  is  convenient  to  re{wat  tost  3,  sfter  all  the  lamps  are 

bang  in  ixxotion  and  the  keys  of  them  all  closed,  so  as  to 

iibtAin  an  upproxtnutv  ideu  of  the  ^1>lue  of  1-liu  rexisLancu  of 

the  LuQp  circuit  for  future  reference.     Tliisisof  most  use  in 

lirge  factory   installations  wheru  a  eonsideiablu  mimher  of 

iuaw  are  liuiied  on   by  one  switch,  which  ent^ls  the 

trotililo  of  removing  all  the  lump8  before  a  tesl  of  tho  leadn 

-  -    *-"  made,     ^fore  exact  methods  of  testing  working 

'  t  will  be  given  further  on,  but  a  teot  such  as  here 

Ted,  when    made   even   with    cominrutively    nougb 

itus.  will  often  sent)  the  pumoee.    The  insulation  of 

m:  from  earth  can  of  course  always  be  tested, 

.>m|is  are  in  position,  both  leads  neing  taken 

'>Vhcn,    however,  an  earthed  return    is  useil, 

r  is  sometimes  practiced   in  ship  lighting,  tho 

iisvil  an  a    retun),   tho  insulation   tent   cannnt  bo 

'  -i  to  Lb«  whole  iiisukbed  lead  uiileos  the  whole  of  the 


nmiii 


lamjis  are  either  remover]  nr  cut  out  by  switches.  Tho 
itiKulation  test  tlieii  becomes  identical  wiih  the  test  of  tho 
insulation  between  the  loads. 

fT«  be  coniinuaL) 


ELECTRIC  LIGHTING  OF  THE  TOWN  OF  EMS 


Since  lust  spring  Fju*  b:w  k«l  a  central  electrical  station, 
Ostahlished  by  the  tSpieker  Co,,  which,  from  certain  points 
of  view,  is  of  spociai  interest.  Fi-om  tho  coramonoomont 
the  installation  ha.'*  worked  luiinterniptedly,  and  in  a  very 
Biitisfaetory  manner. 

Tho  two  eteam-cuginea  emplored  are  high  pressure,  and 
each  of  70  h.-i)L ;  they  are  used  (or  driving  tho  dynamos 
oidy  after  dark,  l»eing  utilised  in  tha  davtiraa  in  pumping 
water.  Three  »himt-wound  machine-sure  used,  each  pro- 
ducing, at  600  revolution!*  per  minute,  a  [mtcntiat  difforunce 
of  230  vol I«,  with  u  ciu-ruiit  of  80  ani|>ereB.  The  velocity 
ia  maintained  si^nsibly  con$t;utt  by  the  itteiim-enginu  regu- 
latoi-s.  The  three  niutrliinen  can  he  worked  together,  con- 
ncctdl  in  ]i.U'.i]  lei.  and  supply  n  number  of  different  drciiits, 
Thn  loss  of  iiolentiai  k  alwut  15  per  cent.,  i>.,  30  roltx.  If 
a  single  circuit  were  employed,  therefore,  the  bimm 
nearest  the  ma*hine.s  would  be  worked  under  an  E.M.F. 
higher  \>y  this  amount  than  that  of  the  most  distant 
lamps,     ITic  use  of  lamiju  vut^'ing  from  250  to  200  volt* 


would  not  meet  the  difficulty ;  for  the  loaa  of  potential 
would  diminish  with  tho  number  of  htmpa  in  circuit. 
The««  considerations  led  the  com|uny  to  a<lopt  seven  cir- 
cuits, each  of  difforent  lengtb  and  seelion.  Each  circuit 
itself  comprises  arc  luul  incandeMcence  bmps,  varjr'ing  in 
luminuiiN  powur  ami  in  number ;  their  totid  number  in  alwut 
StfS,  disui\mtod  amongst  40  suliscribers.  The  10  and  16- 
candlo  Inmjw  i*6quire  n  difTerenee  of  potential  of  100  volt4, 
and  arc  fLrrAngccI  two  in  scries.  The  30-cutidle  lamps  are 
mountod  with  two  filaments,  which  together  take  200  volts. 
Tho  conductors  are  supiwrted  by  [lorcelain  insulators  on 
{x>ets. 

Rut  tbe  interesting  feature  of  the  installation  i^  the 
automatic  rogulator  attached  to  eiieh  circuit,  and  mainUiin- 
ing  a  j»ot«nlial  difiei'encc  of  200  voll«,  whatever  may  bo  the 
exlerriul  rei^islunco.  Thi«  apjiaraliis  lit  repre.«entea  in  the 
alxive  di»gi^ni. 

AViroa  from  the  leads  are  connected  to  tho  roby  K,  tho 
armiiture  of  which,  for  a  normal  difference  of  potontiul,  is 
held  l^twoen  the  two  iiontuct-pieces  'i  and  'i,.  AVhen  the 
[K^ntial  augments,  the  magnet  attracts  the  armature, 
making  contnct  with  <ij  ;  when,  on  the  other  hand,  thu 
potential  diminishes,  a  sm-ing  overix)wei's  the  magnet, 
making  contact  »rith  -'.  Avhcn,  therefore,  there  is  a  varia- 
tion from  tho  nornial,  n  cuiToiit  travorses  one  of  the  ulotili'o- 
magnets,  E  ilikI  E^.  The  plate  of  iron,  P,  atbtched  to  a, 
rack  in  connection  u^th  the  rod  ;,  is  tbm  brought  into  con- 
tact with  one  of  the  two  pulleys,  S  and  S,,  which  revolvo 
in  o[HK»site  diitictiows.    Iw.  voA  i  V*  Obm*  mai^L*  \«  tw^n^. 
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uiirl  to  itlMr  the  iicMiticin  of  thu  »liditig  coiituvt,  r,  iiiiTiKiuciii^ 
more  or  lees  resisuiioe  in  the  ma.iii  circuit  until  the  iiDrraiu 
iwtciititil  tlifference  i»  re&torwl,  t  h«  movement  of  r  hain^ 
limited  hy  the  Kto[ig,  /  and  1^.  When  c  renvbus  either  of 
those,  the  currtiiit  is  brokwi  at  K  or  K,. 

The  cloftrii:  light  ic  in  optiration  nt  Emn  only  ilunng 
the  season — from  May  to  Seplcmlior  inclii)>ive. 


COX-WALKER'S  TELEMETER. 

It  wilt  he  rOTiionil iwcd  t.li«t  ut  the  l-ist  Hritiih  . Wixiiit iuii 
meeting  Mr.  L'lJtoii  rend  a  gnpor  doscnlung  <,'tark.s  t«le- 


'  guring«,  uoaneutLvl  re^iioL-tivvly  n'ilh  the  Zii  hiuI  Cm  of  aj 
dinded  l«attery,  the  I'eiitre  of  which  i«  permanently  U>l 
eartli.  the  levi-n*  lhunii4o1r«ti  lieinj^  connect«a  Ut  lino  by  tbs] 
tenuiii:il)t  iu>  Khuwii  (Ihti  buttoni  Kpriitgn  are  niorely  xmvA 
Bteudy  an'l  che<;k  the  Iwck-swiiig  of  t.li«  w«ighted  nmift). 

Oil  th«  driving  whed  heiii;:  revolved  from  left  t«  right,! 
it  will  he^ieen  thiit  thi;  left-luind  lever  i^  nii.>c«I  by  the  pimj 
in  the  wheel,  and,  aa  soon  as  freed,  lh«  wBight  oatutM  it  U 
Rwiiii;  into  roiilact  with  the  f^iiring  immediately  .ibovo'it 
and  thus  Hcud  a  nvgatiru  ciuTcrit  ovei'  the  lino  to  th«  itMli-j 
cjitor.     When  the  iiiimed  n-beel  rerolvvs  in  the  0|>[x)8it«] 
(liretlioii  Uiu  ri;;lit  nund  lover  ucla  HiiuiUrlVi  ond  sends 
[Hwilivf  irurr<?iit  Ui  Hub. 
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meter.     Instrumont*  of  this  kind  for  indicating  tho  height 

.of  water  have  been   used   lor  some  years.     At  ihe  tiilc 

fewcastlu  Kxhihiiioii   Meswrs.  Cox-Walker  exhibited    itii 

'  appaTBtas  which  is  herewith  iUuati'al«d,  und  whieb  is  «puci- 


Tb&  line  wire  is  <s»nnect«d  to  one  o(  the  tenuituls,  L, 
the  indicator  (Fig.  2)  and  earth  tu  the  other  terminal  Kl 
The   ciiiT'eiit   from   t)ie   contact  apjunitits    ulwiiya    |afl 
through  Iwth  coils.    The  pivoted  cores  carrying  the  drivini 
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ally  suited  to  indiMlo  the  varving  height  of  wiiter  in  ;i 
rweivotP,  or  wherever  required. 

Fig.  1  shows  a  centml  grooved  wheel,  aj"i>iuid  which  is 
puiwed  tbe  eord  or  chain  to  which  the  coniitorweiKhtcd 
float  18  attiichod  J  w,  if  necessary,  a  brgor  jjioovcd' wheel 
may  be  fijtod  outside  of  this  apparatus,  but  connected  to  it 
by  the  anivonail  joint  showii  i«  the  iilu*tnitioij.  Coututt 
levera  with  spring  catchea  and  weighted  arm*  Rwing  on 
<«ntriM  M  uhowi.     Alx)ve  these  arms  are  adjustable  contact 


auchoi-^,  B  B,  are  [Milariaed  by  means  of  permanent  tiiiigiiela  j 
fixed  ill  tho  base,  and  cither  one  or  the  other  is  moved  in 
accordance  with  the  nature  of  the  oiirreat  rooeiveA 

The  driving  anebora  act  .topiinitely  upon  the  teelh  ol  iJiaj 
wheel*,  the  anchora  and  coros  Iwing  kei*  iwmianeuily  in 
poHJtion  by  nieiins  of  sniral  siM-ings.  Bevel  yoaring,  with  :v 
ciowii  wheel  fixed  on  the  spindle,  yivos  the  motiou  to  tho 
index  pointer  of  the  dial,  indicating  a  rise  or  fall  in  tho 
river,  harbour,  or  uuk  in  which  the  float  may  be  pUioed. 


¥ls,.  3  »litnrs  tho  luiual  metbod  iutoi>t«<l  for  calling  atUn- 
ttwi  To  tlio  fetate  of  ulfaira  hy  mwinx  of  a  liolt. 

It  urill  be  •<s6ii  fioni  th<sc  illiistnitinns  tJiiit  Meaars.  Cox- 


were  fi-oo  |ioles.  Aa«  fact,  when  there  is  u)  w|iiJility  of 
enorgj'  iii  the  two  coils  Afc*  aiid  re',  tho  polos  S'  and  S', 
liaving  ef|iiAl  rallies,  aro  utaat«d  equidistant  from  the  jioint 


^^ 


■V  thi 


I'm,  S. 


pVttlkCT  have  (loai&ncd  a,  wry  effeelivc  piix-u  nf  a|»iiiimtni*, 
sud  Diie  Ituit  »hoiud  come  largely  inN»  iisl\ 


MAQUAIRES    ELECTRO-DYNAMIC    BALANCE    OR 
REGULATOR. 


In  M  fnteot  roconlJy  iwncd  t«  M.  Mmiunire,  in  fVinco, 
■"^  w  dcDcritm)  ii  »y»t«iu  of  mainUiitiitij^  a  coiiiikint 
But  ur  coiiRtikiit  i-L-xiijtaiicu  by  ni«iii«  tif  a  movomcnt  oi' 
Wbr  meaiiii  of  All  fl(|Uilibriiim  iin-.inKi;nifnlv  Kur  this  imqiiwB 
itni!  iiiviintor  baa  ;uliiiitcd  an  arm iiye merit  in  which  the 
liv^ulatijig  forces  (mi)iloyod  are  oxeliwivoly  electrical,  and 
'•*hich  K  compMcd  of  tvro  dktinct  imile^  via.  :— 

1.  A  ociisitirc  electric  motor  of  which  thy  sjieed  and  the 
irvctioii  of  rotation  ai'o  fiubjuct«d  to  olsctric'   fori;c«  solely  j 

2.  An  arrangoment  for  tnnxtDistion  ba%*ing  tittle  p&s- 
^live  rrju^t^nce,  aiid  which  spreads  tJie  work  over  a  long 

period  of  lime  in  order  to  reduce  aa  much  oe  posublo  tba 
worlc  of  tho  motor  during  a  unit  of  time. 


1 


.cMlU 


Tpr^££i/' 


Fio.  1.- 

illotor  which  is  brought  into  roi|uiHitiuii  litii« 

that  of  Tcbikolulf,  which,  with  somfl  i;hangeii,  is  nhoMii 

the  aowimiBiiiying  iIlu»tralion,  Fiy.  I.     A  ig  a  Pacinotli 

rinje,  N  S  Iwing  thu  ])oUr  lino,  in  which  tho  magnotic  core 

ajr  1h)  made  m  u  single  piece  or  of  Rcvcnd.     Ov«r  the  wind- 

gthc  amiatitro  iscovurod  with  an  i>nvi!li)|H*  nf  iron  in  com- 

lictilioii  with  thtf  nia^iclic  ccri:,  n'hii:h  thus  ;^VL'.f  ii  moi-o 

*  J-  aud  (MiiliuuoUH  Held  l»ct«-uon  tho  polo  (liweA  iind 

■  antuturv. 

Ah  will  be  seen  in  tho  case  of  the  arc  roziiUtor,  tho 

11)  i)UtH.<d  in  ^hiinl  to  thu  arc  Lt,  and  uio  coils  re 

-■•va  by  the  iiuin  curtcnt.  the  arniatnre  winding 

wng  bithcr  in  ^icries  or  in  fihiint  circuit.     If  the   free 

aln  are  K'  and  X",  Ihore  are  foi-ined  two  south  poloi:  at 

i'S";  Inil  in  tlii»  itirlicular  caw  these  two  latter  poles,  in. 

'  of  nviitialudn^  each  othar,  act  on  the  rin^  us  if  they 


X.  Whoii,  on  the  contrary,  the  conditions  of  nonual  i 
lalion  are  mocliliwi,  and  tha  ener^gy,  fur  example,  is  grent 
in  hi'  than  >:''',  S'  incruustM  iu  sU'ength  atin  npproaehea' 
niMttT  to  S'.  Fruiii  this  there  result*  ;*  di«t.iirl«nct.'  uf  tho 
■.■j)iuli))ntiiu  of  thu  |H)le  N  mid  tlie  ai'inatui-e  A,  which  Luttds 
to  tiirii  in  that  dii-oction ;  while,  on  the  othor  hand,  it  is 
attracted  in  tho  same  direction  by  tho  ]»rci>ondimun;«  duo 
to  tbu  same  cuiiau  of  the  jjolt!  N'  over  tho  |>oIe  N'. 

Tho  nmiiifiement  shown  in  Fij^.  '2  ihowa  the  upiilicatioii 
of  the  ammiienierit  lo  a  twynhitor  fot  governin;;  tho  ciiirenb 
(turn  11  IxtttiTiy.  Tho  curroiit  iwwses  into  shnnt  coils  c  '', 
iiud  into  the  iii-maiure  l>v  the  bniahes  </  d',  iind  from  there 


t^l— 


'd' 


a —        .    .  ^  r 

f\D "         -Jf 

jTrnTninrXTTM'' 


Fta.  2. 

tu  iho  ittecvo  K  in  contact  with  the  sjHudlo  (1  f>',  Tho 
latter  is  set  in  motion  by  tho  vndk-Hit  wrww  F,  which  i« 
canned  by  the  shaft  e3etondod  from  tho  armature  and  which 
gears  with  the  worm  wheel  CJ'.  Dunag  the  movcraonl  or 
rotation  of  the  spiiidio  G  (»',  a  helicoidal  sheet  of  motid  tj  ;t 
tonchos  sHcci'K^ivt'ly  iho  contact*  of  n  wirioi*  of  rosistjiiiccn 
c  r  8hnnt«d  uroiniil  thr.  line  circuit :  titudly,  at  the  twu 
jioiiiU  of  the  dintribator  the  cunent  is  taken  oil',  which 
euergises  the  coils  h  '/  of  the  regulator.  U  Mill  be  sewi  that 
the  Soctro-dynamic  lutLuico  is  set  in  motion  in  one  dinM:tioti 
or  another  by  the  addition  or  withdmwid  of  rcaisuiico  luitil 
the  »U-eii},lh  of  the  ciu-rent  ban  obtained  a  normal  v;iluo  by 
which  the  regulator  is  brouykt  to  a  ibindstilL  It  will  be 
Rcen  chat,  as  showiL  in  Fig.  1,  iho  regulator  is  deeigned, 
uiuuiijj  other  things,  to  be  iirad  as  the  r»cjulatini;  oie^kaaism 
of  an  arc  lamy). 


108 


THE  ELECTRICAL  ENGINEER.  FEB.  3.  1888. 


THE 


Electrical  engineer. 
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Mc«  Threepence  :  Post  Free,  Tbreepenee  Halfpenny. 

Editorial  and  Publishing  Offices  : 

189-140,    SALISBURY    COURT,    FLEET   STREET, 

LONDON.  CC. 

TO    CORRESPOHDEMTS. 

Alt  Sif/hU  Setttixd.  Bt-crtlarUj  and  Slatuifirni  n/ CampanUa 
an  imtUtd  io  fumiih  notice  of  Meeii»s'.  Itn*  of  Ifew 
Bhant,  InMaUationt,  Conlraei*,  nttd  any  tn/onMdfion 
einmtettd  wUh  Bttvirical  Siyitutritu/.  which  twiy  be 
intereating  to  our  nadera.  Imrentora  an  it^ormed  thai 
ongt  aowu-'t  of  UmT  invetttiotu  tvbtiuUed  la  ■»  wilt 
rvMtM  our  bt»t  eoruidtraiUni. 

Alt  eommunitatunu  i»t*m4*d  for  (A*  Bditor  *houid  be  a<ltlre*Md 
C.  H.  W.  Bioas.  139-1-10.  Salitbtny  Canrl.  Fl«et  fftreH. 
Zond'm,  B.C.  Anonyvuiu*  eammuniraiiotui  will  mit  br 
tioti<ed, 

TO    ADYESTI6BB8. 

Adv<rtiMmmU  WktuM  be  addrctitd  to  JA<'  Piihluhir.  |:)tf-|-IO, 
SoJuhrjr  Owrt,  ytett  Streci.  B.C  ,  <ii«<(  vWnU  reach  him 
lul  lat«r  than  iimin  of  Tkuraday.  B|>«d«I  T^rtm/or  a 
MTHU  eon  be  urraHrjcd  on  nitptirtitiim. 

"8ITUATI0HS  VACANT"  uhI  "WART  PLACES"  Advertlia- 
nwU  Mill  bo  «hu-t«I  at  THREE  WORDS  for  ONE  PENNY, 
with  ft  HIMIHUM  Glurge  at  SIXPENCE. 


TO    8IIB8CB1BER8. 
"Tun  EL»n-RlCAL  EmGINbeil  '  irnn  At  Jiad,  bg  Order, /i-vm 
any  NewmigaU  in  Town  or  Country,  and  at  the  »aru»u 
Railttag  Stfttioiu ;   or  it  «rn,  if  pr^errtd,  be  np/di«i 
dirtct  from  tAe  Office,  vn  ike  folhmttg  terma: — 


3  Btoniln. 


•  niuntlw 


II  montlu. 


VaiieJ  Kfagdom 

Within  (he  Postal  Uniao    Of.     ail.       .-.      b.  ftl. 

OtWr  PlMM 4*.  lOi.      ...      Bi.  8J. 

(Pmt  fnv,  VAyMt  In  Adnooe.) 

Cheyvet,  Post  Offim  <ind  PmI'iI  Ordera  for  StiUcriptions 
and  A(tnrli*tm^ji,  e/wuld  t/e  made  pat/abte  to 
0.  H.  W.  Itious,  l;iV-liU,  StttUfmiy  Court,  FUtt 
Strtft,   t^mdon^  nml    he  rroeard  "  Union    Hank," 


fFithotiriiittUdfJameaiyCtcttfiMPta  Portrait »/ E.  Graves, 
Eftg.,  Presideni  ofth-.  Sixirlij  of  Trlegmjih  Bnffiiurrn,  and  ftnlal 
aar  iiJeniion  of  giniit/  a  seii/rs  cj  Porltnih  nf  emiiimt  Klwtri- 
rifins  «/  the  etniury.  In  fttijUmenl  nf  oar  prvtuiit  vx  issue 
with  thia  MicMtAw  a  PorlniU  ef  \V.  H.  WoLUtsTon,  M.D., 
F.R.S.,  tekc  inu  ia  his  scientific  primt  at  the  bf^nnitig  of  the 
cadarg.  TAw  vili  he  frilawrd  by  SlK  UuHPHKlcv  Dxvr, 
F.RS.,  wAoae  /aiiwt  «u  an  eUctneian  in  ailt  m/re  prominent 
(Aon  that  of  WoLLAWTUN.  Porimitx  of  Pa*t  Praidents  of  shf 
Saaefy  are  in prepaToiioH,  and  ux  Afjw  loon  to  hat*  ready  iAat 
o/Proi-.  D.  E.  Hugujs,  i".K.S. 


THE  GOVERNMENT  AND  TELEPHONY. 

It  needs  but  a  feather  to  show  wbich  nu^tho  wind 
bluws,   or  a  tteiiteiioe   to   i<fao\T   thu    dirvction   of  Iho 
thoughts  of  the  Poat  Office  oOlcials  in  all  that  coDCcrns 
lulephtiny.     The   reply    of  the  Poslmaster-Oenora)    Io 
the  uifluontial  deputation  that  wailed  on  him  at  Oxiey 
Manor,  oear  Wolverhamptoti,  ou  Friday  laat,  will  afford 
much  room   for  thought  t«  nit  interested  in  tclephoujr. 
The  deputalton  sought  Mr.  Rjittiea  to  complain  of  the 
aiioinalieti  to  he  formd    hi    the  postal  and    tvl^r^hic 
regulations.     Among  other  thiagM  the  dvpalatton  statu  1 
that  the  chat){e  for  seudtng  tclc^nms  from  po«t  ofl!c« 
through  the  tolophono  to  their  destiimtioii  was  toi>  high. 
Ml",  ituikfs  In  his  reply,  naid.  "With  resfxvt  to  the 
telephone,  he  agrevd   that  ths  |io*iilion  of  telepliouitig 
was  unsatisfactory,  and  was  duu  to  various  causes.     He 
thought  otio  of  the  priucipal  causes  was  the  generosity 
of  his  prcdiveMor,  th<T  late  Mr.  Fawcett,  M-hooe  statu- 
ments  had  been  iiiterprctud   in  the  din-ction   of  noil- 
Interfcpence  iviih  the  rlghia  chiiiuHd  cm  Iwhalf  of  the 
U-'lepliont!  compiinius.       He  thought    that    before    long 
step»  muitt   be  taken  to  pUce  telephony  on  Ihe  same 
footing  tus  telegraphy,  under  thu  control  of  the  Uovcrit- 
tnent  or  entirely  vi<h  private  enterprise.     He  did  nut 
think  the  prvKCiil  syKtein  could  be  jnslifiod.'*     We  have 
taken  Jhe  Tinuv  report  of  the  deputation,  the  wbolt;  of 
which    will    be    found   in   aaother  oolnmn,    Md    all 
that   n-luteit  to  telephony  merits  instant  attoiitioii.     It 
is  quite  clear  from   what  Mr.  Ilalkes  said,  as  well  hb 
from  what  he  left  unsaid,  that  pmclioally  a  determioa- 
tion  hits  been  come  to  to  deal  with  the  whole  ijiKstion 
of  telephony.    The  subject  presents  two  views — thu  ono 
from  a  departinental  or,  bullcr,  a  public  standpoint,  tho 
other  »s  ils  aflftrcts  ^harelioldcrs.     The  nlliioate  result  U  I 
is  not  difficult  to  foresee.     Thu  telephonic  as  well  as  tfao 
telegraphic  service  will  come  wholly  under  the  control 
of  the  Oovcrutuctit,  for  nnder  the  circumstances  no 
other  course  if  open.     The  telegraphic  serrice  of  the 
country  has  been  acquired  at  great  cost,  the  returns  show 
that  the  iniCial  ex[ienditun>  wits  too  higb,  and  an  annnal 
loss  is  itirurred.     Telephony,  especially  as  longdistance 
telephony  becomes  developed,  will  Interfere  mor«  and 
more  with  telegraphy,  the  wae  *'  will  v,ax  the  other  will 
wane."     The  law  coiirta  linn  <lecidc<l  that  tclepbooy  is 
a  part  and  parcel  of  tvlcgi'aphy,  and  not  sumelhlug  «ti* 
tirely  novel — hence  the  Government  will  be  compelled 
to  take  under  its  coulrol  the  whole  of  Its  purchase.    No 
doubt  some  hard   words  will  have  to  be  said  as  U  tlio 
method  of  pi'oceduri:  the  Uovcrniuunt  hiui  purKued.    The 
cynic  will  say  great  btistnesa  tact  has  beeu  shown. 
Perhaps  it  hiia ;  tol(--grapby  was  in  the  fiuld ;  the  coouliy 
WON  almost  fully  equipped,  and  naturally  the  permanent 
oltieiaU  desired  to  economise  us  far  oa  possible.    Uctice 
the  deteruiiuatiou,  we  should  say,  to  pvrmit  priTate 
companies  to  carry  out  the   larger  part  of  the  initial 
work,   and    by  experience   liud    huw  tu  ovutt^iine  tbti 
various  difficulties  which  are  always  met  with  iu  the 
initial  stagus  of  iniroduuiiig  a  new  app|ii».tiou  of  suieucu. 


Tbo  prime  OOiapiniles  liavo  done  their  share  of  tliis 

ioitisl  Mtork  and  have  proved  tctcplmiiy  a  sacccsH.    Now 

ibe  Goremment  will  say.  we  ahati  assume  coutrol  of 

tfae  aenrice,  pay  yoti  a  sum  to  be  determined  fur  your 

vim  aiid  upparatas,  probably  Incorpomto  the  mmployeH 

u  part  of  the  Civil  Service,  aud  hcrttcfortii  tairry  on  iht; 

iwk  an  a  Slatti  dvpart'Oivot     The  private  coinpniiit;8 

Tin  not  object,  except  to  the  price  In  be  paid.    The 

[laUio  will  refuse  to  pay  oiw  halfpoiniy  Tor  proRpcuttve 

JDorease  of  retarus,  or  for  rauiiey  expcndc-d  iti  thu  ezpe- 

limcntaUlagt:.    Itwilljustlybusuid  that  Uiuvxitcriiiiuiite 

mm  oat  of  our  control,  carried  on  with  the  facta  of  the 

oMSlfiritig  yoa  iu  the  face,  were  much  loo  costly,  iind 

ndiall  not  pay.     On  thoothiT  bitiid  thu  <:oinuauiei«  will 

uy  thfjm  is  a  hnrd  plight.     Tho  Stale  would    not  of 

ilirJf  introduce  tvluphuiiy,  ^voiiltl   not  even  prove  Ui) 

pneticability  ;  and  tliougb  the  expurJencu  (;alried  hud 

been  pihiefl   at    a  great   cost,   those   wtio  contributed 

Imfda  the  cost  were  quite  willing  bo  to  do,  having 

pofoct  fnith  that  the  rcturnH  would  bo  in  n  very  pro- 

giccslTti  ratio,  and  ia  the  course  of  a  short  time  would 

bnoQio  so  large  aH  to  amply  rufuiy  all  Initial,  even  if 

ucaoTe,  expense.     At  lb«  present  moment  telephony 

isuto  speak,  "hired  out"  by  the  Q-nvenimi-iit,so  that 

im  profits  hnro  to  be  paid  by  the  user — the  first  to  the 

ma|«ny,  the  eecond  to  the  Qovernment.    A  business 

nlion  will  not  permit  eucJi  a  course  to  be  pursued  for 

MnyycorH.     Tbe  control  of  the  Postal  Departmeiil  is 

hlluhaudti  of  aonie  good  buKhtesK  men,  and  there  is 

■0  dffnbt   that   they  will  object  to  .uld  to  the  liabilities 

of  tbv  dqxirtroeDt  by  paying,  even  a  small  aura,  at  the 

pWDl  time  for  patents  which  will  shortly  expire.     In 

fttonHoar}-  Connie  of  bumnuKs  it  in  pretty  ca5y  tn  fort;- 

Wl  that  things  will  be  allowed  to  go  on  much  as  tliey 

ntill  the  expiration  of  these  patentii,  when  the  Govern- 

■■L  will  probably  say  to  (be  telophouo  conipuniea,  now 

ii  the  time  we  shall  take  thin  system  into  our  owu  con- 

twl.    Tbe  price  (o  be  paid  will  exclude  all  considera- 

lim  of  initial  cost  of  the  patents  to  the  companies,  the 

lljpmicnt  being  that,  during  the  time  that  the  patents 

kte  been  running,  the  compiiniea  *ihoiild  have  made  a 

nfideot  sum  to  have  covered  all  their  expcnsefi  and 

given   ibem    a  handsome  profit.     It  will  be  soen  that 

there   la   hardly  any  tneauA  of  reounciliatioii    lietween 

those  opposing  intcrt«ts.     It  is  not  the  case  of  ordinary 

buyi^r  and  seller,  but  a  case  where  the  buyer  nlri;ady 

baa  ft  lieu  upon  the  property  of  the  acllura. 

BIooo  the  report  of  the  depniation  appeared,  an  expU- 
Bation  has  bevo  given,  which  shows  uur  txinteiitiun  is 
prolMbly  right,  ai»d  thnt  there  Is  no  intention  of  Govern- 
ment inu mediately  assamiiig  the  direetion  of  telephony. 


SAFETY  FUSES. 

Tha  adjounicd  discussion  on  Mr,  A.  C.  Cockburn's 

paper  on  safety  fuses  lost  we<.-k  wau  uutieeablc  fur  ouu 

fcataro — the  aimn'mity  with  which  speakers  uondcntned 

ibo  kudlscriniiDato  use  of "  safety  fuses."    It  was  agroud 

We  aay  it  is  agreed— Ibat  tlie  major  portion  of 


failures  in  electric  light  installations  arc  dir&(-tly  traoe- 
able  to  fuses.  Mr.  Cruuiptou  hit  the  nail  on  the  head 
when  he  admitted  the  necessity  of  the  use  of  fuses,  and 
that  in  order  to  comply  with  two  antagonistto  H'tpiirti- 
monts  electrical  engiiiourH  inuxt  ccmpromieo  in  the 
matter  of  the  posiiiou  of  fuses.  Their  proper  po»iiion 
is  nt  the  root  of  the  branch,  but  if  placed  in  that  posi- 
tion they  are  not  within  easy  reaoh  if  anything  goea 
wrong.  The  discussinn  witnessed  sonte  lively  sparring 
— some  speakers  maintaining  tiivir  eiperioiiee  of  ottu 
and  all  fuses  was  that  they  were  utterly  nurcliablc;  others 
an  strongly  inainlaiutng  that  their  oxpurieuoe  pointed 
to  the  almost  perfect  inwiuer  in  which  fuses  go  off  under 
the  appointed  circumstances.  One  gentleman  would  not 
trust  fuses,  but  the  ap|ianiliis  which  never  failed  in  hla 
hands,  or  under  bis  observation,  was  Ounynghamc'iii 
magnclic  cut-out.  On  the  one  hand  "time"  was  said 
to  deleterionaly  aflfect  the  fuse,  ou  the  other  liund 
'*  tinm*'  wjis  stated  to  have  no  bad  effect.  One  wt  of 
speakers  would  not  have  "lead"  or  "tin,"  another 
stuck  to  lead  or  tin ;  one  spoke  up  for  the  ordinaij-  wire- 
shaped  form  of  fn«e,  others  KlakeJ  their  reputation  upon 
"foil."  Altogether  the  imiiortant  lessen  to  be  learnt 
Iroui  this  discussion  is  that  at  present  upon  questions  of 
practice  all  our  doulurs  differ,  and  atithing  eiiii  hardly 
be  more  beneficial  to  the  industrial  applicntluns  of  v1ec> 
trlcity  than  these  disouasions  rrom  practical  men  upon 
Huch  questiona.  They  pave  the  veay  towards  agreement 
and  uniformity  of  practice. 


DK.  WOLLASTON. 


William  Hyde  Wolhwtoii,  M.D.,  F.R..S.,  ivas  among  the 
moat  ominont  cultivators  of  scionco  during  thu  early  |nrt 
o£  thin  century.  Ho  waa  Ikihi  on  the  5th  August^  1766, 
and  took  the  highest  medin.il  degree  at  Camlirklgc  in  1/93, 
being  a  Htiidont  of  Cuius  College.  He  mibAoquently  tora- 
misnced  |)nu:ti&o  as  a  physician  at  Burj',  hut  not  meeting 
with  much  succQss  he  removerl  to  Lmidoii,  and  1>ecame 
a  cnmli  late  for  the  apjtointmont  of  phyi)iciftn  nt  St.  Gorrge'a 
HQ«pital,  but  wus  unauccoesful.  This  wus  fortunutu  fur 
science,  aa  Br.  Wollaston  was  led  entirely  In  retinijiiiiih  the 
mo<lit:al  profession  and  to  Hevotfl  his  whole  encrgiiM  to  the 
pui'siiit  vf  Hcivncc.    Vr.  Wolliutoti  died  Uacumlicr  22,  lH'2^. 

Chemistry  fomifld  the  chief  snhject  of  Wollaston 's 
stiidieK.  lie  vna  the  disoovci-er  of  two  new  inotals, 
pnladium  and  rhodiiini,  hut  he  did  notcontine  his  invostiga- 
tiuTis  to  fhomiittry.  Hia  optical  in^-ootions  alone  have 
rendered  iha  graatuxt  service  to  both  art  anil  wienco.  In 
179:1  he  was  a  fellow  of  the  Royal  Society,  of  which  he 
bociuiie  Hccretiu y  in  lt^06.  Fur  liis  Bakeriun  locliu^,  "On  a 
method  of  Rondcritig  Platinum  Malleable,"  he  was  nwanlud 
one  of  the  Koyal  ni«luls. 

The  jKirlicular  ru«eui-ches  of  WolUtston  in  ihc  domain  of 
electricity  arc  IwsL  seen  hv  reference  to  the  memnirs  of  the 
Koj'al  Society  and  in  the  Philofopiiieai  Mamintu;  ns  well  as  in 
the  coRBtant  references  iiiad«  to  hie  work  m  the  aid  icr  books 
of  the  t.^eittiu-y.  Thus,  in  Dr.  Rogets' work  issuctl  in  11^31, 
under  the  auspicos  uf  the  Library  of  Ueeful  ICnowIedgc,  we 
find  a  nimiher  of  references  to  Dr.  Wollaston.  Ho  had 
devi»ed  an  elementary  galvanic  hatter>',  aud  had  impn>ved 
the  construction  of  the,  then,  ordinary  )»ttetT  by  siurouiid 
ing  each  side  of  the  zinc  plaw  by  cop|>cr.  lie  proiaulf;ated 
onginal  views  regarding  the  electric  light,  ihedecompwiitioaof 
water.  thechemic.alsourceofelectricityandeIectro>iu:ignetisin; 
and,  perhaps  with  tlie  oxrcpliou  of  Sir  Humphrev  Diivy, 
WalluBton  vTAs  thu  most  prominent  figure  in  th^^  ndvA^ii&K. 
world  at  the  birth  ui  iW  Vi\\i  tasuvwcv  ■,  V««i£je.,  ■«*  V«<^i 


no 
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otiredves  juMtilied  in  conimenciiig  this  8eri«s  of  iKii1iuit«  of 
Cri»in«nt  electricians  of  this  century  with  th«t  of  Dr. 
Wollaistoii,  vfhioh  ip  gi%'en  with  our  isftiie  o(  to-day. 


EiECTRlC  LIGHTING  OF  TRAINS." 


Tharo  arc  tbroo  aicthods  of  tiMio  lightinj;  in  use,  namely, 
by  oil,  goA,  nnd  eloctricity.  Ah  thic  paper  is  mlv  intended 
to  deal  vrith  the  iiU.t«r  the  first  twn  systems  will  U-  iKissed 
ovor.  Tho  uniount  of  li^xht  from  «uch  is  in  favour  of  ;;iia 
Agitiiiitt  oil,  nnd  of  electricity  against  g^.     Iiicutiduscciil 


^Vhat  I  [ii-ugiose  to  »\3mk  of  us  tlie  third  method  ((ateuteit 
May  17,  1886),  iB  that  which  ie  now  being  tried  for  the 
fii«t  time,  I  Iwlieve,  on  the  (iksgow  City  and  District 
Railway.  On  the  City  ;uirl  District  Railway  the  circum- 
8t»iic(w  under  which  the  light  i«  requirocl  «r«  entirely 
different'  from  ulmoflt  all  others,  »s  it  is  »)>Mially  rcqutrod 
dtiriiig  llic  djiy  and  wliile  the  traiti.*  uxa  in  the  tunnels  only, 
Tlieso  tniine  ritn  in  tlii;  uiicti  nil  tho  greater  tmrt  of  their 
journey,  hut  huve  to  [)u»b  through  tJto  tunnels  from  thr«« 
to  fifteen  linips  d:iily  ;  or,  in  other  words,  they  are  on  an 
avei'^^e  soinetvhiit  over  tin  huiir  in  darknosK.  The  arraogo- 
monb  tor  lighting  dch  tmtu  as  it  entors  tiio  tunnel  i»  w 
followii  :— 
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InmpA  only  are  used  in  tniin  lijthting  hy  electricity,  tho 
are  light  not  iiuing  miil^iliti;,  In  nmii^  tliu  inuui'liwi-t'iit 
hiin|i8  they  '^v«  iibi<.'e<l  in  ouch  coni)urlniL-nt.  and  ^L'rii'i:dly 
l«ke  tht?  (dateottheoilorroof  lanij*.  Thei-e  h«v4j  Ijeoii  iln«<> 
pradinil  ii)iplicittiott3  of  train  ligliUii):  by  electridlv.  In 
the  Hrst  two  the  itiof  lainjts  arc  t«]tWcd  by  incanduscciit 
bini|)i}<,  wliilu  in  llio  third  c-jno  they  bavu  iiul  buuu  iiiLurfiU'ud 
rith.  Tho  first  twu  uiuthudii  .ii'u  those  which  huve  been 
lore  ur  lesa  iL9tid,  wUiltj  iho  tliird  has  just  been  tried. 
'Abstnot  of  Paper  nnd  IxfoK  tli«  Philouphinl  Socitty  of  Gliu;^^-. 


A  eontra  or  thini  rail  hno  been  bid  down  from  one  etxl 
uf  the  tnniiul  to  thu  olhvr,  but  is  oinitUtl  in  tJic  o|ivu  «■■-, 
Fi};.  i',  II  in  formed  nf  oniinary  T  iron,  mid  is  inri!tr(«Ht 
and  laid  ldi  iiianl;itoi-s  <n'  >^ii|i{ioi'Ij,  kh  thiil  it  M^iniLi  4ilL  or 
Jin.  higher  than  tin:  urdiniuy  rail,  ua  bhown  in  Figs.  2  aiid 
7.  It  i>  jointed  together  by  snull  luigie  irons  with  four 
boltJ«,  thiiru  biiiit^j  a  siiult  5ti*i|i  nf  ^hoot  coMicr  botwtNMi  tbo 
two,  60  a^  to  help  the  contact,  Fi^.  3.  The  lioles  tn.  tho  mil 
iU'u  Q^'al,  to  adiuit  of  expansion  and  contraction,  and  it  ia 
h«ld  in  position  by  iron  (.-otter  pins,  whii-h  paa»  through  the 
sidw  of  the  }avre  or  supporta.    At  c«vb  end  of  ihd  tuunol 


th«  centre  rail  or  inverted  T  iron  is  lient  down  to  the  level 
of  the  ortiituu'v  mit»  so  as   to  foriQ  »ii  iiictiiiDtl   ubiiu 

liie  inxitUtors  or  suppoitfi  which  xre  used  are  mudB  of 
ghxad  Braday,  and  have  the  central  part  nr  stem  isokted 
from  the  haw.  Tho  Mem  hax  ivro  sloU  in  it,  onv  to  rvcvivu 
the  T  imu  Hod  tlie  other  for  Uie  cottoi'  or  split  pin  to  naso 
through.  A  sm&]]  jiiecc  of  roofing  (eit,  soaked  in  oil,  i« 
liud  in  ib«  ftlot  on  wbich  thv  T  iron  rvtta.  The  lowor  pui't 
or  liMe  is  made  in  the  torm  of  a  tnm^h.  which  is  filled  with 
oil  to  help  iha  inisuUtion,  uiid  is  fustunec!  to  the  alt'efwivi  by 
nftuis  of  two  i-odcli  .tciews. 

Hy  I.lii->  iiiethud  uf  Itxtiig  the  cunLro  l^il  it  in  alwuys  kept 
at  ihi;  sinm  lici^lit  aliove  Ui«  ordinary  mils,  ami  i(  lh«  latter 
Mfe  tMiM^  the  fonuvr  in  ntiMt)  nUo  -.m  it  mo«  with  the 
HKi'.     Tht»«  niipitorltt  are    (ixvil  .ibuul  5  feoi  uiKirt,  dticl 

:  nr  ivt  isui  Iki  ^Mii  they  sUunl  very  well. 

Two  contract  makers  "or  puUevB  (Fige.  2,  3,  and  7)  »re 
&ifli]  tn  the  ftmuiiig  of  cuik  orriii^,  at  a  height  to  contu- 
jxiikI  Mith  tha.t  uf  thu  t;«nlro  niir  Otily  onu  is  acliuilly 
rwjiiirwi,  but  it  is  lound  that  two  give  a  Vtwwlior  light,  antl 
wrhcce  there  are  juiKiiuiu  to  uoeti  over  bulb  iitx;  rei^uired  U> 
inxinLiiin  thu  oonilvctJoiL  Those  |iii1lL'y«  are  iiiatlu  of 
crucible  cast  5t«el  and  are  Ifiin.  in  di^nietoi*.  llioy  are 
bnn;^  oil  a  ci-iiUw  ^n  :u*  to  luove  iti  a  h(irii;oiitul  diix^ctiuri, 
and  luivi'  a  ^liinil  spriiii;  on  the  top  uf  the  iixlf-liox,  which 
allows  it  lo  riw  voitir.illy  3iii.  or  4iii.  Two  iidi'  Hat  tifinngH 
are  fixc«i  on  the  haiij;t;i'  t.>r  y.i.w  iu  whitb  tlio  imllc^'  wviks  ao 
as  to  keep  it  iiiii  veriic;d  )io»itioiL 

TIm)  current  of  cleclrioity  fm'  iigliiiu;;  thu  lumjw  ig  de- 
rived from  a  hu-go  Crom^fton  comjxnuid-woimd  delf-i-tigll- 
Uling  dynamo,  hnviii^  a  |H>tenlial  nt  the  lurininiiLs  of  110 
voiUi.  lliiis  dyiunio  iii  alwaytikcpt  nuitiiiij^,  ihu  [KiHit-ive 
IwmI  being  conncctad  to  the  t-«ntro  rail,  and  the  negative 
toad  to  the  ordinate  raiU  It  is  diiveii  by  the  same  etmue 
OS  w  tued  for  lighting  Qiieeii' street  high  level  ligation.  The 
IomIs  are  not  connect  directly  with  the  contre  r.ul,  but 
to  throe  Hedgea'  safety  fu?.es  in  the  eoeine  room,  d(«i^iied 
tojpve  way  in  cue  of  a  sliort  ciivtut  ^Figs.  1  and  5). 

The  tiuinel  ie  divided  into  liirce  circuit^t,  imniely,  College 
to  Qnoon-atreot  Station  (low  level),  and  t^iioi^nfltreeC  Ui 
Clturiiig  Cross,  and  to  Fiiinieston,  as  «hovvn  in  the  hmt' 
mentiotiod  figure.  Ry  Ihiii  niuaiie,  in  thu  ovi>iil  vi  there 
being  abreakdoim  in  either  tunnel,  it  can  be  svi-iti:heil  olfAO 
as  not  to  interfere  with  the  other  two.  The  leu^lhs  of  the 
drcuila  ars  746,  4^1,  and  2,196  lin«:il  yanh  rcsiwctjrely. 
Tfaearva  of  tli«  centre  rail  increases  a»  it  loavcfethoch'oanio, 
while  the  reeutauce  to  e»ch  circuit  i.s  the  .<^'mie.  liie  esti- 
mated loes  or  bit  in  potential  at  the  end  of  (»ch  circuit, 
witb  a  train  in  it,  iras  10  volte,  and  it  is  found  that  at 
Finnieeton  Station,  which  in  2,196  yanla  away,  eiich  is  the 
cxML  It  ia  possible  to  have  two  tmiii«  in  two  of  tho  cir- 
cnit!  and  four  in  the  other,  or  eight  in  all  ;  and  tho  cables 
leading  to  each  have  been  arranged  aci'iirdingly.  Iiisuliit^.tl 
nble*,  laid  in  treu^Jted  troiighing  .md  tilled  with  piti'h, 
have  beon  laid  from  the  tlymimo  to  tho  centre  aitd  orditiur)- 
luiU. 

Tbe  wirea  from  the  contact  pulleys  nr»  connected  to  two 
16  candle  |>ow«.>r  lanijMS  which  huvu  )>«eii  plac«<l  in  eucb 
cimifArtwcnt,  fixed  on  either  Hide  of  ibo  otxlinary  roof 
Uniji,  jto  as  not  to  interfere  with  it-,  anil  in  oriler  thnt  the 
call  )>e  uwnJ  when  I'cittiirud  (Fig. -').  Those  Innipi;, 
Mix  of  tho  Swiin  iyi>c,  are  2,1,  31,  50,  and  100  vwlt 

i]Hi,  iil«n  Hru-ih  50  am)   100  volt  IiLni|i»,  all  of  IC  c.tndlo- 

1M>w«r  nitmin.il,  Init  only  one  vi  lit  al   a  time,  tho  second 
n-ing  »  rcnorvc  which  antoiufttic^dly  lighta  it«clf  in  tho 
tevtait  oE  tho  first  one  failiti};. 

i:li circuit  is  formed  in  the  foltuwiiiy  way  :  Thu  paiitivB 
to  the  lam|M  in  connected  lo  the  two  coiit^ict  piill«yit, 
wltdc  tho  negative  )Hconnoct«<l  tothv  sptiii^  uf  the  cairiajo^. 
ft  will  tbiu  1)0  soen  that  -as.  soon  oh  the  train  enters  tni^ 
lurmel  thi!  iNiUcrs  nukn  conUict  with  tho  cmiti-u  i-nii.  tho 
tiuTeiit  llowitig  from  Ibc  dynamo  through  the  conti'a  rail 
atii]  pulley*  to  the  Umixi,  and  retiu-mug  ihroiigh  the  springs 
and  wbeus  of  the  cairiago  to  the  ordiiiurj'  rail,  und  through 
it  back  to  th«  dynamo  again.  On  the  train  leaving  tho 
taiinri  itiv  pultcn  run  down  the  incliuctl  pljuu  of  tho 
contrc  roil,  breakiug  the  cotiiiuution  and  so  putting  the 
bUBpaont. 
Aa  ragaida  the  power  required  foi*  each  tnu»,  it  may  be 


«dd  to  bu  about  :i,000  watte,  or  from  ttvo  to  tl»«e  hoi 
power. 

In  oitlor  to  iiroveiit  llic  mstiiig  of  tho  rciitre  mil.  mid 
to  koop  it  clou.li  so  ns  to  make  goo<I  contact,  a  st««l  wire 
brush  18  fixed  on  one  carriage  in  each  ti^in.  It  is  found 
that  the  hnii<h  tnakiM  Iwttor  contact  and  gives  a  Rtoadior 
light  thiiii  the  pulley,  hut,  on-ing  to  the  friction,  the  tear 
and  wear  would  Iw  too  great  to  adopt  it  ontircly. 

It  is  found  that  the  bduU  "ait'Out«'*  work'l)est  either 
with  th«  25  or  fiO  vult  lamju,  as  they  talte  mure  cm-runt. 
but  even  reijulated  and  c-ontioctral  to  a  single  lOU  volt  lamp 
they  act  weTl. 

As  already  metitioned,  the  end  of  the  centre  rail  at 
Kiiirii«>.tori  Hlutimi,  which  is  fiivliiait  awny  from  the  dyimnio, 
isdistaiit  about  IJ  tuilea  (2,1<J6  yunU) ;  and  at  thiw  point, 
with  one  train  in  circuit  or  36  lamiw,  the  iMttenlial  is 
100  vulU',  or  thai  reijuiicil  to  light  thu  lHin[». 

The  ineulatioii  of  the  centre  rail  is  not  unite  iwrfect, 
there  being  a  uliyht  leiikage,  but  it  cannot  be  tracwl  to  any 
jiai-tirular  |wrl,  and  it  is  iiracttcally  in;ippi-et-inMe,  Iwing 
only  iilKiut  3  anijR-ri;*.  This  leakage  may  aiiso  bv  I  ho 
stuani  couvoying  the  cunyiit  tu  "  earth,"  as  nn  a  dull  dny 
the  centre  rail  ij4  ipiiic  wet;  and  In  the  difttuni-d  friini  the 
dymimo  to  Kintiicstun  the  urea  e]i|>oscd  ii«  no  Ie**  tliJin  MO 
fiipiure  yanls  on  one  line  alone,  m  that  Ilio  Icokiige  is  not  to 
be  wondered  at. 

It  wilMw  swii  ihar.  by  this  syateni  thet|-:iiri,  or  liMher 
each  wirriiigc,  is  lij,'Utcd  and  u.xtinguiHhed  on  entering  or 
Icavihg  the  tuniiol — antfinMliVally,  ii»  il  wi-re.  There  iiixj 
no  onnnectioiw  Imtweeu  the  cjirriagc*,  ao  that  the  tniiii  can 
bo  broken  np  or  shunted  as  u^irnl,  while  the  light  is  main- 
taine<l  whether  thu  train  is  in  motion  or  at  a  stiiiul. 

During  the  New  Ye;ir  bolidayu  some  of  the  traiiiB 
wci«  ntnning  irith  only  one  cnrriiige  fitted,  wbile  othox's 
hud  six  or  eight  fittc<l  anil  the  ivniaiiuler  not. 

During  tho  jiaxsagc  of  these  Iriiiis  ttttungh  the  tunnel 
the  jipiwd  of  the  dynamo  was  nenrly  constant,  iind  their 
]»rcsence  in  the  circuit  coidd  only  "be  detected  by  a  slijj;ht 
hissing  iioiitc  at  the  commntator  brushes  and  a  faint 
s|Kirking,  if  any.  This  system  liaw  now  Ijoen  in  use  four 
montho,  and  two  trains  have  been  running  dl  thin  lime, 
only  Ijciiij;  off  one  day  weekly  to  bo  cleaned.  The  number 
of  lamps  in  the  two  traitun-as,  on  an  average,  tJO  ;  and  in 
the  four  months'  lighing  three  of  them  have  hikl  to  bo 
lenewcd.  Two  of  tho  tnrco  were  broken  maliciuuslv,  the 
outiide  globes  hanng  been  broken  abo,  while  in  the 
other  the  carbon  filament  gave  way,  having  burned  100 
hoiirb. 

Since  this  jiaper  was  read,  twelve  trains — or,  in  all,  S9 
carriages  —  have  been  fitted,  and  ttro  running  daily. 
Taking  the  numiug  of  the  trains  for  six  nionthn  the 
total  niimlffir  of  lamp  hours  U  39,642.  During  this 
time  it  has  Iwen  ncceesaf}'  to  rcplat-e  4t  lamps,  ao 
that  the  uvvr.ige  life  uf  thu  hini|u  tuts  been  OOO  houi-a 
e<H^b,  but  iiH  11  of  these  lamps  were  bmlten  iiialii.'iuitsly 
by  piiAHuugers  in  ihc  trains,  their  actiul  life  is  l,2iy 
houi'p. 

In  thi.%  syttom  the  electric  Uglit  is  not  used  at  iright. 
thu  \pis  nr  oil  Um|i8  lielng  Htill  mode  uao  of,  which  are 
there  to  fat]  back  on  Hliuuld  a  breakdown  lake  place.  In 
tho  other  systems  the  electric  light  was  used  alone,  and 
could  bo  made  use  of  any  time,  wWuas  in  this  it  ciin  only 
bo  had  in  the  tuniicU.  l)f  oonrao,  it  has  the  advantage  of 
allowing  the  trains  tv  l>e  broken  uji  (which  is  done  .sonio- 
times  twice  n  day)  without  having  any  extra  roiiplin^ii,  :inil 
having  the  light  only  when  ro(]uirod,  without  the  c<.intrv!  of 
any  one.  The  cost  of  this  Kyctem  i»  Icbb  by  a  fourth  (ban 
lh».i  of  cither  of  the  other  two,  and  fidly  a  thinJ  Ic^.t,-;  tbtiii 
thiU  of  g!w,  wliile  tho  working  cxiienses  are  much  thu 
same  a«  the  first  two  systems,  but  a  third  less  Uian  gaa 
lighting. 


Jonrual  of  the  Society.— Part  69,  Vol.  Wl.,  of  the 
Journal  of  thu  Society  of  Telegraph  Engineers  has  jiut  1,-ccn 
issued.  This  purt  contains  thcdiscu^ion  on  Prof,  r  lomiii^'<i 
and  on  Prof.  Ayrton'>)  papers  on  measiu'ing  insininn-nt^ ; 
the  report  of  the  council  to  tho  sixteontb  annual  general 
meeting  ;  and  the  paper  by  Mr.  A.  C.  CockVuvvrn  ■*  QvC'^\«i>.'<^ 
Fusoa.' 


CORRESPONDENCE. 


rAKIS  KXIIIEUTION,  ISK'J. 
To  TBB  KdITOR  of  the  KLKCTHKAL  ESGI-VKJ:n. 

Sib  :  I  am  inotntctwl  bv  ihe  Pi-tWiIent  and  (!oiindl  o( 
the  Society  of  Telegraph  Kri;iiiifcr«  and  Klodriciiilw  to 
rcqiiGRt  thi*  favour  of  your  f^iving  lu  onrly  an  insertion  ii»i 
|ju«ei)ilo  to  the  fnllovving  notice : 

"  Intflriiur.inuiil  Kxhihilioii,  Pai-iit,  1889. 

"  III  view  of  ihft  inter*MU  of  Kn^Ii^h  eloctricai  cxhiliitom, 
th«  Society  Iff  TulcKrai'b  Knjiinnors  ami  Klpctricians  have 
ai>pointecl  a  wimmilU'e  tn  ende;Lvniir  to  ascertain  (hBir 
n-iKheH  arwl  to  maku  nmni(;t'moiiU  on  their  ncrount  with  th« 
Freiuli  uiithuhtK-H.  The;  |)ii"wtoi-(icnci"aI  of  the  Intcnm- 
tioitAl  Exhibition  having  nvniicstocl  thr  sodotv  to  take  part 
in  the  matter  on  behalf  of  the  oHicinl  atlmirtiKtratinii,  it  in 
t)ro|fOd<«l  shortly  l^o  arlilrusH  a  [iri-ulHr  U.i  the  |>riiivi|>iil  (inns 
iiiteFC«t«il  in  ulectrit  li«htiii|;  luiil  kimlrc-d  imrsuita,  and  U* 
convene  a  meeting  iif  gentlemen  u'hn  iire  likely  to  take  jurt 
Its  exhibitont  in  th«  fotthcomiiit;  diapliiy, 

"  It  It  of  cxirvnii:  ini|K>rtam'u  to  itriliiih  imliistrlm  that 
tliey  iihoiild  be  uell  reprvHunieii  on  the  neca<iion  rRferretl  to, 
aa  without  it  there.  i»  iliitijjcT  ot  Continental  o|iiinon 
iMSiiniiii};  ihiit  En^laial  ha*  hilk'ii  liuck  in  thu  race  for 
ftiicoGSK  in  tho  alliance  'between  Sdeiico  iuhI  C'nnimerce.-- 
YoHTs,  Au.,  "F.  H.  Wkwi,  Secrelatj*. 

"Society  of  Tetegrajih  Eiifiinwrs  and  Klectricianx, 
"  Undon,  Ut  Fcbnuiry,  1888." 


ELECTRIC  t.lOHTINO. 


[The  foUovritu  tetter  upprarwl  in  Titt  Timrt  of  Tuwdav, 
unu  a  copy  Iiuh  been  formiitled  to  ub.  It  soram  dosiinble 
that  liotli  tlifflse  connected  with  the  industry,  as  well  us  the 
ptiblic,  shouM  Ih:  ke|it  i-o}:iiiHaiit  with  whiitever  iS  duno  in 
cotinecttun  with  FarliamutitiLry  uctioti  us  rogjards  electric 
lighting.— Ed.  A',  £.]:- 

To  the  Ed^m-  ^  the  Tiuu*. 

SiH:  All  who  arc  cfinnpet««l  with  the  oleetric  lighting 
iiidiifttry  are  looking  forwjiiid  with  anxiety,  yet  with  ho]H*, 
to  the  forlhcnniing  iiieelinK  of  Parliament,  1,  thorefoi-w, 
crave  permission  to  wiy  a  few  words  in  your  columns  in 
BUi)i)oi-t  of  the  right  ot  the  public  to  have  electric  light, 
and  of  our  claim  to  he  relieved  from  the  hiiidninces  which 
Parliament^  legiiihUing  ut  a  time  of  niifi>rluh:il.u  electrical 
HpeciiUtion  and  oxcit«ment,  thought  (it  to  jhlace  in  tho  way 
of  the  development  of  jiuhlic  central  electrical  lighting. 
Tho  rejiort  of  tbeHoui>e  of  CommnnaCuniniille'-on  lighting 
by  electricity,  18"ff,  raid,  "  Voiir  Conimittoe  would  oWrv« 
generally  that  in  n  syst4.'ni  which  is  developing  with  reniark- 
ftblo  rapidity  it  would  be  lamentable  if  there  were  any 
legislative  restrictionA  cateuIattMl  to  inlerfert>  with  that 
dm'clopmont."  Tho  latnentublc  iiaull  uf  the  Icgiilative 
restrictions  of  thL>  Electric  I  jghliitg  Act,  I8t*;j.  is  that,  while 
thousamU  of  iM3opIe  arc  anxious  to  hiive  electric  light  in 
their  hoiiitcK,  liicrc  is  nut  a  mnzle  cuiitrfil  stAtion  in  the 
United  Kinuilum  lighting  the  whole  of  any  given  atrui,  its 
streets,  public  IniiUlingB,  offices,  and  [ihvate  hoiiHes,  such 
as  nro  common  from  Now  York  to  Sun  Fmiici«cw,  and  arc 
to  Iw  foniid  at  Ikrh'n,  VitiniiH,  Dijon,  Milan,  Mcll>ournc, 
mid  other  plaices.  Every  tin^t-uittitii  Ktenmor  that  in  built  is 
now  supplied  with  electric  light,  ehilw,  l>anka,  hotels,  go  to 
the  expense  and  «ulTcr  the  annoyance  i^f  having  tin  instjd- 
latioii  on  their  iiroraiscs,  u  few  of  the  wenhhy  Irmt  them- 
Belvos  to  the  liixurv,  but  the  hnndri^tU  ni  thouKinds  of 
inoilerHtc  mcfiiiia  and  the  gi-ent  majority  of  the  well  tudu 
lire  not  able  to  avail  thcinwelvct  of  the  l»e[ieficial  (limoveries 
of  Edison  and  Swan,  itl  Siemens  and  of  Hrush  and  orhcru, 
hut  arc  f«*t  hjfing  ho|>e  of  ever  having  ckctric  light 
brought  to  their  hiiiiftct<  att  riuwiily  and  a/t  cheaply  as  the 
dangeroiilii  itnd  noxionx,  bin  iixeful  and  f;imiliar  gus. 

1%0  recent  Parliamenlary  pha&es  of  the  qucntioti  lUV  ai> 
follows : — 

In  1886  Lord  Rayldgh  brotigtit  in  a  Bill  in  the  House  of 
hojxU.  which  may  Iwsumnted  up  by  saviuR  that  it  propo*i>d 
that  the  electric  light  comjunios  should  he  put  upon 
exactly  the  same  footing,  alike  as  to  reiitriclion*  and  privi- 
/tvtv  aB  ffis  companies. 


This  Bill  commended  itself  by  its  faimoes,  to  &  great 
number  of  imimrtial  men,  and  as  it  vros  haned  on  the 
opinion  of  a  Comniitt«(i  of  the  Ilotn'o  of  ('ommonn  we  had 
KKxl  ho}io  of  it«  piuiaiiig.  Lt  would  have  been  Ae<«pted  "by 
uio  electric  rnmi»nios  and  firms,  many  of  whom  would 
have  to  futt  to  work  inuler  it*  piY>\nsioiis,  and  I  have  no 
<loul>t  that  if  it  had  |>aM«<l  we  should  have  had  by  thin 
time  a  ficorc  of  eontml  stutione  in  many  towns  diiitriliuting 
tile  electric  light  to  willing  eiistomers. 

In  1887  l»rri  Thurlow  l»roiight  in  a  Bill.  l,oni  Thiirlow, 
from  hid  connection  with  tho  industry,  and  fn>m  bis  posi- 
tion aa  chairman  of  ibe  Electric  Light  (Committee  which 
niuiisted  l.nrd  Kjiyleigh  in  pre{Hiring  hia  f^ll,  i«  familiar 
with  tho  lequircmcnts  of  the  public  and  the  conditions  on 
which  electric  lighting  cm  l»o  made  lo  iiay,  and  his  Bill 
held  the  balance  fairly  liotween  the  tmde  and  the  public. 
Supported  by  the  J'riuie  Minister.  Lord  Cranljooie,  Lord 
Hernchcll,  Ijiini  KiMmwell,  and  otheni,  this  Itill  paseed  ihe 
House  of  Lords,  but.,  alas  ^  did  not  [ioks  into  law.  The 
Marquiit  of  Sa]i>>biirv,  in  hiit  r)>eech  in  the  Houac  of  I-ordc 
(HI  this  Hill,  B«  re|Mirted  in  Tlie  Timrs,  summed  vip  the 
piMitinn  so  moderately  an<t  fairly  that  I  ho]ie  you  vrill 
allow  mo  t«  <iuote  an  extnct  therefrom  : — 

"  lie  did  not  disipute  that  thitt  was  a  very  suitable  matter 
for  local  aiithoHtif*  to  uiwlcrtjike  if  they  were  willing  to  do 
so,  and  he  could  (piito  imagine  that  in  18H2  the  Board 
of  Tradn  and  the  Wal  authorities,  generally  A[ioaking, 
thfiughl  it  wituld  be  a  pity  to  allow  com]ianie«  t«  step  into 
their  phice.  Bui  five  years  were  jiaAFcd  away  aiKl  they 
saw  that  the  local  authorities  were  not  generally  inclined 
t,o  L'lki!  this  [fnterin'iKti  up.  They  werti  really  putting  the 
local  authorities  iu  tho  jM^tition  of  the  dog  ui  the  manger 
— tJicy  would  not  allow  comjianieii  to  enter  upon  an  enter- 
prise which  they  would  not  undertJike  themselves.  Ho  waa 
ini;lifiod,  in  spite  of  tho  terror  of  the  ojcamplo  of  tho  ^  and 
water  comixinies,  to  go  back  to  ideaa  of  leas  re«trirt.ion  and 
of  greater  freedom  in  the  matter,  to  allow  enterpriKe 
r^  have  it*  full  swing,  to  remove  all  oh«t«cIes  w-hich 
hiul  liitherto  im{reded  it,  luul  to  offer  terms  not  such  aa 
they  thought  the  capitalist  ought  to  accejit,  hut  which 
they  felt  by  cx|wrience  ho  would  accept.  So  it.  might 
bo  jH>6siblc.  by  giving  right*  which  were  generous  and 
lai^e,  to  procure  for  the  publi<:  tJie  full  advantage  of  tho«e 
tieientitie  inventions  which  other  natioitu  had,  and  which 
now,  by  u  icstrictivu  [tolicy,  we  iirevcntod  ourselves 
enjoying,  without  doing  any  good  to  tliose  local  authoritiea 
which  were  the  subject  of  aucn  tender  care." 

As  thfl  Prime  Minister  said,  five  years  have  passed  bdcI 
not  a  single  load  authority  Ima  v«tnbhiili«d  an  electric 
lighting  *Ution  ;  <urcly  it  is  time  to  relieve  ue  from  con- 
ditions which  ]>rcvcnt  tho  public  from  having  the  light,  and 
injure  and  enp])]e  our  bu«ii](Uii«,  It  i<t  a  new  ihing  in 
England  that  wi«  *h(mld  Ik'  ]>rcvo»tod  bv  IcgiHUlion  from 
availing  ournLdves  of  the  discoveries  of  Bcimice,  though  t-hey 
are  acknowledged  to  be  useful  and  lieoeticial,  and  though 
hundreds  of  thousands  of  ]>eoplearc  unxiotisto  m^ike  lise  of 
them, 

Mr.  Vj.  (Iraves,  cnginecr-iii-chief  of  the  Post  f>ffice  and 
prosidont  of  the  Soriety  of  Tcle^ruiih  Eiiginoers  and 
Kloetricians,  in  his  pixwidontiul  adilrDM,  which  wa« 
rejHjrUid  in  Thr  Times  of  tho  ISth  insi.,  said  that 
42,3Gy  j^rsons  viave  employed  in  tho  United  Kingdom  in 
connection  witli  lolegniph«,  telephones,  cable-miiking.  and 
allied  busiriesflftt,  of  which  nuuiWr  5,000  were  employe<l  in 
connection  with  oloctric  lighting,  and  he  placed  the 
jiratttdilo  nnmiicr  employc<l  in  connection  with  the  »boT« 
iudustrie«  thiTiughmit  the  world  at  al)Out  310,000.  If  an 
Elcetric  I.ij-hliiig  Act  i*eiiduriiig  centnd  sLitions  [Kxwilile 
i.t;  jKirtxed  in  ISK8,  it  will  give  immense  impetus  to  the 
ekictrical  trade,  and  I  am  certain  that  1  do  not  exaggerate 
the  adrantnge  which  the  working;  chuses  would  gain  when  I 
say  thit  within  a  eouplu  of  yvaiv<A  of  the  |ui<»ing  of  wich  an 
Act,  some  100,000  men,  women,  and  childrtm  woukl  find 
hemlthy  and  proHtable  employment.  This  would  be  oF  great 
advantage  in  these  days  ol"^  dopi-essed  trAde,  and  it  is  a^ 
unwise  as  it  is  unfair  to  persist  iu  mainUiniiig  legislative 
roetrictiuni'  which  bivc  [lunishetl  the  uomjsuiics  anil  the 
public  without  conferring  any  benefit  upon  the  IocaI 
authorities. 

In  America  lU'c  lighting  is  used  for  »ii'oel  lighting  in 
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nasi  every  town,  nttcl  iiicuiKl««c«tit  tigliting  is  itow  quito 
ncral.  I  have  been  speaking  ttia  aftemoon  to  Mr. 
■baon'n  European  r«|ireeeittntive,  aiid  I  }:;iirlier  tlmt  the 
H-rniite  of  iiimndMisent  lighting  hax  Imun  ultuiil  40i)«r 
Flit  in  lrt8T  nvor  JU  luw  in  l)<8t>.  T]ier«>  are  no  \vsa  tmn 
il'l  li>r«l  Kdiflon  rommiiios  in  th«  l^iiilr.rl  Suiti.^s,  thf  <l>vi- 
dcixlit  ill  which  vary  from  6  to  14  [>cr  cent,  iinil  lui  AincE'i- 
ean  (•eiitioman  told  mu  recently  that  ho  hml  ^hiirvs  in  four 
electric  coiupaniea,  .-md  hiul  received  ilividiimde  from  the 
four  averaging  11  per  cenl.  on  hist  investment. 

I  think.  Sir,  thai  however  weal;  my  11*11  may  be,  yon  will 
^blluH*  ihul  [  lukve  niiwle  uiit  a  fair  c^ise  lor  the  int«rv«iition 
^bI  Parliament.  If  yon  irill  p^e  vmr  |iiin\'rfiil  Mipjion,  to 
^Bur  oiiiii«sM»l  iiiiliiMtrv,  if  ).onl  'I'liiirhin  uill  rv  ininHlncf 
^'llia  Bill,  or  bettor  still  if  the  tlovernnicnl  would  Icjiislat* 
OB  the  Rubject,  vre  may  (airly  hoiic  that  heffue  lon):  ceiiti'ii.i 
•tatione  for  Uie  dititrilxuion  of  tlie  oltn-lrir  <'nn-eiit- imiy  hv 
WtftUiflh^d  in  iiutny  town^,  pving  work  to  thouwin<U  of 
ehunka,  iifTonliiij;  a  nifo  investmiint  to  mpitaliHtit  who 
■nild  l>e  i-unttiiit  with  the  inodenite  dividurKU  which 
■ottid  Mrt.iinly  he  •umwl  in  mipplying  iho  [«ihlic  with 
trie  light. 

I  «ID,  Sir,  ytrtir  oheitieiit  (nirvant, 

S.  Fuion  Taok,  SiM.i'tflary  and  Miiiiiii4«r. 
Kdison    iumI    Snuu    Utiitad    Electric    IjgUi    ('om[i!iiiy 
(Limited),  13,  Alltert-nutiimon^,  S.W.,  Jan.  '2'>. 


ON  THE  POSITION  AND  PROSPECTS  OF   ELEC 
TRICITY  AS  APPUED  TO  ENGINEERING.' 

BY  MR.  WILLIAM  IIKIPEL,  OF  KtltNRL'lttiH. 

In  tlie  prenent  {Oilier  iho  iiuthnr  piirpn.<ius  rnnllniii^  hiN 
nauki  to  those  nranchea  of  electric  engineering  which 
mkn  tho  employment  of  eotiaidftnihle  power  and  arc  in 
UDC  vay  mnnocted  with  the  luo  of  dynamo  machinei^ 
Tift  iriacipol  of  these  may  be  treated  under  the  foiu-  fol- 
knring  Im(uU  :— 

L  Electric  tnmsmiBsitin  and  distribution  of  power. 

U.  Electric  locomotion. 
IlL  Electric  li|2htin>;. 
IV.  Electric  metallurgy'. 

I.  ELBcmuc  Traksmission  asd  Distribution  ok  Powkr. 

faitbe  n«ar  future  thli^  bnuich  of  electric  ottginecring  will 
fnhhly  occupy  more  attention  and  call  forth  mor»  nut  liiy 
(4a|)ital  than  either  of  the  thret^  others  nieiitiim^d  above  ; 
itmdy,  iiid<.'4vl,  it  i<4  eomninmliiig  n  grmt  dcrd  of  itrtutitiun. 
0*ili|;  lo  ita  siaiolicjty,  the  cane  with  which  nn  eWtJ'ic 
^L  nottr  ciD  be  applied  U>  any  piir|i<iiJM;  rctiiiiring  [^lowcr,  and 
^Hiukigh  sfficiency,  it  in  (rei'Ujiily  nn  uiiprusieh  to  iiii  ideally 
^Vferfeet  arstctn  of  tniisraisston.  N>:>  gnsitor  contrast  can  l>e 
^P  Bligined  than  the  ditl'ornnre  bet  wr^n  thn  jionitinn  of 
^^  electricity  iti  this  countrj-  aiul  in  Americji.  On  iho  oilier 
r  ode  of  tl>«  Atlantic,  although  the  science  of  oloctricity  is 
Duch  behind,  the  |in>cttce  is  f-ir  ahtmd  of  niir  own. 
Knruiwan  acience  haa  NUpplinl  an  ajjent,  the  vidne  of  which 
wen  recogni***!  by  American  cnginceps;  and  now 
tile  Ignited  i)tatcs  the  ap[)lications  of  oWtric  motors  are 
,y  rivalling  ami  will  wmn  excel  in  imiHirlance  the 
tion  of  electricity  for  lighting  imrjwutw.  U  is  to  l>e 
'icrod.  however,  that  thcrt',  owing  to  tho  high  jjrico 
the  tue  of  Htcam-|Niwcr  is  a  more  Herioiiii  consider- 
n  than  here  ;  thoy  have  also  in  muiiy  ]ilnceit  ahundnnce 
w»ter-powcr  which  can  l>c  utilised  by  electric  trans- 
OUMlon.  Notwithstjit)iling  these  ditlcrcncos,  thoro  is  in  our 
coanlry  an  almost  iinlimit«d  field  for  tho  employment 
this  mwie  of  tmnsmitting  power  chd(t[)ly  to  a  distance, 
id  of  distributing  )iuwcr  ;:ciicnitoi  at  a  central  atation  to 
niiralKr  of  liners  in  the  neigh t>oiirhn<xI. 
Were  it  uot  for  the  cost  of  the  ily'i;imos  and  motors, 
tritnty  wouM  su]*crsodt:  to  a  grcitt  uxtvnt  thu  lue  of 
It*  jiiiil  "hafiing.  Ill  hirge  works,  wher«  hijjh  sgweds  are 
jiiirud  iimt  the  demititd  for  jhiwit  i.<  variable,  the  efficiency 
brItH  41x1  nhnfliiig  is  very  low  intlccil.  As  much  a^  '2*>  ]ior 
L.  of  the  jiowcr  may  l>c  ali(Kirl>cd  by  the  sbaftiiig  when 
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the  full  nimilwr  of  niiu;hintt«  are  in  lue ;  and  in  iuch  a  cas« 
with  half  the  machine*  in  uao  tho  loss  of  power  risM 
to  nearly  ftO  jwr  cent.,  while  in  the  extreme  of  (irivine 
only  a  single  machine  even  99  (wr  cent  may  lie  lost.  With 
tiloctricity,  on  tho  otiicr  hand,  no  [Mwur  is  being  used  in 
kcirping  tho  tnuismittin^  medium  in  motion,  the  conductor 
Iwing  siJitionar^'  ;  the  loss  Uvkes  place  only  wliiUt  ijower  is 
actually  being  ui^ed  by  the  motors,  otu-h  of  which  urivea  it« 
own  machine.  In  fact  the  iiercent^e  of  [wwer  loat  in  the 
trjiiAnuuiti);  medium  Itecomss  imaller  as  the  unKtunt  of 
{xiwer  tniiii^Duttorl  h  reduced,  which  i»  exactly  iho  eonvorw 
of  whtit  Itappene  with  belting  un<l  sliAfting.  For  the  sake 
of  illiisir.(tioii  iiitd  i'om|ii)riMiii,  let  it  W  a.<utiime<l  that  a  loAS 
of  2.^|)erreut  ii(  |N>wtM'  would  take  placu  in  the  olectrie 
conduct^^ir  whvn  the  full  Iwid  is  on  :  although  in  reality  tho 
loaa  would  iievni'  l>o  almvu  10  {mr  cent.,  luid  need  not  lie 
iiini-e  than  ."i  jier  coiiL  Then  with  half-hiekd  the  lu«s  would 
l)c  \'2l  ]Mr  cent.,  and  so  on;  and  with  one  machine 
|KMsil>ly  onc-tonth  of  I  iier  i^nt.  might  rcprosont  the  Ioas  in 
the  conductor.  When  it  i*  rememliered  in  how  many  cases 
the»v<.vnigi>  load  Itia  factory  islejtxthanhalf  th<t  raa:citnuw,  it 
is  evident  that  thiM  iioint  is  one  demaniling  the  greatest 
conaifterntioii.  In  Nnw  Vnrk,  where  a  large  number  of 
motor*  are  ttiipplicd  wilh  ourrenT  from  tlio  electric-light 
inuliis,  it  haa  been  found  by  cxiicriciiiou  that  on  an  avoraeo 
less  than  ono-lhiixl  nf  the  whnic  nnniber  of  motors  are  m 
use  at  any  one  lime. 

The  depreciation  of  the  electric  conductor*  is  compftrs- 
lively  small ;  but  whether  the  nanng  of  renewing  beltt  and 
of  hibricating  shafting  would  not  IterounteHalaneed  by  the 
wear  nnd  tcnr  of  motors,  i«  a  iiuesition  to  bo  settled  by 
individual  cx|»erionco.  The  adviintage,  however,  of  gctliiij' 
lid  of  shafting,  thereby  obviatingihe  nece!ii.!ty  of  luli lit. tonal 
i^laltilily  in  the  bnihting  and  iloing  away  ivjlh  constant 
lubrication,  und  the  further  udviintagea  of  saving  the  spnco 
and  light  ubsorli^il  by  lieltfl,  and  of  the  ease  with  which  the 
conductor  can  Im3  *htfte*i  to  suit  any  ilosirtM)  alteruttuns  in 
IHiKilioti  of  nmchiiiot,  arc  aUu  very  imiwrtunt  matters. 

Thf  distrifrnlujn  iif  p-zuier  by  olectricity  from  a  centiml 
station  to  small  users  will,  in  the  author  s  opinion,  form  in 
many  towns  a  larger  business  than  the  lighting.  Both  can 
bo  done  from  the  aamo  mains  and  generators,  just  as  is  tho 
case  with  gas  ;  it  is  merely  a  ttuestion  of  economy  and  con- 
venience as  to  whethei'  gas  or  electricity  shoufd  he  used. 
The  cneouragemcnt  of  timall  industries  ha»  lung  dotminded 
si>nK'  cheap  means  of  obtaining  power  in  small  uuantitiea 
— fiay,  from  i  to  2.'^  h.-p.  The  gas  engine  has  not  altogeliier 
met  the  reipuremenlM  of  small  wtnblixhments,  although 
needing  but  little  attendance^  for  the  first  cost  of  eveu  a 
.imall  engine  in  highi  and  the  amount  of  gaa  eonaitmed  is 
hirge.  Moreover  the  »|iee»I  is  generally  irregular,  owing  to 
the  intermittent  impulse,  which  is  moi-c  especially  notKe- 
ablc  with  light  loads;  and  n  coiiaiilerahlc  amount  of  wear 
and  tear  takes  place  in  the  valvea  and  working  |)arta. 

An  electric  motor  can  lie  atarted  and  ^lopiiod  at  will  witli 
the  greatest  caw;  it  roijuiros  the  snmllcat  amount  of  atten- 
tion, occupies  tho  minimum  uf  space,  und  can  be  plac»l  in 
alniast  any  jmsition.  An  ordinary  shunt-wound  motor  will 
nui  at  an  almost  constant  s]>gixI,  with  a  nmximtim  variation 
of  only  5  (>cr  cent,  fnini  ninning  light  to  fully  loa<lod  ;  this 
fact  was  first  |>n{nto(I  out  in  an  intereating  pa[Mr  in  the 
rhilfmphifol  M-ignniM,  for  .January,  18H6,  by  Mr  Slordoy, 
who  has  done  much  valuable  work  iii  the  perfecting  of 
the  inodeni  dynanto  machine.  He  haa  kimlly  sent  the 
diagram  exhibited^  showing  the  result  of  iinme  teats  of  a 
\'ii:turia  motor  fur  cliange  of  s^ieed  uniler  variable  load, 
wliich  illustrates  the  remarkable  couataney  of  speed  attiined. 
This  exeaedingly  close  regulation  was  ootained  by  luing  a 
»implu  shunt  motor  of  euilahle  construction,  and  without 
any  accessories  such  ait  the  many  forma  of  governing  devices 
to  which  so  much  attuntiun  bad  previously  Iteen  devoted. 
The  result  shows  that  such  a  motor  po9M»*efl  a  pniirtically 
perfect  jxiwer  of  tteltcoiitixjl,  not  only  over  itit  nite  of  speed 
wilh  varying  load,  but,  what  is  of  ixpial  iniportjince,  over 
the  energv  alw>rl)ed  by  it ;  for  it  hclpn  it*olf,  as  it  were,  to 
otilv  »ucn  an  nnioiint  of  eneigy  as  will  uimble  it  to  deid 
wilh  the  work  inijKisiid  on  it.  Another  advanuige  in  the 
use  uf  >:hiint  motors  is  that  thity  net  as  generatar>i  "kVaix 
tbemselvea  driven  b\  an^  exVra'nwwkR  \w>'««« ,  ■is\v\\vM.\.  -wyj 
complioition  o(  swiuV  ij,waT  wvi^  a*  '■«  wt^vvwA  -KVCft. ».  wxves* 


motor.  This  but  mu  first  pointed  out  hy  Sir  William 
SicmenB  in  a  piper  i-carl  before  the  Society  of  Telegi'iifiS 
Knj^ineoi's,  Sitl  June,  1880.  In  *iich  a  Hy«t«m,  whotv  mil- 
ways,  lift«,  i&c,,  are  being  worked  by  motore,  the  ciUTcut 
^nciutecl  hy  de«wncling  trnins  or  Iwids  nti^ht  wiffico  at 
timeA  niij^hc  Kutfice  .it  tiiiici  t«  su[iply  tho  rest  of  thamotonc 
with  sufficient  ciuT6iit  for  their  work,  without  atworbiog 
ntiy  currQiit  from  tho  dynamo  ;  i>t  iiny  rate  it  would  re<hice 
thii  .imount  of  cuiTfiiit  reimirwr]  lo  he  Kii[ipli<?d  by  llie 
dywimo.  The  tir*t  i*ost  in  also  small  comjinrwl  with  that 
n!  a  (pw  niigiiio.  A  1  h.-n.  motor  will  foi*t  il20  iigaiiist 
£100  for  n  gas  engine.  The  cost  of  niiiiiing  a  pis  «iigine 
is  iil..>ut  i^iio  i>o!iiiy  per  hoM«-}»ower  iior  hwir  fur  pis  iiloiw  : 
tliu  Kimi!  jiDWcr  generated  by  »  dyniLitin  driven  hy  un 
efliciciit  Hteam  engine  coma  only  uWiU  oiie  fnmiiiig, 
ciin'eiit  being  aiipplieii  from  street  riiaimc  jimt  iw  p»«  is. 

An  small  stcuni  engiimx  uru  buinjj  siijier&vdod  by  giia 
ODf^ues  whoT'ovor  the  outlay  for  the  tatter  can  be  afforded, 
the  coinpctition  ill  regard  to  sniiill  jiuvroi'H  Hex  betwoen  gits 
and  elo):tricityf  &iu]  stfsuu  imiy  be  left  out  of  tbe  ([uvstiun. 
There  it  ol  course  :i  limit  above  which  steiim  ImciHne^  the 
choajtCitt ;  and  [irobubly  10  h.  [k  muv  liu  tiilfvn  a.-<  iil>util  thai 
limit  in  this  country.  In  Biwlon,  in  inc:  I'tiitcdSijiU-s,  whLTC 
Homc  liiindri'dM  nf  luutont  nre)ni|)|)lidd  with  oloctrii^ity  fmm 
conti-al  itiilions,  thoy  mnge  fi-cim  |  to  i-'»  h.p.,  »nd  aro  work- 
ing lift;*,  iirinling  iM^t;ililii<hiiiojit4,  smiill  niai-liiiiu  8ho|M.  uiid 
wiitcb'UuiKtiii;,  Lailorin-;.  Ixxit^ making,  niid  nimilur  iudubtries. 
'Dieir  working  M;om«  lo  I)o  highly  a|>|>rcciiit«d  ;  and  the 
atithor  under'ttHndn  the  lusont  would  be  willing  to  |miv  avan 
SS  (ler  cent,  more  for  tliem,  in  L-onswiuoiire  t>f  their  con- 
vuineiice  and  regularity  in  working.  In  (leneva,  nithin  n 
radiuA  nf  a  mile  ami  a  i|uart«r,  thoit  utv  no  fewer  than  IT-' 
niot^irs  al  work,  vaiyiiig  from  J  tu  70 h,-|j.,  »up|ih'iiig  txiwer 
to  siiiull  woi'kirhapa  aufl  fur  nthor  ptiriHwea,  the  nlLTtric 
jKiwcr  being  olitiiiimd  fivm  i|yitaiiio»  and  tuiliiiie.-'  which  aiv 
driven  by  water  jmwer  dei'i\iul  from  tho  Rhone.  The  iii- 
Ktallaiion  is  paying  iu  wa\*,  and  ie  about  tn  be  largely 
inueased.  At  the  Falh  ■.[  Niagara  |iliint  is  being  put  down 
to  dialribnl*-  (M)wcr  olilairwd  (nrtii  the  fall?i  tn  ncighlujuring 
t<)ivn«,  iti<.' biding  Biitlalu  which  i^  20  iniiea  distant  ;  the 
amount  of  power  is  slated  al  15,000  h-i)...  of  which  lO.OOU 
h.-ji.  ia  contracted  for  al  £3  jior  horse-power  |>er  aiinuiu  fur 
[Mjwernnd  lighting  |MU-|]OS<.>s  in  IliilTsdo. 

A»  an  interesting  cxamplf  may  lie  mentioned  ii  fi  Ii.-|i. 
niotnr  re^'ently  mocled  by  the  Hriwh  Cnnipany  uf  Cleve- 
land, Ohio,  in  a  jiHiiting  ealjiblislimenl,  whcr*  it  wm  con- 
netted  with  the  regular  air  light  circuit.  It  taken  the  |i1bcd 
nf  3  10  h.-p.  steiini  engine,  which  h;i<l  Knmptinies  come  to  a 
MamUtill  undor  its  hmd.  It  driv<w  abont  70  lo  80  f«et  nf 
nliafling,  thiYu  cylinder  iircixnes.  four  platen  piissscs,  <mu 
large  |)apor-Lnilter,  and  wne  vury  hwivy  lift ;  and  bV  a  4in. 
bolt  carried  up  through  thi-ee  IIohh-s  it  alwi  drive--*  ihrce 
ruling  inachinea  atat  fimr  [niiKii  Liitt«i-».  It  doex  it^  w<irk 
»[>lendidly,  and  it.i  motion  is  Ktunly  and  regular.  It  has 
proved  to  ihi!  |tropriotur's  snlisfactiuii  tliat  (»rinting  olfiees 
eonld  well  afford  to  employ  electricity  iiL-ftead  of  Ml«jin. 
even  in  raseJi  where  the  hnn  riiat  might  bo  nioix'.  In  many 
other  Uiwrw  in  America,  where  ihe  eloctrie  light  mains  are 
within  rwich,  the  numl^r  of  mrtt">rs  nlrcwlv  in  luc  is  very 
great ;  within  two  years  5,000  nioUiri  Iiave  Iit-i-n  mii»- 
pliftd  by  one  firm  alone,  and  the  uutlinr  uiuk-rstands  that 
ibc  [tniKh  ('om|utny  are  turning  out  im  many  motort;  ii-s 
dynomofl. 

In  some  place*  in  thin  country,  and  mure  esj>eeiHlIy  in 
LiimM^hire,  it  ib  cusUtmaiT  for  [mwcr  t-i»  by  supplied  from  a 
large  stwim  engine  l-o  neigh Imiuniig  bnildingx,  which  aii;  let 
out  AS  tw]uimtv  worktthnps.  In  such  in.'^tancfM,  however, 
tho  (tower  suppliyd  is  more  frequently  aljove  ihiin  ImIow 
30  h,-j»-,  and  prolwibly  it  would  not  rmy  t«»  intruducu  an 
tiluctnc  mutur.  81111  it  should  not  lie  forgotten  tbiit  in 
renting  the*e  workshop*  col Ljiidemble  inonnvpnienre  mav  !« 
inoniTtvl  as  regards  tlie  locality  of  thr  pixiiniflts  for' the 
miinu/aL-tnre  :  moreover,  the  rent  is  often  tlispmjmrtiomuely 
higfa. 

Manv  Bchemes  have  been  propounded  for   distributing 

fCi-  in  inanufin.timng  districts   ny  nicjiitB  of  steam,  com- 

vse^l  air.  and  wiiter  pressure,  euih  of  which  is  in  n»e  to 

a  sumuwiiul  limited  extent :  un'l  iih  nil  nf  them  have  been 

kfiotvn  ioiifi  onon_gh,  it  may  ecomingly  be  infc-iTcd  from  their 

/Jru'toJ  amphymcnt  tbut  theiv  ia  nor  much  to  recommetid 


thoir  oxtondod  use  commorcially.  With  »team,  tho  «»n- 
di!n»atinti  in  the  pipes  causes  loss  of  protwiire,  and  refliilta  in 
wet  Bteani  being  supplied  t*i  the  engines.  ComiHvssed  air 
cannot  cfficionti^"  be  worked  exjunaively,  and  is  atl'«n<led 
with  loM  of  hont  in  the  comjiressor.  Wuternre-ssure  common  Iv 
involves  using  the  maximum  power,  wliatover  the  irorlt 
requin^l.  Besides  these  prominent  faults  of  the  thnw 
Hovoral  mothnils,  what  ia  of  the  groatodl  iiu|wrtunc«  and 
eommoii  to  all  three  is  that  the  "eneraling  plant  lias  to  lie 
usod  nlm<i*i  exclusively  for  sujiplying the  |)ower,and  cannot 
bo  milisLvl  for  other  puriiojoi  in  uiluitioii ;  wherew  with  » 
central  electric  station  the  engines  and  dyiianiof  ser\'6  lo 
genenkle  ourruiit  for  lighting  purjmees  also  at  night. 

CVhf/iVriM.— In  colUorim  elootricity  will  bo  largely  adopted 
ill  the  near  fntiiro.  For  umioi-ground  hauling,  inunmng, 
ventiLitiiig,  and  drilling,  it  e;ir  readilv  be  appliw!  wito  ftn 
efficiency  double  that  of  conqtretitied  air.  With  a  well- 
amtiigct'i  insullation,  '■>  per  cent,  of  the  brake  jiower  of  Ut« 
mgine  will  be  utili^e^l  un  the  shaft  of  the  motor. 

For  banling  and  pumpin"  wire  Tv]>6s  or  ixkIb  are  the 
greotest  competitors  of  electricity,  which  ob\-ii»t««  the 
following  disiidvani.if;en  in  connection  with  them  : — t'hancc 
of  lieakdown  ihmngh  stmiii ;  wear  and  tesir  :  mishap  to 
guides  through  lalh>  of  roof  or  <lirt ;  trouble  and  expense  of 
oiling  the  guides;  und  I'uum  reijiiired  al  |>it  month  or  ut 
liottom  for  cngiiu!,  pulleys,  or  lovers,  or  other  gear.  A« 
tho  tciidc"<y  in  mines  in  this  courtr}-  is  towards  a  reiluc- 
tion  of  wiirKliig  hourK,  the  tpieittion  of  mechanical  haulage 
bocomeH  most  im[Kirt!int,ln)ciuisehorisG«mu»t  Itefod  whether 
at  work  or  itilc,  and  the  p(Mt  of  hauUg(>  by  horsiw  therefore 
increases  as  the  working  horn's  become  rolureii. 

For  vt>iitilating  and  drilliu",  conijtrc^sed  air  is,  |>crlukpi^ 
nnwt  largely  used  -,  and  oiio  «t  the  grt?at  points  in  it^  favour 
is  that  till!  cxluiu^t  is  uvoiLible  for  au|tplying  fro*h  air  to  the 
miners,  and  for  driving  out  the  foul  ga»*  after  ihc  firing  of 
shnt'S.  Hut  the  coat  of  the  comproesed  air  machinery  in 
he^vy.  us  is  aUo  that  ul  the  pi|»e9  for  conducting  the  oom- 
[iresscxl  air  fmm  tho  comjii-e*«jr  to  the  pUi-«  where  it  is 
Uiwd.  The  cost  nf  electric  plant  is  souicwhat  less,  and  the 
c6icicncy  ia  very  much  greater;  while  hy  using  old  hnuliif^e 
rojics  as  conductors  the  east  of  this  item  is  rendered  very 

SIIl.ll  I. 

Al  I'r.ifalg-ar  collieries,  in  the  Forest  of  D«m,  tJiorc  is  sn 
inti'i'esting  instaiictr  of  pumping  on  a  nniall  srale.  A  (irummc 
niachini!  driven  at  iKink  Biipplie»  ciirronl  to  u  inirtor  in  the 
mine  SUO  yanis  di.staiit  ftmm  it.  A  cnnwuof  1 -"^  ainiwres 
at  100  volta,  ei[iud  lo  l.-'iOO  wiitU  or  2  li.-p,  is  loiind 
luitHcieiit  to  work  the  [luniii,  which  U  dmihlo-acttng,  .lin. 
diumotcr  and  f^in.  stroke,  and  runs  up  lo  70  ri'vobitinn*,  or 
.15  gallons  jwr  minute,  lifting  alx)ut  Soft.  The  entire 
installation  cost  £i.'jO;  it  lus  Itecn  working  aliout  four  yuirs, 
and  has  givon  su  much  satisfactiuti  llmt  additional  plant  has 
lately  Imjoii  put  in  at  a  distance  of  l,Gr>0  yaivls  from  tb<  pit 
shiift  (or  lifting  120  gidloiin  per  minute  ItOOft.  high,  tno 
dislaiiee  bc>tw<>i>n  the  pump  and  the  uonerator  being  £.:!00 
yai-ds,  A  double  throw  pump  with  9in.  plunder  and  lOin. 
stroke  ia  driven  at  2.'i  revwbitions  jmr  rainutu  by  siHir  geur- 
iwg  reducing  6  to  1,  the  siiiatl  pininn  l»eing  drivnt  Ity  a  licit 
from  the  motor.  Current  is  cf>nvo!\'ftd  to  tho  motor  by  a 
conductor  com|Wsed  of  111  wire*  N'o.  16S.W.<J.  (O-OfiAin.) 
thick,  givingO-OCrisiMiai-e-iiich  U>tal  sectional  ar^,  imniUtM 
and  ciini6<l  on  iwrtnenware  instdators ;  an  ohl  iin.  wiro- 
ro]»c  scrvcj*  for  the  roiiirn  circuit.  Tho  efficiency  obtained 
throughuiil  is  only  35  per  runt. ;  Imt  a*  much  as  fl-+5  h.-p, 
or  '2'2  MT  ccint.,  is  lost  in  ihe  aiigine  alone,  which  in  an  ijil 
one.  The  c(u>l  of  ongino  and  electric  plant  and  pump 
complete  wujt  £'7i,  without  pipes.  The  weekly  cost  nc 
inaintunanee  is  giv«n  lis  follows  by  Mr.  Brain,  the  colUj 
manager  :— 

Hngtiieers,  half  time     >••-  -£1     d 

Men  underground,  full  lime    2    9 

Small  coal  consumed,  my  36  tons  ftt  Is I  16 

Oil,  w-ist'e,  and  sundries  0     7 

Interest  and  «ieprwiat;on,  say  15  percenL...'    1  IT 

Total  per  week ..'. £7  17 

Total  per  annum  JCiOS,  showing  a  yearly  saving  of  £170 
the  water'|H>wer  that   \r;ia  nut>er.-^ied.     The  cost,  of  tlit 
water  r-iised  is  Q-O'J  penny  per  li.-p.  [iw  hour,  and  1  'S  pencj 


i 


im  1<000  gtShoB.  At  the  same  coUienes  a  i>-It.  fun  is 
iLd kmg  workeH  U>'  aii  electromutur  ut  1,600  ymtls  d in- 
t  front  the  );en«rntor. 


ELECTRICAL    HEASURENENTS.    ESPECIALLY    AS 
APPLIED  TO  COMMERCIAL  WORK.* 

BT    rSOF,    WM.    A.    \STHONV. 

W«  iiMd.  ]t<>«ev«r,  insUiiineiila  for  m«:wuniig  currsiitx  iti  tho 

««Aii    :  '":iit    itylinliix    iiiJWiliilKli,  hImI  n  ^Ont   wHiitJ'  of 

ilftpii  1   iiiiiiiiW'Mi*   liAVv   hcCii   oi>n&tnictxM]   f->r  tlioai! 

nmm'.       m  -I'lin'al,  »ii<.'li  iliitniiiirlita  ci-luut  -4  it  null  i-f  u'lri: 

Jiiil:>|ui^  A  nutgtivtii;  liclil  wtiicli  \*  cttm\ii\rvA  witli  nii  iirtiKoiuI 

fi»U  fMiluucd  ^>^  tlvv  jitirjuite,  vr  tho  uiat^nctiv  f-iixv  tXvfvXxyv'X 

bf  tM  evil   ill    lliu   }>rt«cuci:  nf    Huiiiu  I'Lliur    iiinK"'>tii-'   ficltl    in 

blncd  \>y  vmi  ktu'Wii  fi-ive.     Tu  W  mere  exrJicit,  t>ii(^  f<>nii 

aluBinvl«r  o.-4>sitt'<  "f  »  coil  which  U^iulti  ^>  uot1<.>ct  n  iicwUtt 

apmul  lliv  wrtiliiiiLl  ti^l-l  •>/  *  livniiMnciit  mni^iiiTt.    Tlio  ni^i^tiroi^y 

>i  iltM*  inatnnn<^Ui  iIciioiKtn  it{<->n  the  c-mi«I.uicj'  it  lliii  ojijn-Ji- 

injGcM.     But  n<>  ptrniiiiiiunL  iiinipict  <l<>cn  roiiutin  c»iu>t«iit,  iitu) 

due iiitU'uiucnU.  tlicrefwtt.   ncwl  to  W  (rct(uciiUy  wiIilnTttcd. 

AbHW  ("Tyn  uf  niiuiiutvi'  ia  '>u«  in  mliich  tlit.>  v-<til  vsKa  ti|H>ti  w 

■I    tn'ii,   •l«td"|>iii|f  ;i   li-nsw   «liicli  is  itpiomoil  hy  ;» 

Here  the  nccunicy  >rf  tbu  inntriuucnt  ilci>vnOH 

"..  ^1 'U'tJtiiuy  ui  th«  RiiTing  iiiul  n^wii  lh«  Gonstnncy  <>f  tho 

J  the  hiilu  tiiiuu  »f  inw. 

Aiki  here  let  luc  MY  (liut  t,  ninuiiL'tii:  fivltl  is  u«t-  "t  \U,v\t  n 
dm.  Ti>  linvu  /iri'cr  tlu*n'  tniiat  w  lwi>  uit^pi^'t!'^  Ixxlico,  aikI 
ifv  (wtve  uxurtrtl  i1«jktiiiI>i  il*  much  ti[>u)i  the  ullv  hh  ii|i>>ii  lilt! 
•An.  A  coil  i4  win- o«iiv(!yiiij:"'^"'Tt«>bdoTolrnMft  innKnotiL' 
ItU,  Iaii  IxtfoTG  &  foive  ctut  l)0  ]>nNlui»Ml  Bomathing  dau  thitt  c&ii 
ik>  itfniny  m  uiA^atic  ticlil,  u  ■  nMu  of  inn.  h  nugiivt.  oi- 
nthar  coif  nf  wire  mtryiiig  n  current,  iniist  bo  brought  within 
ibcnaguuf  itfl  uctioii.  If  ttiis  n'otin)  iKxIy  mii  inily  iii<inhji.-t:  ii 
MikficUI.  lliL-i)  only  A  fuiililu  UtKa  will  )>i)  pniJucwI.  MlM'l^- 
viw, UiQ  forcu  will  v«ry  with  every  chiirixc  hi  lliia  aeccind  body. 
■nsiftlH-  current  in  the  iminitiy  coil  rvnuiin  conaliint. 

baJling  of  this  fAct,  of  the  iicMiwit.y  ivf  two  uuignctic  bodies 
hwtlapii  nwgnoHc  frtn-t.  mnin-ln  nu-  of  «  qn<^d')n  oftirii 
«M  in  rvf»nl  t.i  cxtmrtiiii;  imrtii-Ii-s  nf  «t<-i'I  iliui  hurc  iTriniu- 
aMilol  m  ihi'  i-yc,    WoirM  mil  »  xiiltiirii-ntly  ]H)Wfrfijt  iniitfiu-t 

>b|B|ln<lt  r      I  nl«Hy!i  U'lli  lhe<)lli9itii>in.T  lllitt  th«'  moHt  ]"'Hel'- 

Mpui^ct  in  ihn  wurlil  oulil  «x«tt  hut   it  ainftU   furvw    i];ii>ii  » 

islayuticle  "f  rtoel.     If  ym  c«n  I<m«oii  the  piecB  of  rtoi-l,  » 

H|Mt  it  *  r^i^-  |><Mid  ineauta  uf  t*kin^   it  out   uf  the  eye.  but 

4n>iniall  inii^trt  'i'lfii  na  wvll  a*  n  Iaiso  mie.     1  wm  mice 

til4  hji  a  (wntli'inati  tli.tt  liu  hiul  kiiiiwii  nf  n  st'U'iiiu  niNillii  lluit 

w4mttliiwn  in  Ihe  Moali  <A  the  It^  liciiig  ilrHUTi  mil  by  tliu 

*|flictfii>n  c<f  n   |iiiHr«r(iil   iiM^iiet.     I  remenilmr&il  how  little 

Mm  th*    iiiiMt    iHiwitrfuI   nii^iet  cMn   eiert  where  «   iiuwin)^ 

Mdle  ii  (he  ixifly  iitlncted,  anit  thought  In  niyM-[f  IhM  the 

Mntent  iieMitoi  iiHitiniinli'ni.  S-iuicnlytm  wi!l  r»>mfnilici-  thnt 

thtnit  wnn  {ig:>>)>:(iT4|  In  biiilil  th(i  1.000  fnel  inui  towt-riii  Mnrii. 

I  nu  jiii-ili'-tt-il  tliiil  all  iht'  liBWH  inin  nilioluK.  knirvvi,  jiuuttrH' 

'  1'       •    tin  |ain«,  U\  lay  nothintj  of  w;l(ji >n-tirc-ft  anil  Iioi-m.-- 

oiimc  rniihing  pcU-nisU  to  the  bane,  in  ci>nst<(jtit.-»ci! 

Iieci-miii^  A  gnxit  luit^iet  liy  the  milh't  inibictioii. 

'  iviniiiljn^  \\\v  ]iTivIi('ticin,   I  iln  not  think  i  fih<iiil<l 

tiir  •.1,1  |ir>-.-;:iiiU'in  |o  liiivi-  luy  kovs  and   |»Hikvt-kiiiftt  thin  uiilu 

ilu  »t«r  if  I  wi-rt'  i^'iiiK  t'>  visit  iSiru  Hftvr  the  oTvcli'Mi  of  ihu 

'grmi  ti>*<-r 

Ktfi  III  rc-lnm  Uxniraniinnter,  lliu  little  miua  of  inui  isnttrH^bil 
^  Um  n'il.  lH<n>tiM>  it  liin'omieii  iliwilf  ■  ningnet.  If  it  lieoonie  n 
•Inin^  ma^ift.  i<  ii  iillnirdil  utTotigly  ;  if  it  Ixiciiiiin  n  woiik 
n|p»H,  tt  L*  iiltrM'tuil  tei-lily.  ltd  ltU(fnt*lie  •ttvngth  will  not  hi> 
tU  aw*  aniUir  all  cir«uuutAn<.'«s,  Htul  the  foreo  emrUi'l  liy  tho  (.nil 
qui)  It  M.  Lhvreloru,  n<XalwuysthesHnii>  when  I  he  iuiue  eurrvnl  i» 
Miti^  I  tiave  reoptitly  ro-ciJibmtiwl  nn  AyrUm  iiii4l  Peny  initru 


mt  the  [lennnnimt  iiiwukI  ty)H>.  uml  found  iln  i>>ii!it*nt  IiimI 
(faUfed  16  |i«ir  ('fill .  ftinro  uuit  Mhn'h.     IjuT  H|irin)f  I  uilihrntetl 
tmiRt]^  umnvlwK  tit  (Jm  miiii- nun-,   timl  li-iiiul  oiii,- Ui  iviul 
""■  Ut.  Cut,  uhile  the  olher  wna  nearly  u  much  tlow. 

:  ndmtiuicl  from  thi«  llutt  )  coiMiiler  those  instnunciibi 

|v«Iml    Thsy  sra  th«  Ixiot  in  hAw.     WhAl  I  wuit  to 

I  jov  b  tlie  impiwtJUiee  uf  rriX|ue»t  oDnifMriann  of 

nu  witli  other*  knnwn  Ut  be  ataixlnrtli.     Thoureti- 

ibe«t  itmnietL-r  ift'uie  in  which  t]ieforc«  exertml  hotwciMi 

I  in  the  iMxnD  circuit  is  "ppnuKl  by  gmvily.     Herv  ihv 

rtlopKl  d«poo<ls  only   u|hi»    ihw  ciimitit  which   it    in 

\U»  mauitru,  «»l  Lha  oi>|HUiinK  f'<Ke  I*  tho  one  fnroe  a( 

ad  thAt  d<HM  Dot  hAve  i<>  1m  wntchod  aaiI  t^tivl.  hut 

titQ  l'>-dAy  M  ycetcnlny,  And  can  be  tnulvil  to  Iw  the 

Muomiw  AS  Liwlny.  Nuch  nu  itmtniinont  wriuM,  therefore, 

ittam   ifuhcnliotif.     (Tb^tntuin    ttiHl nimenU   exhibit<.il.) 

p,  huwtrTifr,  iimetienl  dilKuulliM  in  llio  wAy  of  ronstruct- 

Llaittn/;t  '>r  A  l«<iHum  <lc1irMv<I  it  I'ht  Fruikliti  Iiulitnto. 


ing  such  lui  inntruinent  for  the  meAaiireinenl  nf  Urge  current!. 
Oiiit  of  the  oi>ils  niiist  be  mcvAble.  uid  it  in  difli«ilt  to  take  R 
Urge  vuirent  to  And  from  it  without  impuaingAomecnnctnunt 
upon  it«  raotion.  We  atill  want  for  coiaincrdAl  iim>  n  r««Uy  ijoud 
kauDeter  for  ineAsiiring  Ui^jk*  rurretit*.  oiiv  that  wh  can  iru«t  aa 
we  tiUAl  our  soaUm  for  wci^hici^  itiffrvhAndiut,  tii  give  currvct 
indicAtinnA  for  week*  nml  niotilJia  Atid  y<uit«. 

I  h&v«dw«lt  thuAuiain  thoau  ijiHimitients,  whk'li  lueutin  rote 
nf  Row,  hiicnuAe,  as  I  have  already  i^id.toiiio  nf  the  most  itnportAut 
oBei.'tH  <if  eleoIriecunviitA depend  np-in  thi*  elenienl.  Thvic  nre 
OAAei,  however,  where  wo  wieh  to  kin'«  tlip  t^.l.tl  iiunnlity  of  I'loi;. 
trict^  flowing'  in  a  givvii  interval,  luui  .■jh-h  notliinu  (m*  the  mUi  of 
Sow  At  any  given  iiinlAtit  dnrin){  llml  intvt-i'al.  Fiir  instance,  we 
are  fiiniixhinijiitiiiuiiu  with  iucandeiiqenl  lt)jhu.  ll  id  iinpurttuit  tu 
kiioic  thvipiiuiliiy  i>(  ij|i-clriciiy  furnished  [leriixintli.  Tlie  unit  in 
wliiuh  we  UHAUure  el&elricity  in  AUch  camh  iNlheiiuAntityr"ni'c}'eil 
in  'kiie  fleetind  by  a  ciirreni  <<f  •■tie  atnnore.  Thi«  in  the  cadoinb 
n]reAWya[Kiken<-^.  U  hunol  liKunfouiiiloiuiy  to  <v>iiNtrucl  a  rvliahlu 
oonli<inh> meter.  Tliti  F,ib»fin  C.'oni[uuiy  iumih  nieler  ni  wliicli  the 
current  H<ip(i»tt»  xincupnina  eiiic  jiUtv.  Thi«  isn  vt-ry  (("-tKl  nielhod 
for  the  Uborat'iry,  hut  it  ia  ditticult  in  practice  t/i  ftillil  all  the  re- 
(|uirt)niniita  for  c>^ui[>l«tety  reliable  meten.  At  leact,  so  fAT  im  I 
can  Ivani.  neither  the  cnnAiimen  nor  the  GonijHUiy  Baoin  tw  b«  per- 
fectly Mti-ilie>i.  The  now  <*iiiIomh-mrt<ir  oxUdiitiHl  and  dewtirnNl 
1>y  Prof.  Forl><.'«ali[>iil  aTiii>nl)i  ii^>,  atn  nii-«tin]|;  of  thii  l^t.-cLHcAl 
KDgiiioem  in  N>'w  Yoik  (arifl  in  this  Hall),  du|><'niU  for  itA  actiou 
«[».«  the  ■li;viih,]»iuiiit  ..f  liLiit  in  a  wiiv  by  the  flow  of  the  cur- 
tunt.  The  wire,  in  the  form  ci  a  tUt  spiral,  is  jiUood  beh>w  a 
tittle  wiiiduiill.  The  How  of  uli-clrjcily  in  tho  wire  heata  it,  nnd 
All  Heta  Mp  air  currt-ivtA  that  C4IILM)  the  little  winilniiU  lo  it;v«lv«. 
A  ttnin  of  whvel-work,  cmn»ictc"l  with  tho  windniill.  acuut*<a 
the  hands  in  front  of  n  dial.  Thuatliif  iiiitcuiuent  ivgUten  (lie 
flow  'A  olvcti-icity  am  a  )pi«  niclvi'  ix'ui*tei-i>  tht'  Bow  of  ^;iui. 
Practical  uisi'uricnce  •■tily  tsnn  lull  whoOivr  thi«  intl-nimunt  will 
fulfil  all  ihv  iv<|uii-enientii. 

But  Ihu  utouHuretiiviit  i^  eurrvnteor  (•fquAnlitid'of  electricity 
u  but  a  Munll  |iaiI  uf  what  is  re(|uircd  in  oloctricAl  iDeoaurc- 
ineiitA.  Potential  in  niuiiy  caadi  is  quite  im  importimt  an  vlenient 
na  sU'ong^tJi  uf  current  »r  quantity.  Tu  gu  bwctc  tu  our  aiia]o^>;y 
vt  A  fluwing  fluid,  wo  know  that  prtwure  in  nvcoouty  to  IiHuk 
our  giui  to  the  burnen,  but  no  luii);  aa  it  ia  aulKcient  to  aitpply 
gAa  in  priiiior  <|ttantity  and  girea  us  a  geod  light,  we  do  not 
truublu  iiumelvcB  alxnit  it.  It  i*  the  bu^inew  </f  the  gaa  coinpany 
to  niaiutain  the  i>f<()nircd  procure,  and  thcj   inunl  adjust  by  a 

Iire<Mui-«  !;au<;e.  It  is  the  chvuiical  •nxvxyy  of  the  ijas  ihal  ifirei  the 
i^hl.nnd  the  eneivy  due  In  lliepremurviB  t«i>>Miiull  an  item  to  be 
coiiAiileicd.  Kul-aitp]"'>(eweHruHUpiilyingataainorcoiiipiit4MKlAii: 
for  driving  vntfinen.  the  |>ruMure  is  now  n  mure  ini|>oiiAlit  il«iu. 
The  ]iiiwer  ii.u>i  io  the  |>r«ducl  <if  presaure  by  rulumo  of  BtwuH 
lined  {ler  ncuoiid.  Prcxaure  is,  therefore,  one  of  the  iteiiui  tbnt 
the  ooiisumer  t»>yB  tor.  Where  electricity  ia  aup^died  for  any 
|>unH>Bc.  ihc  onLTUj-  aihich  tlio  conannicr  i«y»  for  la  tbc  ^iokIucI 
of  iiotL-nl'inI  by  ipiarility.  Vaiyiiiiii  eltlier  fact^ir  vaiim  tho 
uncrgj-  dclitTixil  :  and  men-iiii-einenl  of  jioteutial  is,  thcrefoiv,  as 
inijHti-tjuit  an  uiisMuHut;  i|itnntity  or  current.  The  unit  in  which 
wt*  iiimNUiv  iioTvnlial  ia  bosetl  n|>on  ihe  relation  just  «tntcd,  that 
the  pr-Hlmt  of  i»ili.-iitiiil  by  '(imiil.ity  given  t!n^  rlcctric  «--iier>of. 
The  absolute  unit  [Hiletitial  ta  the  |Hit.cnli'd  under  wluch  tlte 
alisiilntc  unit  eiiiTcnt  iH-rronna  tin-  ntjanliilv  unit  vurk  In  unit 
time.     .\  Inte  volt  i>  100.000,000  aluolute  unite. 

Keforr  Uiking  n)!  the  un^lhMls  of  nicwBiiringpi)4eiitinl.  let  u»Ci>ii- 
aidnr  the  other  elwtrical  unilaiind  their  relatioiin  I'ttlioaualnuuly 
dellned.  Th<!laniil.  the  unit  of  isiindty,  ia  llie  o*]*u:ity  of  a  botly 
«')iic)icoi)taiuNuneei>iiloDilivrhonchAiy«diu  a  potential  of  line  rolt. 
At  a  potential  of  twi' volta  the  inn le  body  would  coulAin  twu 
cnuloinbs,  lait  iCa  cH|i.-«city  is  still  one  faiail.  It  ia  as  though  we 
were  to  iltrriiie  a  ^nHon  as  tlie  cHpacity  of  n  vcMtd  which  lidds 
one  pound  of  air  under  a  preamrv:  I'f  one  aliiuuphctt:.  I'luU-r 
Iwo  at  mo*  pi  1 1*  I VH  the  same  vi<Hacl  wiiuld  hold  twii  jainnds,  utiider 
half  all  atiiiiMplierc  half  a  |H>iind. 

The  ohm  is  the  ruaistancc  of  a  conductor  in  which  the  v<dt 
inaiiitainN  the  uurrvnt  of  uno  niuivre.  Ttiese  are  the  true 
detiuitiniiii  of  thoAO  unlta.  nml  need  to  be  carefully  oi.iiisidered 
vi'lii-n  oiii'  UKHMurenwoita  involve  th«  detcriiiiiiatinn  of  i-leiMric 
enemy.  ^"  •***  '"""  *''•*  "*  bniKirtaiit,  Int  u»  cunniiler  the  M-tual 
intnaiuenivnl  of  a  rLnistauw.  Tu  mtiuurv  a  resiktutice  upon  the 
luuis  of  the  defiiiiti'iii  jiisl  givim  is  a  very  difficult  ojauAtion. 
So  itilKc«ilt  Hint  even  after  twenty-live  yenr»  iJ  (Ucli  nieasure- 
nivnta  we  do  nut  inA  very  cerimn  uf  tliu  f  idne  of  tlii> 
ohm.  Ill  1862  the  British  AmtJciation  ikjipointed  a  cum. 
iiiitteu  to  dcleiinine  the  ohm  and  cnniitntct  slandArda.  Aft«r 
some  yennt  of  labuur  Htaiidai-dx  were  ^iruducud,  cuttustinj;  i.if 
eoihi  of  win.'  «niniiBi"il  t'l  liavi*  the  resiatanee defined  ha  the  ohm. 
riMiii  t]ic«c  nstiitamvii  lioxca  nre  contlnivtvl  and  rviiiftlnnri<n 
are  mcnHurud  by  vom[»ring  the  unknown  with  thiiu<  kiiuwn 
rcAiilAUcc^.  Tins  is  a  vei^'  i^iinplc  iiinttei',  and  can  be  t|uidcly 
and  necuralely  done.  The  dilHculty  uf  nicasuring  a  rvamtanco 
ujton  llie  liaain  of  llie  deliiiilion  •■[  the  ohm  i«  shown  by  the  fact 
tlint  Utcr  detertninatioiiK  iitdicAle  that  the  Mritiiili  AtuuM'intion 
irt.tn<Iard,  tiow  knono  us  the  il.  .\.  ohm,  b  aUiut  one  uiid  ihiv-f 
eighth  per  cent.  !■»>  sntall.  The  l>n.mdin^«aa.  twvi.^vuiwiv.Niv'rs 
difficulty  111  arriving  »\  a  \fi»\Vwv:  VttX>i«s  ^lu  iwotMjA  *A  v\vc  5k»^ 


ctc^Mncioa  betircfli]  tho  rcsull*  uf  diflerunt  iihiN;rvi!tii,  iul<>|itctl  k 
BtMtiliinl,  tilt)  rtjsiatnncv  i>f  106  cinituiietmsiif  iiiuruiiry  utiu  mJIli- 
iiielra  in  crima-iwctii'ii,  l<>  Ih^oiIIciI  t\tt:liv/nlitli.m.  Ttiia,  iicoinlint; 
It)  t]t«  best  <>f  (iiir  i>resi;iiL  kiiowtiHl^i.-,  u  nbout  ono-fiuHrtei'  of 
un«  per  OMit.  Uhi  aiiiiill.  They  fwitlu'r  dei-iilud  tlmt  tho  unit 
current  nlHitiM  rtuiiii  clie  viitue  aawgnml  l>jf  llic  UritUb  AjwocIb- 
(tui).  nnd  adi-'ptiKl  n»  thi'  tryot  fill  tho  Tit' t4.-)i tint  tlifToiuncu  thnt 
nuuntaiiis  a  ciirient  of  one  niii|ivn.^  in  the  li'^il  >ilini,  Tho 
Iv^  Tulb  ut,  llivrcforc,  nliuul  ">iu  iiuartvr  of  uiii;  |ier  cc^iit.  lito 
Miult. 

Ni>vr,  *u|>pu*ii  vru  liitvc  meuunid  *  t:un«nt  iii  uiiperes  and 
thu  puttfutiat  in  kgai  Vulta  ;  iDultiiiljring,  we  obtain  tUe  oner^. 
but,  unci;  till;  unit  in  which  ji^iteutitil  i»  invatUTnl  is  Uiu  siiihII, 
th«  result  is  tuu  Uigv,  anil  iiiubI  W  ifihirml  ■>riv-i|iiHrtt'r  uf  <'Uh 
|M<r  cent.  Ui  ulilKili  llii'  tiix-  i-IL^no  .  I  t-hitik  il  unfurl iniHtr  lIihI 
tliw  legHl  KlnntUril  wild  nut  niiulr  L06'25  uiriliiiiutriu  nf  iiirnrury. 
(iir  It  M'viiiH  Lt'itaiii  tliHt  Lhiii  iiiii»uiil,  (<■  llxv  fuurth  tl|juru  nL 
ItMHl,  i«  thu  ouriKct  \iilue  of  Lliu  uhiii.  If  thu  le(pil  uhiti  liivd 
h«en  til  cho»«»,  cuiiijiutAtiiiiiH  nf  encnO'  bused  «n  iitKiisuretneiits 
ill  leKKl  unita  wuuld  uut  linve  been  ili  error  bjF  mure  th:iii  uiit*- 
tenth  of  one  per  oeut.,  and  for  nl[  ortUimty  puqxwu*  i.K>mK!tiiuiii 
vuuld  have  been  uniiKMNtr)'.  'I'hu  HiLtuuroiiii'tit  »( ii  {njli^nliiil 
in  le^l  vitlti  19)  not  a  dilliunlt.  iiinttiir.  It  (.■diixiatii  iii  inmuiiiniij; 
tlw  currwtit  ninintMinuil  in  n  L'ondiiuUir  whiKui  rvustutivv  i«  kmiwii 
in  l^gol  tthinii.  A  ntjUMlunl  iiuliimient  tor  axwh  a  purpose  wuuld 
b*  a  duliato  ga!vnnoint.'tt.*i'  whust;  mils  consisted  uf  many 
tuniBofwiiv  of  a  known  hijjii  n>si«t«nct>— nf  hi)jh  ivxUIiuk'i-. 
beauise  tht.>  iualnuneiit  iriu»l  l»k«  eu  IiMli>  i-iirrrnt  fivmi  miu 
paint  to  thu  ullier  aa  n<A  ii|>|>i-oi'uiMy  to  altor  thv  diirurunuo 
of  potential  bstwAon  tlmm.  (Kniivriiixnital  lUuctntiuiui.) 
A  multitudv  of  voltinetM'a  f<ir  t'oiiiiiiiTi.-tal  moaaiirementa 
Ar«  on  the  iiinrkot,  tnoat  of  thviii  beiii^'  iniitruntenta  ainiilar  to 
the  amm«tL-n iilr«jidj'  spoken  of,  but  with  coils  of  vory  Iiii«  wire 
in  which  acurrent,  proportionn.1  lo  the  difTerenc^  uf  jiolcntial,  la 
produced.  In  fapt,  the  aniiiiet4<rs  and  volrni(^t<>nt  iift«in  liuili  no 
niucL  alike  that  th»^y  c»«ld  ni>t  Iid  difltingiiiahnd,  «xc«i>t  f(.r  tho 
words  "  vtilti  "  and  "  ftmjxtros  "  on  the  dial.  Tlinio  itmtnimunta 
are  aa  likely  tu  change  na  tho  coiTuspondinj;  atnmet«rs,  and 
r«quiro  tho  aanic  |ireoautiiins  a*  rt.ijMrda  calibration. 

But  then)  are  other  ways  of  measurinf[  potential  that  do  not 
dt])i«iid  uu  the  ni«aHiiretii«nt  of  a  current,  Lf  two  pUtia  are 
cvn>iwi.'t«d,  one  to  on«  point  and  tho  nthor  in  another,  tlio 
difference  of  ]>ot«ntiAl    ixitwoan   whi«)i    ia  vantod,    thctsc'   two 

filat«a,  when  brought  iicar  togfth<ir,  atlmct  6>i«h  other  with  a 
orca  prvportionni  to  the  jtolt-nliiJ  ilifftrcnoc.  Thi»  (orce  of 
attraction  ti,  h'.>»'cvcr,  vi-ry  aiiiall,  nml  r(H|uires  an  uitromely 
delicate  iiuitruincutt'j  indiuiCe  it,  until  the  potential  difference 
400  or  600  votta.  (Tliuniaun's  Vi>ltmot«r  ahown.)  Another 
.liod  of  tneaauring  potential  is  Iv  balance  tho  unknown 
>t  a  known  p«t«ntial.  Thv  diftiuull;  in  applying  tliia 
i&  pmctico  ia  Ut  ubtnin  a  reliabU  Dtaiidanl.  Vullaic  cells  afford 
tlra  bsstRiwuH  of  vbttiiiiiii^a  fairly  ouustnnt  potential  difference, 
but  only  under  very  tsxact  conditions  nre  these  p<it«ntiai» 
sutbcioiitly  unifonu  to  buncccptud  as  standnr^U.  (Potentials  of 
oells  lutiaaurcd-)    A  ^iitvity  coll  that  had  biwn  in  use  some  tiinij 

S.ve  a  detloction  of  46.     One  mjt  u^  about  eislit  houta  bufuru 
e  locliirc  gave  64,  and  on«  aat  up  jual  at  tliv  beijinniiiK  of  the 
lecture  gnre  65. 

(To  be  Mtilinutit). 


bitt  d(  the  lump  and  tliiok  wirucoilinMrioa.  Thurmaonfi 
il  aa  follows  :^Siipi>ruw  the  thick  wiru  aojl  bi  have  a  leail 
uf  01  iihiii  (unl  tho  thin  wire  euil  bo  have  a  resistance  of 
ohitiB.  and  apply  tliis  Wntlaiutur  tu  measure  llie  power  cuni 
in  two  lamps  uw-'li  of  8  mndlu-iiowur.  and  nnuinngt  m 
watta— but  in  one  caso  let  ihe  Unili  be  a  100-volt  bunp  I 
'2  anipcru.  and  ui  tho  oilier  a  lO-volt  lamp  Inking  S  nmi 
If  the  fine  witXT  coil  is  joinwl  in  |NLrallol  with  the  liimp  nlot 
the  caste  of  the  high  volt  Intnn,  itmcr  the  rraisliince  ia  500 
but,  the  lain])  will  take  tw(i<tlnnla  of  tho  whok-  Lurreut  A 
tliruugh  tbt!  thick  coil— in  uthur  wurda,  thu  nintint  which 
through  the  thick  coil  is  not  that  fluwiiitl  through  thclainp.bu 
through  thu  ci>iiLhined  reoislance  of  lauip  nndtinu  win-  ouil 
however.  lhi>  saini>  WHltmeler  i»  applieil  to  uiMMum  thi-  iiu' 
Ihi*  loH  Volt  Limp,  Uien.  aiiic^'  the  lioi  iv«i»l.'UK^<  •>(  thii  lai 
ohini,  lh(t  lamp  will  ^t-l  1000  1005lha  •>(  thn  cumml  6< 
thiMii|ijli  lliit  thick  (u>il.  It  fiiltowifniiii  thin  that  whcraatl 
Uiii|ia  couaunie  exactly  th«  wiiiio  jHiwor,  yet,  in  tbeflntcM 
euiTL*nt  in  the  thick  eoila,  whidi  la  tliat  which  actuates  and 
of  tile  fiiL'Tora  ni  dutermining  the  reading  of  the  wattnw 
half  aa  greut  again  as  it  should  It:  It  would  be  touud  U 
the  ease  itf  the  high  volt  tamp  the  wattmeter  noiding  woi 
30  wntU.  and  in  the  case  of  the  low  volt  lamp  20  watts,  aJtl 
tuith  lniii|iH  lUTlufLlly  faku  the  8am4>  |M>wtir.  If,  howevur,  ti 
tniniiticH  uf  thi^  vidt.nH't4tr,  or  movable  or  Anu  wire  eoil 
j<>ini->d,  aa  ahown  in  t"m.  9,  thi-n  the  current  in  tliu  thick 
uxautly  that  through  the  lamp,  tho  error  in  the  eleetruii 
forCiU  |>art  i  d  thi'  iii ensure ment  ia  thon  only  de[>eniU>nt  on  ll 
that  the  thick  wire  evil  has  ait  apjtreciiible  reaistiiiioe  ;  if  I 
only  01  ohni,  the  error  mode  in  the  electromotivi.-  fnrea  f 
the  nieiiauri'irn-nt  is  only  1  neroent.,  even  in  the  caae  I 
Inw  volt  lamp,  hy  luwiiniing  tne  potential  at  the  extmnil 
the  lump  and  thick  coil  tn  aoriea  aa  equal  to  thatat  thfi  t — 
of  the  lamp. 


ON  SOME  INSTRUMENTS  FOR  THE  MEASUREMENT 
OF  ELECTROKOTIVE  FORCE  AND  ELECTRICAL 
POWER.* 

BV   J.    A.    PLBUINO,    M.A.,    tt.M.  (HRMBSK),  AMD  C.  H.  nlUINOHAM. 

(fhitf bided  /ram  pcu/e.  9g. ) 

[P^g.  6  ahow*  collar  rcfci-rod  to  in  ]Mra^mph  3,  p.  01,  and 
Fig,  7  ahowa  needle  carried  hy  inovabia  cuila,  »tt  jiaragrapli  2, 
p.  82.1 

Wo  liave  also  constructed,  on  this  typo,  a  Wattmeter.  In  this 
COM  tho  fixisd  coils  (now  called  tliu  c(irrE<nt  c^iiU)  are  w>itind  with 
fehidc  wire,  and  so  armngeit  that  tho  four  coils  can  be  joinoal  up 
in  aeriea  or  iii  parallol.  Front  a  ao(Hkmto  |>air  of  termiiMla  the 
curroiil  is  ciindiictcil  into  tho  thin  wire  coils,  whioh  are  the 
uiorablv  cjila,  and  c(*n»tructed  exnctly  as  for  tin-  voltnietor.  only 
with  a  higher  roiBtance.  (Keo  Fig.  8.)  In  using  this  Watt- 
meter for  nieaiuring  thv  uowtir  tnken  up,  H»y,  in  mi  moandoACtinco 
laiHp,  thv  following  iii«tao<I  of  joining  up  should  hu  uJopt«d. 

Let  Al'  M'  be  tho  mains,  and  let  L  l<v  tl>e  hinip.  The  hiniii 
should,  ns  usual,  hi;  put  in  ■erit«  with  the  thick  wire  coila,  T. 
The  fine  wirv  evils,  F,  ohould  Imve  their  temiimils  j<>inoiI,  Hot  tw 
tho  two  terntinahi  --f  Ihu  lsnij>,  bitt  to  thu  tci'ioinnlR  r>f  tht^  Iiunp 
and  bite  thiuk  wire  omI  us  joiiivil  in  »cric».  Tbt-  thin  wire  coil 
bhua  ineaauTM  the  poteiitinJ  at  the  exlrcmitiea,  not  of  tho  lamp, 

'  AjKTfvtd  More  the  Society  oi  Tel%'rai-h-BngiEii»n  and  E\*v- 
prcJaai. 


I'nloM  blio  reaisttLnce  of  the  cunetil  eoila  is  vanishinglf 
coiii]iai-ed  with  tlint  of  the  hij(h  reaiHtjince  or  inovablo  ei>il 
above  method  of  joinuig  up  the  watliuetor  deea  not  give tl 
mte  of  dissipabion  of  energy  in  Die  iainp  or  other  circuit 
conaidoratiun. 

LobUB  uxainine  the  tliwry  of  the  iiistnitncnt  a  liltjc 
cliWy.  I-et  It  (Flga.  10  and  11)  rvpreacnt  the  resiMsuioe 
thick  wire  oretirrenl  ctila,  and  Let  r  rvptreeent  the  roaiato 
thernie  wire  orvoltroiln,  and  let  j:i  stand  for  the  tvsiatanee 
lamp  or  other  circuit  in  whieb  tho  dinsiputiou  of  wnurgy  ii 
meinsui-cd.  (iiron  the  ends  of  these  thick  and  thin  wir« 
wu  may  then  join  thwu  up  to  the  biiup  iji  either  of  two  wi 
shown  in  Figti.  10  and  11. 

^^'hat  we  actually  do  in  thu  unc  of  a  thick  and  thi; 
electro -dynamo  meter,  employed  aa  a  vrattuivlor,  is  U>  ui 
the  piviluctaiif  the  ntroiigt.hn  of  the  currcnte  in  the  tbi< 
thin  wire  coib  rcsiwctivoly,  by  aicasuriiig  the  eleetro-d] 
attmcliiKi  laftweeii  these  cu-cuita  when  lield  in  certain 
niKtitions.  If,  however,  the  circuila  are  joinwl  upto  a  Un 
Pig.  10,  nlthough  tlie  cnrTontin  R  is  e<(uul  to  Uiu  current  tl 
tho  lamp,  yet  the  current  t-hmugh  r  ia  not  prapertioiul 
dilfurence  of  potentials  on  either  side  of  the  hunp,  bub  ) 
by  an  amount  which  d<;|>ciidH  on  tho  ratio  of  f  t4i  K. 
represento  the  true  watta  Ukvn  up  in  the  hiiiip  under  mi 
inent,  an4l  W,  reptvaenta  the  obaorvod  watta  by  toe  dynaiuci 
on  the  Kasuinptiuig  tliat  it  haa  been  calibrated  for  one  pu 
lamp  of  very  liigh  resiBtaiice  uninpnnHl  with  R.  then 


W,  =  \V 


P+R 


I 


for  W,  is  niftdo  up  of  two  factfiia— one  a  number  proportl 
blieciinwit  in  K,  which  is  the  current  tlimiirii  llm  lati 
another  facl.or  which  is  pni{H)rtionftl  to  the  dinerenoe  of 
tints  aver  all  l>otwoi.>n  thu  onlaide  terminab  of  lamp  and 
anoe  R, 

Tliis  li«t  is  gruater  than  the  polentinl  difference  cm  eita 
■  if  tJie  lamp,  in  the  ratio  of  R  +p  lu  p.  '     _ 

Next,  let  the  line  wire  ctiils  be  joined  to  the  termilUtt 
laiav  M  in  Fijj.  11.    Thu  current  in  r  is  now  projior^oiyJ 
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pMnLitl  diAorenM  on  eitlier  aide  of  (he  Utiii).  Tlii.>  curroiit  in 
m  tikk  wire  ooiU  U  not.  however,  identic*!  with  t)i*l  tlirough 
tin  hai^  but  e<iual  Ui  LliAt  thruugH  thii  lumji  ui*i  fiiio  wiio  oil* 
tMlttfr.  If  c  sund  (or  the  current  Lhrout^h  tho  Iftnip,  And  C 
far  dH  oirrMtt  tB  the  thick  wire  mitl  R,  then 

■bI  uaffdinji^y,   if,  u  Hbm-e,  W  stand  fui    Uie   true  w»tta 


i^ 


_. 


lji^.^^\-v^^.';^iCg^^?^j$^-^: 


FW.  7. 


(tpnled  in  tb*  lamp,  xud  W.  for  tb«  watta  m  obaerred  cmi  tliu 
4]nuDMMtar,  w«  h>T«  the  rehtion 


|^ftvM*i|aMion«<i.)uul(iL)  w«  haro 
■  W,p=W>+\VR. 

^^_  W,r-Wr  +  W|.; 


{«.) 


W»  5  »  (W,  -  W)  (W,  -  W)  J 


0. 


Iliafolutioit  of  thu  qiifldntic  MtMtion  ravw  W. 

binwit  (tiflicolt  to  mow  ihht  thu  quadnaio  eqiiatiun  nlmji 
Wow  r**]  jxwitiva  rAot,  biboo  r  is  ),TMt«r  thin  R,  nnd  W,  imd 
",»«  p«itjve  i|Wtntjtie«.  We  arrivo,  thorofore,  i>t  Unit  pwult : 
litnygivcn  '■•Umi-UT  .if  tlii*  lypo  iiiu  Soon  (.■nlibcAtod  un  n 
Imp  at  oth«r  circuit  of  which  thd  ronttAtioe  is  V6T^  griMtt 
Mt(U«d  witii  th«  thick  wir«  or  cumuit  oniK  supponnfj  the 
HUMtttow  Qutda  M  ill  Fig.  10,  then  tha  nburred  riding*  nf 
te'ntlaiter,  wbso  nwd  witJi  any  uther  Lunp  nr  circuit,  n-itl 


THICK    WIH£  COIL 


Fid.  8. 


Kinrc  tJi«  ttne  mtta  expended  in  IhHt  circuit,  but  girua  \-»]uo 

ma  i*  r*ih«r  tov  hi((h,  u>d  «(  whkh  tho  error  wiJI  dcpviid  on 

IkeisliHi  vt  tlio  thrcu  nMiataiictc,  R,  r,  iind  f.     W^  cm,  h'lw- 

f^Vt  «ti»uiMt«  tho  vrrjr,  and  obtniii  n  uuiiiihur  piviMrtiuiiJ  to 

lh«  tn»«  »U  of  «x|>«n(lituro  of  eiiorio'  i'l  tl'o  ciivuit  (^  by  UkiiiK 

1*0  ofalUTatii^iiu    with    tJ>o    liijjh    rvsiiitikiicu  ct^»  juiuod   u|) 

MfwAiv«lj  M  in  Fign.  10  und  II.     If  tliust.'  nutdiiigB  are  u\Ucd 

^tUtdWf,  the  inaertiuii  oi  these  in  tbv  <|un<lnitic  o(|Uiition 

^T«  will  •D»bl«  ue  tu  find  a  I'iUuv  (W)  wliich  ii  pr^poHinniil  t^' 

<lHI«al  w»Ui,  «ad  th&t  witliuut  kiiuwiii);  the  ronintanco  of  the 

Imp  b«iBg  twtcd. 

^^l^^e  cgitrfi'iKtK'a  c>f  a  wattm«t«r  of  thia  type  it  ii  uvidwiUy 

^^^Ktant  that  the  current  coils  thould  ha\e  aa  luw  a  rcaiataii«e 

^H^IlMaaible  to  »«cttre  in  ooinpKriavn  with  that  of  thomavablc 

^rohmeter  put.    In  \>ur  wattoieter  thw  Biie  wire  coila  nro  of 

•ilrer  virv,  aud  have  ■  nuiUitcv  uf  1,000  tu  1,200 


ohmi.  The  thick  wir**  nr  current  coils  are  of  the  hig^eet  oon* 
il«cti\ity  ooppor ;  and  in  rho  iiMtruniont  dadfrned  M  a  hunp 
wnltiiioter,  tf.  kumI  dinsot  from  1  t»  400  wntta,  have  a  r««atiu)ee 
of  about  '1  or  "2  ohm.  It  is  intoniinni  Ui  iwue  wattnieteni  of 
thr»o  erades— one  reading  fponi  X  t*)  400.  tho  next  fmm  lO  to 
4.000,  Mid  th»  hiKhoiit  from  lOO  to  40,000,  awl  wiiuble  for 
electromotive  forces  of  SO  to  250  volte. 


|U< 


FtD.  8. 

In  tho  wattioctvr  above  described  tho  moIo  is.  of  course,  a 
scale  of  eii<iul  diviniiina.  In  the  f'lrm  of  iiistnimont  adapted  for 
lamp  nieiuiuremenla,  the  circular  ecalu  is  divided  into  400 
diviaiitiiH,  mid  ouch  division  reprosants  1  watt.  By  mtans  of  a 
wattmeter  and  voltmeter  of  the  abova  description,  all  tho  four 
etecUic  demonla  of »  Iniiip  oui  be  meeeurod  at  once.  Lot  the 
wattmeter  be  joined  up  as  indicated  in  the  above  diagram  (Fig. 
10).  and  let,  in  ndditimi,  the  t«niiinalii  of  tlic  voltmeter  be  cou> 
nectoil  {•>  the  pmnta  A  and  D.  the  voItniet«r  thou  reads  the 
|Hi(tiiitial  difleronco  of  A  and  B,  and  the  w«U.mot«r  reads  the 
c>nsumption  of  power  between  A  and  B.  If  W  ho  the  reading 
of  the  wattmeter  and  V  that  of  the  voltmeter,  the  igiiiitinnt  (if 
W  by  V  gives  the  current  through  the  lamp,  and  the  cjuotteiit 
of  the  K<(UHre  of  V  by  W  giroa  the  liot  rcaistMica  of  the  lamp. 
We  have  designed  an  iikBtrumont  which  sliall  bo  a  combination 
of  watt,  and  voltmeter,  and  enable  the  two  inoasiiroments  of 
pot«ntial  difference  at  extremities  of  a  circuit  and  jiowpr  con- 
sumed in  that  eircuit  tn  he  simultaneously  measured,  and  there- 
fore U}  give  nt  once  tjie  citrrcnt  in  the  circuit  and  the  hut  n-sist- 
nnoc.  In  this  instrunieut  the  fixwl  coils  would  bo  wound  coni- 
jHiund,  vrith  two  coils  on  each,  one  thick  overlaid  by  a  thin  wire 
winding. 


winrm^ 


\^ 


Fio.  11. 


The  cuiiueotioaa  of  the  line  wire  windings  ou  the  6xod  ooila 
are  »o  arranged  in  conjunction  with  a  switch,  tbnt  whiHi  the 
switch  is  turned  one  way  the  solonoids  have,  as  ordinarily  or- 
ninjivd,  a  N  pole  at  Ihc  centre  of  esoh,  hut  when  the  switch  is 
tuMiiHl  tile  oth«r  way  lliia  {Ktle  is  abolished.  Uence,  if  n  currunt 
lluws  through  tlieaefine  wire  winding  in  Boriea  with  tite  movable 
colI»,  then.  iKUurding  as  the  switch  is  set  one  way  or  tho  other, 
the  cununt  will  opoiate  tho  instrumonl  or  not,  and  that  without 
chnnging  its  rosistanooor  nd'ectiug  the  current  in  the  movable 
cuils.  Let  then  the  tliick  wire  coila  be  tiaveraed  by  a  main 
current,  and  the  thin  wire  coila  by  a  eutrent  derived  by  connect- 
ing thttir  extremities  to  the  ends  of  the  conductor  tiaversed  by 
the  current  tbrou{^  the  thick  wire  coils.  The  olectro-msgnaua 
force  openting  to  displace  the  movable  part  of  the  tastrumoBi 
will  be  tho  resultant  of  two  force* — mw  dvMa  \ju  Slew  v^'^'utidi.  (A 
the  streugtli  u£  tVre  cumnl  \w  VW  vVWV  «A  wwi.  XXi*  *m««i\V 


tho  movitble  coil.  Thin  product  is  nroportjonal  to  the  power 
oonniiinucl  in  the  ondiicUir.  8oc<>ndl^,  in  Mltlitioii,  thorc  is  n 
forcti  duo  u>  Uionvtiun  of  tho  ciiririit  tii  the  fixed  fiuo  wire  coiln 
i>n  llie  (.'Uiranl  in  tliu  mnvnlili;  cdHh  in  M'riea  with  tJii^iti.  Tliin 
force  la  pniporti.jnal  ut  Uio  aiiusre  «t  tlie  t^m-rviit  sln:»j;lh  <ir  t<i 
tho  nqiinre  nt  the  volts  at  lh.0  ends  of  ilie  condu<;tor.  Hvnco.  if 
tho  switch  is  tumod  so  th^t  both  thick  and  thin  wire  lixcd  coils 
arc  (ipcivtlivc.  the  clcctm-iuiiciicuc  forte  on  the  movable  coils  is 
prnportiotiKl  to  tito  vftUa  ndi^  t/t  tho  nqiinrt;  of  the  tcrniinAl 
volu.  If  W  be  the  power  cutuutrnxl  in  thv  cuiidin-Kir,  mid  V  the 
[KitcatiiddifToi'cnco  At  it^  extremities,  llien  this  lemlinh'  of  the 
instrutuont  will  be  proportional  lo  A  W  +  fJ  \'-,  whon  A  and  B 
are  iustrninciital  const«nt4.  Neit,  let  the  switch  be  tuntcd  so  n» 
to  render  tliv  lino  wire  coil*  elcctm-tiiAgneticnlly  innpctntiro, 
iklthongli  iiat  aJt«riiigth«  resiiiUuice  of  tliv  Ixitjil  tinu  wire  circuit. 
In  this  CMS  tlio  retidinjt  ia  siiuply  untiKirtiouttl  ^>  Uic  |K)wev 
coDHunied  in  tha  conductor,  or  to  AV*.  We  Juve  tliiTttfi'ire,  by 
two  ■'eadiligs,  lliv  power  consumed  and  tlie  t«miiiiiU  volts  of  the 
;:'indiictnr  tjr  oirciiit,  and  lienctf,  b>  simjile  division,  tlie  cnrtwnt 
lUid  hot.  rmlMAiicv. 

In  tiiiN  invthod  'if  tncttsuriEtg  a  cunvnt,  the  iituvabln  jnil  of 
Lhn  iiiM  ruiiieiit  is  not  trarened  hj  Aiiy  but »  \tsry  tnmll  curmiil, 
nTul  heiiCB  the  dilKculty  generally  esperiencail  in  (pelting  «  large 
uun-uut  in  and  out  of  a  frflely-m(iriiig  circuit  hn»  not  t-o  be  coin- 
bated,  [nct^insidoriiiethew  iiutninttinMu  t>erniau<»iitslAiidnrds, 
thBtjui-slion  "bvio»i»^  ari«p«  im  to  tlitt  |it<riiinnc<nco  imd  jierfiKt 
elasticity  of  Che  stM)!  iipriiii{.  The  slee)  dmiuoiiMitvir  niiniiu  ia 
made  ut  the  very  boat  and  mtwl  carufully-tcinperail  aleul.  The 
use  la  ohronoinet«ra  justifies  the  stAteuient  tltat,  when  not 
Ktmiiied  beyond  the  liniit«(jf  ehistictt}',  Mid  when  not  kepi  in 
atmin  for  a  loiiuur  time  than  necemAi;  to  tAkn  a  rendinu,  the 
elnsljcit.y  ia  {icrfect.  Tlieru  immily  ana  caution  wliich  iihould  Im 
tAkoii  in  iiNin{(  theao  inatninieute.  After  t*kin^  n  ivjulinj;,  the 
OBntnil  inddihand  should  be  turned  back  l»  wn  before  puttiut; 
tha  tiiHtruinenl  nway.  If  the  voltmeter  is  closed  up  and  put  nn 
oia-  side,  with  h  jwriiuuient  twtiit  upon  the  spring,  then  a  slifjbt 
deforuiaki'iti  «f  tlui  sjiriMg  may  nvult,  wliivli  will  in  time  diMi}^>- 
pear,  but  nol  iiiiiiiudiitLely.  The  elastic  nioduliut  winch  u 
brotwht  into  [lUy  in  this  use  u(  a  ipir&l  aiirintf  is  luinewhat 
■imilar  tu  that  which  is  opemtive  when  a  beam  ia  bent.  The 
spiral  is  not  drawn  out,  but  is  twisted  niund  and  boii)  slightly 
intuA  smaller  nvdins.  ['nder  pndoiigwl  stmin  a  very  Blight  du- 
furmstiun  vccuro,  whi^h  dnuipiKstni  (jnulitnlly  on  tho  rvinovnl  of 
thft  •trou,  am)  thin  d(if<jriu!ition  in  h  function  Ixjth  of  the  rireHS 
or  ttrMin  nixl  the  time  under  whiuh  tlie  ebatic  body  ia«ubniitt«d 
ifi  that  itrea*. 

On  thi*  point  we  may  [juote  the  experience  of  Prof.  W.  Kuhl- 
rnuiwh,  who,  inspaporin  thfl  fcVrrfni(4v/iiiijwAf  ZtHteUrift  (soo 
ElKt f-i-:'uin,  >lnrcn  ZS,  1887),  git'ds  tho  retult  of  jin>l»n){od 
expurimenl*  on  thn  employment  of  apimJ  «pringB  in  mc/Liurmff 
inslruincinta.  The  etfect  ci  nge,  judging  by  observutiuns  on  a 
bnwa  spring  extending  over  a  period  ol  seven  years,  may  be 
contpletaly  neglected.  Continuous  and  prolonged  deformation 
prouUCeB  *■  Bm&ll  amount  of  {Kmnanont  aot,  s<i  that  the  spring, 
whon  releeaed,  doe*  not  return  to  its  original  pnaition,  but  thu 
does  not  Afltunlly  alter  the  indiostiotia  of  the  instrument  If  the 
rMdinKB  are  tnlcvn  from  the  new  Mro  thus  formed.  Steel  is  in 
this  caao  )m»  affected  than  (Sernun  njver.  Oft-repealed  hut 
intermittent  deformation,  as  exliibitod  by  «  spring  of  00  convo. 
luti<'n>  and  2^in,  long  boing  atrctched,  so  as  to  chjingo  from  a 
length  of  Sin.  to  Qin.  200  time*  pur  minut«  for  400  miniilea, 
introduced  no  ■onaiblc  oltemtion  into  its  subsectuent  tndicAtiona. 
An  increoH  of  temperature  of  18deg.  F*hr,  raised  the  indica- 
tions •.>{  a  Siemens  tvreion  mlvsjiameter  about  one-tenth  per 
cent.,  so  that  the  reduction  m  elaaticitj  of  tho  spring  is  app«- 
roiitly  a]nia«t  oqunl  to  thu  dccroaau  in  inoinoiit  in  the  magnet. 
FurtJier  cxporiinunta  on  loaded  Bpriiv^pi  confinned  this  oonelusion, 
AudBhowod  t.hat  steel  wns  again  tu  be  [trvfurred  to  Uenui^n 
silvur.  We  think,  thureforu,  tlint  there  is  sutKoient  widence  tu 
lead  us  to  believe  tliat  the  selection  of  a  liigliIy<l«ni[HrreiI  st««i 
chrvnu meter  apring  aa  a  meana  of  weighing  the  etoctro-dyiininic 
ftttmutiun  of  coili  tmvened  by  curronte  wtii  txjt  bo  found  to  lend 
to  appnwiaUo  envre. 

Inatrumeats  with  the  suspensioit  wo  have  hero  designed  Aud 
itaod  are  not  very  well  suited  for  niitrine  use,  but  wu  nxv  enijuged 
in  nminifinij  u  mode  of  siupuiidiiiig  tho  movable  coil  whicii  wilt 
rcndnr  Uie  instrumonts  itidispuudmib  of  Miy  levelling  when  in 
ftctual  UM. 


POSTAL  AND  TELEGRAPH  REGULATIONS. 


On  Friday  lut  au  Inthiuitkl  deuatation  of  Dicrchutt*  and  muiu- 

iir«n  in  Wolvorbamptcu  waiti^d  upon  Mr.  Ealkis,  M.I'.,  at  OxW 

ei,    acftr  Wolverhampton,    tin:  rcaideuci:  of  Mr.  Huvtlry  Ililf, 

J.P.      Tho   mnin^cRi  of  thi;  dcpuUtiou   called   the  allriition  of  ibu 

_Po>liniutcir-Ociicnl  to  icvoral  ouomalict  cuuui^clvd  willi  the  poatal  Asd 

FbJcgnphio  regulatioiii.   Thiy  eomjiUincd  thut  onlc-n  to  Uiuitifai-titriru 

ind  otiiiers  aont  liv  tlio  half.ponnT  post  w«to  charged  lettir-rato  if  any 

neto    vaa    ad'I'iC     TliiTy    ilcviinl    that  licvimiontn  of  a  toramcirial 

eJuuMCUr—orifn,  iuroicn.  shtpping  instrtiotion,  Ihlls  of  lading,  Ac.— 


should  go  tlireiigli  the  halfpenny  yxM.  Owing  to  the  varied  practiGe, 
lom*  poat  ortii.'Mi'aiwol  tUi>n)  flnd  ether* choT^  Chooi  Ittter  rate.  Tho 
chotgr  tor  tcnJing  ti^lc'^Moa  from  post  offieeii  Ihreugh  rlin  iiilhphono 
to  liK'ii  ilpi^liiiiiiou  ua*  <»i]ii])|aiii*il  or 40  hung  too  high. 

Hr  B*lkas,  ill  reply,  allucM  to  the  rhsnce  for  Tfgist«re>l  tele* 
grmi'h  ulilrftSMe,  and  spoke  of  lh«  decitiou  or  the  deputintut  In  the 
cAv-  of  Sir  n,  SAin nelson,   who  made  icpnwentatioa*  en  the  sanM 
rubjvct  «n  behalf  »f  Ihc  AteociateJ  CliAUibcts  of  CoDUMTce  laat  Apiil. 
It  MM  oxplaiDMl  ilkst,  whilf  tiiT  uriKunl  f<e  of  £1.  ls>  was  not  un- 
niasonabln,  the  anmml  [M^-mfnt  f<f  &>.  afterwaHs  was  uM^tial  to  thi) 
ca«t  iuourred.     TIib  deport nic hi  ditl  not  pTojiaM  to  take  any  sum  in 
the  matter,  becauw  iiy]iliei  niMsagMi  not  only  eaiited  delay  in  Ihetr 
dcnpaldi.  but  also  delayed  Iliu  ddiv«ry  of  fully  addmiacd  mtBHacee. 
TItv  dejurlitieiit  wan  iiKilhietl   tu  ItvlIuTe   that  the  ailvantagos  gained 
by  iK-piuiiB  n liu  hsd  tuKiBtcreJ  wlJicstca  were  gained  a(  tli»  oxpeoH  o( 
\i\r-  griiFni!  fnililii-',     Tbrii  sa  tothc  i|u»tioR  of  aiirehargm  on  invoioe*. 
Jc«,,  sont  Ibrongb  tlic  halfi>^nny  pMtage,  the  whole  <]nc«tIon  turned 
oD  uhm  \va.i  till?  uottial  Ji-liuillun  of  a  letter.     It  seenicil  lo  him  thai 
anything  v'hirli  wiu  "  |isrli<ni!ur"  nn*  in  tliR  ii^tun  of  a  lotlorani] 
Biiythiii;;  wliii-li  won  griii-ra]  viii,  in  the  uatniiT  of  a  circ«lar    A  mera 
invoior  wmild  |him  tlirungh  the  hnlfjwnny  imstogc,  but  the  notca 
sii'l  ainioUtioiu  «1>I<<.I  t«  tlii'iii,  vithiT  iu  writing  or  printed  matter, 
wi-ir  n'giinlvil  om  lirtiig  in  tlir  tiAtim:  of  •  lulti't.     TIi>^  pricfice  varini 
irtv  inin-li.    Hf  "hniild,  Iinwr"v,  W  viifj'  glnil  t-i  licir  any  iiiggoftionit 
vvhTi'h  niiuM  Hsi-i'  inotlrm  nn  a  inore  irgnlir  and  iinirorm  Vosis.     The 
njioi'iiir  I'oniiiUiril  ill  oni'  nui'  •iilimilted  l»  liim  was  that  a  brm  of 
jtici«hant:i  riail  jiriijinl  on  a  cii-cnlai  ortkr,  "The  sboie  ufdcr  for 
NUiijik'H  iiio-l  iiigiiht  \  luv  fimt  jiont  ccrtMU  vth<-u  uan  Iw  irnl."     lliat 
uolv  wm  iifH  ivrlit-idiLr cWrnc'ttfi',  aiiil  iii  Ihti  ii«ttue  of  a  letter.     Th<' 
•ln|«rlTtici]t  wan  veiy  snxiona  t'*'  lidlitsti-  tniile,  but  h«  eould  not  hold 
out  nuy  bf>|ii>  ol  intcrffiriog  vith  th»  iwiiiiy  poMlsffs.  u-liicli  waa  the 
sheet  strchor  of  iho   [nmuI  reieiiue.     Tlie   telegmptifc  hiandl  wm  a 
luniiig  one  tu  Ihi^  rxleril  ul'  Imlf  a  nillliou  Unt  veer,  and  tile  dewitment 
ttlno  IiKil  oil  till-  i-arriafic  nf  iit'w.iiiiB]i-rs  to  forelgii  ouunlrio.     Tlie  Peel 
ORict!  nuile  a  t)ntlit  of  »liout  2^  iiidlinii.i  pur  year  on  thr  whole,  and 
■hot  nut  a  vpry  valiinl'li'  sciini'r   to  whirli   tlii-  Clvsncellor  of  Ihc   Kx- 
chi'-iuor  looki'il  for  i«v<'tine  to«viirdii  ilcfravltig  theeatieesl  cijwmllttlre. 
\i>:  iiikI  no  vlulUtiiv  liy  wliieh  lie  euulil  nay  wlielJiff  tUr  (iF]«rtU>eRI 
ti-«li>i*(t  ntjy  proltl  c.n  Ihi:  commiirfUi  letleni  iloiie.  With  n'gtnl  to  tha 
•iili'  i>r|>iHtt-drilii  at  Bii.  I'cTila/i'ii,  tliM  wiu(aiiiattcTtei|ninnRroiii)i)nra> 
tioii,  ami  lui  lo  the  luur  of  hBlfjjeiiiiy  coiiimi^rciAl  ttiveto]»  ^,  tliel  was 
a  matter  which  iliould  rctvivc  att«iilien.    'Ilicii,  with  nupect  to  the 
tvliijrhont^,  he  agreed  tliat  Ihi;  jHiMtioo  of  trJvphuiniRg  wul  tinoatisfse- 
tnty,  and  was  luir  to  various  {mimm.     He  thoiighl  one  of  ilto  prineipa] 
ciinw-4  U'oa  thu  gvEii>rrui(y   i>f  jiiii  jimlaevnor,   thit   late   Mr.    rawcetl, 
nhoM)  sutr  111  I'll  (M  tiB'l  liMiii  intcrpteted  in  ibe  diiectiou  of  uon  tnl(>(- 
ferene^  nilli  tix:  rights  claimed  on  bdialf  of  tlic  tdtpbene  oompuiies. 
Hv  iliouj;ht  Llisi  Iwforo  loug  steps  must  bo  taktu  lo  pUoc  Gelcf  JXNiy 
ou  the  uuiiu  footing  u  lv]i>)riapli;r,  either  luiilvr   ttie  ooutrel  of  tie 
riovvniiiinnt  or  entirely  villi  tiiiv4t<>  ontfriiriMi.     He  Jid  not  tliink 
that    tho  preMiit  ayst«in  cviuM   bn   jiisti'ied.     With  regard  to    th« 
payiiiL'nt  of  £6  per  year  fur  tho  right  of  having  te1egra[>li  meaagM 
aeiit  to  a  private  lioUM  from  tlie  jwil  ofllet-  ihroiigli  the  telrpbour, 
he  rlitl    not  ihhik   tlist  tliat    «iu  an  eitTavsgaiil    !<iuii   r'>r  fitiille- 
mvn    who    iviahcd    the    luxury.     Hoivever,    the    >juaitiou    naa    one 
which    had    Wtter    Im    left    with    tbu    Go^-erjiiiieut    to    deal    witli. 
lis  pointed  out  that  in  thlt   oonntry   the   fsciliti«a  for  telegraph- 
ing were  miu'h  giTstir  than  uu  the  Contiueut,  aud  that  wsii  iKrhsps 
oni!  teuaii  why  so  much  use  u'*x  liuulo  of  the  tcleulioue  on  the  Couti- 
iirnt,  and  why  teliigrs|ili>  wcrn  nioie  |in|>ulBr  in  tJii*  country.     In  roO' 
climinn,  ho  said  ho  shonld  he  very  hajipy  tn  noeive  niggcations  which 
would  aM*t  tho  department  in  making  the  mpilatioc  dearer  m  te 
u'hal  wait  thi.'  iiatun  of  a   lutlcr.     That~1raB ' tn«  main  prineiple  to  \m 
rnrogiiiitnil,  and  tho  d<'par  Unit  tit  iluirwl  to  eauM  tho  least  inef>tiviiiLi«iiee 
tn  tho  gnoeral  public     He  <iuito  sgretd  that  Ibora  werf  iliu'ltantapM 
in  the  delivery  of  lel^^rams  to  ptsees  litnaUid  at  long  diktancea  fran 
tlie  ivMt  offlcus.     Ho  could   not,    hnwrTtr,   promi**'  ihnt  anything 
shoiiid  bi;  donti  this  year,  nor  canld  hi^  proiniv  llmt  he  ivoiilil  be  {n 
uQite  next  yeur.     IIv  fully  apfireciatcd  nhot  ho-J  1>cvd  pUceU  belotv 
him,  niid   Hhutilil   hu  glml   of  niiv  mg^otidn   which   would   AMtinl   tn 

I-la(>iii(>  the  wholr  sy«l«ni  of  tcli'iiliony  in  tliis  country  on  a  «alisfsrto«y 
ibhIh, 
The  lieputatiun  then  tliaukud  Mr.  RaikM,  and  withdrew. 


i 


LEGAL  INTELLIGENCE. 


GAULAIID  AND  OTHERS  v.  SIR   COUTTS   LINDSAY 

CO.  AND  FERRANTI. 

This  waa  ail  ajipvid  fnitii  aducinluii  uf  Mi.  Juatiee   Kokowicb.     thmX 
ai'tioli  wa.i  litoiiiflit  \>y  MfwiIii.    L.   (.!hu1sl-i1   atid  J.   D.   (^•ttilia  and 

National  Osminuiy  for  tlie  IJistriSuiioii  of  Eleolrieiiv  liy  Se«B«d 
Geucntura  (Liniilcil)  iimiiut  Sir  CoulU  Lindsay  ani]  Co.  [Limit 
and  Sebastian  /.iiDi  do  riirtaiiti  to  imtrain  the  inrtiiixriiiieiu  ot  tire 
letters  |M tent  of  thci  ptnintilTi.  Ori  thr  21il  of  NovrmiHT  Ur.  Justiee 
Kekcwioh.  in  tlin  Didlter  of  a  fictition  fenwntoil  by  Kcrranti  fori 
■evocation  of  one  of  tbc  jnitentii,  mode  an  order  giving  the  plainUflai 
lilwrly  to  apply  at  tha  IVlviit  Olticj  lu  anictid  the  iimitKiation  of  that! 
nna  of  tho  ]i>tteni  intent.  Tim  plointilTii  aftaru-ardii  moved  for  lihcrtyl 
to  apply  at  ths  Patent  OiScn  to  snimid  ttie  same  sMCifiutie 
by  w^y  of  disclAiiiier.  can>'i:tion,  or  explanstioa,  aou  that  I 
ilic  tiKiUitime  tbo  trial  of  iliia  action  niigtit  bo  p 
aitd  tliat  tho  spec lllcat Ion,  when  ammiltil,  nUKht  !« 
iviiUiiu(>  at  llie  Itulom  »ui;h  tKriuku  ihuCuurt  uitghl  think  fit. 
aiijiliuatiou  wii-i  Diadc  nndvr  aealiou  1.9  of  tbo  Pstenls,  Deatgna,  i 
iVfldf  Msrks  Act.  1883,  which  |tToviilM  llur  "  tu  an  ulioa 
InfrtJigeniuul  of  u  |«tcnt,  and  in  a  proceadh^  for  nmnstton  of 


tued 


pftUiit,  tbo  Court  or  judg*  tKay  *t  uy  ttni«  onlor  that  the  patvQtM 
•b*ll,  iu'i  '  I  h  tcnni  Mto  co*ta  ftnd  othcrwUe  ■■  the  (."oiirt  or 
jud^  tn-  <-  At  lilMrly  to  k)'])!;  &t  tha  l>4te!it  OIRpa  far  Imvc 

ta  UKaii'  I  itiaii  hv  iny  of  'Iwdaimcr,  «nil  mav  dirv^l  that  in 

the  nun  il   i>T  Iir.itinK  of  ihi^  ni:1inn  ahall  Ik<   piatpotu^l.*' 

Mr.  jK>t  II  vMof  opitiiPii  {b»l  it  ivoiiM  tHMii)n.iu<(itisM»1o 

•llow  k  jiiMiivAcUiCiiC  nr  thi^  ai-Clan  aa  to  *II  tlio  Liatcnln.  AdiI  ho  miJ, 
UmI  ir  til*  pUiBiklb  w«ul'l  itot  &cc<ii>t  ilic  •ivfoailuit**  ollbr,  Ihat 
iKb  pUiotiflk  hliottlil  'liwoiiiiiiae  lli«  action  <«  t«  ttia  on*  (latMit 
■fld  [«y  th«  n>ct«  u  to  tlut,  th*  tuoium  miut  1io  r«l\iii»d  rith  OMt*. 
Thaan  torau  bfUifRfiUMl  bj  thea[l>licanb' couDdl,  lh«  motion  wu 
■coMdiii^T  nioM  with  coalH.     The  ]<laiuiiirs  npnuled. 

M-m  the  oonclualuii  of  Llio  iLrKUuiL'uta  tlie  fUliitilVa  conwnCeJ  to 

tlw  imlrr  vihirb  liitj  afttin]  Iieiiig  ui&ile  u|<o)i   (lit  MlnwiiiK  i<(ina 

Ih"  ■li:fi'wUwl»  "CO!   wLlliiij;  to  ac>»j-tj ;— Tb»l  tlm  {•kiutiirn 

'  sit  tho  c««U  of  t!ip  Kftion  n[>  to  tli«  jiietMnt  tiiii«,  «»!  that 

■1  not  eUlni  koy  relief  iu  r«<|xot  of  Miythlae  «lonu  by  Uio 

I  WotP  thi>miiieiidin«iit  ul  tUv  »t>ii'l(ii«tioii.    Tlie  ilefoniUnla 

to  harp  lilivtty  tu  miiund  llieir  il^frmr  miil  |ii»iiiciilars  ur  iilyeeiioii. 

laord  JvaUot  O0tt«B  Mil  itint  n  ImiK  ^inl  Irarmil  arf;uiiii>ul  liuii 
tAkali  |il>Kr  ujmi  |li<-  i.'oiHilmctiogi  of  nvllnii  L9  ;  l>iil,  (ui  IidLIi  lurtirn 
Itaii  UBTiilot  to  IcTin*,  hii  woiiM  give  hU  jnilfinK'iit  rrty  iliortly. 
Iu  IW  rmur  ul  "  itriy  r.  (Ui'iixir,"  J)r.  Jiittioi'  Stirliiij;  Un-l  cirnu 
litwHy  to  tho  jiUiiilifft  lo  Hj-iily  for  in>vu  to  aiin'iul  ilirir  Kiiofiticn- 
don  on  thi'  Icniu  th«t  tli»  nmnndnl  ■iwriliulioii  ■lionlii  tint  Iv 
■Hit  IB  th«  i><[i>line  '«^tkiii.  Th>'  Cniirt  of  AplH-nl  nsk!  tlial 
Ubniy  to  luakr  sncli  ui  application  nnglit  not  to  hn  givm  niidcr 
HCtiou  19.  aiiltM  it  oniLil  bo  given  without  ii^iuticc  to  tttc  >Ufun<lwil. 
Dot  tit*  (*ourt  ilitl  not  tay  that  tJiu  Urmn  ttir-n  iiiiikimk!  (ineUt  to  Ia 
toyif  il  in  ovuj  osm.  tn  th"  iiminnt  rawi  Mr.  JiiEtiro  Kiiknmi-li 
iboi^t  th*  other  temuaboiild  bo  iiiiiHwixl.  Itiit  tlix  iip|Mi1iiinix  tiul 
DAW  offipTut  lonu  wUrti  IiIh  loriUhip  ttmiight  n^^uLil  -U  (-nin[-l<-t« 
iiwtjn  in  tho  jirewut  nuc.  Ttuit  KtTvi'  liuA  not  ticcii  nuvlo  in  iLu 
ooun  below,  ia  the  pUiiitilTn  werr  ukiuK  (oi  mi  inilulgctiL-ir,  ikity 
mat  lay  ths  i-ontr-  of  lliin  afpliuatjoii  iu  L'oth  count. 

Livi  JbMIo*  UAdl«y  a^rml.  Hi-  <<i<l  not  think  th»r«  wm  »ny 
diSamico  bolweeu  "  Bny  r.  GartliiAr  "  anil  "  Arlk-n  i*.  Doiilton."  In 
rnntjemat  tke  Covit  luioit  aea  wlut  ivoiilil  Iju  riglit  aiul  Just. 

XarJ  JVMlOs  Boms  uImi  ruiH-uTriil.  H<i  iliiireil  to  [loLut  out  ih«t 
wkUlMil  heen  Miil  hy  Ijord  Jtwliixi  Coltoti  in  im  nuy  uarruwcil  thti 
(awtruolioi)  of  the  At^t.  When  an  act  of  l*iirlianiciit  hml  vc3it«i]  a  tli^ 
<fvtiuD  in  tbo  Cotirt,  the  C^jiirt  ncv^t  wi.-Jii^l  to  limit  that  diacrolion 
hy  l&vin^  down  nh^  as  to  tlic  -ny  in  wUicli  it  Was  lo  bu  oKerciaad. 
llio  iliteictiati  a'axgirrii  to  Ihfl  Crnirt.  The  lajiAn'>^>  of  uwtiuii  19 
kMBsrwl  In  iixtimti'  tlkil  lorniH  wotv  Ut  tio  iiiqMUFiT  liv  llii-'  (.'oiirt,  if  it 
Mnoulil  Ihink  ikDjiutiw  of  th«  cmw  rmiuiri-i)  tlmt.  tiny  ■hniLM  lir— 
tliAt  I*,  in  onlcr  tovrtvtut  iDJi»ticc)<rinj;<iluT)c  tolhi:  <iur|uirlT  liy  the 
indulgrticc  Kklcli  wu  gruit«d  to  dtc  other.  That  wh  cxfeclly  vtlint 
mi  kU  dowu  in  "  Bny  r.  OfttUiur." 


PROVISIONAL  PATENTS.  1888. 


JiyiTABY  20. 

m,  Iavtw*«BMBU  IB  mMkXtrtng  sad  roeerdiiic   ftpiwrktita. 

JuBita Oneft  Lonalii.  Ncrlolk   Itoiii*,  Victona    Euibanktiii'iit. 
Luo'luii.  \V.L', 
fi25.  N*w  or  laprovod  ai««*Bru>8  utd  reoordiag  appkTKtua. 
JkSMa  GrHi*e  Loir*lti.  Nurfullc  Hoiis^.  Vicl'jriii  EiiiMiiknifut, 
London.  W.C. 

9S3.  Improvomeato  Is  tho  ooaoiraotloii  of  portable  prlmaxy 
baHortoo    adaptod    to    BMdioal    asd    other    appUaBo#w. 

Hni-vil  Hvtiry  'i'lioniiii,  1.  lliUniartou-ivMil.   C.Kii'iii-n-road,    N., 
»ij.l  ll<-uj»aii!i  WiLliini  Warwifk,  134,  HigliliHry-hiil.  N. 
953.  baproTatooaU  la  ooataoi  rog»Ut«r«  for  oloetrto  elooka. 
Kcftlinaiid  Bofcjliikiilt ,  li,  'Jiiilityooini,  London.  i'LouiKl(niu')i*e, 

977.  Improvamanta  la  apparatnJ  for  atKnaUlng  upon,  railway 

trains  tn  001100.    James  A&hlon,  4,  Sonlti-stroal,  FiDstmry, 

Loui.tuii. 
980l  An  Inproiroauat  tar  tha  eooatmatloii  of  olaotilo  battorjr 

aaOa  ter  Uglitlas  or  ottior  parpoHca.     Witlinni  fUlili,  i2. 

KJd<l!X!ld-iui.i.  L'U[rt(..ii  I'ji'L.  K. 
on.  ttMyiMiiiiiUJita  ta  olootrte  "call "  altnal  apparatm.  Chailm 

Spntt.  2A.  Soutbampbm-bniliiii^  Loiidou.  Vi.C. 

9EH.  IiumwMonta  in  ooBiroUlnc  railway  slsiul  l«T«r>  t>y  tbo 

^tpUoMtoa  oJ  otaotrldty.     Willuim  Fiakikk  iluikigli,  106, 

Ouul>etwcll  -Vtw  ;yii'l,  'i.L. 
986.  XHptwnmMits   lo   intoriookUu  apparatoa  (or  railways. 

Williain    Frvdcnok     Itutliit](b,    106,    Ciaibi^rwol]     No-iv-ioad, 

LoBitoK.  8.K. 
lOOd.  iMiprxiBiUn  la  dyBaBi«.«laetrla  macUaoa.    John  Uubort 

Darico,  i,  Bmry-lvrtiKT,  "iVivitl>^.Tiiri'j->.jii..i,-,   raililii>gton,  W. 

UM.&  As  lajgQTOBWut  tn  olaotrtoal  traaaftirmlBj;  apparatna. 

AUrad  lliJl*  TayloT.  28,  SoutJumptou-UuHuigB,ChabovO''l'""^ 

Ix-aJoa,  W.C. 
low.  bBprvvTCBonta    ta    and    eoaaoctod    wltb   alvotrlo    ooUa. 

LAjanu  SiiDou  M-ignu4  I'ykc  ^nd  ll^iy  Tli^odoie  tiiruitc,  4i^ 
Strtad,  LcndoD. 
UBBl  iBBraranoata  la  rotu-y  galvaslo  battorloa.    Alfred  Wua- 
dwUcb,  18,  BnekW^iatnatrMt,  :jti«i)d,  LoodOD,  W.C 


1<»S. 
1078. 

1091. 
1100. 
1103. 
1106. 

1128. 
1173. 

1377. 

mo. 


lb  Blaetrte  aaAiCy  apparaUa.    Reginald  Jotiu  Jodm  tad 
kiit.ni  Wiijjlii,   "Lily  Loitgc."  Valo  of  Health,   Hani[iat«ul, 


Aa 

Ai 

InprovoniMita  In  ■wlt:liaa  for    ""Mpg    and    liraaklng 

elaotnoal  olroulto.     .Siginmid  IVrgiunan  and  John  Thonioi 

Dfii>liMi'i'.  23,  ^'iuihamplon-lniihtin^>,  Mldillraet. — (Cuin|J«Ic 

npi\-ir»'»iiiiij,  1 

Aa  UnproTcmont  In  or  ooanooted  wltb  oouatlas  or  roMvd> 

lag  mcohABlBia  nad  oUotrloity.     .Mfii-il  Aird,    166,    i'li.-cl- 

uttttt,  Louiioii. 

XmproTflBiaBta  la  olootrlaal  braaias  and  ooldorlagi  GcorKO 

Uvwniiif;,  6.   Voality-eottit,    ChiUK«iy-tant,   UiddJcMX.      \B. 

ttlius,  (turmaiiy.) 

[mproTOmosta  la  apparatoa  for  aoaunaalaattnc  alsaaln 

on  rKUvay  trslo*.  I'^tntk  Upd-y.  28,  !>vuth&ui)>lva-l'ui](l- 
iii(<»,  <_"ii.nii--<ij -^i.iii-.  l-Liiiilou,  W.C. 

tBapyovouoato  in  tbo  saoiuio  or  appUnaooa  for  tr«ntia| 
aowait*  by  olaetretytle  aettoa  and  for  dlapoala^  o<  tbo 
dopoBlts  thoTOOf.  W  ilhaiii  \\rl.wt*r,  Jnnior,  28,  fioiitlmni].- 
lo.'iliiiMiay'.  l.'lifliii-'erj-Uin',  I.uudori,   W.C- 

Jascabv  26, 

Itaprov«n»iiu  la  salvaalo  battortoa.     AI^iIioum  Alcuudro 

Korliii.  6i,  l-'hjiiiucrj' ■  likti.-,  Ldtnlin. 

UaprovomonU  la  oloolrlo  ladaotloa  apparatus,  tlernliuil 
Schditlianm,  18,  Unokiiighininlreil,  (ttoiml.  U-ihIoh.. 

J^si  *nv  26. 

Improvomonta  tn  moaju  for  aapporttaK  or  auapondlaK 
elOBioata  la  etcctrle  battorlaa.    Kaaun  Kdniu  ^luuduvillr, 

lUvoralblo  cblorlao  battorloa,  l-^aiik-  Andivotl,  62.  LutigU- 
Iwi'iuijliliurk,  S.  W.,  niiiT^v.  il'imt  Aunlole  Fidntuud  All't'rt 
Louii  liatniUi:  Nodon,  Finntu.) 


COMPI.KTE  SPECIFICATIONS  ACCKPTED. 
JASr-ury  17,  1897. 

747.  Maaas  or  apparataa  to  tw  «mployod  la  tlw  applloatloa  of 
•iBCtrloIty  to  propel  vobldca  on  roada  wltb  or  wltboat 
tram  or  otbor  rails.  Fruiik  Wviuu-,  40.  l.ijir.ilu'n  lnu-tiiiW«, 
W.C. 

jAMAiiv  21,  1887. 

949.  Aa  alnctrlaal  awltob  or  elronil  oloatas  and  Intarruptlnf 
d«vloo  of  Uupromi  ooaatrootlon.  Ucrald  I'mdi-iil,  30,  Old 
Gi'orgfiS'Btti-ti.,  Ci.-ik. 

fEBHL-AI.V  16,  1887. 

2416.  ImprovomontB  In  Oyaamo-olooBie  «»"•*■  fniw  yerliiiiiiiKl 
BoHhudc.  8,  ijiiolily-court,  UxidAii.  (Annual  Ijoui«  IlilUiie. 
Dcabois,  t'lUDi:!;.) 

Mak.h  26.  1887. 

4546.  ImpraTSBOBta  ia  dynamo  slwittloal  maohlaoa  la  oonblaa- 
tlon  Wltb  motor  enginos.  ChAri«H  Di-iiton  A)»l,  ^,  South' 
*inj'ti'ii-  |iuiiiliii(rT,  Ciiaiii^Biy-laiia.  Loiid'ni,  W.C,  (Tlio  i'trm 
ol  !:>» [ji('ii<y  unit  lialsk''.  GoniiAiiy.) 

4553.  Improvomenta  In  olootrlo  tolograpb  apparatus.     William 
DickfiDaoD,  24,  Soul liamji  la u -buildings,  London. 
Ai-uiL  2,  1887. 

4914.  Improvcmonta  In  awltcbon  for  making  aad  brooJclnK  oloo- 
trlo oircnlta.  Uobefi  Ddmcl  tiuiUlli',  ff?.  6t.  Viuwot -street, 
GiaMTOw, 

Mat  85,  2887. 

7&S0,  Improvements  in  olootrloal  traaarortnora.  John  Grioo 
S(.ili'-i,  Nwltilk  lloii"".  Norfolk'Stiv*!,  .Sti»rid,  W.C. 

N.,.vt:Mi.uii  18,  1837. 

I&,6&6.  ImprovemoBta  la  dyaamo-olsatrlo  maoblaoa  aad  olootro. 
motors.    Willinm  hUin,  169,  Flpdt-itreet,  Lomlnu. 

K'.'ViiMuah22,  1887, 

16,032.  Improvements  la  olootre-motors  aad  dyaamo-olsotrlo 
maoblnoa.     Wiihnni  M.titi.  Ib9.  tleoi-sliiiit.  Li>ni|ou. 


SPECtFIOATIONS  PUBLISHED. 

1886. 

16,544,  Automs-tla  awltob  aad  govcmor  for  elootrlo  Ugbtlag 
pnrpMOS.     A.  M.  (.'Urk   iTht  KLkUutiKhiiiarlii:  Kalirik  litiit- 
>>tJit,j    &I. 
16.8()S,  CoopUai  ap  battorloa  for  Ugtatliig.  dto.    L.  R.  Davies  and 

31.  tihc«r«r.     B-l. 
17.120.  Byaame-olactrle  Haohiaory.    K.  B.  IL  Croinptoii  utd  ]. 
tJwinUitoc.    80. 

18ST, 

39S6.  Applylac  olootrie  llcbt  tor  photoBrapblo  pnrpoMo.    F.  J 

Chaty,     8.1, 

16,099  Typo-prlatlag  tolosrapbs.     A.  Lk  >'.   I'ndicr  luid  W.  8, 

riklj'.^i-     U.  Id. 
16,406.  Tolociapblo  tnuunalsalon,  Aa    J*,  ti.  DuUuy.    lid. 
16,424.  TolBcrapblo  taauumvata.    "«  .  V .  "tV-wnvw™, '^Swii^-  W- 
16,476.  Telsirapb.  *c  Vo\ea.    V^ .  te^UtauulV..  ^<niw.    CkA.. 


3  Jan.  . .. 

12  Feb.  .. 

nTth.  ... 

28  Oct.  ... 

28  Oct.  .. 

n  Feb.,  85 

SSUw 

l«Ko».  ... 

28  July  ,.. 

ISJiUy  ... 

UOoL  ... 

ISOgt  .. 

UOct  ... 

12  Jan.  ... 

IX  Jul  ... 

iAng.  ... 

iiOcU  ... 

12  Jul  ... 

2  Aug.   ... 
3Ji«i.    ... 

2  Not.  .... 

3  Jan.    .... 

12  Jan 

UOct 

not 

3Jau 


AQ-ican  VHiKt  4 
Aag!o-Aiii*ric«nBrus]iB.U 

—  ftilly  p«d   ,     ,.,... 
Inglo-Ainarriua    

—  p«-r.   

—  Dtf. 

Biuiliaii  Sniunaniie.... 
Cini  Teliphiine  tc  Ualn 
Cuba   

—  lO^Pref.   

Duvet  SiMuisli  

—  lorivf.  

Dirwt  united  iMalei  . 
Kiaten .. 

—  82  PrtC     

—  62,  IfiM    

—  ■i%D*h.&UKk  .... 
Btrt^ni    £xt«&K«n,    Aua- 

traldiUA  China.... 

—  6%  D»l..,  18R1   . 

—  6%  Ihib.,  1000  . 
1880  

Baateni  &  S.  Arrinui,  K'OO 

Gemtan  Union 

Olnlx^  T*liw«i-li  TruM 

—  BXVnt.     

Ornit  nortlitrti.. 


100 

4 

fi 

lOO 

100 

100 

10 

1 

10 
IC 

« 

10 
20 
10 
10 
100 
100 

10 

100 

100 

100 

100 

10 

10 

10 

10 


l>RtcilOO 

3i 

4  6-16 
40 
M 
141 
IS 
11-16 
129 
10 

H 

cI 

Hi 

m 

100 
101} 

12i 
100 
lOAx 
lOS 
10>li 
£>i 

.r 

Ux 


1  a«nt. ,. 
2.^  July    .. 
2P  0--1. 
Id  Nov.   „ 

18  March 

19  May   .. 
14  Oat.     . 


28  Ju!> 
IS  Oi-l.  . 
14  .Inly  „  . 

1  J«!f  „ 

80  Nov.  ... 

1  s»irt."... 

29  Dec 

81  Diw 

14  Oct.    .... 
U  Out.    ... 

2  Alia.  ... 

2  Anjc.    ,., 

30  Kov.'".... 
13  May,  '80 

2  Nov.    ... 
1  Sf|>t 


Gl.  NorUiern  6%  Dak,  "U. 
Inilia  Kubbcr.  ii.  T.  *  TbI. 

Iiilv-IEuropran 

London  riatitio-Braiiliao.., 

Ilasiln  Wi>*t>  ni. 

Ori«ntal  Tdltjihona  

R>intM''s 

Skbh  Unittd 

Subinarinr 

Subinarino  Cabh  Trust 
Tel'iinrb  Coiutnictiiw 

—  «%.  mm     

UBitmi  Tc-lc[>hotw 

We«  AfHi-aii .,.,.„ 

—  fiv  Dolia.    

Weat  Cofvt  of  Am«rica 

—  8XD0U.    

Western  auil  itraiiLiau.., 

—  I'TiJurreil 

—  UerwrBJ 

—  «XA  

—  8%B  

W(nt  Iniliu  aii'l  Panarna 

—  i%  Irt  I'lxf.   

—  «%  3nJ  Trof. 

West  IlniAn  of  V.S 

—  e;£Surling    


COMPANIES'   TRAFFIC    RECEIPTS. 


yama. 


Anglo-Ammoao 

BruUian  SubiDsrina 

CuW  Subtnarina 

Direct  Snanuli.. ...... 

—  DmiedSlatM  .. 
Kan  lorn.... ... 


txtAbtf. 


None 
F.  J»n.  29  -,. 
M.ofDi*.  ., 
BLofDw.     .. 

Nona 
ILorDcc,     .. 


Amannl. 

lacorDac 

rublishMl, 

i;«,f>02 

,  . 

3,S00 

-f  £175 

2,004 

4-      322 

PiibliahBiI. 

57.roa 

■»  4.800 

SMBa. 


Eaatcni  BxtctwiiD 

Great  Ko  tlicni  

l^nbiiiirinn    . 

W«gt  Ci<a>l  i)f  Aniitriiu  . 
Wwttrn  mill  Rnuitiaii  . 
West  Uilii  ami  I'anama 


Ending. 

AltMIIIOt 

M.  of  Dec.     ... 

i:36,908 

M.  of  Dec.     .. 

21,600 

N<n* 

PutilUhad. 

M.til  Diw.     .',- 

4,300 

W.  Jan.  20    ... 

1,722 

F,  .Ian.   Ii 

Z.509 

Ine.  nr  Dt«. 


-  £1,911 


-    IS* 


Abbrcv^ationa :  W.,  nraek ;  K.,  fortnijiht ;  M  ,  montb. 
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Kama  of  Conifianf^. 


Blookhy  Eloctria  lislitlnK  and  HnaafHturiiig 

BcUpaa  Slactrie  Battery,  Linitud 

Elertrio  Batt«7  Itrtuih,  Limited 

Extend*^  E1iKlrn*Mntal  Exlrnuliii^.  Kerttiirifi,  ami  rtatinj^,  Limitml 

Jenaen  El«3trip  Bull  ami  Hignal,  LitnilMl 

OriniiL  Kli.'otric  Light u 

Plaliouiii  PlotiitK.  Limited 

Pnrlland  Elcutric  Ligbt. 

9iii|:n]i<.>rr',  t^traita  SAttlomonta,  and  Siam  EUotrial,  Liuttad 

Souib  Mctio  poll  tail  Elwlrip  Siijiplv   ..,- , 

Ht.  Jaine*'*  Eli^tiiit  l.itllil,  Limitail    , , 

Uticuu  KIectric«l  Powi-r  »nd  Light,  Limited , 

Winfii-liU.  limited 

Wooilhotiae  and  Bawaou,  Limited , 


TmiiII  iI 
Aullli>Ilu:a. 


«20,000 

lOO.OOU 

frO.OOO 

L&O.DOO 

100,000 

A,  000 

60,000 

4&,000 

80,000 

2SO,000 

50.000 

SOO.OOO 

1*0,000 

200,000 


untiiiL 


£100,000 
50,000 
150.000 

100.000 

sy'.ioo 

89,  wo 

so,  000 
123.000 

120,000 

106,000 


,Vin<vniit  M 
aiurei. 


£S    0     0 

1     0     0 


& 

1 
I 
8S0 
I 
h 
5 


10  0 

5  0 

5  0 

r,  0 


0      0 


DtpoalL 


£0  10 
1  0 
0  S 
0    6 


0  Ii  0 
3  <i  0 

■i  0  0 

2  0  0 

3  0  0 

1  0  0 


£60.000 
10.000 
37.S00 
37.500 

14.775 

1&,6I» 

20,000 
£0,000 
7S,000 
11,000 


CITY  NOTES. 


Tb«  0«iiaoUdat«d  T«l«phDn«  Company, — Wt  arc  iurnriiipil  tlint 
Mr. -I.  H.  Hiipfciii^ham,  <^(  Wuoil-nt.icfl,  Clioaiieide,  liaa  joiiatl  the 
Hoard  of  th?  (.'iniriiulalnl  Tnleiilioiiu  l.'nnoLnjotinn  oiiil  MaiiilniiuOL-i' 
CorniAny. 

Woauon  m^^^^  BrksUlaj)  Cvnpuiy.— Tin.-   tiulEc   iccai|ita   of   Ux: 

W..j.tti[i    nu'l     l'r../ilUii    Tfl-^iiil'ii    t'nm|uHiy     tot     ill*     ivwelt    WiditJg 

Janiijuy  13,  >i(Vr  >lc-lii'jtiiix  <-'iiL-'Ii(tlt  of  tbe  gr«ia  Tec«i[ita,  |u.yabk  to 
lite  Lo&don  I'luliiio  l[r.i.:i[iLW  (.'oiu[uny,  n'oiu  £2,875. 

Anglo-Amertaiiii  T«l«Kr«i>li  ComiMLny.— Tlii^  ditwlon'  ro|Hnl  of 

IJiLh  i-umiMiiy  f>>r  tlir  tiill  ji.ir  •  ii'lt<l  31ni.   Di'ciiiiilier  itatcn  Uwl  ili*i 

OfUJ/rccjpu  /root  tbe  Ut  Julr  to  tbo^lal  Dpcctul'tt.  1B87,  iitcluding 

thf  .•iritD^Te.]  l.alAa'^  of  £18,S2i.  6*.  &i.    Liroiiglit   furwarl    fimii   tin; 


bit  Mcouut,    are   csiiiuBU'd  at    £113,883.  6*.  SI.    Tliia  4ia« 

koWSVCr,     ia     *ubjOi;l     Iv    rrriaion    liji'ili    ^i^tllL-mcUt    of  tba 

for  th^  ywr  willi  tin'  Taris-Ncw  York  Talogmikli  Coionaay,  Tfca  I 

Tweii'M  «liow  an  iiicix'Me  of  £0.460  m  ctiui|iaml  «ilU  Ui«co(rE>|>oiMUiag 
{■vhoLl  of  liut  ymr.  Tlie  total  ei]>enao«  of  tlio  half.ycar,  iiuJoding 
rejuli  'if  L-al-ltrt.  &c..  an  aliomi  by  the  rcvouna  aocoimt.  aniount  to 
£49,668.  &.  Id.  Ititeritn  dividi-u'da  of  7a.  6d.  |idt  oMit.  ou  titio  ordiii- 
ory  nicvk,  and  l&i.  nvr  cent,  uii  Uiu  iii«rer[«d  atock,  n'«re  Mtd  on  tlM 
lut  Xoi-piubpi  tasi,  aliKirbiiig  ^26,250.  leaving  an  dtimalcd  balanea  ol 
£57,504.  ISi  4d.,  out  of  wliichUiedireclnt«To«>tniurjiilth«|ira|irirt| — 
to  liuelare  liru!  d:vidtudi  of  lOa.  {Mr  cent,  on  tbe  orJiuaty  atock.  j| 
20n.  [wr  cunt.  »i)  thn  jircreiTod  atock.  ainouuttng  U>  £36,0(w,  inaJ  " 
total  fli«[iibiitinii  Toi-  tliQ  yvtu  ended  tbe  xUt  Dcccmbv.  IC 
£1.  7*.  6<L  iwT  unlit,  on  Chu  unliiinn-  atovk,  and  £2.  Ifia.  oa  tbo  1 
furicd  »tock.  liAvtng  an  citiraatcd  ImUuM  of  £2^544.  18*.  4<L  to  tie 
cartved  forwaM  to  tbo  n>xt  a«oounl. 
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NOTES. 


Stockholm.— The  Koyul  ralnoo  U  lighted  throughout 
by  pk-tiriciiy. 

ivMend. — The  Taunton  Electric  UgbLinj;  Coin|jaiiy, 
fthvir  lirst  luuiual  meeting  on  Motulay  last,  decWed  ii 
ad  of  i  p«r  cent,  and  »  balaiK«  waa  euried  ovei-. 

Paris  Bfanlolpallty. — At  >  recoiit  iiidetin^  the 
MiiniH|M)  raiiiiiMl  of  Pmiw,  after  a  long  disciisxioii,  vot«i) 
ibmun  of  one  million  of  francA,  whiuh  th«  Comniisflion  of 
At  Bud|;el  Itud  docidc<l  to  dcvntc  to  the  crontion  of  a 
iiBud|n)  service  for  electric  It^htini;. 

Electric  Lighting  in  Paris. — The  Contiiteiital  Edii<on 
:  Ctafnny  hiu  just,  umiiilvtcd  tlic  ulcctrir,  li-^hting  of  the 
^^^uid  Hotel  hy  an  installation  of  800- inciiiiitiKcoua)  lum^tH, 
^Bhich  !U«  looited  in  tlie  grand  saloon,  the  Zodiu;  itiloon, 
^BU  rwdiiig  rwuns,  vnl  the  restuui^Dl,  Mvi  are  worked  hjr 
^■n  EititOD  d  vnionOA. 

^B  Aftriai  Coiiduotorfl.^At:cDniiiig  to  Iheru  seurchw  of 
V-  Cagiiolnio,  of  the  Tnrin  Academy,  no  loss  of  oloi-li-icity 
ukct  (tluce  tlirougli  moiftt  air,  eurroiuiding  ui  uucovued 
vire,  antil  the  difTerence  of  iM>t«nti:di  i-eache*  600  vo1t«. 
JAon  Xius  mtimi  tousJoit  the  loen  nugniunU  uith  the 
i»iUge  Jihd  with  the  degree  of  humidity  of  the  uir. 

A  Prospective  New  ChemistrT-.— Dr.  OmnwMld,  of 

le,  ha«  inired,  by  jtiwctrnsLnfiic  evidence,   at  a  con- 

slrvtuly  supported  \sy   the  uuiue»  of  Mr.   Noiiuud 

tr  uid  Mr.  Crookes,  vu.,  tbit  ceitiiiu  of  the  niip}Mi»tHl 

«s|i1b  bodies  or  elements  are  in  reality  of  a  highly  comjilex 

■tun.    HU  rosMrvhw  have  extended  to  hydroj;eii,  oxy- 

;».  carbon,  and  OMgnesiutn. 

OUsgow  Exhibition. — Tfae  electric  ligliting  of  this 
ululition,  lu  Ib  well  knovm  to  onr  reudon..  i»  in  the  hand* 
flftki  Brush  Company,  who  are  utjli&in;;  the  pLint  recently 
neit  M  Muichester  for  a  iiiinila.r  iiurpost'.  The  dytuuno 
^UHd  (onDH  uji  auiiexe  to  the  niuchitiery  t^cliou,  -mvI  is 
^HlM  long  b;  iOOlt.  broad.  The  lighting  amingenionte 
^K«  beug  actively  carried  forwaid. 

■eotricity  in  Finland. — FJectric  lighting  nnd  the 
loUphone  huvu  Iwcn  Uikan  up  H-iUi  xonii:  onthnaiaAni  in 
ndud.  Two  little  totnu,  with  u  (wpuUtion  ol  2.000 
(Kb,  have  adopted  eleeUic  lighting ;  whiUl  the  telephone 
ii  b  u^iention  not  only  in  thu  towns,  but  in  the  conntr}'. 
Hobngtora  and  Abo,  at  a  distance  from  aich  other  of  112 
tntt,  are  cunnectod  by  a  telephonic  wire. 

St.  Pays. — The  President  of  the  Van  I>e{)Oole  l-^ectric 
Tnnmay  M  St.  Catherines  states  tlmt  the  electric  raiH 
took  in  drai)>1e  what  the  horse  cars  did  whun  inntning  over 
Ihaau)  line,  thai  ifau  biisinefn  of  the  roiu]  hua  alrejuly 
iMfeucd  by  35  jhst  cent.,  that  five  electric  e*tre  do  the  work 
4(bj;1i1  horse  car«.  Alw>  the  cars  are  kept  olcn  tier,  iind  the 
iliivwi  !»nd  ivnn!iWrt!N  tiiko  an  interent  in  keeping  thora  no. 

The  Telephone  in  Rossia. — Telephonic  linn  are 
Me-^  crtLibli.'thuil  ill  Uilitu^k,  and  in  the  arrotidisseinenl  of 
iheuine  imine  The  munici|xil  hospital  and  acvcraJ  private 
W«4r«  alrcuiy  iti  i-omieclion,  and  the  Jnmvluf  factory, 
utao  Tsnts  from  the  town,  is  in  comniunication  with  il« 
oSn  at  Ribtuiik  ,  whllat  the  siubiirhtin  residences  of  aovenJ 
ncnfeote  are  ticiag  connected  with  their  buuncas  (jrcmi&ea 
ia4e  town. 

Board  of  Trade  License.— N'otice  is  given  in  the 
GtitUt  that  uppUcition  \iA.i  U:cii  nuuJe  liy  thu  Kensington 
Com  EIcctri«  Lighting  ComjMuy,  under  the  Lighting  Act 


of  lti82,  for  license  to  produce  and  distribute  doctrieity, 
|)ower  to  make  charges,  to  ai»]tiiro  landi,  to  conittmct  works, 
to  make  aiTungementa  with  local  nuthorities  to  Ofiea  streets 
and  lay  electric  linea,  over  a  csrtain  district  defined  in  the 
licenne,  around  their  station. 

The  Electric  Light  in  Mines.— The  Fv^jf  <i  Iloniii^ni, 
Com|niriy  of  lliv  Awyruii  i«  about  to  ottublifih  electric 
lighting  in  all  the  worka  at  nno  oi  their  most  important 
conctHsions  dtuntod  ut  Combea.  The  motive  power  re- 
quired will  Iw  Auppliod  by  thu  sluiun  enginea  already  iu 
use.  If  the  result  of  thU  oxiKriment  is  satis^-tory,  the 
same  system  of  lighting  will  bo  adopted  in  all  tliu  other 
concessions  of  ihu  Com|Niny. 

■lootrio  Gaa  Ughiers.— The  li;;hlei-8  in  which  a 
platinum  M-iro  U  railed  to  incandeacence  hy  the  current 
fivm  i-hlori<io  of  silver  cuUi?  ai-e  well  and  favounihly  known 
to  the  public;  but  Mew«i-(s.  \Voodhon«e  and  Itawwn  have 
impmred  U|x>n  this  form,  and  have  introduced  a  lighter  in 
which  the  rG<iuinKl  ciiiTont  ia  obtained  by  a  magneto 
gcnci-ator  worked  by  n.  spring.  The  advantage  of  thia  form 
is  imine4liutely  seen.  It  involves  no  battery  or  chemiisU. 
The  only  (piusttoi),  [)«u'ha|i«,  is  how  will  ibnip  aflect  it  t 

Coat  of  Eleatrio  UghUnf . — The  following  com|Kirii- 
tive  iislinutoe  of  the  co^t  of  lighting  Chicago  are  taken  fiom 
a  ro|X)rt  by  Prof.  Barrett.  It  must  not,  however,  bo 
aa«tuii«d  tluit  the»a  figures  u.re  true  everywhere.  The  cofit 
of  gas  ts  not  the  same  iit  one  place  as  in  another,  nnd  unless 
the  cost  of  gas  is  given  Kgimw  are  apt  to  bu  misleading  : — 
Ku.  li^lM.     Candle  inwcr.    Coat  twr  vwa. 

Gas 3,373  ...       52,368  ...  Sl2,3ftl 

ArcliehU  750  ...  1,500,000  ...     ST.ISO 

Incandescent  lights...  3,273  ...        98,190  ...    «9,346 

Society  of  Antiquaries.  ~ Wo  are  pleased  to  loora 
that  the  Society  of  ^Vnticpiarie*  has  a\iiiii>d  itself  of  the 
odvantJigfiii  nftcrixl  for  tiie  utilisation  of  the  Royal  Society's 
gaa  eiijjirie  pUnt  during  free  hours,  and  has  installed  a 
tntal  of  110  16  candlciKJWcr  lamps  throughout  its  pre- 
mises. The  spare  jiuwer  is  stored  to  33  of  Drake  ajid 
Gorhani's  improved  type  cells  capable  of  discharging  at  60 
am]>eres  for  about  nine  houi-s.  Switchboaide  of  the  Hamo 
firms'  hitest  design,  and  fitted  with  the  pateut  ring  contact 
swil4;hes,  are  eni]>loyed  for  governing  the  main  circuits. 

Royal  Meteorologioal  Sooletr<— The  council  of  the 
Royal  Mutuorolugiail  SiiL'ioly  liii.\'j  urningod  to  hold  at  25, 
Great  George-Street,  Westminster  (by  [lermiision  of  the 
Council  of  tJic  Institution  of  ('ivil  Kiiginoors),  on  March  30tJi 
to  23rd  next,  an  exhibition  of  apiMiutus  cunncctod  with 
atmospheric  electricity,  indiuling  lightning  conductors, 
photogr.iphs  of  lightning,  and  ibimaged  objects.  The  ooni' 
niittee  will  also  b«  gLid  to  show  any  now  nioteoi>)logical 
instmmunU  or  uppumins  invented  or  first  constructed  since 
lafit  Maicli ;  as  well  as  photogi'aphs  and  drawings  poeeeeaing 
meteorological  int«rest. 

Subways.— Our  American  contem]»rary,  the  ElrttrKoI 
W'jriii,  cull-  Htteiitioii  to  one  of  the  dangers  of  subways 
through  thu  leakage  of  gas  in  places  whore  tilO  gas-mains 
um  adjacent  to  eubwnytt.  It  is  almost  certain  that  sooner 
or  Liter  the  subway  will  be  lilted  with  gas,  and  unless  great 
caie  is  taken  accidents  will  arise,  cither  by  the  gas  being 
inflamed,  or.  as  was  the  case  at  Philadelphia,  a  man  work- 
ing in  the  uuuhoie  being — shall  we  aay — jx>i»oned.  Our 
Irienda  connccicd  with  the  gas  jouroals  are  very  quiet  over 
many  of  the  dangers  wbieb  exist  in  the  usage  of  goH,  and 
which  do  occasionally  bring  about  bad  results.  Wu  have 
referred  t«  one  of  them. 
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Electric  Iiighting  in  Spain.  —The  SrhiicUflrt  Com- 
pany lira  ciUTjiny  mil  the  Llt-cinc  lijjhlinj;  of  tht*  IWal 
Opvra  at  Mudrid,  in  ]i(^c(inluiii.'u  with  tho  dvcisiunn  of  the 
inuiiivi{Kilily.  The  iiUEUtli>tii>ii  will  ci>ni[»m&  1,500  iiic«ii- 
deAconcc  ]nm|>s  aikI  a  doxon  Krisik  nn*  l:ii»t>H.  Thcr  Bilhiio 
nuutio)[;i(Iitv  Iii4vt>  voIm)  for  tho  i^Iuctrit;  illiimiiiahoii,  1>v 
luKinH  of  32  arc  lamjts,  of  the  main  [iromenade  in  the  town. 
The  motive-power  vrill  Im  siipjiliiHl  liy  iho  hIwuii  liiiKiiius 
iicluully  ill  usu  at  tho  watcrwmks.  Tlic  [iru^uss  ot  ulctliii; 
lighting  in  Sjuiti  in  evidoncwl  hy  the  fiict  th.it  the  little 
Uiwii  o(  AllMceta,  u-ith  :i  ]ui(iubtiuii  o(  unly  2U,00(),  is  lo  Iw 
tiglit4'd  H-ilh  I6c;itidlc  iiicuiuliwceiicxi  lanijus;  iiuiiy  of  thi-HO 
being  al-in  itii|)|)lie<l  to  privuto  iiidiriditiili^ 

Early  Telegraphy.  -It)  the  I'irif-  Ei^jin-^r  nwi  .-itrhi- 
Ui'Sf  Jimrwii  of  ihw  dwlo  Janniuy,  I.'''l7,  tUurt)  octruts  the 
foito\i'iiig  [af;t^tuiili^"The  Smith-K!;txt«rii  Itiiilway  Com- 
luLiiy  have  exhibited  tbuir  aitifidniice  in  thiK  iiivuntioti  by 
milking  |n-o|Mrutiviis  to  Iny  Uhvtii  mi  oloclric  tclcgiiijfh  from 
Folltwitono  to  Botilojfiio."  It  secnm  ctiitoiii,  after  lUI  th.it 
hws  Iwon  »-ritl«m,  tliu  eiirly  UirtinT  nf  U'U*j^iiihy  is  not  well 
krioivn.  Thu  tiiifoHiiniitv  jtiii  is  tliiit  lIiomu  who  o^iiM  ^ivu 
iiiUd'CAtinf;  und  iiiith«iitic  hii«t<jry  urv  {MMsiiif;  fmtn  iis  one 
by  one,  Icavintj  the  dektils  itiitulj.  Who  win  ^ivc  any 
iriformittion  idioitt  thin  nchcmo  of  the  South- Eiuitcrti  L{iii)- 
wayl  AVoji  it  tho  ongimd  idtui  which  etilniiitiitivl  in  iho 
lucceta  of  Brett,  Cratnpton,  A-  Co.,  or  vnu  it  miother  scheme 
altogotJior  t 

Trade  Conferenees.— A  ««rios  of  confcroncoe  of  tb« 
reiireaontiuives  of  v:iri«iij»  Ir^dett  iiikI  hami  icr.tft  indniitrieK 
u  now  Wing  huM  at  the  Fiiislnuy  Techniciil  CoUagB.  These 
begun  liistiiiitiimii  with  two  ^ouunLt  ccmtoruncus  on  tochniciil 
education.  The  thiixl  vonferoncc,  which  \vii»  for  the  L-ubiuel- 
making  trside,  arwl  W!t«  uttotidod  by  a  lai^c  iiiul  voiy  rcpro- 
Bontiitive  aiidinnon,  mmk  hobi  on  .liuitiiuy  ]  4lh  tiu^t.  The  noxt 
corifeiysm-e,  wbirh  in  for  bric-klayurn,  is  to  be  held  uii  Wed- 
newliiy,  Fcbniiiiy  I.Mh,  vrhori  Mr.  .lamea  Itiiwliindd,  M.P., 
will  praside,  and  a.  [Miier  on  the  Tenhiiieiil  Pxliicatinn  of 
Biicklayei^i  mid  Brickcniter*  will  be  read  by  Mr.  H.  W, 
Rli^rds.  Tki8  will  lie  succucdixl  on  the  18th  in«t.  by 
another  conference  of  ciir|)cnteni  anil  joinora,  under  the 
pttuiiloney  of  Mr.  W.  K,  Ocmcr,  M.P. 

Smelting  by  Electricity. — Although  niimoroiiM  in- 
rentoni  have  attempted  tn  HiibAtitiite  elei^tiii^ity  for  coul  iiiid 

■  coke  in  metal  snivHing,  nothing  piuctical  hiis  yet  come  of 
tbc«o  iLtletnpt«.  Siotnen^,  Kiintin;{don,  Cowlo^,  and  others 
have  ex|)eriniontDd  with  the  dynamo,  mid  the  ('owlc.«  pro- 
cess fur  obuiuing  iduiiiiniitm  is,  [wrbiiiw,  the  only  eommor- 
ciftl  Application  no  yet  flncceasfiil.  There  should  Iw  room 
for  i^ood  work  in  this  direction.  As  far  haek  att  the  British 
As»ocifttion  meeting  in  l!i<47,  attontion  has  lieon  directed 
townrdK  (he  iitiliiuittoii  of  electricity  in  tlioie  pivcoMea.  Sir 
R  Inglis,  in  lii*  ;»ddn'W  al  lhi«  mobttng,  refenwl  to  siiccpss. 
ful  InWnitjiry  e>c{ierinteriM,  Inil  d«-clt  strongly  iijion  the 
fftct  that  the  pTOcoes  which  proved  t>ue<:-eiwfiil  in  the  kliuru- 
ry  and  in  dcAliti^  with  ouiicu«  w-ab  not  nocossArily  »uc- 

rbessful  in  the  manufactory  un<l  in  dealing  with  tun«. 

Pelarioatioa. — F.  Stronitz,  continiiiti];  hin  ux|iorimunt 
on  poliiri«;ttion,  finds  that  with  silvtrthe  oxy;;en  plutv  if 
found  to  attiiin  Ruximum  [HilnriKition  when  the  K.M  F,  of 
the  cell  ifl  or^tial  to  that  of  thi-ee  DunielU  ;  the  jiolLirisalion 
of  tJie  hydro^a  platca  ia  at  a  nuiximiim  when  an  E.M.F.  uf 
two  DooioUB  is  used,  it  dvcrcu«»  when  a  greater  K.M.F.  ih 
employed,  but  ritsoe  again  atid  becomes  otpiul  to  the  lir»t 
mm  foran  E.M.F.  of  nine  Daiiiells.  The  ex(>kination 
ivoD  is  that  the  duiKMiliOM  i>fmeciillic  silver  on  the  cathode. 


which  is  ^oater  the  grantor  the  inteniity  of  the  currutit,  by 
Incrc-iinin;-  the  mirfiice  decreases  the  relative  strength  ot  the 
current  luid  thonnioiint  of  thoijoliristition;  ito  tlat  uh hough 
A  smull  E.M.F.  produc<»>  maximum  itoUrisition  with  eloan 
pinto*,  It  vi«ry  conMiIerable  one  is  r<.«|uired  lo  attain  the 
Kime  maximum  with  plates  thieWv  lohutI  with  nilrcr. 

Spragae  Motors. — The  iiw  uf  this  motor  hu  been 
;id«pt<'tl  at  n  sngiir  refinery  nt  Boston.  The  care  nin  nil 
day,  luid  the  loud  uvom^u^.  10  tone  (wr  trip.  HorsoH  lued 
to  do  the  work,  and  the  trip  oMUpiiwl  !.'>  minutes;  with 
electricity  tl  occiipio!;  five  niiniiU.%.  The  gmtw  load  in  I'l 
tons,  including  the  car.  We  could  HII  our  note  coluimw 
with  confli'mation  concerning  tho  successful  uxo  of  electriuil  I 
tiartion  in  America,  Imt  we  are  templed  to  iv*k,  What  is  \ 
the  use  r  One  of  the  oUieat,  most  exi«erie«c«l,  and  0[jcii- 
minded  nf  tnamn'ay  engineers,  tliscussinj;  elorLnail  <i, 
horw!  miction,  [jut  thu  c;i»o  uf  the  directors  of  oompiinieit 
very  pointe«ily.  He  said  :  -"TTiey  know  now  when;  thoy 
are  ;  font{;e  is  cheap,  »»d  they  on  pay  from  5  to  7  per 
c<;iil."  What  nime  do  you  want  T  Wc  have  not  groit 
ex|>octation  that  tho  older  lines  willcliaiigu,  but  wlMlHluiit  j 
newly  pn>jocl«il  lines  t 

Submarine  Telegraph  Cables.  In  the  sitting  of 
tliu  Budget  Coannin^w  of  llio  Iteichstag  on  Fchniary  Sth, 
'luring  tho  iliBc-uHsion  uf  the  pruitosMl  purchase  of  the  tele- 
giuph  nililcs  betweepg  Rorkum  an<l  Lowestoft  »ml  Oreetsiol 
and  V-dcncia,  Dr.  von  Htepluni,  the  I'riuwiaii  Fuetma«t«iv 
(ivneml,  declaretl  thut  it  wan  intended  Ut  nuike  a  i-ousider- 
ftblfl  retluction  in  the  telegraph  i-ateg  lietweim  (iormanjr 
and  England  Hftor  the  Hgroemont  on  the  Kubject  had  corns 
into  force,  which  would  lie  on  Janunry  lat  next  HM 
charge  for  the  OiundUxe,  at  present  amounting  to  lOpt., 
would  bn  aboHihod,  and  the  mte  per  word,  which  is  ut 
prosont  20pf..  woidd  Iw  i-educed  to  KJpf.  The  Minisler  ] 
added  that  the  Hritish  Ctovernmeot  would  take  over  thuJ 
Boiktim-ifowostoft  line,  und  cetublish  direct  commuiiioiUonI 
xrith  I.onilon  anil  the  morn  imporLmt  towns  of  Engbnd. 
The  ugreL>menLw;u>tttiiinimoiisly  approved  by  the  committee. 

The  Bleotrlo  Light  In  Belgium. — Tho  trial  in9tii]->, 
lation  of  the  electric  light  at  the  NalionuJ   Bunk,   BrusBOb,] 
ha»  boon  KO  Aatiitfactory  that  it  ha.«  tM^e^  decidml  todispenni 
with  gus  altogether,  and  the  new  illuminaiit  iij  lo  !«  inln>-J 
duced  in   tho  dppiMj<  and  treasuries  by    M.   lAin  G^nnLl 
The  e»titblii»hment  of  a  syndicate  for  the  development  ou 
electric  lighting,  which  would  include  the  name  just  nMa.-! 
tionod,  ikji   well   ii«   that   of  M.   Monrlon  mul    the   •Sow'Wl 
I iidiLMrirlh  it' KMiicH/,  in  spoken  of  in  Brussels.     Elsewhere' 
in     Belgium    great    activity    premls    in    thin    diroctiou. 
Aiiiunj^t    tJic  i[istiU.llation&  iti    jirogrtuu  may  Iw  s])ixiiiUy 
mentioned  thut  at  the  xinc    n>llin)j  milla  of   the    Vieille 
Montugne  Comjmny,  at  TiolT,  with  il  arc  and   100  inc»a 
descent  lam[iR,  that  in  Mellnert*  Sugar  \VnrkK  at  Su  Trond, 
and   tliat  iii  thu  spiiniiug  mill«  of    M.  Albert  Oiidin  at, 
Uinantgutl  thivu  being  cairicd  out  by  the  &nu  of  Boucknorlj 
at  Bruasels. 

Edmondson's  Galoulating  Maohine. — Some  of  our' 
ru;k(ler«  nho  hitvc  much  to  do  with  iigurca,  und  oapeciiUly 
with  thu  ii)ulli|)liciitioii  and  diviMoii  of  lai-ge  ntun 
might  do  well  to  follow  the  example  of  Mr.  T,  A.  £di«ou,^ 
who  ha-s  ju»t  olibiined  one  of  the  new  circular  iVritlimome- 
tors  for  UBo  in  his  laboratory  at  Oningo,  New  Jersey.  Tho 
now  uiachiau  jxnjimmsoh  imixiin^tnt  tulvikUUL^iM  over  those  oL 
Ies6  recent  construction,  uultiplyiDg  and  adding,  or  mull 
tiplying  and  eubtructlng  in  one  operation,  in  the  time  whiohl 
would  lie  ovcupiei)  in  muliiplyiiig  nloue,  i-c.,  ia  ao  short  n\ 
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tioethat  even  a  jtracUiMl  conijiiitor  can  suircvly  liml  tha 
r«fiira()  ki^rtthmK  m  the  sAme  |>c<rioH.  [n  nuiiy  ciiaos  it 
may  l<c  uti  iin|.urtaiil  ulvantage  to  reliove  the  brain  of  tho 
iiniil^;m'  of  cnmiMitalinn,  and  to  siilMtitiile  fnr  thin  the* 
BKir  iiiT»it;;eiiiPiil  o(  the  flgimM  anj  the  working;  of  the 
mthine,  vhkh  is  in  ruekoning  vliiit  tho  svwmg  nmcliiiiu  in 
iti  n<v<))tF<rork. 

Bfllef  tn  Eloetrie  Traction. — "  I  ex|>oct,"  «ays  Iho 
ixIfiiE  (it  u   [I1IIII  l)iiu  ut  AVmshin^Lon,    "U>  s*:p.   horms 

(j^Iht  htiiii><tM«1  fnrni  llir  sIittuI  or  «i'rvic«  in  the  next 
tn  ymn,  iumI  tboir  pUce  tskoii  cliietly  by  olectricity." 
<f«j«  WeetiiiglKHUc,  jun.,  wiys  ;  "Tho  restilts  of 
I  (inDFwntjroly  ahoit  ox|*cncnc4  in  Lho  ti&e  of 
declddty  w  u  motor  for  fturfuoo  railway  curs 
l»n  )mn  such  ns  tf>  (lemonKtr-ite  beyond  iiupttinn 
Si  inutmnM  snitcriurity  for  tlii«  iniqtosc  over  iiity  othci' 
IlKjBil  lucibwl  of  iifl'lyinK  iioirea-,  Evory  confiidonitioii  of 
dSduicy,  t-onvontt'rKre,  ami  economy,  not  to  8i»eAk  of 
bamnilj,  urgix  ills  Eubslitiition  uf  miMrhuiiic-ul  fov  uiiiniul 
)>m!r  ujKin  the  niim«>nHi»  vli-eet  i-.iilu'sy  linos  of  thu 
iMiatry,  nt  Lho  turliusL  |inu;lirftl  raoniont ;  itiid  in  Ihc  cuii- 
tcrifur  sii|>criority  in  tho  viirioiis  more  or  low  Hiicc«>«fiil 
iMtiods  nf  Applying  Tnochnniod  |tOM-or  to  tliin  pitri>oeo, 
wib  u  tho  stnm  lofomotive,  tlio  Itut^Lion  calilo  :ind  tho 
cledrtr  inotiir,  tho  lut  named  ix  ut  the  present  iiiomoni 
)9tienlly  .utmiltnl  liy  tboec  most  coiui>ut<inl  to  jildgu  to  be 
iliitinctly  in  ai|v;.ti.-i'  ..f  all  i^omiKvlitotf." 

EUctrlo  LifihtioK  in  Franco. —Thv  olcctric  li^ht  hiis 
jrt  '.vn  inlrodiicod  in  thcnthcM  of  the  Atlniinistmtion  of 
>'.•:•■  !C.iiIw;iy»,  Kuo  de  Chdtoindun,  Paris.  -A  plan  of 
•  ioir^  lii:htiii);  fm'  th«  town  o(  Vcnuiillea  is  undi^r  cdti- 
ulcnticKi.  ^lotive  |iower  would  he  deiivotl  fi-oin  tlic 
Budwnte  at  Marly  ;  (hi&  |KM*tioii  of  the  scheme  neceo- 
sBdint;  an  int4!n»:tjnj^  iipplirutioti  of  thr  clc«tricnl  tntns- 
niMioii  of  ener]i;y.  The  nLittoi-  is  in  the  hands  of  a 
nn^y  vhich  w  bcinj;  ejitiiblished  In  uork  elAetrical 
MpftMan  pifulncod  «t  the  Owlikon  workshops.— Tho 
rknn«od-F«nund  Ha*  Couiinmy  hue  jtut  «irri<xl  out  an 
Wttdlatinn  of  tha  elerthc  light  at  the  theatre  in  this  tovn  ; 
it  trill  eom|irifii!  1  dO  Edigun  hLinp«.^Th^  Moiitpellier  theatre 
t>  U7 1»  lijfhtcil  liy  olertricity.  In  virtue  of  n  recent  deti- 
■oou  of  th<^  niuniciinl  roiincil  of  this  city,  ii  contr.wt  hfut 
►•M  entered  into  hctwwn  the  m«nicii>ality  and  M.  Virtoi- 
Po|^i  for  tho  li^htiii^  Itoth  of  th**  stdlr  il*  iq>f\mtf  and  of  n 
jonion  of  the  hij^hvruy  at  Monlpellifr.  Tho  motive  puwor 
iitalw  tnuisroitteil  by  meaits  of  compiv»»ul  itir. 

Cora  Grajio  StiUa.— A  wtuiIo  imxhict  <i(  nn  inijKirtiint 
'ifci.il   !•;••<'■'■,  Niy»  llio   EMricat  H'vrl't,  l»  u  liquiil  us 
wil'fiu!.'**  i*  .li^Eilleil  water,  but  twice  as  hoavj-.    This  is 
(UitDfld  by  nn  inventor  at  lh«   Nroi'h:iitfcf:'  Fair,  Boston,  tu 
twa  inluablc  olonient  in  tlie  otoragr*  Iwtlery.     He  has  din- 
nnrrod  llukt  when  nnedin  plnce  of  the  iiMial  solution  tn  lho 
4on^  Wttcry,  it    incnwcoe  both   itw  ofiiciuncy  und  it« 
ta|iMty  for  rciiunin}{  its  char^  to  un  oiiormoUR  do^rcc. 
Bnt  nut  only  this,  tho  invontor  wafi  almost  thniidoi-Htmck 
tl  the  elTect   of    u     further   oxjioriniont    with    thu   litjuid 
the  iiihcr    (by.     "  Mixing    it  \Tith  n.    certain  Mibtttiinco 
ofK^  luMiro  ho  keeps  sec-ret  for  the  present,  and  chiLrj;iii;^ 
■    ■' '  .-.(  it  tnth  piMtncity  from  n  dyn"ino,  thi^  ro«itlt  hiw 
- ..  -  LnllLuit  rIow  of  the  entire  conU!nt»,  x  light  which 
hi  W«d  undiiuiuiidied  over  tdnce.    Tbtts,  if  tho  invwitor's 
kufcsdre  borne  o4it.,  the  rceiilt  nnll  Iw  un  electric  lamp  that 
our  Im  frevly  tmn3)>ort«d  iu)y>t'here.  Limiting  (or  u  long 
jciiod  without  charging,  aud  MibstAntiidly,  pcrh:i{>B,  pot- 
^HtoL*    We  An  unplouutttly  juniiltir  with  thu  locution, 


"  the  miture  of  whirJi  is  kept  secret  for  the  present ;"  hut 
poftsibly  there  nuiy  he  mm^  foundation  for  tho  al>ovo  sUitO' 
inpnt«. 

Notes  on  American  Sleotrio  TramwayB.— Mr 
({.insoni,  wriliny  on  the  eum]Klnlivc  coal  of  steam,  horse, 
cubic,  or  electricity,  tiitcc.^  a  NLnipIo  roiid.  mx  niikis  long, 
nnth  2i  car*,  a  speed  of  aix  milw  an  hour,  and  ninniug  20 
hoiii-B  ont  of  34.  Tliis  woidd  re4itur«  4)4  horE>e8  on  tho 
lines  aind  193  in  the  RUbkw,  vortin^;,  with  haniees,  initially 
about  3ti,400d<)l8.  The  iiiitinl  cost  for  etoctrical  phuit  ho 
MCiraatc*  At  26,500dols.,  for  uiMo  plant  S^.OOOilols.,  and  for 
cotrpariiion  th«e  fijpinw  may  be  \A\i — 

A  motor  )>lant  of  honuxt  «o«Iii  ...  $3>t,400 

olMtricily  „     ...     26,500 

„  „         cible  np[uratUB    „     ...     .15,000 

„  „         steam  „     ...  t 

With  re^ini  to  tho  mud,  the  estimate  is  for  honie  nuid 
single  tnick  i>er  mile  O.OOOdoIs.  ;  uiettric  viirieo  luxoiiling 
to  fiystcni  fi-om  10,000doU.  to  23,500dolif. ;  cable  roud»«  from 
SO.OOOdois.  to  1 10,OOOdola.  ;  steam  O.OOOdolo.  If  old  roa-ls 
luive  to  Tie  iulu|)li!d  to  the  tiew  ttuctiun,  the  cost  of  adapta- 
tion IK  given  for  a  six  milo  mad  :  for  cable  SO.'i.SOOdolK.,  for 
olofti-icity  (O.-IWiloU.,  for  stpam  JO.OOOdoU.  In  oonclueioo, 
Mr.  itansom  says— "  In  original  coAt^  cx|io]im  of  ojieTuting, 
cost  of  iiiaiiitenaiico,  outlay  in  applying  to  aid  roods,  ntosm 
diiitaiicfs  flvory  othor  iiievluinicHi  nystwni." 

Bath  and  Taunton.  -Wo  st«te>d  some  time  fince  that 
an  elfort.  vi-i.uld  W  made  to  iiitrodufo  tho  olectlTC  light  into 
Biith,  a  number  nf  infliiontial  citixeiiK  having  iivowod  tlieir 
willin^ncM  to  co-o]ionite  U>  that  end.  In  mora  than  one 
quarter  we  have  heard  a  wiith  ex(>i'BSsoil  that  thv  efforts  of 
thc^e  goiitlomen  tnay  bo  siiccmsftilly  uocomplishotl  orv  the 
viuit  of  the  British  Assocfatioii  in  September  next,  We 
are  not  in  a  |KMiU'>ii  togiveany  informuttonoii  tfavpKwtion, 
or  to  MaW.  what  pi-i>(p-0M  hu  been  cude^  liiit<  from  the 
position  and  character  of  the  gentlemen  interested  wo  have 
reason  to  believe  that  thoy  "  mean  bunnoe*."  Taunton  b«« 
won  coiiaideRilile  Mat  by  the  introduction  of  the  electric 
light.  Sjiaukiii^  ut  a  public  dinner  there  the  other  day,  the 
Hon.  Percy  jVllsaf)|),  the  mcmliei'  for  the  homugh,  said  that 
Tniititoti  hud  niiKlo  such  rapid  prof^se,  and  had  Iwcomo  so 
well  known,  that  he  haitily  ever  took  up  a  niomitig  {Kiper 
withuiil  teeing  some  accutnit  of  a  visit  that  lutd  bvoti  made 
by  »onic  »cientitic  ktily  or  well  known  ('Oi-|)or.Lrioii,  for  the 
puriKUie  of  seeing  what  Taunton  a1nne  throughout  the  ivhole 
of  the  Wo«t  of  BiigLuid  possessed.  The  Mayor  ami  Cor- 
liomiinn  were  to  ho  coiigratulateil  njion  having  niiuie  tho 
town  nf  Taunton  faniotiK,  not  only  in  Somerset,  but  Lhiough- 
oiit  England.  They  had  snccewloJ  in  successfully  intro- 
ducing a  uiwt  wonderful  wientilic  improvement  in  the 
id)a|ic  of  the  electric  light,  an<l  the  tonni  after  <liirk  pre- 
noiitcii  a  most  bright  and  chourfni  ajiiifjintncc.  Taunton 
was  the  flrnt  to  HUficessfully  deal  with  one  of  ihe  most 
diHicult  problems  that  a  Corporation  had  to  fuoo. — Bo4h 
CJuvHh-Jf. 

Cleotrioal  Ughting  Planta. — Messrs  Siomena  and 
lluUke  and  .Me-virx  Uanz  aiul  L'o.  have  de»i^n«d  [lurtjilile 
electric  lighting  pinnta.  The  former  was  doscrihed  and 
illustnitod  iu  II  recent  numbvr  of  /•t'iu.')hift,  the  latter  is 
oaid  by  tho  name  puji'-r  to  dilTcr  frora  the  former  in  that 
Messrs.  Chinz  em]iloy  an  alternating  cuirent  dynamo,  and 
I  Alt  all  the  eight  arc  himpa  tn  aeries.  For  inauuleeoent 
lighting  they  employ  a  snuttl  iRinHfomior.  Power  is  sup- 
plied by  an  *i  h.p.  [)ortublo  engine  working  at  601b.  pressure, 
and  making  130  nn'olutiomi  per  minute.  On  a  platfonn 
[MYijecting  buck  over  the  fire  box,  ami  thu'efoni  over  the 
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driver, !»  mounted  an  alternating  current  tnachtne,  driven 
diied  from  the  lly  wlicel  id  ".lO  revolutions  per  minute. 
The  vTi^iiic  aii<l  dyiumo  atb  jirotectocl  by  it  roof  upiinrt  the 
weather,  Tho  e.ir  conUJns  eight  iiUcnmU!  mrixtiit  arc 
lumps  Kiiit|>eiiilc(l  froii]  flexible  ImrR  »a  us  tn  proteia  them 
nj^iiiii.'it  jolting  oil  iho  roiid  ;  also  u  sriiall  fijui-uliocl  ti-ully. 
on  which  ure  tbouiiUmI  two  dnims  cuuUiiniiig  u  mile  iuwl  u 
qiuu'tDr  of  EuiUtbk  wire;  also  two  >i'4t«r  Imtta,  iiiauUlom, 
earth  aiichoi-a,  a  acrew  jack,  and  aii  u^orttuuiit  of  tool*. 
The  liimji  |x»l«  arc  of  wihmI,  »iit)  aro  on  Iwucketn  fixetl  to 
the  outside  of  the  rar.  The  totjil  i^oit  of  the  plant  wus 
hImjuI  taS'O.  All  the  ciifuit!*  iire  uairled  overheiid,  i»iid  at 
a  rw«nt  trial  one  sui»ennieJidiiiy  engineor,  out-  drivur,  uno 
linenmii,  and  eiyht  luboiu-ers,  Broetut^]  thu  |iUiit  and  Imgan 
li^jhting  u[>  in  seven  hmit>.  i-ecltonetl  from  tlic  time  when 
the  vngino  ant)  cur  wcix:  imltNidcil  fnmi  thi;  nulwuy  uuclut. 
Aftur  fiiiisbiiiK  wwk,  the  whole  ni  the  mittoriul  wiis  a[;»in 
i'0]ilikc«<),  and  the  engine  and  cur  londoil,  in  four  iind  a  half 
hoitrs. 

City  and  Guilds  Institute.  The  following  evening 
course  oi  instruclion  ba:^  Ixjt^n  an-jn-rod  ;  -A  lij^iccial  oourw. 
of  four  le^ureH  on  the  merhaniir.'kl  engine>ering  involved  in 
Uie  doaigii  and  matiuFactiire  of  ilyiuknia  mathiniw  and 
mMors,  will  W  dolivcroii  by  Prof.  John  fVny,  M.K.,  D.Sc, 
I-'.K.S,,  once  a  fortnight  on  Thiirwlaya  nt  7  p.m.,  com- 
meitciDg  Febniary  16th,  together  with  drawing  oHico 
work  on  thu  samt-  Mubjutt  on  the  allvriute  Thxindny 
uveniiigH  from  fi  to  y  p.m.  It  will  \k  noi;oh.saiy  lo  atjit*  the 
electric  and  mugnetic  rules  which  are  now  adopted  by  the 
bcM  cngiriocri;  in  the  construction  of  oontinnoiw  and  alter- 
iiiiting  curixint  machines,  liwitchea,  •tc,  but  the  course  will 
be  made,  aA  much  as  possible,  a  practical  coiiniB  on  the 
ni&ch»riicul  enj;iiieering  of  dynamo  niachiuos  and  motors. 
The  following  givea  the  subject  of  the  lecturea: — 

frbruiir^  /'^(A,  -Contiimou's  cun-ontdynumosand  motore 
ill  use  (Ictcribud.  Electric  and  magnetic  rul«s  which  are 
now  adoptwl,  as  to  sizes  of  iron  and  tiie  winding.  The  iron 
and  other  materials  used.  A^'here  the  inei:haui<;a]  engineer's 
usiud  niclh'xlK  of  working  must  be  modified.    Joiiriiajx. 

j>/m(vA  /.*'.- -Simplicity  of  design.  The  iiaiud  eaoses  oi  » 
breahdowii.  Use  id  majjhinu  tools.  General  questions  of 
strength  of  jNit1».  AnuaUiros,  The  division  of  metal. 
In^iitUiion  and  winding  of  wire,  Jlcc,  on  the  field  mitgnet 
and  armature.     I.a-Htiiig  jwwer  iind  Btrengtli  of  joints. 

Mnivh  A3//(-—FofceaLo  which  the  wound  wir«  is  subjoutod. 
InHueni:e  of  those  on  design  wf  urmutuic  The  driving  of 
dynamos  direct  uiid  by  gearing.  Driving  from  motors. 
Cominulatofs  and  brushes,  their  design,  inauLilion,  strength, 
wear  and  niauufacture.  The  electric  ti'a3i amission  of 
IKiwcr. 

,-fpnl  i'->ih.  Alt^inmliny  current  maohiiiM  in  use. 
Electric  and  nu^netic  nik-r«.  Dunigii  and  inaiiufvirturu  in 
the  ja«l,  aittl  pmUibly  in  the  futiuv  as  comjisirwl  with  that 
of  corilinuous  cwrroiit  machines.  The  |)«i«t  and  prolMiblo 
future  of  ilynaniMs. 

Physical  Society,  Olosffoir  University. — Among 
other  inUretling  |iuiiii.s  rt-fcriLil  !*•  in  Mr.  Andrew  W. 
MeikluK |ia{ier  on  Friday,  Feb.  3,  the  following  comiskHeoii 
of  a  number  of  'Sir  ^^''illianl  Thomson's  balunL-ee,  indepen- 
dently standardized  by  the  eloeU'olysis  of  cop|wr  sulphate 
aoluiions,  were  cjuoted.  Twoeenti-amitere  iMbincea  «t.;»ndard- 
izwl  eight  months  ago  were  at  that  time  found  to  lie  in 
iibsoluto  ugrecinent  wlieii  cumjurud  with  each  othor.  'l"b€*e 
two  inatniments  have  been  compaivd  (rotn  time  to  Lime 
siiice  that  dat43  with  a  view  of  checking  theii'  relative 
coDStAncy,  and  <ire  stiU  in  abeoluto  iigreeuiouL  Two  deci- 
ampere  balances,  A  and  B,  were  also  refetred  to.  One  of 
thu  above  mentioned  cvnti-ampcre  lAklunccid  wa^  ugc-d 
to    determine     the     constant    of    dtci-ampore     balance 


A,    while    the    coniilflnt  of  dcci-AmperG  balance    B    w&a 
taken     fi"om     throe     su|)uraU:     electrolytic     experiments 
which  ipcrc  in  very    oIoao    n^pieemeiit.,    the    tirst    dilT<H^ 
■iig  from   Lhe  second   liy   ^^^  {xn*  cent,  and    thu  second 
fmm  the  ihiitl  by  ,'„  \wx  cent.  Thene  two  bwlantes  .\  and  B 
when  compared  Logethei"  *howwi  a  diilcreneo  of  ^i,   [Hjr 
oinl.,  while  <lect-anip»i'e  liitlancc  A  a  t>uW  in  ab»olntc  of^rov- 
ment  with  the  conli-iimi)cre  hidntice  lued  to  dMertnine  itA 
eotiKtunt.     As  re^iii^lt:  the   liug^r  inNtnimenU,  the  rosuh& 
weie  oqiully  Natiffavtory.     Taking  in   the  whole  set  of  tiiii 
BCTGn  stumUrd  instrumcnis,  thu  largest  variulion  of  con- 
stitnt  for  one  instrumunt  when  compai'wl  with  the  one  next 
iibova  it  wusobwrved  between  the  amiwre  and  deci-iimiiere- 
Italancea,  and  was  then  only  „'„  per  cent.     Thus,  at  x3aa 
lime  nf  writing  thvre  we™   in   thu   I'hyxif'al  lalxir.itory  of 
the  University  of  Gki^gow  a  scHeH  nf  staiidanl  itistmnioiilA 
caixkhle  of  measuring  from  half  of  a  ccnti-amporo  In  500 
amitercs,  all  of  which  wore,  pmoltoUly  «|Mwking.  in  |iorfoct 
agrc'onienl. 

Aooumolators  on  Triuucars.  -KlectncAl  vngjiie«n 
will  no  iloulil  Im  called  np.ui  freijuently  to  draw  up  pUiu 
and  estimates  for  tnunway  work,  ))Oth  wiUi  accumulaton 
ajid  dii'tx:t  working,  heiic«  the  following  figures  of  Mr. 
Hulwir  will  be  of  interest  He  estimates  that  the  oiiorgy 
i-o^uired  to  be  stored  in  the  cell*  in  onler  to  draw  a  load  of 
one  long  ton,  in  orrliiwry  wcuther,  nrer  one  mile  of  ikvenigo 
roini,  the  giudientx  on  which  do  not  exceed  2^  [ler  cent.,  on 
ail  average.  Is  oiuivalont  to  I  i't  watt*  escitol  for  an  hour, 
railing  the  daily  run  70  roihw  and  the  weight  of  the  csr 
eight  tons,  it  follows  that  the  buttery  niiut  be  of  euch  pro- 
|x>rtion«  that  it  can  give  out  during  the  run  aa  muchenergj 
as  is  tii]uivBlunt  to  70  x  8x  l'J5  =70,000  watt*  exBi'ted  forui 
hour.  As  this  energy  i^  not  used  during  one  hour,  but  distri- 
buted through  Kiy  1 4  houra,  the  httltety  will  only  need  lo  be 
,',th  of  70,000  wAtt-pciiver,  or  5,000  waK-iwwer.  If  ibere 
are  1 25  celU,  euch  having  an  HM.F.  of  2  voltj«,  the  KMJ*. 
of  the  hnttery  will  he  2.'>0  volts,  and  in  order  that  it  in*y 
develo|H)  tho  nocflsaary  6,000  watts  it.  inurt  give  a  current 
of  SOamperee  (5.000 -r  2W  - 20).  Ohms  law  (C-E-e-K) 
ihowe  that  if  the  current  is  :J0  and  the  E.M.F.  S50,  tlie 
total  rusistance  muMt  be  PJ*-*)  ohina.  Most  of  this  rttaistanee 
will  lie  in  the  motor,  which  should  he  designed  accordingly. 
It  takes  74C  watts  to  equal  1  It -p.,  m  that  70.000  watts 
oKcrteil  for  one  hour  is  the  eauic  u»  70,000  4-  746  b  93-8  (l^i. 
cxtfrl«d  for  an  hour,  ^^'o  may  asRiimo  thnt  the  genentor 
give4  out  80  [Wi*  cunt,  of  the  indicute*)  h.-p^  of  the  engine 
that  drives  it.  The  engine  would  therefore  be  large  enou^ 
to  be  able  to  exotl  1 172  h.-p.  for  one  liow.  if  it  did  the 
charging  all  in  one  hour,  since  80  jior  cent,  of  lIi-2  is  93-8. 
If  tho  charging  of  the  batteiT  lasta  20  hotuv  instead  uf  only 
Olio  hoiu-,  the  engine  need  bu  only  VqUi  as  largo.  That  i&, 
it  will  not  tiowl  to  exett  more  than  5-9  h.-i)t 

The  Sunboam  I^mp.— The  IP'ettern  AfttU,  in  ca)li^M| 
:at«iitioii  u>  the  inrre;!.^!!!^   value  of  the  electric  light  VBI 
mining  |mr|>u.s(..s,  ^puaks  very  fa>-uurubly  of  the  SuiilMttua 
lump,  6rst  ititroducuj  by  MessrK.   Clarke,  Chapuau,  Par- 
sons, and  Co.,  of  Uatesbood-on-Tyne,  at  tho  late  Newcustle 
Exhibition,  and  it  is  beiug  introduced  into  the  South  Wales 
diitlrict  by   MesKi-s.  Walker  and  Ollivor,  of  CantifC     Tlw  m^ 
MiLiJ  says  ;— "  A  very  niarkeil  advance  in  the  progress  of  V 
elocti  ic  lighting  has  recently  boon  made  by  the  introduction      ' 
of  the  iSunboam  Incandescent  Electric  Lamp,  which  is  now 
made  to  give  from  200    citudle-]K>wer    to   1,500  oiudlo- 
power,    as  rotiuired.     In  appciirancu  the  Sunbeam  lamp 
ift     .simply     u.     Urge     fonn     of     the     beeutiful     glolwa 
with  theii'  glovring    carbon  tilameut  inside    with    which 
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are    All    familiiir,    and     n-it  h    wbich    tltti    mimes     of 

ESnu  iu    this  coiititr)-    uiul     Kiliwti    in    Amerkii    luivu 

itn    «»ineet<ul.      BcskIm    being     lnrg«r,    how6v«r,    it* 

■Hmi  is  alio  mnny  timos  thicker  than  tlio  deliwile  fila- 

iif    tW     t!tiin)n'Swjn    lamp.     Ak    niay    ejiHJly    \m 

brm),  t  he  Siinliciiiii  Ump  is  intended  to  take  the  jituce  of 

UT  liuii)>,  Btid   tu  |n-Dvii|u  wbat  hits  hitherto  liven  sn 

lilt  iritb  iirc  liyhts,  vjx,,  Uni]M  of  ttinin^^ijower  to  siiit 

njE  roiwIttioiiB,  wilUoul  the  iieccsBtty  of  adding  comiilj- 

1  ii|)(»ratiiR.     It  has  also  the  ftirtUer  advuiitafjiw  thut, 

vIliktlM)  light  given  is  iihnoliitoiy   ateady,  the  lamp  itMilf 

rbiuirm  do  Rttetition,  cxcopt  when  rctjuired  to  l>e  I'encweil, 

■oil  that  it  may  be  worked  ii|>on  niir  existing  <;)octrie  light 

drttiit  ,so  tlut  it  will  ntiw  be  pnt<-licM) iln  to  hiivc  li;;hl«  of 

UJ r«quir(!(]  candle-power   fmut    K  tu   l,-'iOO  worked  from 

oM  ct  of  etecuic  light  pliiiiL,  iind  uu.-h  hiinp,  of   whatever 

pnnr,  toore  easily  c«^iitrulled  than  evuti  y^n  w  itt  present. 

^unVicuni    Utdi'  u  ]Ktrti<:ulHrly  adapted  for  lightjo); 

■-■~i-.^  u.-nwnfi,  culliury  Kidiiij^,  douk«,  shiptt'  dovUn  when 

killing  fitting  «hojw,  the  lialls  aiu)  grouiHb  of  pritute 

■iMona.   hotelfi,   ttr.,  .ind   many  other   large  Hparct,  the 

ptrfect  tUvisibility  of  the  light  making;  it  available  in  plucee 

vhcn;  hitbtsito  neither  the  are  nor  the  small  itii-aiideacent 

hmp  vere  snibihlo.     The  .Sutilwani  1iiin|)K  wuru  eiii|j|oy»] 

bBlattiittting  a  (urge  portion  of  the  recent  exhibition  ut 

SffToutle-upon-Tyne,  and  were  awnnled  a  sih-er  medal, 

vktdi    ins   the    only   award    obtained    for    incftndeiKent 

AUnospherto  Electiicltjr.^In  a  note  prenented  to  the 
Awlewj  of  Stienrca  of  Naples,  nrvl  entitled  "  ) 'onditions 
vbickaRt  ncceoKLry  in  order  to  oljtMin  oleotiical  nii>nife«tii- 
tiiiiwlijr  the  fi|innturi«ona  eva{wRittan  of  water,  atid  by  the 
fOalgUBlion  of  uater,  eontaiiied  in  iho  xini'Oiinding  ulnioi^ 
jhen,  lhou}-fa  an  artifidwl  luwennj;  of  the  tcmiwnimre," 
hoi  EUmieri,  in  S[nle  of  the  negative  results  obtainul  by 
Kdvcha-  Rird  others,  ineisUi  iii>oit  the  eoncbi»ion  thut  a 
B^itive charge  of  olectnctty  in  pro<liicud  by  the  evapunifion 
■»)  a  |w<juvu  ehar;ge  l>y  the  condensation  of  water  He 
ahBTve*,  however,  tluit  the  enponbion  and  condensution 
But  ocviir  with  a  certidii  degree  of  ra|Ndity  in  onler 
to  develop  a  jiereeptible  olectriual  efToct,  Thus,  for 
auu]>l«,  if  an  experiment  lie  no  smuigcd  thni  a 
pin  o(  water  on  a  eompamtively  restri<'te<l  tiurface 
k  roorarted  into  vajwnr  within  10  seconds,  a  very 
iffRdahlc  electrical  cfl'oct  is  prmlnced  in  an  eloctro- 
!  without  Ihi)  tiK  of  tt  eotKlenscr ;  whereas  if  the  gnim 
iwpiirciji  a  minute  for  its  convoreioii  into  vajxnir 
)  pradnctinn  of  negative  electrieity  otn  be  obaerved  only 
hftheiueof  the  coitden.wr.  Fnrthor,  if  the  sumu  wei^^ht 
ti  wiLUir  laket)  an  hour  to  BVaporate,  it  i>-  no  lunger  puHsibIc 
IxiljMjAe  any  eleclricui  effect.  Thefat^t  is  the  mxma  in  the 
em  ul  the  |ai«itive  electricity  develojied  by  the  con> 
ih— finn  nf  vapcnu-  in  con«ei)uerKe  of  a  reduction  of 
eralure.  In  tJie  <lnily  electrametric  obsorvatioitH, 
:  other  when  the  eky  i«  clew  or  elftudy,  the  electro- 
ijealton  does  nut  (txeeed  fOdeg.  ;  it  reaches  60dt>g. 
nnlilen  |irxjduetiun  of  dviiite  foj;  :  whibl  on  the 
■nrnince  of  nin,  even  at  a  considerable  distance  from  the 
kaUtr  of  otMorvation,  the  dcllectiun  is  l*eyund  the  cnll- 
Inrttil  jNirtion  of  the  iwido,  and  ciin-iMjionds  to  mnua 
ibmnnk  of  de{(ro»t.  These  high  {lotentiak  are  simub 
m  with  the  prodticlioii  uf  mjn.  iire  inainuincxl 
it  continiics,  aiwl  eeaite  when  the  rain  ceases.  In 
f)'  Iu  those  who  maintain  that  the  flight  electric 
iimidnced  by  eva[xirutioii  luid  eondunsation  are  in- 
<  to  ainxiant  for  the  tremeiidoiiti  efToclx  of  almos- 


plii'ric  electricity,  Prof.  Palraiori  point*  otit  that  in  the 
caj^e  of  alniiidafit  rain,  not  aecompanying  Btormii,  a  fall  of 
1  millimetre  of  water  per  minute  is  of  <|mte  orrlinary 
oociirrcnco,  i.r.,  1  kil".  per  sq.  metre,  or  a  million  of  kilo«. 
|>er  ft(j.  kiloiti«tre,  and  that  this  ivotilU  correspond  to  a  ton- 
densation,  on  the  platinum  plate  used  in  his  olworvationa, 
of  6  i;nimB  per  minute,  inirtead  of  half  a  gram,  whi^h  is  all 
that  LJiri  1)0  ulitiiincd  by  an  artificial  lowering  uf  temperature. 

Telegraphy  In  Fnuice.— The  atatijtice  of  the  French 
Podtd  and  Telegraph  I>e|«rtniflnt  Bt  the  present  time,  an 
comiMired  with  those  of  a  ijiiarter  of  a  century  ago,  show 
that  very  siitiafactorj'  progress  has  boon,  and  is  Iwing. 
nuKle.  A  cointuriaoii  between  the  rucoipls  accming  to  the 
Tre;i3ury  in  ISfiOaml  in  l»(86  amply  proves  this.  In  1»&0 
the  jHists  and  telegraphs  brought  into  the  Troaani-y  in  France 
Hiif!  AlBc-ria  n  gross  lotul  of  C!),Sfiff,4Tlf,  with  an  ox- 
penditoro  of  5!,:My,y32f.,  showing  a  not  [jrodt  lo  the 
Tretuiiry  of  lJ<,00fi,fi3Uf.  In  1866  the  receipts  amounted 
to  l72,y4.'i,a2Hf.,agHiiwi  »■>  expenditure  of  139,.'S73.002f., 
ix'pivscnling  an  excess  of  receipt*  of  33,a72,aofif.  The 
ex [Htiirtes  uf  adininistnition  of  the  jxiittx  and  tele^phs  iu 
IK«6  are  divided  as  follows : -Central  administration. 
2,06ii,94W.  ;  working  expoiiises  in  Franca  102,0.'>S,Stlf.,  and 
in  Algeria  3,730,S3lf.  ;  subveritioi«  in  Frauc«  2o,891,0!3f., 
in  Al^'riiv  8"9,fl99f. ;  rDimburscmonts  and  re$it<itutiun8, 
4,9-}£'.Sil0f.  The  {general  totals  received  for  Icttern  and 
telegrams  in  ISf^Q  show  that  there  has  been  an  increase  of 
",4.'i.'^,8"4/,  over  the  Budget  Estimates,  as  well  as  kii  in- 
crease of  2,44K,297f.  over  the  receipt*  for  the  year  lf*R.'i ; 
and  for  Algeria  an  iiiciease  of  274,ft.'1.1f.  over  the  Budget 
JildC imates,  and  an  inctcaec  of  t),"yOf.  over  the  receipt*  uf 
]H8.=i,  These  «*ti»factory  riwilts  nuwt  lie  *lt*'ibuted  to  the 
constant  devetopineiit  in  the  sending  of  lettera  and  telo- 
groms  by  the  public,  and  to  the  more  extended  luie  of 
rogistcrotl  letters.  The  number  of  letters  owriod  by  the 
Prt«t  Offit^e,  including  book-purwU,  Sic,  waa  1,492,6!*6..')7.3. 
The  li>t;d  iiunilter  of  money  onlen  issued  wag  3I,499,I>2<,), 
representing  a  siuii  of  669,6Sft,21i6f. ;  the  total  numtter  of 
{K>stal  orders  was  704>,A  1 4,  which  reacheil  u  toud  uf 
6,873,H:23f.  Iu  Algeria  •*i3(},115  money  ordem  were  imued 
for  30,.'^rt3,9Wf.,  and  A.fl.W  jxtstal  order*!  for  66,005f. 
Tho  total  number  of  telegmms  of  every  claw  Bcnt  by 
the  defuirtnient  wm  '27,073,1118.  In  lt*60  the  mirolier 
of  lottere  dtn'ind  wjis  444,-IH9,9Hri,  and  the  nunibur 
of  lelcgninis  924,99.1.  It  will  lie  sctn  that  m;irkod 
progress  has  lieeri  accomplished  in  a  quarter  of  a 
ccntniy,  and  tli^tt  (he  jiostiil  circulation,  and,  morn 
particnliirly,  the  tdegraphic  circulation  have  grown 
cnonuously  during  the  hist  twenty-five  ye&rs.  The  riuni- 
f«M'  nf  KulMnribers  f.n  the  State  telephone*,  which  were  1,082 
in  IH^.'i,  hnR  increaaed  lo  1,.')G9  in  188G,  an  increase  of 
487  mdtscribent.  The  mimbcr  of  couvorsalions  hold  at  the 
public  telephonic  nibinets,  which  were  94,441  iu  ]8•A^, 
increased  to  H0,.^.^3  in  1886,  an  increase  of  'IS,112.  The 
Huine  is  hirgely  reB|>unsil>l(i  for  the  increase  in  the  [tuatal 
anil  telegintpbic  eirculatiun  of  Fnince,  In  1886  the  da- 
lurtnicnt  which  contidns  the  capltid,  the  centre  of  French 
intotlectuai,  financial,  and  comniercial  activity,  furnished 
to  the  Post  Office  receipt«  wiioiuiling  to  42,471, 436f.,  and 
tu  the  te)egru])hic  department  I3,4l2,328f.  The  total  pro- 
duct of  the  jHwli*  and  telegraphs  for  ihe  whole  of  France 
having  l>ccn  in  188^  IG9,14fl.874f.,  it  will  )mi  seen  that  the 
<le)Nirtnieiit  of  the  Mcine  biui  contributed  no  less  than 
S.'i,883J64f.,  or  nearly  a  third  of  the  entire  total.  The 
Fruju'h  newspa]>urH  prufe>>s  fj  reguixl  these  figiyeK  as  being 
eminently  satisfactory  in  every  r«»^)ect» 


In  our  laAt  article  on  thin  nnhjoct  we  1ia.vc  coimiderod  the 
ai»e  ttf  a  nngle  i«trc«t  with  the  geiitnitiiij'  Htauou  at  one 
end,  und  have  ghown  how  by  the  cniploymetit  of  two 
feodut^  tho  total  ((Uantilj'  of  copper  roc|uii'«4l  for  (he  iittJer' 
gi-ound  coiidnrtor  c;iii  he  rtsthiced  to  very  Ullki  inure  thiin 
oinwjimnci"  of  whut  wouhl  bo  r«tniiii!*l  ii  tho  main  wore 
(lii'ectlv  cotincvtud  to  tlio  stjition.  But  bo  ainiple  n  cn»« 
wnulfi  "hanily  ever  occur  in  juacdce,  iutd,  as  a  };encii-al  rule, 
there  will  he  not  only  one  fitreut  idono,  lint  a  iiumboi-  of 
streets  in  which  nmins  will  have  to  bo  l»id.  If  the  Rtreetn 
nutiiitc  ninnt  nr  lfS6  fmm  one  cfititrc,  siiy  thfi  market  pliicu, 
uiid  if  il  WITH  [wtssilti^  lo  tind  in  or  nwir  this  wriliu  rnoni 
f*ir  the  ^tiitinn,  Iheii  wu-h  HtP««t  wouM  havo  lo  Iw  served  in 
tlic  way  ithtiviu  in  i>iir  luM.  urlit'lc  liy  Hituie  feuiltri'ii  iind 
IX  Uiziiu,  hihI  the  Hiiii|>ly  vroiihl  Im!,  m>  Ut  H|iiMk,  fi\iui 
thu  ceiil.ro  ontwunla.  Aa  a  j^uiicnd  m\u,  Iiowdvoi-, 
thf  Untl  ill  tbc  centre  of  ji  town  is  far  Uio 
viiliuihlc  til  -idmit  of  its  use  as  »  site  fur  iht' 
(A'nemtin^  Ktation.  itnd  this  muRt,  therefore,  bo  [iWud  al 
somo  diKUncc  from  the  Iwnt  or  mort  deiiwiy  lij^htoil  [lortion 
of  the  town.  It  will  ulno  Iw  only  in  excc|itioniil  niM;*  ihal 
all  the  sireots  U*  tjo  Itj^bttiil  rwUiite  frorn  uno  |>uint. 
(jenerally  ajioukin^,  tlieiv  will  Itc  stivcts  ci'o«si»g  euch 
other  in  a  more  or  !««»  irre^liir  manner,  rtll  of  which 
rb<tiiirc  li^litiji^.  We  thns  grt  a  network  of  muiiifi  with 
iniiriy  tro^King  [loints,  and  it  l>e«ime»  difficnit  ami  often 
iniuo&jible  to  predetermine  lor  uny  ^ivcn  diHtrihutioii  of 
liglil>it  the  ilirection  tind  magnitiidu  of  the  cnrrentK  fiowiiig 
throii<;h  the  dilTvrcnl  sccLioiiH  of  iIk;  notwork.  In  tho  case 
of  a  sintrlc  niaiji  ninniry  alon;;  a  street,  wc  have  ahowni  how 
cnpiier  cnnki  he  savwi  by  jilaring  tht-  lam|»  of  higher  vollage 
nearer,  :uid  those  of  lower  voliiigu  finther,  from  the  fiwwl- 
ing  centres,  Thi=  nmrngomontwis,  however,  only  imfMiblc 
hficuiisc  we  assnmwi  the  demand  for  curretil  t»>  Iki  linifonn 
thrniighoul  th«  length  of  the  streei,  aiitl  knew,  therefore, 
l»flforehitiMi  the  dtreetJoii  of  cnn-ent  in  eiich  |»irt  of  tho 
main.  But  won  in  the  cane  nf  a  xin^k'  contiiniotm  main 
EU|>|>li«d  by  two  or  more  feeilei-x,  tin-  dumaml  for  cnrrent 
jieryanlmnneed  nolnei'aii=iirily  IwiaconHlant.nnd.thorofurf, 
the  direction  of  ciuTt-at  in  any  jnrt  nmy  Miry.  To  tix  I'dwis, 
let  our  400  ynni  main  of  the  inRviiiiwjirliilt'  In?  ni:irk(-d  out 
into  four  aoL-tiniiB,  Bach  100  yMiiJti  k'nt-,  and  ejill  thi^  ends 
A,  K,  and  tho  thwe  intonnodilito  jtoinUt  B,  0,  and  l>.  The 
fuelling  ccntrea  iiru  at  the  imint^  Hand  l>,  and  when  the 
full  »nj»[>iy  ifioii  over  the  whole  street,  the  LiiiTer)t  delivcrcil 
at  B  wdl  (low  towanU  A  on  the  uno  bund  iitui  lijivanls  (' 
on  the  other  luiiid,  whilst  tlml  delivereil  at  1)  wil!  flow 
tow^nls  ('  on  the  oiw  lianil  ami  U^wunJn  K  on  the  other 
hand.  To  adapt  thu  lam[M  to  the  conc3i)olidinK  variations 
of  pressiiro  wu  would,  tharefyre,  piiicc,  those  of  lowest  volta^to 
on  tiio  [Xiiiits  A,  C,  E,  and  thoae  of  hi;^li«*t  voltaj^e  on  the 
I»oinl«  H  and  H.  As  loiiy  as  the  lij^htinf^  v:»n>a  uniformly 
throu|;hout  tho  stroot,  this  am(iit;e!ucnt  will  be  quite  sitis- 
(uctory  ;  but  see  what  Iwppems  if,  for  iiwtaine,  all  the 
hoiuus  Iwtwoen  D  and  F,  take  the  (nil  anjijiiy,  and  the  rtst 
of  the  street,  with  the  (JXce|rtion  of  one  house  at  A 
and  another  at  C,  takoa  no  current  at  all.  The  lamiw  in 
these  two  housea  ju-e  o(  9S-5  volti,  and  ihi^i  [wmiiHsible 
preHitire  must,  for  raa*i>ng  alpoady  exidained,  not  csrwtd 
100  volts.  Since  hardly  any  i»reiBiire  will  be  lost  in  the 
main  between  D  and  A  (assuming  that  only  a  few  laiii[» 
are  alight  in  A  and  C),  the  pi-eiwupo  kept  at  J),  in  oixk-r  lo 
satisfy  these  two  hon*eholder»,  miwt  he  100  volts.  On  the 
other  hand,  the  loan  of  pressure  on  the  swtion  It.  K.  whyru 
the  fntl  sujtply  is  on,  amoimu  to  6  volts;  and  in  .irdur  to 
sntiafy  lie  hoii«ehold»r  at  K,  w*  murt  kee|)  103  voltw  ,it  ]), 
Wo  arc  thus  forced  either  to  overatniin  the  Limps  jt  A  ami 
C  by  IJ  volts,  or  HUpjdy  41  yoIu  too  little  preMure  Uy  tht- 
larajw  at  E.  Neither  is  adiuiasible,  and  it  ivill  thiw  bo  seen 
that  the  expedient  of  using  lamps  of  diflereut  vi.ltai;e  Inicomfti 
tmpnicliciible  as  soon  a.*  the  ronditionit  of  «up])ry  cauie  to 
be  unifonn.  Another  ohJL'ciinn  t^o  the  iwo  of"  diflcrcnt 
voltage  km(>9  is  the  complication  which  would  thereby  be 
iutroauced  in  tho  admiuistnit  ion.  The  necessity  to  'give 
every  siilwcriIxT  a  diflorerit  lamp  would  ontAJI  too  much 
kbour  and  lead  to  frequent  miatakos. 


The  only  jihin  for  practieally  working  the  instKlIxti 
therefore  to  einploy  tbc  same  voltage  lamps  througl 
and  limit  the  tise  and  fall  of  pressure  in  the  maini)  U 
I J  vnltji,  as  uireiuly  expluinocl.  To  i>ati&fy  tlie  hoiuobi 
at  K  wo  would  therefore  keep  lOU  volts  at  the  f« 
centre  1),  and  this  wouhl  only  ovei-strain  the  larof 
.\  and  C  by  1  j  volts.  The  reaJionin|{  we  Iwxe  hero  an 
t^o  the  caiic  of  a  xin^Ic  main  is  obviuit«|y  aho  amiUcan 
that  of  a  complete  network.  Acconliiigly  a&  ttie  del 
for  tight  shifts  from  one  group  of  lioiuex  to  another  |{l 
m  will  the  strength  and  direction  of  the  current  vu' 
each  ]iart  uf  the  nutwork,  and  any  armngement  nf  li 
which  depends  on  Uie  fall  of  pre«nire  in  one  |nni 
dii-ection  Itecomeii  impracticable.  To  make  the  instaU 
a  success  we  must  thcrefuro  employ  the  same  voltage  t 
ihroughout ;  wc  must  keep  the  pressure  at  the  fei 
ceotre.i  constant  at,  say,  101 'A  voltit  for  100  volt  la 
and  we  must  lay  down  a  network  uf  mains  of  siicb 
that  tho  pressure  in  uny  {loint  and  at  any  time 
not  (:ill  liulow  9S'5  volts.  To  make  certain  of 
condition  we  iiiuigine  all  the  mains  of  tho  nctworl 
about  inidvi*Ky  Iwtwcun  onu  gurticulnr  feeding  cenuv 
the  siirronnding  feeding  centres.  The  |mrtion  nf  tbo 
work  thus  isolnte<l  will  then  hcnjiiitied  by  one  fwx)er< 
and  tlic  section  uf  cables  must  Ira  such  that  at  tJie  {> 
where  they  Lave  )«eii  cut  the  loss  of  jinssiirG  Aow 
exceed  3  volts.  By  choosinf;  a  siilticient  niimltc 
fecKling  centres,  the  (nirtioiis  of  tho  network  which  wc 
imagine  isolated  from  the  ivst  will  Iw  of  very  simple  si 
in  most  cases  consisting  of  a  few  mains  radiatin);  fron 
fce<lin^  centre,  and  the  calculation  uf  eiso  is  thus  i 
easy.  After  connecting  again  the  severed  portion  od 
networlf,  we  are  sure  tl^t  tho  loss  cannot  Ite  greats 
3  vott^  bill  may  be  slightly  leas,  owtn;;  lo  the  lenden 
the  i-eai  uf  the  network  to  equalise  the  iiotcntial. 
prohleai  is  t.hcriifui'e  reduced  to  the  following  ample 
position.  Given  a  certain  number  of  fe«ders  and 
maximum  current  in  encb,  what  provision  must  be  row 
the  central  station  in  order  to  keep  the  iiressura  at  ul! 
feeding  centres  uniform  I 

It  n-ill  lie  at  once  obvious  th.it  whatever  airaRgeniei 
machinery  and  regiilatinj^  appliancett  kt  the  MAtion 
adopted,  they  must  be  eiic'h  that  the  preesuro  on  each  fi 
where  il  Iikivbh  ibe  station  can  be  iiul«)KindQntlv  regul 
The  greater  the  current  Howing  out  on  any  jiarticiiUr  fi 
the  higher  niu^t  l>u  the  pn;»»urc  on  that  feeder,  the 
quantities  being  in  the  relation  to  each  other  as  ropnm 
by  the  formula  — 

p  "  lOl'fi  +  rr 

where  r  is  the  resistance  o(  the  feeder,  c  the  current 
and  />  is  tlie  presiiuna,  which  must  be  kept  at  ita  oriji 
oi*der  that  the  preasurc  at  the  far  end  may  be  10)'5  ' 
But  it  is  not  sufficient  lo  know  the  law  according  to  v 
the  pressure  at  the  origin  of  each  feeder  must  vary 
must  also  be  able  to  ascertain  at  the  station  whothe 
pre.iiture  at  each  feeding  centre  is  aeuially  luaintnim 
the  sUndard  of   1015  vultit,  or,  if  dejuneil  fixim,  ia  « 
direction   a    eoniwiion    bocomeH    necessary.      Th* 
direct    way    to    obtuin     tho     necessary     iiidieiUJoii 
evidently  to   lay  n    se^wirate  pair  of    j>ot«ntiu)  or 
iiig     wires    Inick     from     each     feeding    centre     to 
station,     and     in     some     Contincnt^d     iii6ti*llatiotis 
vision   \»  maile   for  this   pur|>osc  during  the  manufa 
of  the  rablc,  one  of  tho  tttrands  1>eing  iii«uhitud  fron 
iMjst  of  the  core  and  nwd  as  a  testiuji  wire  after  the 
is  laid.     ^^^Ic^c   no   testing   h^ils   exists  a   fairly  aec 
knowleilge  of  the  pressure  at  the   far  end  can  liie  ol)U 
from  olMcrviiig  the  pi-eA«ure  and  current  ut  tlie  fltatioa 
I'o  luitke  the  odculation  it  is,  of  course,  neceaairv  \a  \ 
ihi?  lesistiLiice  of  the  feeder,  which  is,  to  a  cert.'iin  «s 
'b'[ii.'mlent  ujhui  ita  tern perati  11*0,  and  ihei-efore  also 
the  current,     But  for  obvious  reasons  the  vnrijition  in 
perature  can  only  In-  *mall,  and  will  therefore  not  »erii 
disturb  the  result.     The  pressure  ut  the  feetlingoontr 
aUo  be  a.icorUiiuod  by  nican»  of  a  difl'erontially  wound 
meter  at  the  station,  ad  will  be  evident   npon  coiujd 
the  foruiula 

IOl-5-;)-fr. 

The  bigb  resistance  coil  on  the  roltmeter,  if  it 
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lid   iniltcaU)  llio  jU'e^iuiu-c  ;• :  the  low  rusinumco 

^ch  is  in  aeries  with  iho  fewlor  Inil  uuisiii  oi»[>OBitiofi 

;')n-«Mtire  voil,  wmiM,  if    used  .ilotie,  indu-utfi  the 

By  torreviI_v  |ini>[M)i'tiuniiigt)i«  twu  wiii(liii[;s  we  tan 

prudiK-i?  ;iit  iii»tniraunt  wliitb  im1tc.-iti>«  iirhi'thur 

l.4en  proMure  and  ciirroiit,  as  shovm  by  the 

being  iiiainUiiii«fl,  anil  iuiy  ilevuition  uf 

le  fmni  ibu  mnrlc  •.■orrfM^KiiKling  l«i  10I-r>  vultt  l^iii 

J,  uiiii   tho   (•I'OMure  on  tbo  (oetlor    aiittaMy 

kre  onvr  n:iiTowe(i  down  the  gencnil  |>n>V)ieni  M  thai 
luloritiv  nr^iLiLitij*  ilic  |ii'ui««iii'o  itt  the  ori{^ii  of 
jcr,  jukE  this  might  be  done  in  either  of  the  following 

|di  fu-otW  is  su]>|»lictl  with  current  fmm  its  «wti 

I  'lyiuiiiio,  tha  H|)ee<l  or  oxinting  ]>ow-er  of  which  is 

ill  urcordiuiixwith  the  iiidicatiotis  of  the  vultuvU-r 

It-T.     All  tbo  dyiunnjs  uro  virtimlly  ci»u|)lctl   in 

,tint  imiu«]i;it«ty  ut  ths  Station,  hut  through  their 

jui  the  network. 

tho  dynuinos  nro  coupled  in  jianillel  ;il  the  station 
Hi  lOLvlrolU,  <Ictivenng  current  to  two  miiin 
wbich  the  fcoilcra  hi-uiicb  oiT.  luto  each  fenlor 
in-wrtetl  a  siaall  dyiuitno  to  rjise  tho  [totontial  of 
[oing  and  Inwer  that  of  the  incoming  fenlcr  in 
cc  with  the  cxteninl  reigiiireniuntjs. 
Lb«  dynAinofl  are  cnujiler)  in  |Hinillcl  l»v  two  nuiin 
bosLation  and  work  at  u  [roteiiliul  varying  Iwtwecn 
oltfl  or  a  little  over  in  the  day  time,  iitid  the 
in  ]ireA«ure  when  the  full  sHjtply  is  on  in  the 
All  tb«  foodeif  branch  off  from  the  inniii  bai-9, 
UcUon  being  made  by  nicnns  of  rbcristBtA,  so  thnt 
:  im  bedancdd  igatBHteifh  other. 

no  tbrae  methods  only  thi  hist  has  as  yat  been 
imkI  it)  central  station  lijihtin);.  At  tii-^t  ^^i^ht  it 
rocar  ua  if  this  muthud  were  extL-wiiiiiily  tint-co- 
beoAUW  entatlinff  a  coiifliilenible  waste  of  enerj^y  in 
tbc  rh«0Mat«.  n'e  shall,  however,  ^how  that  thi« 
inot  Ki  great  an  iui;;ht  be  Mii{>{tuM'<t  Tho  other  Iwu 
:  ara  in  the«>ry  jierfert,  entailing  no  waste  of  energj- 
that  which  in  the  feeiltii-H  is  iinitvoiduhle,  Imt  in 
then:  arc  Keriouis  objectiotkt  to  )»oth.  L^et  <is  lirst 
the  methot)  of  iiiMLilliug  a  sviKir^tv  dynaioo 
ih  feeder.  We  hu.ve  iilrt'july  stiown  that  to 
Koimmy  in  comwr  it  i^  iieL-e-*nirv  to  use  ii  lur^je 
of  foe>li!r>,  mill  tlierefoie  we  would  huve  t4>  iu^lul  ii 
inil.ier  uf  dyriiiinaH  aUo,  nio<il  of  thoiii  of  medium  ur 
te.  This  not  only  makce  the  generating  plimt  moi-e 
re,  l>ut  utsi>  poniplicale-i  iJie  working  of  it,  and 
I  tbi]  liability  of  failnii?  in  the  Ktiiit?  pruitortion  n^ 
nber  of  s«|wirate  muehinci;  ia  in4>reH«e<l.  Another 
fc  ijf  tlie  -tyittem  in  tliul  either  the  iiiiirhinoA  niiut 
iei|Ual  mzt,  or  elw  some  of  i.heni  must  lie  loo  large 
'  work  at  all  time>i.  But  the  ):^cikto«t  objeetiun  lie« 
cjienw  and  {litiiculty  of  providing  reserve  niachin(». 
My  a  Urge  niimlHir  of  siieh  niachiiic~<^  will  have  to  he 
H,  and  very  eomplicntct]  arrangamout«  will  be  ro- 
Dr  oSixtiKg  the  suh«titiition  at  a  reeervo  machine 
i»ca{iaiituteil  whilst  running.  In  fact,  whilst  a 
(>ri.-^(kdiiivn  of  one  machine  nut  of  a  numtier  which 
ddng  in  iinmliel  wouUI  hurdly  Iw  noHccJ  out- 
station,  a  simiUr  Itrcakdown  of  a  HO]Mt.nLtc 
perenptibly  lower  the  pressure  on  that  jwirt 
k  which  ip  in  the  neighbonrhood  of  it»t  fecxl- 
Anothur  nn<l  HairDelr  Icw^  inqnittant  ubjui^tion 
majurity  "f  ibo  machine*  nuwt  Ite  kept  naming 
day.  Alttiutigh  the  maehitiea  may  scarcely  he 
^y  M-ork  in  iho  Javtime,  yet  we  mu«t  keep  tliein  in 
»o  as  to  rctiiin  itie  s[and;inl  prenniue  on  all  the 
itrea  tluviighuut  the  network. 

tho  Hooiiil  plan,  the  objoctiuns  to  it  are  of  a 
nature,  but  of  eiiunl  importance.  It  i.i  tnie  that 
the  iiarallel  coupling  of  the  main  dj-nttmos  larjrtr 
ami  u  snialW  number  of  them  can  Ije  iiacd.  unil  u 
kdown  uf  one  will  only  throw  a  little  additional 
th<:M>o  left  nuining  without  jirodncing  any  sonMble 
jiriNMiirv  MUl«idc,  and  that  when  nuiiiin>;  li^ht  thi: 
of  main  ilyn.ini'W  can  l>o  thrown  off;  but,  on  the 
the  lai;yo  number  uf  small  dynamos,  for  ra^ulat- 


iiii;  the  pi-enriuro  on  caeh  feeder  ■ivoid<I  iiitrodtico  groat  fim- 
plieatioiis  and  liability  to  failure.  In  this  eunnevtion  it 
must  not  he  forgotten  that  we  want  twice  as  many  «mall 
dynnmort  as  there  are  [Kiira  of  feeders — in  other  words, 
ihal  an  armatiU'O  and  i-onimuUlor  miiiit  l>e  inserted  in 
««rios  with  caeh  lirikiich  loading  to  ii  feeder,  whether  thi* 
Iw  all  outgoing  or  lYiMvning  feeder.  To  make  this  [loint 
cle;ir.  let  ii*  aMume  that  we  inwui  regiiUling  dyiumoc  only 
into  the  outgoing  or  jmHilive  fcie<lerfc  and  sec  what  would 
hap[)eii.  tJonsider  tho  wise  of  two  feederA,  A  and  B,  one 
pii.iiiing  the  full  current  anil  loniug  iO  vtAut,  and  the  other 
pii*Niii^  half  cunviit  and  lowing  li>  volts.  Tho  i-egiiUtiag 
dyimmn  tin  tbu  jxiHitivt;  branch  of  A  would  niiM  tbe 
|)i>tonti;il  from  lOl'.'i  to  121  ■'>  voltJt,  and  that  an  ihupoHtiive 
iiiMuc.h  of  K  wiKihl  rai)W  it  to  Itl'.^vottA,  awmniiiig  the 
iiolontiiil  of  the  iiegntivv  main  luir  in  the  ittutiun  to  be  zero. 
S'ow  the  loss  on  feeder  A  in  ctpully  dividwl  Itctwcon  the 
ouL^ing  anil  returning  lead,  and  t.hei^fnre  at  the  feodinjj 
ceiiwe  of  A  we  would  have  1 1 1  -.'>  volt*  on  the  jKMilive  main 
of  tlio  network,  and  ID  volts  on  what  we  miwt  call  the 
negative  main  of  the  netivork.  though  ita  [mteiitial  in 
referent*  to  that  of  the  e;irth  is  BtilT  ^Hisitix'e.  Where 
the  feeder  ft  juiiiK  the  network  we  would  ttiinilarly 
have  lOlJo  voltx  and  5  vulta.  But  this  is  iiunlmi'wible, 
.\ot  oidy  the  (lotenlial  diflei-eufe  lietween  the  net- 
woik  main*  at  onch  feeding  centre  niuflt  be  constant 
but  [he  abwlute  jioteritial  as  well,  for  were  it  otherwise  we 
would  have  Htruiig  L-urrenls  tluwiiij^  fi-um  one  feeding  centre 
to  the  other,  and  ii|w^etting  all  our  armn^ementA  for 
cpiidiKiiig  the  iMHjwui-e,  To  avoid  this  difficulty  we  must 
theretore  raise  the  iicvwuire  in  the  ]>o«itive  bi-aiiih  of  the 
feeiler  by  exactly  tho  aunie  amoimt  au  we  lower  it  in  the 
negative  branch.  Thus,  in  onr  example,  the  [lofiitivo 
branch  of  feeder  A  woidd  nt  the  .ntation  be  rai.-«eil  to  1 1 1  .'> 
volu,  giving  lOl-ri  volts  at  thi'  feeding  centi-e.  Tho  ne^tive 
hninoh  woulil  Iw  Iowcre<l  to  -  10  volts,  giving  zero  at  the 
feeding  centre  and  also  at  the  iiegativo  main  luir  at  the 
Htution.  Siniiliirly  on  feeder  It  one  hnincli  wonlil  l>e  niiiod 
lo  lO&o  volts,  and  the  uthor  Kovo-cil  to  -  ."►  volts.  We 
rei|iiirc  thus  for  each  jiair  of  feeders  two  llyllama^  or  al 
lowt  a  ilyimmo  having  an  armature  with  two  circnita  and 
two  comiuutatorx.  Hneh  au  aj'rangemcnt  would  e\'idenily 
1)0  too  romplicutml  for  (iiucticid  nse,  and  hetice  ihei'U 
roimunK  only  the  wlighlly  wastefid  l>nl  excoeilingly  sim|tlo 
meth'Ml  of  hdancing  the  fee<lers  by  lutitictal  resiKtiincefi  for 
mainliiiiiing  the  pres:tui-e  over  the  whole  netwoik  consLint. 
With  this  metho<[  wc  shall  deal  in  our  third  aiaielc. 


ELEMENTARY  TESTING  SUITABLE  FOR  ELECTRIC 
LIGHTING  SYSTEMS. 

IIY   THUUAS  (IKAY   H.W'-.,   F.R.S.K. 

(i'miliuiml  fyinn  page  105.) 

Tho  teata  which  were  given  tu  the  last  part  of  tbia  article 
as  cunvenieiit  fur  line  during  tho  construction  of  an  iitolatwl 
electric  light  iiiHluliutiuii  are  of  eournie  oi|nally  apjiliciible  to 
the  more  general  case  of  a  system  of  main  and  branch  leada 
which  are  Iteing  laid  dawn  from  a  renUnd  st^uioii  for  the 
supply  of  electric  lighl  rtr  electric  jKiwer,  or  Iwth.  In  layiitji; 
down  and  extending  ceiitml  station  syM«m«  ench  nection 
shonid  ))e  letted  and  nia<lc  ])oi~foi:t  before  it  is  joined  to  the 
mainH,  and  it  i»  ini{K>itant  tnal  the  whole  system  should  Ii! 
so  iimingcd  that  it  mdi  nfterwaixU  Itc  easiij'  broken  up  into 
mamigciiMe  [wirts  for  testing  purposes.  In  all  cases  where 
the  branch  mains, and  the  various  sub-hni ncbes  forming  the 
network  of  leads,  are  supplied  with  )>uth  switchei;  and  auto- 
matic cut-outs,  it  is  convenient  to  havv  the  nwitch  in  one 
lead  and  the  automatic  cut-out  in  the  other.  When  this  is 
tho  case  any  section  can  Le  easily  iKoliited  either  for  repairs 
or  for  teiting  «*ithout  it  iMjin"  nece««iry  l«  undo  any  per- 
manent cunuectiori.  It  should  lie  lionie  in  mind  that  the 
tests  already  indicated  aiv  simply  to  lie  a]ip!ied  for  guidance 
during  construction,  and  aru  in  no  cii»e  to  )»c  eoiimdDreil 
Kulhcienl  to  iiiHUtv  alisolute  safely  ;  the  final  testa  must  l>e 
much  more  «e«rehiiig.  e.H|iciiully  with  retcrenc*.  tA  vftsa\n- 
tion  from  oailh  uud  Ijovv,'  «is\»  X^lo  A\\l(K«wt  \i;aAs..    To»  ^wi^ 
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leal*  for  iii«iilatii>ii  riiould,  if  possible,  be  iiuule  ndlH  an 
E.M.F.  fully  equal  to,  and  it  isi  hctUsr  to  \w  coiisiiicraWy 
higher  than,  theordinnry  Horkiiigli.M.F.,  ami  the  teat*  of  the 
^nalarial  before  It  in  mnt  to  \ie  inRtallcd  shoui<l  iiiclii<)Q  a 
[test  for  the  mpturiiiK  E.M.F.  '["hia  Ijwt,  or  nioturing  force 
[test,  18  (rf  itoiwifieniWo  im|mrtuitco  for  niiitfiriitl  which  is  to 
used  for  alteriiiit«  currentA,  especially  where  the  iiuxi- 
mam  E.M.K.  is  hij^h.  Boforo  proceeding  to  WHwider 
the  final  tests  U)  which  an  instoUntion  should  be  subjoctod, 
and  the  t«fltH  which  nhoiild  bo  applied  to  the  mstoriid, 
it  will  bo  convenient  to  consider  somewhat  fully  the  elemen- 
tttry  principlM  of  the  different  methods  oi  testing  wluch 
ttre  in  common  use. 

Mrasi'kkmknt  ok  Resistances. 

1,  WhtoMi'ur't  Hridift  ,UrfA«/.— Thi*  is  perhnjw  the  l»e*t 
known  and  most  widcly-uaed  method  of  compariiiK  reeis- 
taiicvs  which  bus  yet  been  devised,  and  for  a  large  class  of 
measurementfi  it  is  extremely  convenieiiL  The  iirran^ 
lent  is  itulicated   in   Fig.  3.      Suppose  four  i-esit)taii(.-ei;, 


*^u 


K.         K. 


Pia.  8. 


(t,  h,  <r,  tf,  to  be  joined  at  the  points,  A,  6,  C,  D ;  one  polo 

of  i)  tfiiliery,  L,  to  be  cuiinectod  to.  mid  the  other  polu 

ibnMigh  the  key,  K^  to  B,  so  as  to  invbulu  the  four  resis- 

Ptoucea  in  iu  circuit ;  and  the  two  poinlH,  C  ami  U,  to  Im 

ci>iinect«4l    lhi'ou|:li  a  key,  K,,  and   the  toil  of  the  gul- 

vunuDietur,  ij.     When  the  key,  K,,  is  closud   two  i-urreiitB 

.flow  through  the  tiuiulrilateral  iMtween  A  and  By«iaiid( 

''forming  one  circuit, '-  and  ■/  another.     It  is  clear  that  if  the 

key,  K,,  ig  not  closed,  and  hence  no  ciuTciit  flowt  thmugh 

tho  gal vui IOmeter,  the  uime  current  must  How  thmugh  n,  lu 

Sowa  through  A,  imd  Ukowiae  the  eitme  cuiTciit   must  lluw 

through  it  A*  flnwa  tbi'ough  r.     Now,  by  Ohm's  Liw,  the 

Reurrent  thn>iigh  luiy  pari  of  u  circuit  in  ei|ual  to  the  etoc- 

^tromotivD  force  divided  by  tho  reeistAncQ  between  the  ends 

t&  th&t  port    Let  then  e,,  e^,  e^  c^,  be  the  t^M.P.  a  lietwuen 

,A  and  D,  D  and  B,  A  and  C,  and  0  and  B  rc«|>octivoly,  and 

re  get  the  following  simple  oi|U&tions  :^ 

Current  through  a  equiil  ciU'reuL  through  h=>'l=a'j. 

Current  through  c  equal  current  through  rf-=^  =  ^, 

Now,  if  w«  further  aasumo  that  wbeu  K,  is  ulottwl  no 
netit  flowa  through  Q,  or  that  there  h  no  liM.F.  between 
)  and  D,  we  have  t^  =  c,  and  ^^  =  c^  luid  therefore 


H 


but 


d    d 


ah  c      ti 

—  =  —    and  bonce    —  — -r* 

r     d 


"We  »cc,  thou,  that  if  wo  have  four  roeistsnces  arranged 
its  in  the  figiue,  and  can  adjnj«t  one  or  more  of  them  until, 
'hen  tho  key,  K„  i*  clomwl,  the  cluairig  of  K,  givcw  no 
dcfluctiun  on  tlic  ;;jhMnonielei',  (J,  imv  one  of  tho  ruaiittAmcN 
mn  be  calculatetl  from  tb9.J^K^Qyum^^e  other,  aiid 


tho  known  mlio  of  tho  rcmiunintr  two.  For  example,  let  el 
he  11 4!oil  of  irire  the  resiJttance  of  which  is  re(|Uired,  and  lefcj 
(/  bo  a  re«iiitJnice  whieh  can  be  convenieiUly  varied,  whilt] 
the  ratio  of  ((  to  £  is  known,  then,  when  d  has  boon  xoJ 
ailjuHted  that  with  a  current  flowing  through  the  ciivuit  no] 
deflection  is  prodiuod  in  G  by  closing  tho  key  K,, 

Lot,  for  example,  'f  =  AOO  ohmo  and  «  and  (>  both 


10  ohms,  then  r. 


:MK)— BflOOohms. 
10 


Again,  if  >/  =  SOO  W| 


before,  but  a  =  10  and  6=1,000  ohms,  then  c=50O 

=  S  ohms,  and  so  on. 

To  fncilitato  the  use  of  this  method   of   meaauring  tbi 
reiisuince  of  conductors,   boxes  contaioing  seta  of    coil 
adjusted  with  considerable  accuracy'  to  ohms  and  multiple, 
and  Nubmultiplea  of  ohms,  are  made  by  most  of  the  leading' 
inDtniment  makem.     Theae  \-ntT   very  greatly  in  t^iulrty 
and  corrcs)Kindiiii;lY  in  cosL     Examples  of  aomc  of  tk4 
difTerent  fomui  will  be  given  below,  and  at  the  same  timi 
the   main  precamiouB  which   must    be    taken   diiriiif^ 
manufacture,  and   the  methods  of  calibrating  or  adjuttir 
them,  will  be  described.     These  boxes  geneiaUy  contain 
beaidei  the  seta  of  eoils  naed  aa  the  Mljtistible  roBisbut 
two  other  seta  of  cuils  to  l>e  ummI  in  forming  the  two  sid( 
of  tho  bridge  indicated   by  a  and  ft  in  the  above  example 
These  two  seta  are  umatly,  but  not  neceesarily,  udjusted  to] 
even  numbera  of  ohms.    They  ape  designed  merely  to  alloir' 
a  coQveiiienb  ratio  to  be  given  to  the  two  constant  rvsistnnres 
and  to  facilitate  calculation  the  ratios  chosen  are 

always   I.  10,  100 stvd  1,  ,>,,  ,-J,,  _.    ■    .   . 

arnitigement  is  veiT  convenient,  and  is  siifficietit  for  all 
all  pi-acticul  purpuaes,  but  it  does  not  {dve  the  meomi 
taking  good  adrant4^^  of  all  the  sensilnlity  whici  ~* 

method  is  capable  of  giving.    The  follow  iiw  ndee       

bo  x»  nearly  ua  jjotuible  attended  to  while  iimking  the  testa. 
Afsuming  r  to  tie  the  restBtance  to  bu  measuroil,  y  the  nKia- 
ta.iice  of  the  galvanometer  ami /that  of  the  I*itl«i  y.tliei):- 

Rule  I.  The  resistance  of  the  side  A  opixxsilt.'  to  r  tb 
lie  made  as  nearlv  as  pomibte  cpial  to  tlio  mjiuin;  root 
tho  product  of  tbe  re«iatancw  <;  and  /,  that  ie,  b  should 
as  nearly  lui  [KMsible  equal  to  ^fg;   at  the  tame  tit 
a  should  be  as  nearly  aa  poieiblo  equal  to 


kbouldl 


y 


Itule  i.   nnb  a   Uittery  ot  any  iNirticular  type  it 
always  an  advantage  to  add  more  cells  until  tbe  rcsislatu 
of  the  l)attery  liocomes  equal  to  the  resistanoo  which 
l^ing  measured. 

Rule  3.   With  •^Iv-aronietci's  of  similar  ty|)e  that  wli 
hiu  a  reaislaia-e  nearest  to  tbe  reaistunce  under  test  b 
l>eat. 

Rule  4.  The  greeMet  sonribiliby  is  obtained  wben  all 
rDsistttiicet,  11,  /',  r,  d,  /,  y,  are  v\\m. 

The  last  rule  must  not  ba  taken  to  mean  that  it  is : 
advantage  to  use  a  high  re-tutoiice  galvanometer  and  u 
resistance  lMlt«ry/'rr  .«  when  testing  high  resistancn, 
should  bo  read  iilong  with  Hules  3  luid  3,  when  its 
meaning  will  be  apparent. 

There  are  prufitK*)!  difhculties  which  limit  the  amilicatton] 
of  tluuL^  rulei>,  aiui  it  may  bo  iiiKtnietive  to  eoiuuiW 
of  them.     Id  the  first  place  the  resistances  in  tho  sides  a, 
of  oixliiiary  boxes  of  coila  are  genontlly  10,  100,   ]0Q0,  &c., 
while  the  rcsititaiices  in  the  box  iteelf  iisTully  range  from 
minimum  of  ,'o  of  an  ohm  to  a  maximtim  of  10,000  ohots 
Now  consider  a  caao,  supiKme  the  reAiotanco  of   the 
vanometer  and   the  battery  are  each  of  them   10 
resistance,  then  the  value  of  b  is  fixed  at  the   ^10  x  YO 
10  ohmii.    Let  a  resistajice  of  ajiproximately  90  ohms  bei 


■Ml, 


for  r  and  we  r^^uire  t«  make  >*  -  J^  »0(  100^^, _ 

*  V       100+10 

But  distoiuctstoit,  and  as  a  is  thus  three  ttmca  &, 
resistance  to  be  ptit  in  the  twx  is  aiipmximately  one^tbird 
of  '*  or,  in  this  caRO,  30  ohma.  It  will  Ito  olituii-VM)  that  in, 
lki«  ca^  f/  is  equal  tu  n,  and  this  is  alirays  tho  caae  whaj 
/'^jl  and  b=  ^/  y.     'ilie  point  furticukrlj'  to  be 


Iiowflvw,  IB  that  the  retistJiiK-e  required  in  the  box  ix  leiw 
UiAii  ttut  of  the  ron^ticUir  uiuliir  test  and  henoc  unless  the 
txit  mritiiruKm:!!!  rMiaunces  it  becomes  impossibk- to  ol>- 
t*iii  ;■■■  irxart  baUnce.  The  re»i!ttjiiK-«  rc^nji-oil  in  the  ^•x^K 
ih'n  mctboH  is  aliiiiyK  Icsn  than  that  iinflur  test  when  the 
T  L«  p-ratpr  than  lh«  «(iiarD  root  of  the  |troiluct  of  the 
f«ri.;n'  jiimI  K»lv;im>(nel^r  rtitjfUuiten,  iiml  Lcmcc  It  is  not 
4lviA\.ii  4u)vi&a)ilc  In  »iihvie  ri^iilly  to  th«  iinanp;einent  for 
aariMHiin  &eiiKi)iility.  In  uU  rase?,  howorer,  wh«]'c  n  re«i«- 
fauiM  etpul  In  ^'Ja  can  he  got  with  auffifieiit  ai:ciinw:y  in 
the  lipx  the  methofl  fhouid  hi  adhered  to  iu)  closely  us  pon- 

In  the  CAM!  gireii  above,  for  tuuiin|>I«i,  whei'B  d  was  30 

lAniK  a  tM>x  cotitaining  resist^ncee  dcvm  to  tentha  wotild 

have  pvta  the  rcsistiince  to  oiKt-thiixl  \m-  cent,  while  this 

nntKiiiit  III  the  dcflei'tion  of  the  (;:itvaiii>Tiii'(«r  to  i)]i|iofiite 

«*(!*■«  whrn  ibc  ri«kri>sl  roti^titniv);,  lw»  high  :ii»l  too  low,  wero 

m-erted  wuiilii   j;ivo  the  niccui;;  of  dsliinatint;   much  more 

(hisrlv.     It  niiLj*   l«!  staU-il  generally  that,   in  acfuiMlunce 

■hi!   nilfls   here  given,    when  the    roeistunee    t<i    lie 

I"  .-  itt]    U    high,    n    lower    resistance    than    it    vt    re- 

bi     the    lx>x,    and    when    the    re-fiittiince    to    1h'. 

is  low,  a  higher  rtwieljince  than  it  is  re<{iured 

In  the  hnx,  and  in   thu  respect  the  mothoti  is  convotiionl 

'-  «■■'!  n»  aonnLive.     There  is,  however, a  Homewhiit  doiiuiw 

■ti  lo  the  use  of  iiiie<iiial  mtios  at  all  iu  the  two  sidos 

■"in}*  out  of  the  fiict  thjit  ufiei[UaI  r.»tio8  are  seldom 

t  tu  njiul  micK,  and  hp-niiles  very  liwhle  to  t)e  i-oii- 

iKreii  itmxact  by  unctiiul  hestin}^  ilue  to  the  |Ktiwi<;e  of  the 

Iwtiiii;  ntrrent.     There  U  still  another  (.-hanccof  on'or  in 

<"  I  •*,  uml  that  in  the  prohability  of  nnefimd  chaiiKC 

'  ■'  with  L-haiij^e  of  temjieruttire  in   the  two  coils, 

diauiiM  In^iFiy  iis  a  rule  fjuite  difTorcnt  in  the  two  coib 

mH  hence   the   mlii   is  ordy   accin-iUo   at  one   EwrtiniJar 

laii[«r«ttin:.     lit  well  made  reslKtance  )toxe->)  the  riKkx  of 

oror  hero  refeireil  to  are  mininiiiwcl,  and  it  is  lo  Ijo  hoiied 

neuiq  will  «oon  he  fount!  of  overcoming  the  difficulty  aW 

gUbtr.    This  nuhjuct  will  lie  more  fully  di!icu«»eil   in  its 

iwrairiHte  place. 

ffirh  (he  regu-d  to  the  general  ivso  of  this  method,  it  may 

ht4alo<l  tluit  it  isai]nblL'  of  giving,  when  [iro]>er  aetj-  of 

ttodanb    nt    the    ordiiwry    |^tt«rn  arc  ]>mvided,    very 

vsnle  resultn  for  re.nManceft  of  from   1   ohm  upwanls, 

'w   when    the   roBlftUnces    arc    much    lownr    thiin    thi« 

■me  Riuflification  is  geneniliy  advinahle.  Sir  William  Thom- 

wn. about  thirtv  years  n^,  mnde  Mte  of  coilit  so  arranged 

llMtitey  could  lie  u-vjtl  either  iu  series  or  in  luirullol,  and 

Ukr  Im  made  Ituices  of  "conductinties,"     Lately  he  has 

vnrlcMl  out  a  moilitiiTation  in  dome  imftortiiiit  dctiiik  of  hit 

•noRBl  \ihn  of  combined  rceisUincea  and  conductivities, 

an  baa  named  the  iirraiigoment,  which  in  cylindrical  in 

jiupB,  *  ••  mh&ohm  drum.      There  is  no  doubt  hut  thai 

ihination   ay^tem  of  conductaiicvi^  antl  rvsiGtiinccs 

ii^then»  the  miff!  of  uccumte  mcaBuromcnt  whii-h 

rbliU-tiuei]  irith  one  set  of  standiu-da;  but  even  then 

Jt  11  not  a^lvimiMo,  on  account  of  the  (tnavoidwble  resi«t.-incc 

|lho  teiiuiiial  <-on(jictA,  to  ninasiire  rtutiHtiinccfi  much  below 

'  9(1  ohm  iTi  ihiK  way.  Great  care  miiiit  l<e  Utknn  that  the 

rh>an  at  the  {HtintH  where  thoy  am  [liiiched  liy 

ainul  fh-row8.  and  ^Jnti  iImI  tin;  tvi-niin^ilfi  them  Helve's 

the  plitga  and  hole*  are  ]ierfectly  claaii.     When  im>- 

iing  U.I  measure  the  ru^istaitce  of  any  condiict*ir,  assuming 

^Iraiioineter    and     other     coimection*    made,    liret 

vtf  the  direction  of  the  deflection  of  the  jjalviuiometer 

tT  before  the  coiiduetor  is  put  in,  and  conset|uently  <" 

inil«,  or  after  r  is  joindd,  and  </  is  luatlo  either  inFinitv 

high,     This  givw  the  maaiia  of  telling  when  neiirly 

ugh,  or  tort  nuich,  roMsUuiee  has  bouit  inserteil  in  the 

^.  *fU)r  whith  the  adjuatmeat  eaii  bo  readily  made  by 

'*»«rTin^  the  effect  of  micccAsive  Hniall  cha^n^ea.     As  to  the 

wr^irr  order  uf  iloiing  the  circuit,  it  is  ttsual  to  lay  down 

I.  thai  the  battery  circuit  must  l>c  closed  first,  and 

.rvut  tu-iny  u\^vs  this  is  ahsohttely  necesaiiry.     In 

noMOtbci-  cases  it  is  not  lo  conTenient.     In  all  caset  -when 

ik  cMKlactor  luider  Cost  ha*  coiwidemble  eajKiuity,  either 

4KtnHtiitic  cajKicity,   like   au  ordinary   tolcj^pli  line   or 

■ihiuriiic  uihic,  or  cloctro-magnctic  capacity  due  to  solf- 

tufution,  such,  for  uxample,  an  the  capacity  of  the  arma- 

tun?  or  Bcif]   oiajiiieta  vt   dyuumoe,  the  Iwttei-y  key   Iv^ 

mutt    he    closctl    firwt,  and    it  must   he  kept  clofierl    for 


a  BufBcient  time  to  allow  steady  flow  to  1)6  wt  up. 
It  IK  not  uniiKiial  to  find  uiat  in  fttexperienc«d 
bandi!  a  ilynamo  ik  ro{X)rtcd  to  havo  no  definite  resistAnce 
ui  nil,  while  the  whole  fault  lie«  in  the  Iiatt«ry  circuit  being 
cloKod  for  a  varialtle  and,  in  all  vasoe,  too  short  a  time 
before  the  i;nlvauomoter  key  is  closed.  In  cases  wbeiv 
the  coils  of  lurjic  magnets  are  being  teAttid,  the  baMerj'  key 
raity  rBr|niri]  to  lie  nlme^l  for  ax  much  as  10  or  l>^  seconds, 
nr  more,  before  a1>«olutely  st«ody  flow  is  established. 
When  p-cwi.  accuracy  is  required,  and  the  battery  key  mtuit 
he  cloBod  first,  it  is  well  to  urr  a  reversing  Key  in  th© 
battery  circnit  find  te»t  nith  both  diroclioiie  of  ciUTont,  so 
as  to  ulimiiuite  any  thermo«lBctric  effect  in  the  circuit  The 
i)rBsenceof  thei'mo-eWtricdisturfaance  can  always  be  detected 
by  closing  the  galvanoniet^M' key,  the  battery  key  remaining 
0|>en.  Tliore  ehuuld  lie  no  deflection  under  these  circura.- 
slfirices.  When  there  is  a  deflection  it  may  bo  allowed  for  by 
balancing  to  the  oame  deflection,  bnt  it  in  bettci-  to  um 
reverse  ciurentj  and  tjike  the  mean  of  the  roEulte.  On 
ciiTuits  where  thurn  is  |)nicti(»tty  no  inducrtive  im{)odBiicfl 
the  galvanometer  key  msiy  bo  doted  first,  and  Italance  maile 
to  zero  i'iTiiuiiif7il  dcftoction.  Ureut  wrc  has,  howev-er,  to 
lie  taken  thitt  there  is  no  direct  iiction  uf  the  current  on 
the  gah'anoraeter  causing;  a  rIeHcction  when  the  buttery  key 
is  cl(KO<l,  and  jUao  that  the  battery  eircnit  and  key  are  ao 
well  insulatml  that  no  current  flows  through  the  circuit 
when  the  Ixitlery  key  is  ojien.  The  inKiiUtion  of  the  bat- 
t»ry  circuit  and  kev  caR  he  rendily  tested  by  varying  the 
resistdiiccA  in  the  frridge  through  a  witle  range  and  clotting 
the  galvanometer  key  when,  if  the  insulation  is  satisfsctory, 
no  deflection,  or,  if  thet-e  is  snnie  thermo-electi'ic  efTect,  no 
change  of  deflection  »bi>ulil  be  oWrved. 

(To  bf  /vmliau«i.) 


PARIS  UNIVERSAL  EXHIBITION.  1889. 

The  Society  of  Telegraph  Engineers  has  lost  no  time  in 
bringing  the  question  of  the  forthcoming  exhibition  to  the 
noticeoi  electrical  engineers.  Weunderstand  thatacommittee 
of  its  Council  hiiR  been  formed  to  consider  Iho  best  methodK 
by  which  British  electrical  science  car  bo  rejircsonted.  A 
jtroliminary  meeting  of  intending  exhibitors  will  be  held  at 
the  olheea  of  the  Society,  4,  The  Saiietuarj",  at  .1  |>.in.  on 
Monday  next,  when,  no  doiibtT  the  rinettion  of  ways  and 
mcanfi,  as  well  as  other  important  questions,  will  ho  settled. 
It  is  almost  snllicient  to  prove  that  no  effort  will  be  flpared 
to  make  this  meeting  a  iiuccess,  and  to  give  full  details  of 
111!  that  has  been,  is  being,  or  is  possibly  to  bo  done  with 
rcgurd  to  the  elccdncal  exhibit*,  when  W8  aav  that  Mr. 
Aylmer,the  hon.  sec.  of  the  Society  in  Frunco,  wift  be  iirotent 
at  Ihe  meeting.  Those  wlioBe  knowlodgc  of  the  1^81  Exhi- 
bition is  hcarsayonly.caiihavcno  conccfition  of  the  tuicoaaing 
energy  cliRplaye*!  by  Mr.  Aylmer  in  connection  with  the 
Englich  exhibitor^  and  we  are  glad  to  see  him  physically 
aiile  tu  take  nn  active  [urt  in  the  urganisiition  of  the  1889 
exhibition.  The  comniissiunor  tu  the  ulucCrieiil  sOL-tiun  of 
the  exhibition  i^  M.  Iterger,  and  those  who  know  thin 
{^untlenian  will  nnderst^ind  that  every  facility  will  be  held 
out  to  oxhibitoi^  lo  onablo  them  to  make  a  succwafiit 
display. 

It  niav  bo  i«laletl  here  that  even  if  there  should  W 
another  bnglish  conuuitttic,  for  genenil  exhibit'*,  the  doings 
of  the  electrical  oxhibiturs  will  in  no  mannor  bo  under  its 
control,  80  that  the  necessary  arrangements  for  the  latter 
cm  at  once  be  ituule.  Tlie  following  information  may  Ite  of 
interest  to  intending  exhibitors  :^ 

Electrical  instnimont«,  machinery*,  an<l  np|i(mtus  generally 
may  be  nent,  either  as  orrlinurv  exhibits,  or  as  forming  [nift 
of  the  arc  light  plant  require*!  for  the  illumination  of  the 
exhibition.  No  charge  will  l>o  miule  for  npace,  but  the 
exhibitors  will  be  CcUlod  ii[>on  to  pay  their  pi-oiwrtion  oC  the 
general  ex|>eii.'ie«  of  decoration,  su^N^rvision,  &c.  Motive 
|iowcr,  in  the  8hai>e  of  bclt«,  steam,  water,  or  gas,  will  be 
fcaiiipUod  freo  of  charge  to  exhibitors  tukiug  no  |jart  in  the 
lighting.  Exhibitors  taking  part  in  the  lighting  of  the 
exhibition  wilt  be  supplied  with  motive  power  ata  moderate 
fixed  sum,  and  in  return  will  receive  a  share  of  the  extra 
admission  money  paid  by  viMtom    entering  dixtin^  vW 
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evening,  in  proportion  to  tho  amount  of  ixiwer  reiiwd  hy 
eith  exhibitor.  Tho  Diroct«r-r.ciicrj.l  of  the  Executive 
jramiuoe  Kilk  jpven  the  iiMiiinince  that  tho  arraR;^einmiU 

'tMooAuiy  (or  tfac  Donvcniouci'  ui  BriliKh  cl^xcrioil  oxnihitoi'^ 
will  Iw  iinungod  entirely  with  the  Society,  which  wiUuct  ilk 
thuir  r«|>ro««iitiitivc. 

With  reffurd  to  tho  totiil  (wvror  ra.jiiit^l  for  lighting 
jiuiTKiHcs,  It  is  oatiniutod  ut  :i,000  li.[>.  The  iiuccAKiry 
motive  iMtvier  will  be  inKtiillcrl  Ity  »  Nyndicatv  liitnutoiil 
with  the  uufrying  out  of  tho  lighting. '  thit  of  the  total 
power,  M.  Bcrgcr  has  nMorvcti  to  tho  KuKlinh  swtioii,  for 
tho  use  of  inleiuling  cootnicton  fur  eluclric  li^htiii;;, 
500  h.|).,  lit  a  tharge  of  £iO  jwr  10  h-ji. — whivh  is  th« 
itiiiiimuui  aiip^lieil — for  the  whole  tliiiu  the  I-^hiliitioii  k 
i)|iuii.  The  lulniissiQii  tu  the  t^hiliitiun  (liiriii^^  the  iliiy 
time  will  lie  Ifr.,  ami  diiriiij;  tho  BVciiTiit;,  when  tho  electiie 
li^ht  i-i  on,  2iv.,  tho  iwiditioruil  fraiio  Koiiij;  wiiully  *livi<l«i 
bvtwcuti  thu  ;;uiier.il  .iiltniiiitlndiun  i>f  tho  bxhihilion  iiiiil 
the  elettrif  liyhtinjj;  syndicJle.  The  wurkiri;;  gx[h.<ii»(W  of 
the  symlifiite  «nll  Iw  tmiU  out  of  tho£l  jhl'I' hotse-jM)wer 
teteivml  fix)!!!  thu  lighting  eoiilnictorf,  uikI  mil  oi  Uiu  uxtm 
utlinissioii  money ;  and  if  ;iny  pixilit  He  left  it  will  l>c 
ili%'i(le(l  lit  the  clueo  of  the  (jchibitiun  amoii^  the  cuntnelui-s 
whu  will  biive  to  heiu'  the  mvt  vf  lltoir  own  iimtttiUlioiis 
uikI  tlititr  umiiitensiico. 

Ah-wuly  14  iiumlH!)'  of  the  best  known  firnu  have  si<^uitie*l 

I  their  intention  of  exhihitiiij,'.  nixt  iw  roj^ardstho  500  h.-j*. 

(Teaetvotl  for  iijihtJiiy,  we  ^hllulll  niia-est  immediate  iippiiiif 
lion,  lui  here  ;t^iiri    linnx  have  olloi'eil  to  l^kko  the  ivhi^ile. 

^Tho  jKiwcr  sboul'l  bo  fiilficieiil  to  iiOTmit  oi'ory  firm  of 
re{nite  to  Khow  the  Riunt4  of  their  niiichineH  and  Wdi|ih. 


t)N  THE  POSITION  AND  PROSPECTS  OF    ELEC 
TRICITY  AS  APPUED  TO  ENGINEERING." 

IIV  MR.  WIlXIAtl  ClKII'Kt^  UF  KtUNMUIU.II. 

(Cimlitinffl  from  piuje  l/'7.j 

Aliother  interesting  exHtnide  of  |>um|>iik^   us  uAonlotI  by 

the  rocont  iiitixjilactioii  of  electricity  for  this  |iur|K>80  into 

Sl    .lohiiFi    colliery,     Nonniuilon,    where    ;iy  g:il]oiis   per 

uintttuurv  v^isixl  hiOU.,  ci^uivdleiit  to  63  h.-p.  of  work 

jdono.     All  old  ginlcr-iieiini  engine  is  utilised  lo  drive  the 

[dyiutnio,   iind    inJiciilo«    U'2    li.-|».    with    full    load.     The 

^etHci^iicv  thioughoul  is  thoi-otore  ■14-4  per  event.     The  power 

lust  in  tno  diH'uront  otagefl  is  as  follows  ; — 

Eiiginu  and  dynamo  raiuriujj 

hi;hl    .r. 1-7  h--i).-12-0  per  cent. 

Uoii.luctont «....  t>*8tt  S*a 

Motoraiid  first  shaft, ., 3'S  19-7 

Driving  (Himp  empty    ^ 3*0  14'1 

Other  towe«   O-SS  5-6 

Total  loss    ;-9  5a-6 

Useful  work  6-3  44-4 

14-2  100-0 

IlvfillW  soon  that  ordy  n  biiihII  [lart  of  the  loss  Utkea 
(jliice  in  the  clect-rical  plriiit,  the  ^-oiitcr  ]>iir"t  orcumii};  in 
[tlie  jnimp,  vnj^int',  And  gwtr.  Tlie  pump  iis  driven  hy 
toothed  wheels,  tt'liich  :ire  wurked  from  I  he  motor  l>y  ii 
cotton  l.ielt,  in  order  to  olivinte  I iimtimitting  tho  %'il)uitioiiiii 
of  the  iiuiiip  biii'k  to  (he  ntolor.  This  plutit  i^  lielng 
uxtemlwl  to  [mmp  In  a<lditiuii  120  gallori»t  [wr  mjnnu- 
againflt  a  heati  of  iJOOfU 

At  Thiillorii  colliery,  on  the  Daiinbe,  whonj  cloi:tricily 
lias  i-epliu'cd  ulcam  for  piim]iing,  it  hjis  Iweii  found  aftor 
eeverul  aionUitt'  work  that  a  coiiAidentblo  j^iLving  in  coid  is 
^etrocl«<l;  iilnti  tlul  ihi;  u.'n3|ioiatitre  of  the  pit  ii^  rcduLi^l 
some  14ileg.  Fahr,  !«U-jni  li:tvtii^  |irRVii)n!%ly  reuderml  the 
atmo^pbvrv  of  the  mine  iinlM.'ar.iine. 

In  tJic  mines  uE  Hlan^y,  in  Fnuieo,  a.  vuutiUtiug  fiui  ia 
driven  fmm  a  i^iioiutor  at  Uink.  The  fan  is  liiO  yards  in, 
2f.U.  in  diameter  by  II  jin.  Iiroad,  luid  nui»ut  730  ivvolu- 
tions  per  luinutv.     The  teiupuiului'e  at  the  face  hiia  Iwen 

*A  |iupir  n'lLil  liitron  iliv  liuttlutiaii  ol' Mtdiuiiivnl  Kii^iioprs, 
r«bniiiry  2,  1888. 


roduce<!  ISdeg.,  from  9Meg.  to  SOdeg.  Falur.,  since  its  intro*^ 
dui-tion. 

^h'j'ii'inl".  Ill  ^hipyurdit  and  siniilur  wockfl  electricit 
hiiK  already  piiivud  itstilf  a  suitable  and  ei'Otiomicnl  metuMl 
of  iranKniilling  |(ower  for  riveting,  ilrilUng,  iVc.  ThoJ 
electi'o-ina;;iieiic  toobt  described  in  Mr.  Kowan's  jiaper  atj 
Wt  ywir'n  Summer  Meotjiig  {tior/rrttiiufs  187",  jia^q  323)1 
are  being  sutasssfuUy  t'nii>loyed  Iti  yards  at  DumbartoiLl 
Thia  Rynero  twsAcwte^  the  additional  advantage  that  the  toolf 
can  be  firmly  held  to  its  work  by  iiia(;tietic  attnctionl 
atone,  without  the  use  of  Iwlta,  so  that  no  holett  need] 
be  left  for  hand.nvetiiig  as  is  reijutred  with  other  machine 
rive  ten*. 

Tftnxmioih'ii  U>  gemi  •U.'iiiiu'f*. — Tho  tivinsntitnon  of  powc 
to  ^reat  diHtaiieUB  is  not  nf  BUcb  vast  ImiKtrtanco  hOTS  Mt  JBi 
the  fi)loiiie«,  although  fivcii  in  thr  Miiall  s!u|ynsh  rivcru  of] 
this  country  there  are  brue  araountu  of  )>ower  rutiuin^  toJ 
wa«t«.  Ill  many  places  where  \ti>rks  have  Iweii  erectod  for  j 
iitilt*in^  w.itcr- [lower  it  has  Ijoan  at  the  sicriSo)  of  con-i 
venience  of  sitivitinn,  or  nf  a  roadv  and  cheup  means  ufl 
receiving  mid  do«iMtt«hiii;;p^ods  :  wlicrcue  by  means  of  etc 
tritity  the  Kamu  water-iwwci-  mishl  have  been  traii^mittw)  I 
to  a  Iiiuality  more  suilunle  for  the  works.  For  short  di»-i 
taneeo  it  dooa  not  |iay  to  tniiumit  water  jiower  by  olec-j 
tricity.  owinj;,  as  previously  moiitioticd,  to  the  cost  ofl 
dynamoH ;  in  such  luisea  tmnnmissioti  by  shafting  or] 
aril's  ro|>eH  in  choaiiot'.  lint  for  \ot\f,  dintaiiceii  shafting  is-l 
out  of  tho  i|Uuslion,  wiiv  rojies  lio(»nic  Diuro  vx|M]iuive,J 
aiid     electricity    ia    cbeapML     Jo    Tiible    L    is    afao* 


T.IBLK  \.-  Fir4  CoH  q^  Ptaat prr  ffDtmfQwer frnnwiwHrf;  i 


TnitiiniitttHl 


100 


' / 


SvHtvtii  iir 

TntiiBiuinJon. 


EliM^tiiu 

HyiliaiJio 

I'neuTiiatJO    .. 
^Viro-Koiio    .. 

(viK-trto 

Hydrrtuli? 

I'neuiafttio    ,. 
VVire-Ro]«    .. 


DiiUnov  of  TniiiMiiiiMtin  in  Yatdo. 

no  1  i.ioo     11.000  1  2&O0O 
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the    tirKt    ecftt    of    plant    [>er    horsepower    trunnmittt 
tbi'oiigh   difforont  distances  by  electricity,  wiiter,   air,  aiu 
wnre  roiw.     There  is,  of  course,  a  limit  bi-yofid  which  il 
would  not  pay  to  tmnivnit  [lower,  lwcaii«e  with  the  distance' 
the  ciLjntal  otttlay  incrcoxca,  until  the  inteiest  thereon  out- 
weighs the  coftof  the  cnnt  which  would  lie  oonmine«l  by  am 
steam  engine  on  the  Aimt.     Wire  miie   Ik,  iwrliajia,  chmiwrl 
for  distances  of  1cm  than  one  milo,  although  the  dtsudvan- 
t^os  of   having   to   lubricate  pnlloyii  and  to  provide  Ruh> 
itiinlial  sup[K)Tts  would  in  many  autea  cooipctiaito  for  thej 
hijjhcr  cost  of  olfliitrieiiy.     Tho  limit  of  distance  to  which 
it  u  economicid  to  ti-ausmit  water-power  increases  with  tiMJ 
amount  of  ]H>wcr  tr-LUsniittod.  From  Table  II.,  showing  the] 
cost  of  1  n.|i.  per  hour,'  itnpiwara  that,  when  the  |x>w*p] 
u  generated  by  u  full  of  water,  b  h.  p.  can  be  traiiHtnitt 
1 1,000  yards  at  the  rate  of  0-.t2  penny  per  h.-i».  per  botB 
by  eW-t riL-ity,  while  at  tho  wirie  raw  alRfj  100  n.-p.  can  he" 
tiiiiiHniittod  '2'2,0O0  yards — that  iii,di->iibl(t  the  distance.  The 
ti-atisnit:u<i on  of  ntuum  jnjwer  over  Iniif;  distanrefi  is  seen^ 
fruin  (he  Haiiiu  table  Lu  be  not  ecotiomieai ;  Hinal)  jiowor,  nyl 
op  to  10  b.-p.,  may  be  tmnsmitte)!  as  far  u*.  three  miIo«, 
but  larger  [«n>ers  not  no  far,  Iwcaiise  for  LiJ^r  iM*wvr  a 
IijcilI  engine  Iuxoiihj-s  niwie  o^-onumical. 

Ak  an   iiileixs^tiiii;  InstjiiK'e  of  the  tratismisnoii  of  [lOwer, 
ItV  electricity  over  long  di»t.-tnce!<,  tliat  at  the  Phti-nix  (bJdl 
Mines  in  Ni-.w  Ziuttainl  may  lie  refeiivd  to.     The  ciirrrnl 
geiieruliifl  Iiy  livo  No.  H  Brush  niachiiiBs,  each  ca|MbK'  i 
giving  30,000  watts  or  26  h.-p. ;  they  are  driven  by  Pdu 
wut«r-whoclfl,  with  a  houd  of  1 60  feet.     The  current  is  con. 
veyed  to  the  motor,  alKiut  three  milet  diKtiuit,  and  Iwcl 
ajpiin,   by  a  Xo.  8  K.\V,G.    <:oi>[)cr  wire   (0-l<>-'»iji,    Ihii' 

*  This  in  u  iriv<lilicat>i>u  uf  u  tatilo  jeivuu  jii  Ur.  Ka|<|>'t  »wk 
"KiMtrir  Tmtisiiiiwiott  ot  Kiirno'."  Tyir  oH^ial  uMv  »  1«m>I 
I  III!  iuviuti^ituiu  or  UciT  Ucriu^jnr  autl  on  Iho  «mI  ut  i««  cr  m  ilut 
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TAULK  II.— <.W  ftr   Uirne-ftuftr  ImianMiftnt  /ifr  Hmtr. 


TnUl  l'n«»r 
TraiMiiitllnL 


H.r. 


Sysletn  of 

INiwKr  1 

TrutniiMiott. 

Dull 

no 

IViKr. 

s-ss 

S-70 
113 

I^lcum•ti■l , 

BIrrtiir    

1-79 
1-63 
2-00 
1-07 

INiwKr  liKScujL'njt  nr  a  Si-haw  Exkiks, 
DhMbh!  uf  TranniiiMian  in  Yank. 

1.100  11,000  22.000 


2-41 
S-IS 
3-30 
1-8S 

191 
1-78 
2-09 
122 


PdtlCCL 

3-S9 
lO-SO 

9-65 
10-40 

2-63 
415 
9-10 
8-85 


Fame. 

£-20 
19-00 
16-70 
22-70 

4-08 

6-ai 

4-50 

9-73 


I'uuKi:  tiRSHBA-niit  nr  A  riti  uv  W*T«r. 

Dialanrt  or  Trunin imiuii  in  VanU. 

110  1,100  U.00O  22.000 


IVuca 
0S5 
0-29 
0-40 
Oil 

0^ 

016 
0-28 

o.ce 


P«KC. 

0-37 
0-48 
0-S8 
0-30 

0-35 

0-19 
0-24 
0-11 


rviM*. 

0-68 
2^8 
240 
2-SO 

0-33 

0-72 
048 
0-48 


Pnit*. 
0-94 
4-79 

4'4& 

4-ab 

O-fiO 

1*14 
O'U 

1-19 


twHrly  six  miles  loiiu,  i;ii|i|K)rUi1  on  tolegmph  giolee.  The 
jAtrtir  Iwat  in  thu  liiii>  is  nrily  3  h.-p.  A  Vktoi-iii  tnotor 
le  iimnI,  niiiiiiii^  nt  ^Uxtt.  H.V}  revoliiliuiis  [lor  ruiiiult! ; 
wA    the   iiowffi'  i»  tniii^iiiiUL>i]    lo  thu    iiLu-liiiK-ry   Im'  u 

r>o]ircz  Biiwealod  in  (lenxuiHtrating  jintclically  itiiit  hi  li.-pi 
mnM  he  tTunsniiutol  nver  u  itist;ime  of  3."»  niilw,  iia.mt'1)' 
fnim  f'reil  Ui  Fiim,  ihruuyh  »  po]i[i«i'  cal>lu  uqiinl  in  SL-ctinn 
louvrtrcof  Jcso  tbari  O'^lii.  diiinietor.  Bill  hu  nuthiiioe 
were  nol  ctUciutit,  the  (lovror  rvqiiiriKl  lo  drive  the  ilviuiiiio 
lieing  116  h.-)).,  of  which  44  [>»i-  cent,  wus  lost  In  the 
ijmunio  nnd  motor,  and  1 1  |*or  cunt,  in  th«  70  m\\e»  of  the 
intWiinl  iiimI  rettirn  wire.  There  is  no  reason,  howuvor, 
HM^j-  miiob  mom  cffidont  reeiitt«  Khoiilil  not  hiLve  baeu 
^BbtYiiKv] ;  j^  much  M  H  per  cont  of  the'  total  poorer  waa 
^^ihMirbal  for  nuuiitikiiiin;;  tlio  tnagneti'sm  of  l.h«  fitrli.l  of  the 
I  Jyiuino,  whw-Bui  in  a  vreU-ili,>sit;ne>l  itiachiiic  li^ta  thiiu  5 
I      (wrci'tit,  iihoulil  siiltiee. 

n         Mr-  <-'.  tl  H.  Hmwii,  of  Ocrlikon,  ha*  succeeded  in  trann- 

■i[i^    liy  oloclricilv    ■'>0  h.-p.    from    Wiitor  |ifjwei-    ;it 

htii'ii  over  a  (fiiiUinrc  of  fi  milen    lo  Soiothtim  in 

I,  with  II  L-ommcrviiil  n-'tiini  of  over  70  |jer  cent. 

I.-L,  tlyiiumos  und  two  9ories-motnr»   lire   Mrninf|;e(l 
■m  Ike  LhrHe-wirts  Bysteiu,     VJxei^  of  the   three  wires  is  Jin. 
' 'I'Her,  toiinislinj;  of   Imiij  copjicr   Bmspciulod   on   jratca 
■  lO  yanU  ii)Mit,  with  tltiid  iiiwiUtors  tor  onniriiig  groxJ 
:  ctim.     For  .1  sjxin  of  ISO  yards  ^inrosii  thn  Kivnr  Aaro, 
'iu>  hrt;(ij[«  wire  \^  ii^ed,  wliicli  \\x*  the  luiiiii;  tuiuliic 
tU-i  ii^  copiwr  iiiid  A  t«ii»ilo  Klrfii;;th  of  .lO  tons  perxqiiare 
Thu  i-uriTiit  iimmI  is  l.'i  amiwres,  ;iiid   the   |ioU>nli;il 
c«  ut.  the  ti>rmin;tl«  of  eath  dyiwmo  ir   1, 2.^0  volt*, 
iirtikni'e  of  thi;  line  in  10  olimii,  iind  the  low  iii  it  is  a 
ilr  ovdr  i>  h.-p..  or  t>  [wr  ccTit.  of  tho  total  [wwer.     The 
iin  ttvtuinwi)^  iumI  nioton>  ik  '24  |icr  cent.,  heiiigmueh  Ica* 
II  ill  I'rprez'i  niiitliinuH  where  it  wiin  14  j»er  wtil. 
At  Mm  Held,  mi  the  Munjiiiit  of  Saltslniry's  wtalo,  tli« 
i«  \a'a  i«  iitiliwd  tJ^^vncnite  olwiricily,  vrhieh  itt  ti'aiis- 
"  lo  the  ho*iw  rtiid  ovtjt  tho  o»t*ite  (or  a  variety  of  |»iu' 
TwnturlniicKjireniM)'):  one  todiivis;!  10 h.-)i. Siemens 
linuvmTDiitdyniimo.fric  Ii;^l1till^  ihe  hointe  ;  :ind  llu- 
lOT  n  drivw  ii  in  li.  |..  iti-iwh  nwchino,  foi-  upcliKhtin^  at 
ht,  aiKl  in  Iho  iliiy  fur  working  th<-  niotoi-n  al>  llic  house 
I  on  thu  fiirni-  Tliotk-ut  thr  hoaii'drivn  |)niii)iin{;  ami  lie 
kin;;  machinery,  and  \\  2lin.  KltHoiiLin  :iir-j>rojKf]]or  fixed 
the  HKif  fur  vuiiliUtiii;;;  on  the  fiirni  the  motni-s  iuo  nsetl 
rlfi;itin^  h.iy  anrl  corn  she-jvcD  to  thi^  tojjsof  thir  »t.ii:kM, 
thni'ilitiig,  for  nitting  nmph  (^nitw  niih  a  ehiir-cimiti^; 
tnnchinu   fur  ennila^*,   in   tivld^  vxtuiiditi.:;  lo  u  dtfltjinra  of 
tMii  niile-t.  for  (;riiidin^  corn,  tVc,  lo  niiiku  fiMldor,  and  for 
otiu-r  )iiiriio*4'i%     This  imitoi-H  have  alui  Ik>i>ii   iuimI  for  pile 
driviiiy,  for  Tniikiiig  eofli'i-diimu  where    ncctwsiry  in  thi; 
rivBT;  iuid  iiUo  for  diul^iiij;  thu  rirui'  and  clauinf;  ii  of 
veetU.     A   Oriinniu  motor,  ciiuKlu  n{  laisinc  2,r>00  to 
S,000  f^iMone  |icr  liwir,  puDifK  the  town  sewTigw  into  a  tink 
•t  •  ttci;^ht  of  soft,  for  irrij^atioti.     The  cuitiiiietoni  hxk 
convA  overhead  on  iH)le»  ulxMit  the  farm,  and  underground 
in  9HMA\isn  troiightt  lo  the  hoitiiu. 

In  fwv<.ur.ible  diJitricta  tho  EU]ip]y  of  [>owor  to  furmcra  hy 
moain  of  rlcctridly  is  a  siihjcfil  well  worthy  ihe  t-oiinidera- 
liiio  of  eupiulii^u.  If  water  jiower  \r.  not  u>  lio  uliiaitied  a* 
th«  |trinio  moTer,  then  cteam  power  mii^^t  be  used  ha  ia  ui>w 
the  ciutrim,  biit  ill  a  moTu  econoniieal  (nrni  ihitn  in  ii  {Ktrt 
aUe  or  Uuction  uii^iie.    The   «X]k:iim:  ot   ukin^'    tliu««< 


engiiw*  about  the  farm,  l«oUi  in  cavl  and  wages,  mnst  render 
them  eiwtly  to  the  farinvr  in  rMHOcl  of  tlic  ]»ower  acttuilly 
tiM>d,  .An  ecviDoniicoI  engine  ctitild  he  lixvi),  for  geiteratijig 
an  eliwtrie  iiirrunt  Ui  li«  tninsraillcd  through  ovorlioad  ton- 
ductoi-s  cjtrriod  on  imle*  along  tho  roadside. 

(Tti  he  frtjiif «««/. ) 


DRAKE    AND    GORHAM'S   SWITCHBOARD. 


Mowii^.  hntki-  and  (loihau  have  dcj'ignod  the  S|ii])da)-d 
Su*iU:hNianI,  hervMith  ilhiBtrat*.'*],  for  u»c  in  itrciimuliitor 
infltuiiatioiu,  though  they  can  b«  modified  to  awt,  Mch 
iriHlall»tioii. 


Drake  and  GoThaiu't)  Staudarl  Switciiboard. 

The  awitchlxMixle  aiv  libtc^l  thi'oughoul  with  Umkc  und 
(4orluuii's  |>iitciil  rin^  oiiitjiet  Kwitches  and  steel  yanl 
measiiriiig  instrimieiits,  mniint«d  on  kUIu  or  |inlt$hH  tmd 
well  «(vu>ono<i  Icsik  IxmrdEi. 

Thu  HTTikngomeiii  includes  ragtiLitor  ewitchus  for  imth 
"charging"  and  " diischargiiig "  accumulator  drcuitj-,  alsu 
switches  for  Unip  and  dyiiamo  circuits,  provision  being 
made  tor  ineasuriiig  the  (.un'ent  in  both  ciivuiti*.  For  the 
convenience  of  coiitr.tcioi-!*,  nil  switchlwards  arc  -nppliod 
w-ith  the  eoiuiueliuns  tu  ihu  difluroal  switches  iiemianeiitly 
nude  at  the  luck  of  tbc  board;  it  id  thus  only  ucccetury 
to  tfoliUn-  ihe  ciililes  frimi  ihe  dyiuLmo,  ncciunulatoi-K,  uud 
Umpts  into  Uuui-  i-t»i>uulivc  sockut«.' 


^fc—M 
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owr  inlmiiim  nf  firing  a  mrifg  of  PortraOn  //  etmnftU  Klfetri- 
dam  of  the.  tentmy.  In  /aljilmrut  uf  nur  ^tromtat  in>  usiW 
Mfl/A  ovT  hut  itttmh^f  a  Purlraii  of  \V.  H.  WoLtARTON,  M.D., 
F.ILS.,  luAtt  tou  ill  Au  »eieiilifif  pritm  nl  Ike  he^tiuiuff  a/  Ifw. 
antvn/.  This  toiU  U  /ciUmml  by  Sir  Ht'MriiitKY  Davy. 
F.B.S.,  vjtote  fame  us  an  fleftrieian  tt  sliil  invrt  f'rr»M(ttnl 
UUH  that  of  ^\'oLUUno»-.  Portraiit  of  Pad  PrrsidmU  of  Uu 
Soeutyere  in  prt^ratiiii,  aitd  ur  Impf  su>^i  lu  kae^  rfitdif  tAtil 
o/pROP.  D.  E.  UUGHKS,  F.RS. 


SOME  PLAIN  SPEAKIMG. 
ShareliolJera  in  tniinway  property  are  coriccnied  ill 
all  that  relflles  to  the  |iroaperity  of  such  propcify. 
and  at  recent  inuutings  Ihcy  have  Umjh  lold  again  an^l 
again  tlial  chairaieQ  an<1  directors  ore  alwtiys  \>u  the 
look-out  Tor  8UCCVSA  in  iKu  way  uT  t-lectric  traotioD.  It 
is  our  province  lo  fnrqncntly  rood  the  reports  nf  meet- 
ings, nn<l  it  is  simply  HHtunlnhing  to  find  luinr  tt  few 
prntnises  with  alive  percent,  dividend,  satisfies  tlie  nrdU 
nary  shareholder**.  We  admit  five  per  cent,  to  Iw  ii 
fair  and  n  moderately  mfc  retnni  to  look  for,  and  pn>- 
batily  llic  wtMluni  of  the  !iL'riH.'nt  teiichen  thatabiglicr 
dividend  brings  keener  (■omiR--l ition.  It  is  belter  nt 
tinitiK  til  tbe  interuMts  of  the  din'ctomlo  not  to  parn  a 
greater  dJvidoud.  Only  by  Kiich  rvasoiiing  ax  thifi  I'-ati 
onv  undLTKtaud  why  liorsc  ti-nctioii  continnes  the  ideal 
traction,  su  fur  as  iJiri-clnrK  uru  coiicerneil,  f'»r  traniWHy«. 
Tliey  are  quite  willing  to  take  tip  uluctric  or  rope  or  aoy 
any  other  syKtein  that  i-un  he  proved  tu  iheir  satisfac- 
tion to  bti  successful.  That  seems  at  first  sigbt  »  fair 
pooiiion  to  take  up,  but  on  further  constderatiun  wo  are 
inclincii  to  think  it  nhovtn  tlie  worldly  wisdom  of  the 
directors.  Plainly,  they  do  not  want  electricity,  or 
cflbleH  or  anything  else  to  interferu  with  tbeir  present 
systetn;  or  if  any  tiling  ist  to  interfere  they  miiist  soioe- 
liow  or  other  have  a  finger  in  tbe  pie. 

We  lio  not  wiali  lo  boa«t  of  what  eleclriciami  can  do 
or  cannot  do  even  in  tlie^e  early  diiy^i  of  electrical 
etigitieering,  hut  wu  do  knoiv  that  half-a-scoru  of  firma 
u-ould  sticotssfnlly  nndertake  the  driving  of  ordinary 
tramcars  cK'Cirically.  There  is  nothing  very  startling 
in  the  taak — certainly  nothing  to  frighten  the  ordinary 
engineer.  We  arc  promised  eiperitncnis  upon  tbe 
Metropolitan  Railway — tu  propel  trains — red  trains 
electrically.  Now  that  promise  doe-s  somehow  or  other 
take  nut-  breath  away,  ft  in  a  big  thing,  as  our  coutdiia 
acroetf  the  Atlantic  would  isay;  and  although  vo  do  not 
despair  of  its  beiuK  suecesaful  we  certainly  should  not 
like  ti)  prr)pln!cy.  Wh.itfver  be  the  resnlt — if  the  pro- 
moters will  only  let  their  every  arrangement  Itc  known, 
It  will  bo  fniiifiil  of  leseoDB.  PoBslbly  the  genenl 
public— ourselves  among  the  number — may  have  miii- 
nndcmtuiiil  the  extent  of  IheHf  cxptTitnvnIs.  At  any 
rate  wu  will  wish  tlicm  siiccc»8. 

But,  to  return  to  tramcar  traction.  Wliy,  if  it  is 
Goinpanitively  easy,  has  it  not  been  adoptt^d  as  extou- 
nvely  here  ad  in  Anierica  T  History  tells  its  tliat  during 
(be  electric  liglit  bootii  protnotertt  and  patcntci^H  managed 
lo  thrive  at  the  expense  of  the  credulous.  Our  Snn  con- 
viction is  tlint  gentlemen  of  this  kind  desire  also  to 
fatten  upon  what  jnekiugti  they  citii  get  in  introducing 
fkrtric  tnu^tion  upon  tntinwayK.  Farseeing  Individuals 
want  t»  get  a  pat«ut — with  souivthiug  iu  U  to  Ibist 
u|>unucou6ding  public — tothetuucofteasofthousaadit. 
Tliv  directors  of  Iraincars  do  not  sec  their  way  to  Utaku 
a  change  uuIcbs  tbey  Lavu  a  good  reaxoii  fur  so  doing — 
Bod  the  very  begt  kmwq  is  £.  s.  d.  It  is  not  many 
years  since  iron  rails  were  used  upon  all  railways — then 
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rails  were  wIIm.!,  but  we  liuvo  yaX  to  learii  that  the 
Iwjiy  c<>mpiti)ie)i  HKkciI  Mimo  one  ohe  to  go  to  the 
expetiKC  of  laying  down  such  raiU  huJ  jiniviiig  ibeir 
success.     TIktc  were  tlie  miU  ;  and  ihv  oonipaniej*  I»i«l 
■wii  B  few,  tested  thcui.fouiid  them  yood  laid  down  ihopb 
til  wiib  fliicceRS.  till  "  wtw!  "*  liiis  replaced,  or  is  faal  ry- 
placing,  iron.     Whc-ru  is  tlic  tramway  cumpjiiiy   wlio 
will  go  to  EI  well -Parker,  Holroyd  Smitli.  Mugniis  Volk, 
and  give  »  dL-fiiiUe  order  for  a  »*^tioii  of  a  tramway  to 
bu  worked  cleclrically,  testing  it  fairly  iiiider  their  own 
dirucliuuKf      It  is  ankltig  us  to   Ih-Muvo   too  nHicIi  it' 
diivctore  go  on   montli  piler   month   Buying  we  aru 
vatclitng  and  waiting  and    liojiing  fuf  tliiH  or  thut  tn 
bappeii.     Wc  do  not  tliink  tlief-e  ii;  or  can   l»e  aiiy- 
thitig  very  patentable  about  tramway  design   fur    llii> 
)tromi»lfr  tn  gain  his  uiids  ;  and  the  sooner  tliia  fact  is 
hrodgbt  bouic  to  the  minds  of  directors  the  butttr.     It 
ll  cuatomary  now  to  run  to  the  Patent  Ollice  with  every 
(<l«a.     The  allRnition  in   the  pitcb  of  a  screw  is  sufji- 
oent  to  imike  a  (lateiit  uow.a-dayft,  so  is  tlie  grand  idea 
of»nmnd  infrtemi  of  a  Bqiiare  brnsh   to  take  ofT  elec- 
ttkity.    Really  It  Beeins  as  if  Carlyle  was  right  that 
the  world  is  made  up  of  witii:  men  -iiid   fuols,  but 
fcortJj  fo«*l«,  or  busineBs  would   proceed  morn  on  the 
tU-btibtoii(Hl  lines  of  going  lu  x  firm  in  the  trade'  aiid 
tfatiag  what  wan  wanted      DesigiiH  ati  libitum  would  be 
forthcoming  if  the  waut  was  an  electrii:  trainwny,  siid  a 
WDpettut  i-ngiiicrr  would  have  little  difBctitiy  in  st'luct- 
iBJ  >  fliiitable  one.     Ah  wt;  say,  when    the   desire  is 
Killj  (o  do  the  work  the  difliculties  wbicb  now  seorn 
inwiooontablc  will  raiitHh  like  the  mist  before  the  face 
«f tfce  noonday  eiin ;  lal  while  the  idta  its  for  somebody 
toatke  money  by  patents  the  obstacles  will  rtraain. 
At  present  we  are  told  that  the  Electrical  Engineer 
dituot  deviw!  a  means  to  make  a  good  yet  safe  contact, 
btfi  it  free  from  dirt  or  water,  and  restrain  the  leakage 
t««  mimmnm.      It   is  graciously  acknowledged  thiit 
■Otoreof,  Bay,  from  two  to  ten  liorsc-power  ciui  he  made 
dynauioa   have  arrived    at   a   state   of  pcrfec- 
liou  leaving  but  a  small  margin   for  fiiilher  improve- 
■HBl  electrically  or  mechanically— yut  we  arw  told  we 
QUintH  convey  a  cummt  safely  and  ccouomically  over  a 
ilistAiKC  of  from  two  lo  six  mik-a  to  and  from  tim  motor. 
Our  opinion  ia  Ibat  the  time  bu.s  eonic  wben  the  technical 
jonrnab  atiould  tirmly  and  res^icct fully   combal  these 
enoueotis  notions.     Not  only  can  we  make  thu  ttiolorij 
and  tlyuamrx),  Imt  we  can  dc*igu  a  complete  system 
which  woiUd  euRicc  for  all  the  re»iiiirenifntM  of  ordinary 
tramways.     Just  as  we  Mlionld  not  fur  a  numiL-nt  pre- 
tend to  udvucalo  un  ordinary  rnilwuy    te  the    tup  uf 
Soovdon,  Of  Mont  Blanc,  or  Mtmut  Everest,  so  we  do 
advocate  the  ««■  of  electric  trael  ion  iiidiscriiuinatety. 
Tu  are  tinios  and  places  where  horsus,  uablut^,  steutii 
or   otber  methods  ef  traction    are    befit.      Our  dubire 
ia  to  slaUj.    OB  eiu]  butically  as  can    be    stuted,    that 
thiTB  cxi»f»  no   reJiAou   why  fussy  cx{)i.Timi,'iits  hhuuld 
be  made,  or  patents  considcnMl.  or  promotion  monuy 
paki  (u  iutroduve  etectrie  Iraetian  upon  ordinary  tram- 
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way  liiieK.  Dealing  in  "notions"  {»  bccomltig  alm'wt 
ari  extunsivu  in  England  as  it  is  in  America,  and  the 
goudtjldplanofcullinginaneminentengineer — aiipeeialitit 
in  his  own  branch — to  advise  in  not  followed,  at  any 
rate  ko  far  as  the  slectrical  branchea  of  engineering  are 
conceiTn-d,  because  it  i*  old-fashioned.  We  d.i  not  yoi  go 
to  the  mtn  with  "notions"  to  deiign  our  niilway  bridges 
or  even  our  steam  cnglnea.  We  go  to  tbe  men  who  have 
had  a  tborough  training  in  tbe  branch,  and  arc  acknow- 
ledged tiiaKters  by  their  colleagues.  The  luiititntion  of 
Civil  Kiigineors  lias  done  mwcU  to  remedy  "qnaekery" 
in  certain  branches  of  enginefring.  Will  tbe  Iiwtitn- 
ti'ju  of  KKclriwl- Engineers  do  as  much  for  electrical 
engineering  t  If  ro.  we  may  hope  ere  long  U>  see  pro- 
luuturs  ehfckiuateil  aud  their  nuslnims  relegated  to  the 
Imc'twoods,  when  work  will  be  carried  oat  In  a  proper 
luanner,  and  progress  wilt  not  be  delayed  becatific  of  a 
de«iro  to  gather  in  much  money  from  a  deluded  public. 


HIGHER  CABLE  RATES. 
The  whole  tcndcm^-  of  tJio  Anglo- American  meeting, 
reported  in  another  column,  was  to  sing  the  tune  of 
"  saxpence  will  not  pay."  \  fighting  tarlR"  has  been 
tried  and  failed.  The  Commerdal  Company  hai  held 
its  own  and  will  be  the  victor.  This  result  might  have 
been  forseen,  hut  we  mnst  confeea  to  having  believed 
iu  the  reality  of  tbo  flgbt,  and  the  determination  onri; 
fur  all  to  put  down  competition  across  the  Atlantic.  Ar 
it  is,  the  dinictors  have  pretended  to  fjglit 

* '  VTith  cAuttmu  rtfffi  mcI  [innq^tnt  waiy," 

while  all  tbe  time  intending  to  give  in  at  a  convenient 
season.  From  what  we  oarr  see  now,  (he  arrangement 
between  the  rival  coinpunJes  uiii^ht  just  as  well  have 
been  made  before  the  shareholders  lost  any  of  their  divi> 
dendd  a»  after.  The  sixpenny  tarilT  wdl  not  pay— lliat 
is  the  cry.  It  was  made  for  a  fighting  tflriff;  but  the 
sharcliolders  will  begin  to  ask  where  the  benefit  of  ttiu 
fight  comes  in  ?  Was  it  not  over  thus  in  the  history  of 
Atlantic  telegraphy  t  Have  not  the  directors  blustered 
and  KAorothat  Uiey  would  Bghl  to  tbe  death,  but  always 
in  tbe  end  arranged  to  sisakc  hands  and  contribnle  to  a 
pooH  The  poor  shareholder  has  had  to  pay  the  piper, 
though  he  could  U'lt  cull  the  tune.  There  are  moru 
cables  in  the  Atlantic  than  are  required.  The  business 
to  be  done  is  insutHcient  to  fill  the  cables,  or  to  j>ay  a 
satisfactory  dividend  at  this  larifT,  say  the  din'ctors.  It 
may  be  so,  yet  a  closer  inquiry  into  the  question  would 
show  that,  I  hough  not  paying  a  satisfiu:tory  dividend, 
the  low  luritl'  ought  to  pay  a  )>ctLur  dividend  than  It  lias 
done.  According  to  the  chaJriuan,  tbe  tarlflf  was  reduced 
froiEi  'i^.  to  I'd.,  and  the  mes.sages  have  at  the  rate  1d- 
ei-uamd  liver  ono  hundred  aud  sixty  per  cent.  Tho 
next  question  to  bu  answered  is  the  increaao  iu  cost  to 
send  this  inca'asc  in  messages.  Tbe  increase  should  bo 
euijipiiralively  bmall.  Notbiug  is  increased  so  far  as  the 
caltlo  or  eleetiical  apparatus  is  concerned.  The  cterieal 
st.'ttf,  and  the  clerical  »tatf  ouly,%Vi.«viV\,i^Q>»\\iR,t>«%M:sc!v 


cxpcivditiire.  'fbo  odd  ten  or  tw«Ive  per  cvnt  will,  wo 
hncy,  acciiiiiit  for  all  iRfcsaiirj'  iricreHse.  leaving  150 
piT  cent  to  go  to  the  onlinarj'  fmnl.  TIiih  is  doiiiewhrtt, 
tliougl)  pvrliiipN  ii»l  exactly,  thu  saino  ns  a  tnrifr  Ht 
l8.  :id.  on  the  old  linen.  Of  course  our  line  nf  urgii- 
njcut  may  be  altogether  fallaciouB,  Unt  roilly  Irciii  ihis 
reasoning  it  iweins  ns  if  ttie  dividend  \a  not  vliat  it 
ought  to  Ix,  lliat  the  fight  is  ended  jnnt  wlicn  the 
public  in  piitlin^^  the  coinpiiiiy  into  nliiiost  lU  old  poxi- 
tiou  by  iricn.-asv  ofp^itrouiiye.  Itnuiy  piiydiructovs  to  wiy 
that  the  public  bus  benofilted  by  this  aituinpt  at  cli«(p 
tdegrHphy  ;  m  it  Iias,  bat  the  dirvctors  i-aro  as  much  for 
the  puhlic  AH  ivu  ilo  fitr  lh«^  gnotiiex  an  I  fniric!!  of 
childron'K  luJcs.  The  niininn  of  thv  turiff  will  imt 
n.-voup  tbo  shurcholdura  tliuir  Iohk.  If.  on  tho  otbur 
liand,  Ihi:  fi^ht  hud  beun  rcul  And  a  xictory  Woti.  \\\v 
sharoholdere  would  liavu  been  fiitly  rccoiiipuimwl  for  the 
hwH  KiislaiDt'iI.  The  (JoiuiinTuiiil  (.'ompaiiy  would  nut 
in  Ml  ithikrt  u  tiiuu  have  put  itKtilt  upon  a  luvd  footing 
with  the  older  coitipAtiiuK  lu;  it  Iiils  done,  had  tlicy  beoii 
cont«Hte<l  with  acctiptiiig  tlic  Is.  tid.  rati'  in  limt  of  tbu 
2k.  mtc.  Now  tliv  probability  \s  llint  lliu  whole  of  tlx.* 
Atlantic  ch)iK-h  will  loriii  h  |ioo1  and  aharc  pro  rata 
aocurding  to  capi  al.  Tin;  'calu  Y«nln-e  has  indeed  been 
fiirttitiati!  tln»  time.  Anglux  will  iturhape  rise  a  iHiint 
or  two,  and  ttiosy  who  luivc  loaded  hviivily  iliiring  tliu 
time  uf  tliK  t)o-callod  tiglit  will  rojni<w  at  Ibu  turn 
affairs  hiivo  taken.  Tlic  pnsEJ'lt:  is  to  know  who  arc  the 
furlnnalu  uuex. 


NOTES  ON  THE  ELECTRIC  LIGHT  IN  SOME 
CONTINENTAL  CITIES. 

BY.  B.  U.  (X)U.ISS,  OF  TlIK  l.l\  EKPiiOL  KIX4TR1C  BITPLV  C-O. 

Parla. — In  the  nuimhlvunhood  of  the  Txiuvro,  and  in  the 
I'liioft  dp  la  t.Viiioiinifl,  JahiiwhItoH'  ttk'ctric  Umpi«  urt!  iwed, 
aas|icndctl  iumi  |tillur»,  K^mt:  30ft.,  utbura  60ft.  hi;;li.  Ul 
tho  muiiy  iimtHlliilioiiM  in  Piiris  ihiit  of  the  new  thearrc,  thu 
Xonvol  Ojieni,  fomiB  a  fjreiit.  :iMr.irtinii,  the  hiiilding  Ix-'iag 
mtMit  eumptuonfly  Httvd  up  in  vvury  iwiwvl. 

Lucerne.— The  Schweizcrhof  Hotel,  of  Lir;^  di- 
iinm.iioiifi,  near  the  qiiuy-ftide.  i«  fir.t«(l  throit^hont 
wirh  elwtrif  lijiht,  hiiih  arc  iuid  iiir:iiii)«iR.-tiiit  biiiiw 
Ix-iii^   omplnyocl.     Tlio    tittiii({«    iii««d  arc    Riil>«tuiititil     in 


iLiignimMnce  unA  tasteful  iii  ilmigii.  Art;  1jim|)n  are 
ptiLri^l  Hillside  lo  illumiiutn  th«  ipintiiiix  in  (rone,  iiml 
ii1«o  iifTonl  i](;hl,  to  It  fjniul  oiT.hi'jtlnir Imml  which  |H)«KO»ie» 
»  fltand  ncJir  tho  hot«L  The  riirrcnt  for  this  hotol  a,iiil 
Rftvonil  nther  liiiil<hiij|;ti  is  mijipliwl  from  the  workst  nf 
llehnidflr,  TiMllnr,  and  ("a.,  at  l>cirpiiliiii'j;'.  Al  Lnrenie 
Lbore  in  i  tmM  [>rir.)te  generatin;;  station  which  stippIieA  u 
hotel  ni-urthcUKu  with  eurroiitfor  ^.^Oiiiuinrlcflcunt  liiniin. 
Tho  dynunio  iMU|>]oyi<d  h<jro  is  imo  niiuiufautiinNl  ity  U. 
Aliott  iuhI  Co.,  Siiitwo  "Helvetiii"  tyiw,  und  ;;ivo»i  [."^O 
nm|n:ix'»  nnd  120  vnltn  at  fi^*0  ruvolutii>iit>.  It  in  fixed  tin  a 
straic  ImjiI  with  sliding  ^ir  for  tif'liiuiiiiig,  and  is  dnvmi  by 
A  !H>nii  itoilahle  (iii{;;inft  and  Vak-r  nuile  h\  Odhnidcr 
Sulzur,  Wiiituihur.  Ono  niiMi  h^t^  the  entire rhur^^c  of  th« 
plmit,  and  :ij»(MMrn  Ui  Itwp  everytMnj:  in  )nt>[jer  wurkinjj 
oi-der.  Tlifiv  i-.  n  vi.illnicter  and  arnmet«r  nuide  tiy 
B.  Aliott  and  Co,,  mounted  ou  a  board  on  the  w^ll,  for 
testing. 

Como.  -Tho  nloctric  li};]u  hiia  i-ccontly  liccii  int.rodiired 
fur  diK  timl.  lime  in  thin  be^mtifiilly-Hitniited  city.  Tlii» 
prclinuiiiiry  iastallution  cMmaiata  of  five  urc  latai>«,  lixcd  on 
[x>1rs  30ft.  high,  in  the  Uiiirdino  Piihlico,  or  public  gardona, 
four  of  theni  Iwirig  pLicoI  uut.'^ide  a  "  Podiijliono  Excelsior," 


or  e*te,  iirul  the  Hfth  bnip  Iwiii;*  dtUHled  luni-  the  main 
road  fifty  yardu  off.  t'loso  to  the  main  road  th«  engine 
shrul  ifi  situiitod,  The  dynamo  iisad  here  in  of  tho  Biir|;jn 
ty(K>,  niainifiietiiriid  hy  Altotf  Broi,  of  RUe.  and  is  fixod 
on  Li  *l<nie  twfl  Ht.  Kin.  hij^h.  A  s«mi-i>ortabIe  enginr  and 
lK)il«r  (lotal  ntfikv)  jiivridctf  the  motive-power.  There  i«  an 
ammtilur  (indiiatinij;  ei;^ht  aiii|>cr<;«  when  lHni|H.irp  at  work) 
and  a  Hmall  fninie  with  re^iilancc  eoiU  tixml  on  oiw  «ide  of 
the  online  iiKini.  Otiv  man  is  etni'Iovcd  to  look  iift«r 
the  ])lant,  and  the  iiylil  ii*  reniailulily  st«idy.  Out- 
siile  thia  ciifo  iitimeruiu  Rinull  round  tubles  are  plnced, 
[ind  u  leiii}ioiuiT  sta^'e  in  tho  open  air  is  also  [iravidod  for 
L-oiicorl».  A-f..  the  electric  liyht  shedding  itB  nidinncy  o\-er 
all.  Doulilless  further  additions  will  Hiortly  bo  made  in 
C'onio,  now  that  ibo  light  haa  obtained  it*  jireliniiiiary 
fooli'nj;, 

Milan.  Klectnc  lighting  hei-e  is  genertil  throughout  the 
mcviLur  jHtfl.ioti  of  the  City,  U'th  iw  rcpmU  Lire  n»  well  u 
iur.inde*cerit  li;;htiiig.  The  niiiins  niv  all  nnder^i-nand.  In  the 
]iniid]Kil  lmildi(i}i!t.  litting*  of  the  nni».l  f'lulMniiteiioii'nption 
iirv  tii'tnl,  while  in  the  Ic^s  imjiurtant  housiM  nUin  ti»n  pifw 
tittirig"  are  fi.xed.  The  large  ceiai-al  ^jeneratin^  kIuUoii  of 
I  be  Alison  f'onijuny  whivh  »ii|ii>liej(  Ihceiin'pnL.iMfiihLited  in 
the  lu^mentol  anohlonghiuiding  about  I20fl.  longby  .S-Mt 
braid,  in  a  narrow  street  not.  far  from  t  he  cathedniL  Eight 
old  ty[M!  Kdimm  uiKehttieK  about  "ft.  an»!  (ift.  high,  giving  MOO 
iinipcrca  and  110  volt>;  at  'A^O  revelutione,  ami  driven  dii-eet 
by  en;;ine«  of  Arniingt-on  am!  Sims  tyiw,  are  ]iWod  in  r  rovr 
down  iiuarly  the  tvhnle  length  of  tne  luaem^^nt,  with  nn 
intor%'al  of  a  fovr  feet  Iwjiweon  wu-h.  On  one  siilo  thora 
aiv  foin- Thiimson-MoHHloii  dyiitimo  nuichine«  iwed  for  tho 
art'  lighting,  the  imiindesri^nt  lani|n  1>ciiig  supplied  with 
vuiTcnt  from  the  I'^licon  niiu-hini'*.  The  nuiinf  leave  thu 
■reniifWfl  fmm  Imth  ends  of  the  iKuldin;;.  Some  of  the  MX 
aniju  in  the  streets  ;irr  arr.inj;>>d  on  iron  pilliirs  iiUmt  SOfl. 
high,  whilst  others  are  hinig  front  iiii  iron  chain  stretched 
across  the  street.  Nmr  one  eiul  of  tho  chain  there  is  a 
short  iron  rod  su-ewod  into  un  iron  ring,  which  tightetu  or 
Uvweris  the  chain  aa  desircr).  In  the  justly  renowned 
niiaible  >'.i//"''/r>r7  ihi>  ideclnc  light  in  iuuhI,  but  the  Q.>akd 
L-andlfs  still  pruloininiite  lit  the  High  Altar.  At  tha  Saila 
Theatre  iipwanln  of  1,000  electric  Umiis  are  emjilnyed  in 
the  varioiu  r>)oni>t  and  1io<Iy  of  the  building.  One  miuaive 
gilt  metal  electrolier  fiKoil  in  the  centre  of  the  th<?jitre  cofi- 
IniiiR  400  lam|Hi.  In  the  pri[ici)ul  iniimeiLiiling  rix>iii  then; 
are  three  eletrtroliots  with  108  lamps  in  Bach,  ami  other 
rooms  |>os)K;if!<  liltiiigy  with  laiU|Kt  vitryin^  in  number,  vtx.. 
A2,  30,  and  7  each.  There  are  six  lien  ur  <;-AllerieH  lo  thir* 
theiitre,  and  looking  fmm  the  pit,  300  lu[n|Kraii  lie  seen 
dintriliiilvd,  in  00  bntketn  of  ^  lanijts  euch,  ruiiiKl  the  eidi» 
^10  litatket«  for  cich  tier  or  j;all«iy.  Tlie  awiirhlKutnl 
uiRingeitients  are  un  the  righl-luuid  Aide  uf  the  on'Kefstra. 
There  are  other  uoiitrolling  switchc!*  sitiiated  in  the  lisKse- 
menl.  The  wires  nnwl  thronghout  the  building  arc  covered 
with  an  invidntioii  of  jislwio*. 

Turin.  At  Turin  there  are  three  siuaJI  -tenemtlng 
stutiotis  for  eloctrie  light  viz.,  The  Via  Libmno,  ViuxKt 
Castcllo,  and  tliu  liislitutu  Tecuicu.  Over  ^Oll  h.  p.,  i^ 
iiimmI  in  Turin  (or  electric  lighting.  The  grunnt)  is 
of  a  dry  gnivelly  nature  and  |i»rl icuLirly  aniublp  for 
underi;round  maiut,  which  m-e  phice<l  alxMit  3ft.  deep 
and  .'ift.  fitmi  ihe  sides  of  the  atrcuta.  The  Edison 
system  of  muins  is  useil  in  seveial  |)arta  of  the  city. 
>ear  and  in  the  milway  station.  Kionieiis  arc  tamiM  are  em- 

Iiloynl,  ami  also  ul  the  I'laKnt  Milano  and  fiac.^  IWtellu. 
''onr  iiiiri  pillam  ;d«nt  ."'Oft.  high  are  ereclotl  iu  eaeh  of 
thiMMj  Biiiiiirifiv  Tliov  are  liul^Klnnlially  <''iuiit riicleil,  .ind 
neat  ill  design.  .\t  tne  foot  of  eairh  lanip  there  is  a  ln<tiii;: 
l>ox  envettxl  with  an  imn  plate.  In  the  nrighliuiiring 
arcadeii  "Cnito"  in  candescent  latnpv,  proieelefl  liy  welf- 
^liis/;o&.  .ire  atUichci]  lo  pUin  metal  pi)w  |iend.ints,  the  lamiK 
bciiie  about  9ft,  above  the  ground.  In  the  Vi;i  tiurilxttdi, 
HO  Thomikon-Houitton  lamp  are  enipkjved  to  illuaiiiuite 
tb«i<.tn>ol,  and  arc  >ai>{<unded  from  curvoci  brackets  lixetl  in 
thu  walls  aliont  20ft.  uIkivu  the  ground  level  The  )H>t.tom 
half  of  tho  lamp  glolms  itt  froRtetl  to  prevent  a  Huzzling 
olt'ect..  (.>Lher  strtietA  in  the  neighhourhood  arc  lighted 
with  frum  '20  to  ?0  lamps  placed  at  distancvs  of  about  30 
yards  ajiart.  The  oleclric  light  is  gi-ailiully  fining  ground 
iietv. 
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G«iievB.^Th<i  electric  light  wa>i  tenii)orarily  employed 
herp  iliirinc  tho  occAxion  of  tho  foj;fiv;il  in  Aii;^i»t  liwt, 
ThonnKiii  lluuiitoii  tiLDiiifi  >tciiij;  iisccl  in  the  Uuc  dii 
Mniit  Bliiiii'  ^ikI  tifliyhWiirhood.  It  is  inDixwei)  liy  a  lot^iil 
eomnuiy  to  p»it  ilown  u  i-oiitrul  suiioii  for  Mii>|ilyin|^  olei-- 
triv  light  ifviioniUy,  us  Eooii  »s  nuittoi-Ti  huvo  bumi  un'uagutl 
with  the  iiiithuritiesi.  Thw  ^wifr-floH-ing  watars  of  the 
Kltone  us  thor  Ictive  (ieiievn  will  form  uii  oxitellont  moiiiiR 
of  f>rovi<ii»j;  chean  motive  |M>wer,  titt  ulfotidy  1,200  h.-|).  in 
hejnL>  (Icvctojiuil  ]>y  five  ttirtniicfi  for  other  puqmees,  itiid 
the  ■'  Eitimetit  dew  Tiirbineii  "  imiow  hfiiiig  extended,  which 
extenaioii  it  ia  ]im|kOK<)d  to  ikIojH  for  clt><.'lric  lij^htiii);  ut  nii 
oariy  date.  

AN  ELECTRIC    NIGHT  LIGHT. 

The  .tn;oi»[iti(u-iti;:  itlifli-ittiun  «huw»  n  httle  iimiii^^onictit. 
nl  Mp-tMY*.  Wmxilmuso  ;iiid  1C;iwm)ti,  which  i«  'it  once  ctcyiiit 
i»ik]  itwfiil.  It  is  often  cunveiiiunt  nt  Tii}{ht  tu  iiiiituDtly 
ut'tiin  a  liyht,  und  y«t  ihuit  »if  many  witjectioiis  to  utways 
h;tv<^  :i  li^Kt  huniiiijr.  Thti  "  ulluw  "  men  hitvo  long  had  it 
^11  their  t>Hii  n^iy  in  pnwidiii^  iii^fht  li[;1itjt,  but  now  wleiv 
tricity  |>r<iniiiM)s  to  »iii»|i]y  ^umvthing  Ifcllvr.  A  sroull 
)  cundlo-iNiwvr   1  volt  iMmp  is  Htu-d   ikw  thv  Ixxln  head, 


piwTi  Ut  muVe  tontiu-L  Wirij;  wcU  within  rwich.  \\\^h 
i-ho  bin|i,  a  thuri!  i»  no  dyiianio  or  eotondojy  buttcrj- 
hatnty.  it  is  iisiiiil  to  i<iip)>lv  a  liatteiy  uf  four  LoirlanchB 
cAU.     Tho  whole  ik  cheaji.  Dundy,  niid  t'fi'ective. 


CORRESPONDENCE. 


EI.ECTKIC  LIGHTING. 

[Tin;  fullowiu^  luttcr  apjWtti'cd  in  T/ir  7'iin<.>  uf  KriLlay 
Uat,  in  cuntiiiiulioii  of  the  <;orrtw|ioinloncc  cumtni-ikccd  hy 
Major  Flotxl  I'^ge.  whow  letter  uppetuud  iiIeo  in  our  LiRt 
iMUft.—  Eti.  A'.  C.1 : 

Sin  :  The  imluic  urt;  under  u  ptait  uhligiition  to  yoiir 
well-knowii  cnrrvsfiondent.  Major  Flood  l*:Lg«>,  whnF;«  letter 
you  printrtJ  yeslaniny,  (or  bis  vary  clear  and  (joworfid 
iMirociic]'  of  thfi  fttnm^  4:hulll^  «(  cJoctr'ic  li(;htiii};  uri  th« 
tmiiiwliittf  iittvnl-ion  o(  Piuliiiniunt.  Ah  lie  huii  icfuriwl  to 
[till,  which  [jo»>iL>d  the  Hoiiiic  of   Lottk  luKt  year,  ami 

jirvsMS  in  vtny  kind  tcrniA  the  ho]iu  tlml  I  miiy  re  intru- 
ilur«  it  tills  vciir,  I  U'g  to  miv  ihut  It  i^  my  firm  intention 
to  bv  it  a^in  oil  the  uhle  of  the  HuiDMt  of  Lonlii  ko  »oon 
tts  f^iirlLtmcnt  rest«scinhlc)>.     At  the  imxui>  time,  I  entirety 

aiKur  u-ith  Major  Flood  P«gc  in  hoping-  thut  Government. 
Hew  fit  to  dtMl  wilh  the  (jnc^tirni  this  Sewinn.  and 
le  mo  to  withdraw  my  Bill  and  jjflva  my  hearty  support 
to  their  misaui-c. 

Tbc  oidr  point  on  which  a  difference  of  opinion  pmcti- 
caUy  oxiAi*  in  Parliament  is  on  (.'lau#4!  27  of  the  Act  of 
Ib^i.  which  govcnw  the  coniiiiiWry  [rntx:hitHc  of  electric 
Ggbting  undortakiiigH  by  local  authorities  after  42  raash 
{13  yoon  being  tww  genenlly  concedc<t  in  plnce  ot  the 
on^DKl  SI  yMn). 


The  Hoard  of  Trade  opttoiw  any  wliwtion  of  the  "  j^^jckI- 
will  "  of  the  htiMneiw.  Wo,  on  tho  other  hnnd,  feel  that 
nothing  short  of  a.  f»ir  tulimtion  of  thut  itf*ci  will  in«iire 
the  public  Iwing  w«]l  Horvml  durinj;,  itiy,  tho  lnjtl  ten  ycat* 
of  tn<9  life  of  a  piv)viMionul  »nlt>r.  If  the  valuation  for 
compulsory  piiwluisc  by  a  Ioe«l  utithorily  at  tht  expiry  of 
42  yoara  ia  niiulo  on  narrow  jurlnciplcs,  such  iw  mere  brcitk- 
ii|>  value,  without  II  due  regiml  to  mi(intaii)ingthc  tbormigb 
clti<.'iciicy  of  the  phknt,  we  hold  that  thero  i«  a  serious 
lUnjjcr  of  tilcctric  Ufjhtiit)'  luidertukinys  being  ullowcii  to 
run  down  towaiils  the  expiry  of  their  t«nn,  to  iha  detri- 
ment of  the  piibli<?. 

it  is,  however,  [)o»>ih]e  thnt  snHicient,  fiiir,  and  i^euitoitahle 
lirofite  nuiy  he  derived  from  the  busiiiess  during  Jhe  iierioi) 
of  12  yeiir«  to  eneouragv  the  flow  of  cnpita.1  mto  olectrie 
lij^htin;;  uridertjikin;;^  which  21  vo»r»  Iihvu  failud  to  do  ;  hut 
wc  think  it  jwlitic  Ui  give  nn  utectrii:  ltj;hliiig  urxlerttikiiig 
every  encoumj,;eniflnt  U>  inainluin  its  plant  in  the  hi^hoet 
otutc  of  elhcieuey  up  to  thti  expiry  of  it^  life  of  -12  ycuxn, 
iLuil  thiit  (or  this  piiriKHic  it  in  tiocusKiry  ";;uodwill  *'  tdioiild 
l»e  considiirctl  as  :in  iu«s«l  for  viiluatioii  in  tho  ovent  of  coiu- 
IJUlsory  pu]-chu45e  l>v  the  locjil  authority. 

If,  rni  the  other  fund,  it  uiii  be  lc)^<Llly  held  4iid  miilii- 
tiiined  that  the  vuliutioti  "  :is  a  goin;;  coiieeni "  itiilTu-iently 
cover,'  this  |K>int  and  itflbrdfi  fliifhcierit  proieciion  to  tho 
puhlii-,  I  for  one  wmihl  lie  ^hul  lu  drop  the  olmoxioux  word 
" yoiMlwill."— VoiuTi,  &e., 

.■{3,  rhofihiini-phice,  S.\V.,  Fob.  1.  ThibJjOW. 


COPPER  IN  DYNAMOS. 


Mikchino. 


Ci'»iiii>liiii ... 

t^ixniiitaii  , 

fiwu  ■«.!  Co.  {V  P,)    

r.ooMai  and  Tnrttvr   

Gortlili'ii  an>t  Trflttnr   

Hnwii 

(iiiii7iui<l  Co.  (riiigiDHoliiiii>l 

witli  six  mlw)    . I 

I 'i-uitiptoii  (tyiiF  Nu.  80) 

MutliLT  nml  I'Uto 

L!ilimoT«r. — <{,  lU 

H.  I\.g* 

ttuDrnonM  .  ., 

.1,  Kiiutciii  uml  L'<j 

K>li«oii-Ko|>kltiiiiiit  

C.  K.  L.  Ilrown    

C,  K.  L.  Itrown    

Hnwh 

KUHI  i**i);<-r 

K.   Kfin  (iukrior  |Ml«  n».-1 

fliinn)  j 


So.  ot 

rivolii- 

lial  in 
volt.. 

El«.-tri- 
nkl  |K>wai 
in  wtxtt. 

Tul4l 

» 'jt-r  in 

:i1nH. 

mm. 

400 

600 

72.000 

6371 

700 

110 

64.000 

476-7 

670 

105 

50.400 

2400 

766 

66 

16.000 

104-6 

1.070 

77 

32.000 

101 -7 

400 

80 

J00,000 

5,000-0 

1.000 

1,600 

62,000 

6Z-0 

440 

110 

J&.SOO 

aso-o 

1,000 

100 

32.000 

144 -O 

1.250 

66 

i,&00 

60-5 

640 

66 

6.600 

bSi 

760 

100 

100.000 

&56-0 

1.100 

100 

4.500 

36-0 

800 

100 

33.000 

118-0 

1,000 

66 

10,400 

450 

1,000 

55 

6.609 

Zl'6 

1,000 

100 

590.000 

2,833-0 

1. 000 

no 

50,600 

464-0 

.•BO 

no 

16,000 

88 '4 

lb  will  bu  olisorrod  that  nuichineR  made  abinit  iIuih;  yvurn 
itgn  gave  I  watt  for  overy  WO  or  S.*)  gimnR  of  ropjier,  whoroiiu 
the  maehine«  of  Gani!  and  Co.,  at  the  )ireAont  <hiy,  givo 
1  wutt  for  every  1-6  gtuiUH  ot  eopjier. 


Meteoroloeical  Society. — At  tho  oniiiiury  meeting 
of  the  m3cieU',  to  W  held  on  Wedntjsday  next,  the  following 
pa|ion»  will  he  recwl : — "  EleetriL-ul  and  MtftciToIv;;i«»l 
Ohacrvaiious  on  the  Peak  of  Tenerill'ti,"  by  the  Hon.  ludph 
Ahorcromhv,  F.R.Mc«t.So<;. ;  "Rainfall  of  South  Africa, 
1812-1886,'^  by  W.  B,  Tripp,  M.In(rt.C.E.,  F.R.Met.Soc. ; 
"Some  Methotls  of  C'lotul  Mciumi'omenU,"  by  Xib  Ekholou 


Uiir  cont«iii]K>nry,  rElednaen,  ohurvw  that  n  (e-w 
yciirs  ui[0  these  mitchines  were  comtnictixl  nuito  vmpiri- 
uilly.  The  coiutnicbor  maile  a  niNchtiie,  expcnnicnt^M]  witli 
it,  and  by  metina  of  the  remdtii  ohlained  ha  arrived  at  data 
for  a  tyitc  of  machine  of  ^\en  i>owcr.  But  since  then 
things  have  ninth  altered ;  and  it  h.is  frctjucntly  occniTod 
that  the  Rime  jiower  has  lieen  obLiined  when  the  weight  of 
<.-oppcr  ill  the  ficld-iuagncts  or  in  the  ;innAtiir«  hiui  beon  very 
much  reduced.  In  relation  to  ihiw  <iueNtion,  M.  Wilhulm 
reiikert,  of  A'ieniia,  has  compilwl  the  following  table,  puh- 
Hshed  hy  mir  contem|K)rary  Zril^hrijl  Jar  EUdnttt/huif .-  - 


ftnunM 

»r 

iwr 
"ipfnl 

WMlt. 

8-S5 
8-77 
4-76 
6M 
4-67 
10-0 

1-56 

15  6 
64 

12  89 
896 
66 
77 
3-57 
432 
3-3 
7-46 
91 

688 
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)N  ALTERNATE-CURRENT  TRANSFORMERS.  WITH 
SPECIAL  REFERENCE  TO  THE  BEST  PROPOR- 
TION BETWEEN  IRON  AND  COPPER.* 

BV   IIIKBKIIT   K.IPP.    IIKMBKH. 

ThojirinniJc  on  whicli  till  iuductioii  coilt.  nii'l  tborcfuiv  mU 
lint  ttiHcri.iit  fritiit*  "f  alt«nint«- current  tninrfonnom,  di'iit-nd  i« 
tW  ot  jk  inA;;iiL-tiu  circuit  int^ilAcint:  *>^it!i  nn  tluoim  ciruiiil,  !□ 
its  simpktit  f'JTin  this  ivlntiun  win  W  rvpteaeiitud  by  two  rint^ 
4iru(L<lcil   tliruui;h   vnch    uUtet'  (Fi^.    I),   oiiu  n:)ii-i»ttatiti|{  th« 

F/C.t. 


__    ctric  ctreuit  (omIauinmI  nxl  in  the  iliAf^ram  (u  iiujionto  the 

"copiwr  wiru),  And  till:  *)tli«r  th«  liM^iotiv  cirviiiL  (colourud  blue 

ill  Mio  diik^mni  to  iiidicutc  thi;  iruii  tore).     Modern  tmniiforniFni 

liitvo  n\l  n  dvaod  <x>ru,  •<•  ns  l«  ociuijdI,  u  (m*  «a  poMiblu,  nW  tliu 

linuK  vf  tho  luntfiivtiv  cirvtiit- 1'.>  i>a«a  t)u\>Uf(li  lltu  vlectric  oiiviiit', 


FfG.2, 


whiiTr)  cnnciiitii  I'f  n  prim«r>'  mid  Becondnry  ertil :  but  thuj'  diffitr 
[ruiti  t<H4^li  <lhfr  in  IJiu  |Hirti<:uliir  niKHncr  in  wliicli  iUl- rinriiita 
aire  HmtiiH^I.  with  n  vtnw  tn  ntl^iiii  thv  fnllowliig  idijecta: 
Reductioiii  nf  tli«  lt)ii(^li  i>r  Lh«  twn  cimiiu,  rvdiicitiim  i>f  the 
weight  of  niAttfrJAlH  t>iii|>|iiyiil,  vuntd.-ition,  (ndlily  nf  TiiiLiiiifiictiiro 
Midreinir,  c>Hici(>iiey<if  iniinUtiiiii.  niid  I'lNlitctinn  nf  (.>iikI  trf  tnuiiii- 
[fMlnrf.  (Itnittiii^  Iiir  liiu  I'ri.'HMit  lli»U!  •.'■■iiUili'riil4<-iiii  wliidi 
kwiri!  nt^iirly  cnii«'ni  lin-  jimcl ioJil  niiuii)fni<lnr(<,  wi- iiiiiy  divide 
tTAnHfoniic-in  limiLdly  ijiUj  twn  ['Iiim)ii,'ii  -  mtv  in  wtiioli  t)ii-  ci>[jji4.'I' 
ooila  are  ttjirentt  uver  tin?  Binfai-u  of  iliv  iium  votv,  ("iivol'iiiing  thij 
Utter  mnva  "t  Iom  (i»nii>li.-ti.dy  ;  uiiil  llu-  nthur  ni  whidi  tlio  wire 
is  K)tr(iiul  (tvor  tlio  tturfiiiMj  nf  the  ciJi>i>or  ooiIk.  fiirmin^^n  aIipII 
nvttr  tliw  wiudintf.  1  iin-imim  to  enll  the  foniior  "wru  trnii»- 
Jlinnw*."  and  ttm  ljilt<;r,  '■ulitjll  tnuiBfiiriuo™."  A  fuinilinri-'X- 
knii>lct  nf  the  tirat  uliua  i<  Lhn  nnniUuiv  "f  an  'inliiinty  (jiviiinic 
dynniiio,  whilst  tho  jwutienlHi-  tyiio  •)!  tmtiKronnor  itittv>dnoed  by 
Mr.  XtjipriinwHki  iiiny  survt>  tii  itluiatnitu  thi'  Htwinul  chuw.  They 
■ru  riiiri^noiiUul  in  tliu  wall  diDgmnui  (Fig.  2  Ainl  3),  the  cntipor 
bvini;  uidiinruil  ruil  muI  Mio  iron  bliii>.  It  in  evident  witfiottt 
'  lim till) Hint ivM]  iiivenli^ti'iti  tli»t,  ivhntofvr  niny  bo  the  [>riii>i'ir- 
tii-ii  boCWM)!)  the  tixt«.-ni»l  niid  intt-niiil  ihiuiiplvr  itf  th»  riiif;,  the 
l^iH^trii-  cin-iiit  mnet  he  sliorter  tliiii  the  tnngnotif  cinMitt  in  tlib 
?Tnmnie  rinu  ur  cora  tr*nBfonuer.  u-hilat  tli«  o|>[HMitc  niu*!  be 
'l  voau  ill  tho  Zi|Hn»4>Knki  ring  or  sh^^il  iRkiiAforniur.  When,  n 
in  Kgii,  tliu  tj'jiv  wiw  iiit»- idtioiii'l,  it  u-iu,  un  aocouutof 
DFt  niagiiutic  cirtmit,  j-vaui'idly  bidiui'cd  t-i  he  Mt  iinmetito 
itiprovcmKiit  ii[>i>ii  the  dnuiiuiu  ring;  ta\A  I  \u.\-<i  bsnrrl  it  sUttud 
■  M  with  tlio  2i|)um<iWiki  <>ut«ide  c*)re  ubaolute  ]icrfoati<in  Iiim 
h»oti  ruch&il,  iuiii:«  "nvery  inch  <if  copp^^r  wir<i  oi)ntribut«s  la 

•  I'.iurr  n-ail  at  ibi'  Souictv  of  Tpli-)i;ni|iIi-GiiginEi»rk  uid  ElectrioiuK, 


produM  elMtmnottve  forc«."  I  prcpMe  pr«nntly  to  Ujr  bofur* 
yoa  8  short  inveati^tiun  into  the  relative  awHt*  of  thn  nnunnu) 
«iid  Zipomow»ki  nnyp,  nnri  nln.  int-i  thp  h«it  |>ro]>(>rttt>n  oS 
cfipimr  t'l  imri  in  vithor  ;  hut  hiif.iMt  ttnti'irmg  into  lhi»  iwbjact  1 
wiiuld  Kuhuiit  n  f*!W  tlivori^ticiil  nuiiKidvmtiuiu,  ea  a*  to  ubbtin  ft 
\tnuA  fi>rthi>  iitV(.>ittigi\ti<>n. 

Sinou  thu  oli-oli")in'>tivc  fijrou  do^'vlupe^  in  tito  »eooiid*ry 
circuit  in  )iiv>pfrti<iiLnl  to  the  »>fffiuivrtl  of  miitiMl  inductifin 
b«tve(tn  IliAt  M\A  thv  |>niUKry  vin^uit,  nnd  Mneo  »«lf-indu>ctioi) 
t«nd»  to  pmdncu  [sg  wid  »o  ^tic«  the  nutiiut  of  tlio  n{>i)ArAtUB, 
it  is  obviuuily  iHlrAiitAKvuua,  both  for  ofRoirncj  Kiid  otttput^  to  no 
MTMngo  the  viiiU  thiit  their  cocHicicnt  of  tnutunl  Lnductii-n  )di'.iulil 
be  It  luuiitDiiin  fir  tho  given  L-oBtbciwil*  "f  ndf-ind«ction  iii  the 
primary  nnd  oeojudnty  circuit.  ACT-'ording  (•.•  a  woll-known  Uw, 
tht'  tmtxiinnni  vkIiio  xhidi  llii;  u>.>«<l)ii:i0iit  »f  miittud  indudiiMi 
cnn  hnye  ia  vquni  tu  thu  sijuttre  root  of  ttio  prtwluct  of  th«  tw» 
covrticiciit«  of  f«lf -induction  ;  &nd  the  necsuury  nnd  Hu9ici«iit 
conditiiMi  for  nbtAining  this  mAxiiiKini  in  tW  this  smiue  number 
»f  iiiivKiiulic  linuH  'if  furrc  Kh^'uld  juuui  tlin.-uh'hbijtli  i-ircuiU.  In 
"Ihcr  wrds,  Ihi:  vThub  <ii  thi-  H'tw  of  force  should  tAkv  placw 
willtin  tho  tmo,  and  tu.  five  imlo*  Blmiiid  be  formod.  Thia  con- 
diti'in  vAii  e^inily  \iv  fultUltHl  hy  w  Kiiitiddcnrninecnittntof  the  two 
oircuitfl  m  cl'iNc  pmuinily.  and,  a&  .i  iiiatl«r  of  fact,  ia  fulfilled  in 
nil  intxleni  tnin»fuiiiieT».  Wo  ahjill  tlicrufi-xo  iumuuk:  tliat  tho 
»mt!  ftdw  (F)  of  nmgiiotio  lino*  of  foroo  |>iunea  IhroUKl'  '•ntl' 
citviiits,  Htid  tliivt  the  clecitroinotii-u  forcos  {innlucod  iu  tho  twi> 
circuits  huiir  to  i»MrhothiirthnKtnii!|>n<[ionii>)i  AathuirntapectiTa 
number  of  turns.  Wr  »hall  fiirtht-riMMiinie  ihsl  the  elcctromotiva 
force  iinprLvaod  on  Uie  turiuinnls  of  tiic  pritn»r>'  oil,  or  t-ho 
ourmnt  avnt  tlinmgh  it.  is  n  simple  uiic  fuiictirMi  of  the  tini»  - 
in  I'thcir  wordn.  Ib«t  the  elcctroinotiTo  force  dtvelnped  in  the 
itnnnLure  of  ibr  dynnnio  is  nuoh  v.  function.     Whether  tlie  Utter 


\. 


rtc.3. 


ilft 


('•itiditii'ii  isvrnvinily  fiilftlk'd  hy  nioilem  niachinea  T  !\m  unabia 
U)  uiy  :  but  1  liidievi!  Umt  Lhf  [iroKimpo  of  a  tmisfornier  in  the 
virciiil  hitN  the  Lundency  to  anKHitli  down  .iny  domtions  frnm  a 
true  Mine  cun'e  should  they  occur  in  the  ikrinxtnn<.  mid.  furth«T. 
thitt  ii  curve  of  E.M.F.,  of  whiitever  shii)tti,  priHlucnl  by  m 
nuichino  will,  .nflvr  filtering  thnniuh  two  or  ihn-e  irxTiiformers, 
I'oinn  onl  fih  .-i  tnit!  ninit  curi'i>.  It  wniild  ha  of  vaIul*  if  Bonieono 
haviiiK  Lhu  iioui-wuiiy  niiithHiii--itii'jil  rittJuMnienta  would  inveati- 
KAlu  thiH  iHiiiit  ;  but  for  our  [ji-i^iitil  puriHWii  it  i>  niilKdpiil  ti> 
Masuniu  th.'it  i-hu  eleutrouintiiu  furvu  jinxlnced  by  t)iv  iiuidiini' 
folloWB  with  fxir  appmxiiiintion  h  siinplti  liiiu  fu)ii.-li'>n,  nnd  thnt 
tho  devintiona  are  tiniinitortatil.  This  Assuiupciim  hiia  up  t^i  tho 
priwent  biH'n  itiiuU' by  nil  who  lutve  investigated  the  suDJect  nf 
tranHforinen, 

Lot  in  tho  followiikg  : — 
T  reprMiant  the  nuialnr  nf   ooiii|Jeto    ryclM   performed    per 

Mcond  ; 
F         „  ,.     Bow  of  foroe  in  C.G.S.  Unas  ; 

B        ,,  „     uuuuinuin  ioducti'-na  (crgat  of  WAYe) ; 

T         ,,  ,,     number  of  titrns  in  Ihv  noilx,  the  itidicoa  1  mid 

2    bein^  uaeal   tu  diatiiwuuli   tlin  pritnnr/ 

from  the  aecondary  coil  ; 
E        „  „     iiiflxiiiiuin  elot'tixf-MioLive  furcucifcreet  of  wnre) 

in  v<dt«.,  iho  indioea  1  mid  2  buiu;;  uaeil  t<> 

diatm^UiaUtlioprijuiU-y  from  the aucundjuy 

ovil; 

«•■  ^'K  .,  nventge  tlectro-mtitive  foroea : 

I  „  ,,  mnximutn  currents ; 

I'  sjl  .1  aven^ carrenie  : 

Tj         ..  ..  length  oi  the  majjietic  cimitt  in  oeutimetres ; 
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<*  rvpTMsat  Um!  srwi  uf  core  nvmUMf  Corllio  flnw  uf  lliHra  tti 
ftqiMi-o  oettliiii«M-B*  ; 


R=l- 


iiiagiivtii!  ttaiisbtiK'u  uf  Uie  eoK  ; 

ita  iicrmiMbilitj  ; 

the  electl'ie  iiaiiBtancos  : 


thvu  we  hMV9  Ifae  foUowingj  well-kiiovD  relntiona  :— 

B=?;    g=M*rr  110-1      g^g  ,  „  p  .jo-.  ;   E,  .5. 
a  R  Elf     '1 

Ctlliiig    t,|   nnd  «(}  th«  nven^v  doclnitifttira    tonet  nt   Itie 
Iirimnry  uid  wcnniUry  UtntiiimU  i-vit|WL-tiriil;, 


=«,  +  !■,  i, 


«.»  =  •■,  -  1 V '-, 


When  n  ttnnifoniicr  i«  nt  w.irk  wo  hikvo  the  f'>llowi»g  ph«- 
n»nioiu  : — 

1.  A  WNTfl  vf  im^rewwl  uriiuHry  eioctroniutive  force. 

A  WkTv  iif  ci>iiiii«r  uf«ctn>tiii>tivi»  (orco  in  tjiu  i>niiuirj' 


a. 


viiil,  but  uiit  uKiuilly  <stiiiL'iiliiL|j  with  thv  iiii|irHtiMKl 
9-  A  WHTu  i>f  iiriiiiitrjr  nimut  iii>i  coiiK-idiit^  wilh  uillicr. 

4.  A  wnvtt  ta   uuupietuatioi)  layxiiitc  iK-'hiiul  Die  iniuiary 

cutTiaDt  wnve  by  ^jtitetliiii^  leiw  llLkii  n  (luiuifir  jfOiiutL. 

5.  A  mive  vf  elec1r>j]i)'>tiv(<    fiiroo  iu  Llie  aeouiitlnry   c>il 

lagging  boliind  the  iiwipietiMtioii  wavu  by  it  t)aftrt«r 

6.  A  if*v«  uf  McuntUty  L-urrvut,  cuiivciiliii){with  tliu  foniiui- 

(5)  at  period  if  tlni  «IU^md  circuit  contAm  tio  ■«!(■ 
iiHluctiuD— n  ouiidiliun  a|>|ir»xiiii)il«ly  fulfilliwl  where 
th«  eurreiit  Isortly  used  for  li|{liting  f^uw  Uinp*. 

The  i>r<fbleni  now  ia  Uj  tiud  nlint  rctntiuiiB  oxiit  between  tlieae 
diflerenC- wnfa*  aa  rvgards  th«ir  reliitive  piiBitiona  and  tungni- 
tudes.  At  6nt  nijjlit  il  iiiny  »eem  that  this  would  iirore  a  ver^ 
diflicuJt  ppildQin  :  ntut  if  mi  id^brnic'  anlutton  \iv  ntt(<iii)>t«<l  it 
IS,  ill  tjKt,,  if  nut  very  dtlbcult,  at  Ituut  t)iii>riiii>iiiily  citiii)i]tuHi«d  ; 
but  it  is  eaay  t<^  treat  the  matter  guuuieti-ii-idly  in  11  wry  slaiple 
way.  Aa  ttiia  method  has  alreauy  beeii  published  ttutiie  time 
H^,  it  will  not  be  nectwai;  t(>  ileiiiuntlntlv  it.  riiiil  I  sliidl  limit 
m>-w>lf  t<j  a  brief  dwcninLiiiii,  {jciiititiguut  a  imtditicaliQn  of  lhi> 
urigiiiat  ni«th»d  by  whidi  thv  uiiermr  duwjMtvti  in  ni.i{;iiK-tuiinj{ 
Ui«  cure  uiii  Iw  tiikvn  iiitu  aowuiit.  It  wdl  Ini  nv^m  fmni  thi: 
ttlmnv  equatioit*  thai;  F  and  Kare  [jripoi-ljoaul.  C<>nHi.H(ui-iitly. 
if  weknJaw  what  E.M.  K.  Li  ti)  be  nut  on  ihu  jjriiiurj'  tuniiituiU 
of  ■  given  transf-innvr.  ve  nlsn  Know  with  vur}'  cUiiu.*  H|ipri>Ki- 
inatiun  what  thi>  indui:lii>«i  and  li>ui[  How-  >rf  lines  will  he.  If  it 
trarv  nut  fur  Utii  Nhyhl  dbtiirliinij  iiillunncii  of  thii  rvatitAiiw  of 
Uiw  priiunry  coil,  au  wutild  kittiw  i\n>iK  lUta  HUt-Uy.  But  (ho 
liMi  »(  E.M.>'.  by  reatatancc-  can.  for  obvious  rcasttiu,  uiily  Itu 
triflinx.  aiid  will  in  most  caaas  be  nettled  b«f > •iv'lmnd.  We  oaii 
tlieremv  deturuiinf  K  with  iwrfti^t  acciiRn-y,  and  ftiiin  tht>  imti- 
■truetiv*  data  uf  ihi*  tufv  ahio  tlw  ntating  jfriwor  {r  I)  whirh  will 
|rradii««  this  thiw.  U  will  Iw  almwa  jnxuii.-iitly  tlin'  it  m  invX' 
Mdtent  and  uneonnotnicnl  tu  wuric  traiiHf<<niii.-rH  with  a  hiuh 
mductlon,  and  we  may  therefore  rofjani  tbt;  ficnueabitity  t<.  bu 
CKiutant  for  all  poinia  in  the  cycle.  In  this  case  r  1  and  K  iiiiist 
at  alt  tiniM  be  pm)>'inii>iml.  Let,  in  Kig.  4,  the  circle  repreaeiit 
the  eHWti%'ii  eicilint;  [wiwur  wlii^ih  ivc  n««iiiii(>  tt>  utiincidu 
with  thft  nut(,i\uti*nl i«it,  «•■  that  the  {truji-iHiiin  •jti  the  vor- 
liaa)  of  lh«  radiiu  <>  P  aa  it  revulves  (<:I<icku-iu>)  rauiid  <> 
ni|«csenta  the  etfective  esctting  ]'n)wor  in  anipei'e-tiimfl,  and, 
U'  a  dilferont  nakle,  ahm  the  flow  of  force  nt  nny  initjint. 
The  line  ri'iircminliiig  thu  eurrunt  111  th»  wcoiidary  inWBt 
evKlcntly  U^  behind  O  P  liy  a  <[iiiirt4'T'  vyohi,  and  caii  bo 
cnieulatAd  fn>m  the  f'imniln  fur  G.  and  frt'iii  the  rv^jatancc  of 
thiacitvuit.  This  ijivea  us  O  1^,  the  iikUKimuiii  uxcitiii^f  puwor 
duo  to  the  seoondary  coil  aloiio.  Ity  erccT-ini;  n  vortical  on  O  P 
tti  P,  Mid  making  P  I,  -  O  !^,  wc  Siid  llio  line  <l  i^,  which 
iwpniMOnta  in  jH-ditioii  and  ini^ipiitiidi!  ih^  niaiiiniim  oKoittng 
p«^«or  duo  to  thu  pnmary  ocril  aluiic.  Tliit  ^wa  u*  ul«-i  Lhv 
])riiaM7  cun>ent,  and  w»  can  now  determine  thu  hxta  of  oluctru- 
UMitive  ffvrce  due  to  the  raiitanoe  of  the  pnniar>-  aiii.  Let 
O  R,  rejuvM-nt  thii  in  dtr<ictii>n  and  umKiiiliKtc,  The  counter 
«lccirvm<>tivu  force  in  iJm  [ininaty  iiiuit.  oviilrintly  W  in  advance 
by  a  uuaHvr  [i«iod  over  the  aiHgnetiaatJ-'iii ;  tliat  i*  to  »ny,  it 
luust  be  reprMent«d  by  a  certain  length  on  the  line  O  Y.  Its 
ADMunt  can  ba  calcidatod  fr«ni  the  foTiniila  for  K..  Lut  '.I  K| 
rvpnwciit  it  to  the  unio  muU'  fu>  wna  iitx."!  f<irOK,  ;  then  th« 
Mnllclograni  O  R,  Kij  E,  givo*  tu  nt  <iiic«  the  [■'•iiit  Kt,  atxl 
bnc  0E(„  which  reltvacnta  in  iK<aitiuit  nntl  utiifHiitudv  the 
tnaxiiniiin  eluctniinutivu  fuTcu  iniptvaaed  on  the  t«nniiud«  of  ttit? 
pritnan-  coit,  and  «  is  thi^  allele  uf  Uk  uf  currvnl  behind  iiu- 
iireaaed  E,M.F.  The  work  done  on  the  lu-ininry  coil  ia  found 
by  the  well-knuwii  formula 

W,=  -A^C<is.  «; 

That  ia  ti>  nay,  the  liiiv  wurk  ia  e  (uaI  I'i  the  [irrKluet.  uf  thu 
apjMnnlwork.aaiitiMaurvd  byadyimiiinriu'teMUid  vottniet^r.  and 
tnt  ooaane  of  the  aiqjle  of  lay.        I(  lliv  aj<i>atntu»  wuru  siiii{tli«d 


witli  current  at  a  oitKrtant  and  unidicected  E.M.F.  Ihe  atqwront 

1 


and  tbo  true  vrurk  would  hd  e()aal,  anil  the  ratio 


intliuitna 


Qua. 


hi>w  much  lai^er  iiiiitt  be  the  cajMLnty  of  an  alteniate-cuiivnt 
plant  to  do  the  aaitie  triio  aork  as  a  coutinuous-inirrent  jdant.  1 
propose,  therefore,  Ui  call  km.  a  the  "  pbuit  efliciency  "  of  tliu 
tmnsFunner. 

It  «M  sbitod  nhijvv  that  transfonnnni  ahmilil  bo  wurkud  at  a 
«Dn)jsuNliv«ly  luw  induction.  Tltis  niiuhl  Huein  at  fimt  siffht  a 
Ntroijade  aten.  sinco  with  dynanio  inachiiiAsciirudderabk-^nin 
ttlHoioiicy  anil  output  lias  rcanlted  from  adi^ijlju^animluction  up 
to  20,000  and  nmre  ;  but  by  reference  ti>  Fi^',  d  <_-ne  of  tho  I'Bawtns 
why  n  low  induclimi  is  iirofemblp  will  Iw  at  once  aiiparcnt.  Suji- 
|HM«  tbtt  tli<i  line  O  P  rupnini'iita  (hit  limit  U>  whicli  the  iiuhio- 
tion  nuiy  be  |WKhuil  wilhnut  diniininhittf;  thop«m>mbility :  then, 
if  the  Mune  traTiali>rutur  be  wuHcvd  at  double  thv  olcctru.  motive 
foKe,  we  wuold  r«<)Uire  in  exciting  P"'Wt-*r  not  only  twice,  but 
many  tanwe.  ni  grwt  as  jiraviously.  This  w^d  bring  the  point 
P  cn^iderably  to  the  left  with-mt  inci-ensinK  tJie  letwtli  of  the 
lino  PI,.  It  would  al»>  iiici-eaae  tho  langth  nf  thoIineOI| — 
tlint  is,  lliu  priiiuiry  current.- -and  thi-refon-  llto  h<int  gviicfabed 
ill  the  priatary  ooil,  whilst  tU\.  auffk-  of  Ug  would  bu^uuiii  {plater 
and  thti  jdant  i-flicicncy  smaller.  Similar  rcaults  would  follow 
[toiii  an  iiic[«iMe  in  the  iiiitKiivlic  resiatance  vt  the  ooro,  or  frmi 
the  oniiasiwn  of  a  core  nlt'-uwthwr,  An  eaily  type  of  tiaitaformer 
madu  by  Mvmi».  Oaidiird  and  GiblM  luul  no  iron  core,  and 
thon^oru  no  wull-ilt)fii>ed  initf^nvtic  circuit  ;  but  as  the  {iriniary 
spinili  idlomatetl  with  the  iKicondary  >|iirab)  our  previous 
naiuiiiption  rvKHnliiiK  tbccixiKcicnt  uf  inutiud  iinhictioii  nrinaina 
valid,  and  thv  nlmvo  fonnulw  and  gmidiic  uiuthud  could  Iw 
nniJlied  tu  this  wpioiintiu  if  we  knew  wlutt  value  tv  aasuin«  for 
thv  rosiatance  uf  thv  lunijnotic  fidld.  This,  howovor,  we  de  Hut 
knuw  ;  but  the  case  is  t4  no  importniice  nt  proaent,  oa  tntlia- 
fiTuiers  wttliuut  irun  oorea  luive  bucunio  olisoletc.  1  only 
iiiL-uti-jii  this  osi'ly  aiipanitiib  hucaiise  the  vJLj>oTiuioatal 
investigaliuiui  uf  I)r.  UepkiiiHfU  niui  Pmf.  Fenana*  linvu 
prarod  that  tiiwv  ii  a  vmusidersble  difl'oicnca  bwlwoun  the 
apjwroat  and  Ihu  Uue  w^rk  that  is  to  any,  the  puint 
P  must  have  been  a  cuiiaiderable  distance  tu  thv  left,  uudtiiiif; 
ihu    plant     citictency    siitall.       In     iu->dem    tiwusfunncrs    the 

^>uint  P  hee  mr  cIiMie  tu  U  that  the  itlaiit  efficitiiivy  may  rvacli  ns 
ixgU  oa  90  pur  cent.,  su  that  the  uiQemnco  butwL-cn  rml  aud 
apparvnt  wurk  supplied  to  the  K[miifntus  when  giving  full  iiutput 
Ux-onii*  trifling  ;  aud  for  a  pmcnmJ  dctvnnuMtJun  (if  dficivncy 
the  reiulin^  of  niDanuring  instniniunla  <>ii  the  ]>ntnary  and 
suciiiidaiy  cirviiit  may  be  used,  with  inily  such  vuriccLiuus  aa 
aia}'  be  applied  Cruiu  U10  diugnuu. 

A  high  phuit  uBkieocy  is,  liowevvr.  nyt  tliv  uiily  ronaon  why 
trnnxfifniiera  shi'uld  be  worked  nt  a  low  induction.  A  far  mon: 
iuiporiaiiL  rwuioii  in  the  hmtin^  which  takea  |ilac«s  in  the  iron 
of  ihc  cure  if  this  be  carried  ni]Fidly  thmuxh  cycles  of  inteiiae 
uinKuetiiuitiuii.  lliis  livatinu  is  uol  due  tu  edd.v  nirreiita 
(allliough  thuae  curcunta  ul  a  UMlly  designed  cure  would  ptiiduce 
the  aaiiiit  ulTcct),  but  sootns  Ut  Im  the  result  >if  wlial  inay  be 
tiamiod  diasijntion  of  Rneq^y  by  uiohsculai  friction  iir  hyaterenU. 
TIiu  enorvy  diasiiiittvil  |ii'r  cycle  |Kir  cnliic  ctMitiniKre  increases 
ill  more  Utnn  aiinpli-  ratio  niih  the  induction,  and  it  Hvenm  also 
Ut  increase  na  the  iieiiiilii-  lime  dccnxuca.  Aa  yet  very  few 
oxporinietits  have  been  luado  t'>  determine  tliu  hj-stcrusia  (ot 
diUeiXint  nnniplus  uf  iron,  tlic  nii»t  ini]H>ilaiit  data  jadilinhn) 
being  those  given  by  Prof,  Raing  atul  Dr.  Hojakitisam  iu  the 
/ViifiMuti/iicut  T}>4,uutliu,ut,  Pan  n.,  18^.  Prof.  Kwing  Oia- 
tinguiaiiea  botweoii  sbitic  hyaCerusia  (alow  jwriodj  and  viaouous 
liyatureMS  {quick  period),  Init  the  cxiicriincntid  (lain  refer  only 
to  the  foniiur,  .^uconliiig  Ui  Dr.  llopkinnon,  rlio  eneixy  '"«■ 
iiuirud  to  carry  ime  cuinc  centimetre  of  aniiwded  arouifht  irtoi 
thruuuh  a  venipleUi  cycle  of  induvLion  njual  to  1B,2SI  liiiu 
is  13,366  eiva,  and  fui'  hnnlened  tuugsUtn  steal  with  an  indue- 
tiun  of  14.480  liriL-s  tho  ciici)0'  niches  216,864  cigs.  PrxiF. 
Ewing  found  tliat  with  very  soft  annesltNl  wroiiKht  irun  and 
K  —  fj,190  tltv  «ax«m  dluijint»d  by  hj-stvteus  waa  8,300  t-ixo. 
He  also  tust^^d  anneuwl  Iron  wiiv  by  carrying  it  tliruugh  l<i«ci' 
cycles  :  and,  ns  the  rvaults  are  uf  very  ^reat  lupuiiancv  in  tliv 
cuiisLructioii  of  tntHfomiutv,  they  nrcgiTun  herewilli :— 


IiiJuotioii. 

Eutrgy. 

lu-luetton. 

1,974 

410 

10,&90 

3.830        ... 

1,160 

11,480 

5.950 

2,190 

11,960 

7,190 

2,940 

13,700 

8,780        .0 

3,990 

16,560 

Tlteae    llgurea  refer 

t»  static 

iiynittrens. 

KiK-tgr. 
&,&60 
6,160 
6,590 
8,690 

10.040 


As 


reiputia 


I 


d 


viaouut 


hysteresin.  no  eK|)ei'inienla  have  been  made  ;  but  ni  the  caae  of 
It  — 8.900  nnd   o  -  80  Priif.    Ewing  estiniat(.4  the  mei^  dissi- 

imtwl  pur  cj'cle  «t  5,000  ergs,  or  32  i>er  c^mt.  hIhivu  Uml  of  static 
lystunmiii.  Whiui  apj>Iyiii{j  tlu'  ligtii'va  of  the  table  to  Irans- 
fiirijieni,  it  umy,  iheivfinis  (iintd  fuilhei  exiieriuienis  have  been 
uindo).  lie  advisable  t"  add  from  30  ti'  40  per  cunt,  to  the 
energy  there  given,  llius.  if  an  induction  of  18,000  l>r  mloptwd, 

•"Riecrchi'   'rhtiwiclw  ■■   tJivrilniclLtaU  wA  l>s»iww!uw«.  "BamAAsflft*! 
tiftttlard  a  UibU,"  b^  Ut\a«o  Y«nan».   'Cv(A<a,'\SSfc. 
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dbaipntwl  woitld  nmnuiit  to  18.000  ur^  per  cahk 
per  cycle  ;  »ml  with  80  cyclus  ]«^r  «vc<'ii<l  thin 
con'eapoQdi  ti>  '144  watt  ]>Hr  cubie  cuntiiiit^tri!  of  c<r«.  It  wixiKl 
evidently  }w  extTenioly  difficult,  if  ui>t  »lt"t'etlHT  LiiijuiwiMi-,  to 
[inividd  i!i_niring»urfiiw)  «iiou^h  f<>rtlii»  mpKl  j^tmvmtioii  t'i  lioat, 
und  Imitcti  it  w  iiucoiwary  to  work  at  h  hiwnr  inihu^tt-ixL.  tliii  v\nvt 
Ainciiiiit  t4i  )io  ilrtiii'iiniiifil  fur  fnah  t.nuM(i<rmi?i'  liy  tlin  uiinliii); 
Riirfnci!!  >if  till!  c»rv  nml  oiUk.  iukI  liy  Ihu  IiueiL  jjttiiumtwl  hi  the 
<i1a  tlK'm«c!vto.  So  fiir,  ihwi.  tlieurj- ifiints  t.i  thi-  iiece*wity  o/ 
w  iiir]ii<.'tioii.  Ai  rvfjiiiilA  pniotiu<>.  1  believe  llio  iiinkont  nf 
tr«ii«fi>riiicre  hnve  iiirejcly  fixiixl  •itit.  thut  it  rli^wi  tml  yty  ta 
jii-oiw  th<>  iniii  itmuiii'tii^iiny  Um  IihiiI.  My  imii  <>x|H'rtuii(^t:  uii» 
At  U-jutt  in  t.lii*  (liriu;li*m.  In  tliti  lirst  tntiafiinmir  wltidi  1 
(Iuiu^ikhI  Jfriiitly  with  Mr,  W.  H.  SutU.  and  u-luch  is  un  ihu 
tAhk',  B.t!  work«l  ivt  nn  induction  <-f  20.000.  mid  thtru  wt-re  pro- 
diiL'til  twi.  very  uiiiiiiainibk'  ri'miltii.  In  cht?  liral  jiUu'O.  tlii' ctiro 
icatwl  t-j  »iicli  It  tlugi-ec  (hut  c'tiitinumw  work  itn^  iHtl  "f  tlm 
lUtNiti'in  ;  mill,  iri  llii>  )u<c'>imI  {•Ui-(<,  t)io  njijinnttiiH  ciiiitti-'ct 
jUtMt  untiiiiiiciLl  uiiiml,  wid  it  wiui  nvidctit  tliiit  on  tliln 
it  iilonc  it  wunot  tit  for  pmcliciil  ana.  TIil>  n.miid  lu.iy 
L*iB  bei'ii  |MirtIy  dtio  to  the  iMiipI'>ynient  of  wood  for  the 
fmniDirork.  but  ire  believed  thfit  th«  hiuh  indnction  «-kb  prinui- 
lly  the  cKuae.  Find  by  dmjipiii}'  t.ht'  K.  M.K.  so  a»  t"  got  nn 
idiictiiin  »f  15.000  vtf  friimil  itiAt  t.hi^sc  <-rilH  verti  l<tMerwd. 
n  th»n  ciiDDtrucincl  .tnothoi'  trftiiuforRit-T,  in   which  the  iiuluc- 


c. 


FIC.^. 


^V' 


ric.a. 


Ill  VTAM  reduced  iv  10,000.     Tlvis  tmrufumtor  is  olav  on  tho 

,blc.      Ill   il    the   uiurid   wob  supjiri.'mit'd,  but  tho   tuiiiiicmtntX' 

II  riiBi-  by  ntviiit  50ili<g.  C  whvn  ixidtitunniHty  iit   woik,       Wc 

vi}  xhvwioyv.  III  n  biU-T  di;!Mi;n,  nd»|>tvil  'i  •till  liiWi*i-iiiJti'jli<in. 

Ithi'ii^li  it  i»  jHittiibtu  111  rl^dltt.-u   ill   thin   iiiniinnr  thi^  »iii»iiiit  uf 

iKirjy-  disiiiuiled  in  tile  crv,  this  w;iiit<:  cmiriol  be  ontijvly  prc- 

niitvd,  Kud  iiiiiat  thervfdi'C  hi.'  I»ki-ii   iiit"  iiooi-iiiit  whcii  dot^i'- 

.iiiny  by  the  mil  of  tho  dingrum  f  btj  norkiii){  cjiiditiuns  i>(  thw 

ipjmtiitiiii.     For   this  fiiirpmic   it  wmitd,  ninotly   ■jmhiLi))];,  bi- 

MNtry  to  know,  in  nduition  to  tho  totjil  tm-ryj  du^ijmCi-d 

r  c«niti)rel«  cyol*,  ul*.i  the  vnW   of   dinnijxitiuii  nt   vtiKh  jnniit  of 

cyi-lt? — M  knowlndgi"  which   Wi>   do  iml    uiia^-iui.      It   auciiui, 

hiiwvwr,  riuuioititbk-toiuuuiiitrtbjitthurHtvof  iji)isi|intii>iiuffi]L-i-);y 

by  hyiitviviia  follcjWB  the  •iitiiv  Inw  nt  tho  rate  of  di»»i|M.tioii  of 

icrgy  diie  to  tsldy  turi*nt« — thut  i»  to  oity,  tlint  it  m  pi> >]«■!■- 

Hijut*)  thu  Tule  of  ch*iige  nf  iiidiitition.     When  thv  itidiictioii 

bli»v»  thiiMigh  zciv>  thi>  rat<i  At   whid)    UkkX  id  i;«uei-iit«d    would 

IM  II  tiiiixiinuiii,  nTid  thii  Would  gi-wlmdly  diiniiiiiih  lo  ^viu  hm  Uiv 

iiuluulioH  n]>]>i'i««h<fB  it«  ]M«itivc  or  nvifntivv  uinximiiiii.     On 

thi«  iuu4iti4itioii   M«  i.-»i>  iiiiH^iiic  vddy  ci,iri-<.-iitJi  nulmlitutcd  for 

Kturitiid  ;  And  in  hq  ii\<n   core  [kurfeetly  devoid  of  the  Utti^r 


pitiiHtriy — thnt  t«,  infinitely  lofl— lh«  mnft  amount  of  heating 
■■oiild  hii  pniiliioiHl  liy  iiiiiwrfoet  mbdivuion.  or.  betl«r»till,  by 
tuhditidiii){  it  iHirfuctly,  but  wrupiHiif;  round  it  a  clueixl  cufi- 
duutor  of  Buch  iL  rcflifitniiw  thrtt  the  lieait  ^oncntUfi  in  this 
■;oiidueiliir  tyjUNis  ttirtt  dissi|>Ht«d  l«y  hy*t«>reai*  in  onliniiry  inm. 
Ki  >r  thi«  ordiiinry  trnnRf<  imwt  oiiHiutiiig  of  n  jmrfwlly  Mubtltvidud 
I.1IIV  of  iron  not  iiiliiii(«ly  *tifl  iind  n  iihiuxry  nnd  •eeundnry 
coll.  VK  winilil  siihittiUiL4i  an  iiiMutnury  tranafurau.>r  conaiatiug  xjt 
»  jiurfui'tly  aiilMlivldMl  ooro  of  iroii  free  fivuu  hTBt«re«i«,  a 
jiriiiiHry  o>il,  h  Hecimdnry  ouil.  nnd  a  llilnl  closei)  coil  of  sattaltla 
rvMiitAncti,  The  c-uiTBiit  in  this  thit^  coil  would  uoiiiado  with 
rhait  in  tho  sMimdiiry  foil,  mid  iU  oidtingimwpr  would  liowldod 
'j>  that  of  tho  M>o"iulnty  iNiil.  For  iix>in[>lt!,  h>t  thu  voluinu  of 
mil  Alfoctiiil  by  liy*t<^r>HtiM  in  n  jsirlictilMr  tnmtforuittr  be  1.000 
.-uhio  centiiuctn.si.  lUid  lot  thu  enfci^  of  hy3l«rvBi«  Im  5,000 
ergi :  tho  total  cn«rgy  diHtiiuitiMl  would,  with  80  t-ycle*  jht 
ittcond,  .\ino»int  to  40  watts.  If  thci  g I ectr-.ii native  furiji.'  jvri«lup»Hl 
ill  th<_-  sci-ondxiy  (^oil  !>■■  100  vdIIh,  Ihcii  uiir  ininginniy  tliird  coil 
w.iidd  hnvc  vither  th«  saino  niHnl>or  of  tiini*  aa  the  ucaiulary 
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coil  and  n  rwatMuuv  of  2S0  oliniB,  "r  it  hukIiI  haw  half  th«  uutiihur 
of  tunia and  a nwidtHiicu  of  62'3 ohiiiH.  or  ruiyothet- cuinbiniUoii 
jibing  th«  same  Iom  of  vnvigy.  Tho  iiii.'An  valui-  of  thu  tk'litixtis 
>;Xi:itiiig  power  would  ill  nil  vtMVf  be  ihv  kiiiu-,  ru.,  tlio  nunilMT 
of  turna  m  the  aovDnJar)-  (oi!  mult  ijilicd  by  4  umpvix-.  Lot.  in 
Kig.  5.  "  H  n.'))n»irtit  the  iiiu^iiiinuiii  vnlao  of  till*  cicitin^ 
jfuwur  due  to  hyaleiti»U  ;  tliuii  Lhu  toUl  escitini;  jiowt-r  l-uudinic 
(o  doniAgnctiae  the  c<ig»  and  whicli  niu»t  in  a  cerudn  nimuure 
bf  bidivncod  by  the  exnting  powvr  '>f  the  |iriti)aiy  c<iil,  is  rcptv- 
«'tit<-d  liylhc  litij^th  O  I— bcinj;  tin- »«mi  o(  <'  H  nnd  H  1,.  whers 
H  1,i'i|uii1b<)  l.j  of  Fi^.  4— and  iIil- point  I,  will  In;  iiuslivil  hi^hrr 
UJH18  tomi^uod  with  Fig.  4.  Thuntft  ratultof  thiaaJtoratKii  ia  an 
incrufuc  in  the  niiii<'<int<  i>f  i.-niii'jn''  which  inusi-  he  sumilied  to  tJia 
priuiiiry  coil.  It  is  ihun  i>ossili!o  to  inclndv  thv  vBtxt  of  hy»- 
turiiaiB  ill  Lhf  nconictriwd  tiiclhoda  of  rtjjirwwnting  the  v>irking 
ui>udiLiuiis  rif  a  Lnuiufi inutr.  I  \ui\v  dwdt  at  some  lenti^h  on 
thia  (pKmtioiL,  boonuat;.  iioluithAtandiiin;  ii*  i)|i{nranUy  aoiiiewhat 
nhitnt/ie  chnrncter,  it  ia  really  i.>f  Tery  grvnl  practical  inipuitniiix'. 
In  niinii!  tntnsfornK'rs  the  he«t  gunenitwl  in  the  iit>n  core  in  in 
execoa  id  thai  gcm-nitrd  in  tho  co[f]mr  ooila,  c\wi  at  full  outj^iut. 
Now,  wherv  Iraiisforroers  are  jJaced  iu  parallel  between  high 
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{■■(cnlixl  nuiiLS,  it  is,  for  obdnus rensona <jf  Mfely,  not  advisiiMe 
I^kIIiiv  nutjimon  in  haml)«n  «vntcti  'jn  the  priiiiHry  circuit, 
KQ(1  tJiP  Lainviit  iiiiiKl.  tlierefopu  W  ut).  wlml)i<ir  UtiirH  sK.]re  Ittiing 
li{[t)tal  (ii*iii  tlio  Miii'ixUry  nr  ti<>L  When  iht^  Nitpply  i*  cmitit)- 
u*>u».iulii)hviiitisly  tiiu3i(.lii>iiiitg»iiur7JityHti,-iii,  iluu-yulii^  tluuigtui 
<-i  iiugn«tiH»  ill  tJu'  «>iv  >i{  nvary  tntitU^utier  wU!  I>n  ke|>t  up 
*U]r  widnigUl:  aiid  the  quudtioii  of  liwitint,'  Lvcnmci  -i  fiir 
gtiaimi'  iiii|>urtHnre  tlwii  in  thu  nwe  in  (lyuntn'j  nmiitiiiito.  wliicli, 
A*  a  rulv,  Ki«  only  wi>t4(«[l  fur  n  cm-tAin  number '>f  hwirc|>er 
day. 

Oa  the  buU  irf  the  (oregoiitg  wa  cnti   mtw    itivostigntc  tho 

TvUttvt' lueribKif  IlieGraiitmu  mid  Zii>cnuiw»ki  riit)^  xnO  tlii) 

h»i         .    ■    .   t,  nf  i:t>pimi  tji  intn  in  uacli.     I  hiivo  kvlecNMl  tlio 

IW"  I'oa  ittxl  "lie  m-odifii-Atiijii  (>f  cAch  na  bt!in(*  fikir 

mjiia-b'iii.itivi'ji  .4  IJto  two  lurgo  cIiLXH<.>a  int"  wliii'Ii  in  l-lii'  Wifiii- 

ninciif  thu  pMMr  1  h*vt!  diritW  iJI  tt>knAfrii-iiii>r«,  Thvmo  "riii^" 

ATv  tHitli  iMiuiuly  ililbc'ult  to  iiMtuifnct urr,  iui<l  contxiit  mtriiiuH 

pmctiiad  dt'fM.'tB  ;  but  fl'»'iii  ii  piirely  iilLiitrivnl  [Hjinl  i.f  \^i^■^^■  limy 

UT*  t-p<t«il>ly  M  jp"!*!  fM  Ifio  iimj'.tity  »f  <i-niiHr»niiurK  ii-iw  i»  tlie 

iiiitrki't.   T(i<Tir [•rm-liml  'It-f./cls  ciiHtitulo  (••r  my  |>uipi<B(.-»  iK«i- 

IIVo  a^lviiiitn^c,   )><<>ukiiiii.''  ii<i9>>>rly  wiJ]  t-irtj  I'l  cbtiiti   uilhiil'  n*  Ills 

m|HH!wl  ty|><>,  Aitd  I  iiJi«ll  thiitt  0jiok|iu  the Miiiivulinl  itiviilional'Mk 

•  •f  liiiviiiif  !•!  cutiijiiirv  I  111'  Acliuil  iTniiifoniiciit  nittild  by  i-ivAliitiinii- 

fnctun.-]'!!.    As  it  u  obviouxly  iiii]HtMibto  t«i  vtJiiduct  nti  inviMitigit- 

luiii  i>(  tlii«  kind  •■«  it)iHohi<«Iy  j^nenil  tinvti,  it  whb  iivcvwHiry  l'> 

uniimi.'  ring9  -il  J«fiiiilv  ilitiiiMiiNotui.     I  kiivu  oolix'ttil  rtiig*  i-f 

virciitAr  MX'1i->n  hnving  tm    int^imal   <liitiii<-U'r  vl  20ciii.   nn<l    nii 

«xi«niAl 'Ivmii-tvr  ■■(   4&m.,  kIiovhl   in   full  si/AT  in  tlic  widl 

'  diiu[niii»< Kilts.  2  mid  3).  Thv  menu  prinmry  jHitcntiitl  isiuaunicd 

t"  fcu  2.00O  v.JUt,  *n'l  llic  ■L'CMiiilnr)'  100  voltn.     The  c"|)pcr  cuils 

I  in  fi;;.  2  »ud  (hi:  ciU  f'-ruiiiiji;  (lie  ii'uii  ilicU  in  Fig.  3  lira  snp 

|H>««>I  to  toiKli  WM.'Ii  'iihitr  uii  the  iiuidv,  uiid,    Imiiijj  -jf  tujiiiU 

depth  nil  ri-«nd,  Ui  sei-fuiiU-  i-n  the  uuiaitli.-,  irxittiHiiiK  ymri  «{  thu 

inner  ring.     In  the  /ipcmcwtki  tntiufornicr  im  ru,'tutdly  iintilu 

tlir  inner  di-unetvr  of  the  riii^  ia  titlhrr  iiivtIliT  thnn  ahow-ii 

in  Pti;.  3,  iMul   llie   nhell    winilin;;  ^.-I'Vci'a   tile   wIloU-    *iirf;tcc    »f 

tliv  coiidact'jr,  b«in){  of   les«   doptli  mi  on   tliv   i>utai<le   tlinii   on 

ihac  utside  ;  but  thti  lUii^nctiv  ri.-3i«l»nct:  u)  in  eilhtir  viun.-  aii  I-jo 

thiU  the  diff«icnc«  bctnucii  ihu  tutsuntud  >ind  actuid  iiriiiiiifuiiit'ut 

<l(i«»  not  niiitvrintly  affect  the  lunnh,  wliilal  tbo  cnlculHt.iunt   foi 

^  the   f<>nii«r  iin:  noinrwlint  IvM  conipliciitcd.     The  (otitt   K]incc 

•iccu|ii«<l  by  tiituhition  [  linve  lUBuiut'd  tu  boleni. ,  "r  8  Smiii. 

l>etwtren  iht  cure  i-f  iJit-  fimmiue  liiiif  ;md  the  jiriiiinry  cnil,  iind 

2'&uiui.  betfTOtn  thftl  and  thu  a«.i>n<lnJJ  Ci'il,      Tin-  wiiiii?  Biinci: 

UitM  Irvcn  nllowitl  flit  the  !{ii>eii)<>ir8ki  rini;.    W'v  uin  nun  iLaaumu 

I  diduri^iit  wrliuikil  iliniiK-tvrs  fur  the  innor  ring  {coiv  ur  coils). 

aim)  ile|j(h  of  «'uidi(i)(  fxr  the  ciivcrin^'  {uiiti^i  i»r  fht-II),  ii<i  rtn  (o 

MtAkeupthe  llrm.  m-cliiiun)  diariu-Uir  of  the  whohi  rin^ ;  nnc] 

tletcnninolhe  oiitiiut  f^r  t.-uh  i.'i'mbiiiiiii<'»i  wi  ihal  fur  cunliniiuuft 

-wiirk  thf  nj'iximtiiA  nhmiltl  kocji  niiMii:r»tc-ly  oml.    From  iinuh>i(y 

ciih  )lyii4iuun  I  citiiiinlc  the  lota!  encri^  «hlcli  ni.iy  ho  Hiuitod 

Fith'>u(  |>nHliici»^  <>vi-ihc;i1iii<;  nl  260  wult-t ;  iimi  the  »ii(piit  hun 

ill  «ll  isiM'9  lM>un cMlL'id.itisI  iiTi  thii  hiisis  f'>raii  r)uhii'(i<iniif  6,S00. 

n    jirriinlioUDic  of  l-80aiv.,   tintf  hyxti-renin  ii|.  5,000  i;i)C».      An  it 

wuuV]  Hrrvn  ni  uwfiil  i)ur|KiM  t>>  hui-ili'ti  thl*  iuiiH.'r  with  n  rejirii- 

I  dttctiiiii  <if  thr  !<ii>iiiir«  tiitt  lengi.hy  cnltnilntimitt,  I  li.ivo  ]>1ott«d  the 

rcKidtnin  the  oir^ia  11.  (Figs,  6  nnil  7>.    The  cunw  1.  nhuw  tho 

jiMtLiHit  ^hii-h  might   Iht  dIiIojiiuiI   if  liytitcD'niii  iliil  nut  exist,  in 

,  which  C4SC  Ijie  whole  <if  llitt  260  waUa  wouM  hv  iniTntfoniunl  into 

li<.-*t  within  ihf  oiila,    Tho  thichncaa  tif  oipixir  uindin^  (Fi«.  6), 

I  (ukI  thikt  <J  the  iron  iihell  (Pis-  ?)•  ■■  ]>li>tt4^'iJ  u[i  the  liori/untid  ; 

tlitt  •■(it|itil  itn  tho  vertirtil.     Fn.ni  Fig.  6  it  will  1h*  men  t.hnt  the 

iiinXiin'ni)  iHlljint  with   the  finitniiie  riiiK   in  6,400  wjitts  with  n 

ihickDcKt  of  oimKr  wimliux  I'f  iiVx>iil  r7ciri.,    Ii-Avinu  6'6ciii. 

'  fiiT  the  sedicnal  ilijnnvtcr  of  thu  oiru.     Tlie  ci-iiiin-Kiiclioiijtt  luiui 

''  <if  the  iiiiigni-tic  cirniit  is  in  thi»  cmc  nln.ul  80  imr  etiit.  nf  llii- 

[  rnna-MTtiiiiud  «riM  itf  thr  eliirlric  ein:nit.  imd  the  jjifms  volunn; 

:  t(o-u]tii<il  by  iniu  is  hUjiiI  i;>(ititl  tu  the  utuim  volumti  iiceiiiiiuil  by 

I  o>)i{wr    The  nuLxiniuui  ■■utiiul  for  ihu  /iiierivoimlii  rinj£  (P'ig,  7) 

I  i*  6,100  wntts  for  nn  iron  Khfll  2cm.  thick.  len^'iiiK  llie  Meetinmil 

(liametvr  of  iJir   (■■lilx  (ym.       The  ciitHH-HccEiiintU  nren  of  ihe 

tiMtcnrlii;  circuit  is  in  thi.*  nue  muirly  ei};ht  time*  thitt  of  the 

,  «d«clr)r  circuit,  >iid  the  [[t^iaa  vthiine  iH'inipte<i  by  iron  iii  1|  tisnen 

I  thai  i>ccupie<l  by  ci))i[^«'r.     Thua,  with  tlm  Kiniie  ttxli-niiit  iliini>ri- 

iMMiiclhc  /iifnU'WMii  ring  gives  m  alighlly  Iomri- uiitpiit.  thnn 

thr  ttmmiiie  rint;  ;  l>»l  it  inunt  Ixt  renieiiilKTmL  tliiit  the  weijjht 

«if  (ii)i|KT  in  nliM.  <li|{hlly  MiiiAllttr.     1  hiivu  nmdc  tho  wnie  e.ileu- 

l.-il(<tiii   fi>r   nbtiiiiK   riiii^i,  aa  uhiiwii    in    Piif-  3.     Imn^iiii;  the 

tininiBie  ring  cut  in  hnlven.  ihi'ite  stniiyhliiim)  nnd  hiid  xtde  by 

jiitr.  >nil  the  t.wii  cntT»  jditied  by  neniieirciilnr  ]>iiM.va  »t  the  kikIk. 

Tlie  cupi-er  oiiln  will  in  lhi«  |>nH-«M  nut  he  ftlt*red.  but  thu 

]«ni{[lli  "I  tho  ntii([iielib  ciivuil  iind  thu  vuluiiip  of  iron   in  tln^ 

<«'i»  will  be  incrvBSod  ;  hence  moi-c  etier«y  will  In-  nhvorlwd  in 

liyn«tv0i«,  and  tJiomtput  *-ilI  be  ivdniml.     In  Fin.  ti  Uiucunr* 

2  T«]it««eiit«i  the   output    for   the   idilung  tinuntuu  riiiu.     By 

,  ftd-i{ilint(  the  ohioiii;  t>hn|>i;  f»r  thv  KiiwniMWHki  ring  we  do  not 

I  AlCrr  the  iiikt!!  <if  iruii  iti  t,h«  ahcll,  but  wu  len^hen   the  elBctric 

pit,  anil  increase  the  wuitte  of  enetvy  in   th>>  roilx.     In  thix 

I  slsn  the  nine  of  output  2  (Fig.   7)  niiiHt   lit:   below   Itint   of 

Re  rirruUr  tyj)*.     Ctinro  1  (Fig.    7)  ahtiwii  the-  output  of    thu 

oUiinK  t]F[ii!  if  ihetf  iverv  no  hyatvninii.      In   Fig.  6  this  must 

wbriuuily  «oJjtcide  with  carve  I.    The  niaximniu  mitinjt  of  the 


oblnny  type  ia— for  the  (irainmo  ring,  a  little  orer  6,000  w»t«  ; 
nnil  for  the  Zipemowtki  ring,  5,800  watt«. 

rp  til  thu  prwviit  we  hnve  only  eonaidur^d  Ihu  nutput  aa 
tiinitud  hjr  tlie  amount  of  energy  which  inny  be  wnste'l  without 
(ivttrheJititig.  Hut  Uivixi  i*  Niiothur  nnd  etpmlly  inipi>rtiirit  &n\- 
Bidi^riiti-m  w)iii<h  nffoota  the  t.utjml,  nnmnly,  thw  i)UeJiti<>n  fif  nolf. 
]'L'i;uliiti< >iK  HiB  evident  thnt  in  a  tmiufoTinerfcdata  ciin*t«nfc 
]k>tt'titi»l  thu  induction  is  a  nmidiiiitiii  whvii  the  aecoudary 
ctireuit  u  ojuiu,  f.ir  iii  tliJH  cjwe  the  coiiuter  elm-tiomotive  foriM 
of  the  I'riiimi^  in  viiry  npnrly  eipiul  tn  the  i.<luelT»lilotive  hicca 
ut  the  toi'minidn.  \t  full  work  th''  twi>  dilTor  by  tho  linoiint 
loat  in  rcMSTJiuce,  Niid  tho  inducttuti  in  reduced  tn  the  Mni«  [W>- 
^xTtioii.  The  « I I'ctivi motive  force  genvmU-si  in  the  «ec«iidnry 
<N>il  K  i>r<i]uirtioiiiil  to  Che  inilnctioii,  iind  we  tiiuat  deduct  ttotu 
it  the  hiita  ill  ruxitititneii  in  order  In  nbt«in  the  ukt^rniU  t'lectt>>- 
liiiitive  fiircc  'J'liitit,  if  I  pur  ei^iit.  l>o  lout  by  reai»tniieii  in  the 
■euiiluhil'y,  itnd  1  i>cr  cent,  by  re«ii>tniiet:  in  the  piiiOHry,  thu 
<litlul>iilt<;  of  Jivadable  elwctPnuutive  torvc  bttwteii  «peii  circuit 
and  hill  ..otjiitit  will  be  2  jxir  rt'nt.  For  jfinl  lightitifi  thi."  may 
be  colti^iilul-eil  (III*  iHTiinwiblv  liiiiil  of  vniinti'Mi,  and  on  litis 
kAMM  1  hitvo  f»]ciilfttv<l  the  oiitjHit  i>f  the  four  traiiHfi>rnier* 
nbt'Ve  ilvacribcih  C'ui-re  III.  in  Kiz-  b  uive«  the  rvbult  for  thtf 
cin^ulnr  and  obloiiji;  (imiiinii!  ring.  It  will  lio  onon  thikt  with  a 
Mout  vn-e  thu  limit  of  output  du«  Ur  h en t ins  iit  reached  sooner 
thnn  thitt  iiii|"«eil  by  (he  ei-nditinn  of  Kelt- regiilnt ion,  whiUt 
for  thill  core*  ilii.>  rvversij  is  (he  c*«e.  Tlie  buot  |<Ki|Hiition 
of  iron  t*t  Clipper  ia  indicnt'ei)  by  tho  interiieetion  of  ctinva 
111.  Mild  11.  F»r  the  circular,  nnd  III.  hikI  2  for  tho 'rtdong 
tmnsfomier.  In  the  letter  owe  the  ore  would  liave  to  bo 
7'2L'ni.  in  diaiiieier,  luul  the  wjtidui^  would  hiive  to  W  l'44:m. 
deep.  The  output  iit  5.900  wittte.  F<>r  the  vlipemowaki  ring 
curve  III.  ■;iii'4  l.heoutpiit  w  liiiii(<.->,I  by  vetf-reuulittioii  in  the 
circuiur,  niid  cnrre  3  in  tho  oblong  typo.  The  diagmni  sboww 
(hfit  the  limit  of  output  imiioccd  by  the  txndilioti  -4  iulf-regub- 
tiou  i«  ill  nil  cJtnea  renthed  »>xnier  than  thai  due  to  hontiug.  For 
the  ubl'jiig  trniiftforuier  (lie  iniiximuui  output  is  nligbtly  bcluw 
6.000  wiLtto,  and  the  beat  pn>p(;rtion  of  iiim  toci^piier  in  given 
by  thy  >ib«ciM(v  of  tho  highest  point  of  curve  3.  The  external 
>holl  Would  hiiTc  t"  he  2.4cni.  thick,  ami  the  Mtctioo&l  di&inuter 
of  the  coll*  &.2eni,  Fruiii  the  iiboTc  tiguiti  it  nppoat^  that  in 
the  circuLir  tniil  in  tho  ubioiig  typo  the  (iimiiiiiB  rtHK.  ilinion- 
ei-iiie-l  OH  showK  iti  FiK"-  2  itnd  8,  gires  uioro  uutnul  thiin  t 
Zipcnx'Wiiki  rin){  •»(  the  «uue  orer  nlTdiuiennona  ;  the  httteria 
therefore  not  niii>oi'ior  to  the  (jmmnie  ting,  na  contnioiily  hU|i- 
p-iaed,  hut  Mr>mrwh[it  inferior. 

It  uitght  III-.  |>ei-hu|M,  ohjticLed  thuL  I  hnve  Rtilcct«il  pmpar- 
ttonaililTerent.  fnuii  thoHo  found  in  actuiil  cinruUr  ahcU  tiitnn- 
foiiuei-B,  whith  hiii'e  ;i  iinidi  stuiiler  ring  of  nmnliitr  menu 
iliiim()t«r.  More  of  the  inlciiii.il  t>]ince  is  filled  by  the  iiholl,  uml 
the  cenlnil  hole  left  is  much  mi  mil  er  thannhown  in  F'ig,  3.  T!n> 
iniii  wire  forming  the  ulull  in  not  jiiit  on  in  i-eguliir  kyern,  hut 
ihe  tunis  eiiinn  eAch  other  in  a  more '>r  lenn  ['oiifiiHi.Kl  mnnncT. 
TliL-it'  ia  »ii  objivtiim  toBiieh  Hindiii;.;  fri'iii  .in  flcttrical  point  of 
view.nfli't'rfeccinsnlivtion  between  the  wire«iaofAmaniiii]n>iitinc(}. 
For  the  1  irimmie  ring  Midi  winding  would,  on  the  other  liiind, 
Ih-  t|uile  iitiuluiirwibte;  and  it  ia  on  tliia  itceoimt  that  I  hnvc 
mtliH'd'i)  II  Homi-whiit  hii-gcr  in(«!riuil  iliuiiiel«-r  of  thi;  ringn,  which 
j[ive»  i-'H.ina  for  n-tfiilarly  woiuid  onla.  but  even  if  the  rinifs 
nn>  luucli  atoiiter  their  )>in)Kirtiori  of  (Aitput  ia  not  uintt^iiHUy 
altered.  If  we  iumginu  the  ring  of  Pic.  3  c«iitmcted  so  na  U' 
ti.sliic»i  the  tenlml  opening  t<i  lOcin.  anil  the  cUrenie  dinmeittT 
I'l  32cm,,  we  obtiitn  nhoiit  the  proportion  i>f  »  Zi)iern'>wski 
tiiviixfi  inner. 

For  convenionee  of  cnkulntion  1  have  luwumcd  a  ling  of  theoe 

Iipiiiortions  to  bechnii^fd  inlo  tUeoblmig  typr,  ns  shown  in  Fig.  8, 
ml  with  this  ditri'iT-m^: — that  the  eiteniid  winding  (c.iiUnr  shell) 
Oil  iMchHiilei.ioidy  lS'7ciii.  long  inslend  of  31'4(Tni.;  tliediftiitct«r 
Iwing  llciii.,  AH  Ijefore.  {.'jdculiitiiig  the  out[>Ut  in  thu  wunv 
niaiitier  na  liefore,  I  timl  thnt  for  the  core  tiwnsforuier  the 
maximum  mitpiit  as  limited  l>y  hcuting  is  3,230  watts,  find  ia 
reni-hL^il  whnii  the  i^ipjier  windiii);  m  Scm,  deep  :  whilst  Cht 
ninximimi  mibpiit  na  liiiiitwl  by  the  condition  of  solf-reguliitic 
(nithin  2  |>er cent.)  b 3,080  wa(4a,  nnd  correajxindatocoila  wnunil 
ieiii.  deeji.  The  two  curves  criiw  each  other,  ns  in  Fig.  6,  and 
the  <irdinat«  of  tho  erouini;  ]H>int  nirrenpiindM  (o  a  nmxiniun 
|Hit«iible  output',  iin  delcrniiiied  by  tiie  joint  limit  of  henttng  nnd 
Nelf-re|£iilntion.  of  Z.t&O  uatta  with  eoila  wound  l'3cMi.  deep. 
In  till- xliell  trntifeft inner  the  limit  of  uuijiut  duo  to  hunting  is 
3.030  w.ittA  when  the  nhell  is  2cni.  thieic,  nnd  the  limit  of  output 
dtie  i'l  self-t\'gn)iitioti  i.t  1.660  w a tia  when  the  sliell  in  2  dm]. 
thiclc.  Tliej>e  tigiiren  aJiow  tliiu  even  in  stout  ringa,  ImviiiK  pn>> 
}N<rtiont  mote  neiirly  compaiiible  with  ihijscof  the  Zipemni  *_1 
tranafoniier  ^S  Jictuully  constructeil,  the  core  type  is  bettor  thuir' 
the  shell  type. 

This  result  refcn.  Iiuwcver,  iinlr  tu  tranafonnem  luiving  n  oore 
or  ii  iiliell  of  eirrtiUr  seelion  ;  aud  the  uueatioo  is  whether  hy  nri 
altrjTition  in  (he  form  of  the  shell  thvBlioll  tmnafDnuer  could  bu 
iiDpii'Ved.     Any  de|MitiirL-  fi-oni  the  circulur  fonn  of  the  shetlJ 
iiHiat  incrcnse  the  length  nf  the  mnt^etie  circuit,  nml  niiut  ac^l 
far  be  deti'inientjd  :  but  if  we  (stn  at  (he  wnuu  lime  iTHiucoihvl 
length  of  the  copjier  eoiU.  thia  iliaAdvnntnge  may  Iw  more  tlmnj 
biiliinced  hy  the  reduction  in  the  reslatAnce  of  the  circnita,     Ag 
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H  iniitter  of  fucU  the  iiingTietic  retiatjuioi!  nf  tbo  shiill  ia  >«  low 
Lhnt  cv«n  u  cotuidernble  mci'SAM  i»  the  loiigtlt  of  the  iiM^tkvtic 

lit  (IriM  not  iimtoriull}'  iiHect  t)i«  ililTurDnce  of  ph&««  between 
j)riniary  miJ  M.r>>ii<lniy  ctirrwit.  Tlw  two  »re  nlmml 
(UaiiiL'triuiiUy  hiiiuminI  whiittivcr  uiuy  )ui  Iho  mngiK^tic  runmtiinro. 
We  cAii,  tht-rafore,  iiiiii|)l  any  &hu|>u  of  nimll  whiuli  wi!I  nllitw  th*- 
length  of  the  cojijier  citilt  to  bo  reduoeil.  Tlii«  )■  actunlly  lUme 
in  niiiBt  modem  trnimfnrniflts.  Tlio  ehell  in  reiTtAHinilAr,  with 
thu  nhnrt  «iilc  <^  tliv  recLangle  puidlal  to  thd  pinne  ot  the  cuiU. 
iiricl  LhuKthv  niinui  ilininotvr  uf  th«  V(iil«  isrediKiod.  Inikilditi'iii 
to  tliii,  the  ouvulnr  form  of  coila  hn*  boan  ii)>Aii<I<inei1  in  m-vdml 
of  t)iv  iiiopc  inioluni  tmiufi'mierii,  «o  thnt  iJie  ahull  mn;  til)  iiioro 
or  IiMs  oniiiletely  tho  iiitvrior  ot  tlw  coils. 

In  om  tntiafomton  us  now  ([en«mllj  iii&d«  th«  ouila  ivru  ii-it 
^Kimn^f"]  nil  »v«r  thu  ore,  hut  iir«  duiNiaed  ill  two  a«t«,  <>n«  r>n 
I'h  !iiii)>  of  ft  Mnglo  (.><>rc.  Knch  act  »f  aiiU  (Mintnins  a  pninary 
nd  MDOujiilnr}'  uiruuit  wuund  u]>oii  ooch  other,  'ir  onu  botwean 
the  uther,  »o  lutUf  obtAJu  perfccl  iiytii»ii.-try.  W«rc  tlii*  n»t  *<i, 
nnd  wore  one  limb  wuund  with  iha  primoi^'  mid  th«  uthor  with 
tlie  wcoiidaTy,  «ztenutl  )»]«•  wuiUd  be  funtivU  it  Mpp<)Mt« 
{Hiiittit  of  the  eotv,  nnO  tn«  nuljuit  wuul<l  l>e  ivducL-d.  tii  n 
■liniilar  nwutiur  thu  I'l^iU  in  abctll  ti-Misfi-ttnisr*  urv  wuiind  ujfou 
ur  in  iH-'twvon  Mcli  uthvr,  but  thvr«  tH  tfvnvndljr  onLjr  ••iiu  eet  of 
ooib  ttnil  A  double  «■>».  Tliv  distinctiw  chnnvtumtica  t<f  t)it; 
two  ty[M»  uv  therafura  m»  fullowv  :— 

Curt-  traiufunn«n— One  euro  and  two  aet4  uf  coil*. 

8hvll  trnnnfoniion — Two  coroa  and  one  *et  of  ouila. 

Tbti  fuUowingan  lame  of  th«  pmiciiHd  m->di]buutii>iiii  uf  uuoh  t)r|)t> : 
C(iru  ImnAfttmieni— Onalnnl  iimKiihlia,  I^iwTiu-IlHll. 
Shell  trajusfoi-m en — Zip«r»uw«ki,  Fernmli,  Mnnh'y.  Wright, 

Kenneily,   8tAtt«r,   Weatint;]iouKo.    Sti«ll   ,iii<l    Ka|)ii, 

OftiilBtd  uiid  Gibbs. 

Aa  niuat  uf  tlioM  tinn&firrmeni  m  an  the  tabic.  I  ne«d  not 
deacribo  them  aX  lungth.  The  f>ri((iiijd  <]nulAH  nml  Giblis  irtma- 
fgnnsn  h^  an  upon  nmgiiotic  druuil,  ittu!  cm-en  which  i^oulil  he 
mon  or  loss  inserted  into  the  coila  wi  na  to  rutfttUlt:  the  E.M.P. 
of  tJiu  »co<>iiilnry  '  A  iimvision  ubriuuHly  iieccaanry  where  the 
Innafurmera  nn  colii'IciI  in  norivn.  Iji  th«  iij>)inrulus  atiowii  in 
1883  &t  the  exhibition  in  llie  Aiiiukriiim,  thiTv  Mure  four  distinct 
induction  eoiU  ;  mid  in  thiti  oiDiiluytri!  (nr  ]i)|r|)tirj);  uii  the 
HvtTi>[iulitAn  Railway  ilk  1884  them  mure  16  duitiiid  iiidnctiim 
cuila,  the  circuit*  bcui^  funiiwl  by  a  coingmuiul  ciibltr  tnnaitiin); 
of  n  cent  ml  jirimiLry  niri.-  jiiid  aix  tvcindAry  wirtm  ^tuii|K!Ll  rt>iiiul 
it.  In  1885  WiMi  iut-nKliiitnl  n  ty^w  of  Imnrtfuriiiers  wilh  rUjaed 
iimKiietio  drcuit,  in  iiriiici|iln  iileiitii'jil  wii.h  ihjil  »h>>wn  in 
Fig.  B.  but  the  twn  litiilu  furtliur  ii\nit.  In  thv  xsnio  y*iHr 
UuMiw.  Ottulnnl  itntl  (iibbs  iiilrodutt-d  aiiuull  ahKll  tranaformiTa 
in  tlioir  Tivii]i  iiutnllittiifii.  each  Inuiafoinier  fiwdinu  »i)p  50 
candle -|Kiwi*r  hkinji,  Thu  two  cirvuita  iiro  formed  \iy  u  coiiijuruiid 
cable  cuiliHl  tntii  a  suluiuud,  tliniiigli  which  in  puasttd  n  bundle  uf 
Irun  wires  ;  the  projecting  t-tuls  are  tlicui  bunt  ovvr  to  dose  tlm 
ntn^ietic  circuit  iin  thu  outaide  uf  the  aoleitutil,  niid  thv  wholu 
is  ciiaiMjd  in  a  purfonvtwl  metal  cyliadec  with  wiXHltiii  wida.  In 
their  Utdnt  deM^fii  of  trunafomiM'  th»  cr>ils  ara  I'irt'ulut  iti  iihiii 
and  R!Vtaii|[ular  in  Miction.  xtu\  nrc  aiinii'UHdeil  by  gTou\i%  of 
U>ehnpsd  soft  iron  ataiii}jinK!<  ■Ji|'|<nl  oviir  ftom  lK>tJi  Hides  and 
hwld  I'.^tJicr  by  two  iiiiuuUr  citHt-iroji  jiUli^it  with  n  (■witml  ix-ll. 
Tliir  pninnty  circuit  is  aplit  up  into  two  coibi.  with  thn  at^aiiubir)- 
l)etwi;oii  Ihuiii. 

Ill  the  Luwrie-Hall  tran.'ifii'rnier  llwre  *re  two  aeti  of  primary 
and  aevondary  ciiiln.  laid  hxiin m tally  on v  iiliovv  the  utlittr  Tliu 
orre  is  foniiwl  by  thin,  hiiMiil  ahtteta  of  soft  irnn  inKulated  from 
mach  i'th«r  by  vftriiiahtid  calico,  and  tho  proJL-ctinif  txuU  of  ihew 
platra  iin-  all«tnuitoly  b«inl  up  anil  down  ■^■a[>(j(itirdy  no  ua  tn 
coui|>Iut4itlie  itm^iietii:  divuit,  th(i  wJinlii  liein^  clamjjtid  to^jotlict 
in  a  borizonta)  cast-iroii  fniiiie.  Th*;  Kurmriti  tninsftiniier  lh 
aimilitr  iu  the  moclianicAl  iirrHii{;ei]i«iit,  but,  lidtmi^n^  to  the 
shifll  ty[w,  lina  only  oiii-  (vt  of  coils  uf  ixictanj^ulur  mtiiriim.  The 
con.-  ia  foriut-d  of  thin  iron  ttriin  of  modentv  widtli  iiuiiilnUKt 
fniin  isdl  otllur.  doublod  ovnr  :it  thv  undx.  and  I'lnrnpud  m  a 
cast-iron  frame.  Mr.  Etankuj  Kennedy  hiuidoviiied  various  ti-aiia- 
foriners  of  the  abcll  ty[w.  For  th«  j(<-*"t"'"l  •opji'ly  of  nlturnntin^ 
cuminta  he  i)i»iHmfjt  l>i  iiite  a  uiiun  current  trniiifuniiof  at  thu 
Iptnunitiiiu  atatimi.  i»  whidi  cnrmiita  fi'<j[]i  luwt^^iuioii  dynannA 
are  to  be  converted  into  hi^h-ttiiiiiiin  currenta  to  Ih>  sunt  into 
theiimiui.  Tlie  shell  of  thisti-aiiafDraKTrm  liiiiltiiji  ofmoduratdy 
wide  but  wry  tliin  utri^w,  to  fomi  a  reotiui|;ulrir  fminw  of  eon- 
sidi'inble dt!]ith.  ihv  »tn)ia  )witif{  fastened  by  Wtaat  tht;  comers. 
The  cure  i«  foiujiLisuil  of  a  aenc»  of  «tri|iB  of  double  width  [Huuiing 
like  a  web  tKrou){U  the  middle  uf  thti  oiwning  uf  the  n-L-tangle, 
and  thus  sulKliviilinij  it  into  two  u|iutunifa  through  whith  tho 
windiiiu:  ]}a%*v*.  In  jinolher  ty|ie,  which  Mr.  Rinineily  eails  thu- 
"  pileil  form  of  lubdividud  tnunfoniter."  thu  if  m  [lortion  wm- 
sistaof  U  stampiiiffB.  in  which  tlmci^iitral  web  forms  tlie  votv 
and  thu  two  down  strokes  of  the  U  thii  nhi'll.  the  (loils  King 
wound  over  the  web.     A  number  uf  thiau;  wound  fmines  are 

(>iloi)  it|Hin  t-ai^h  other,  nml  ndc  by  siile.  the  wh'itu  bi;jng  cliiiii|>ed 
letaruii  cail-inmoiven.  DiatjuinialtcAlly.  Ihis  oonstruution  laii 
lie  rupFesenled  by  Kij;.  1  if,  iiiatend  of  oniployinf;  i>iily  two  links, 
wi!  use  &  nundier  r>f  tliL'ni  formed  into  a  i-lisin  li.iiiHisting  idtrr- 
sttd  iron  circuits.  In  auother  form  of  H]>{jamtUB 


Mr.  Kennedy  uses  a  Siemens  shuttle  aruuituj'o  overwound  with  a 
•hell  of  iron  wire.  Mr.  Wright's  trausfonuor  may  b«  deseribed 
>ut  a  Zipeniowski  rin^  with  coils  of  rectangular  section  and  a 
shulL  uf  roctjingular  iron  fnimes  instasd  of  tho  ori^iia]  tnia 
winding,  filch  frani';  is  uul  a  proas  a  onmer,  f  >  that  it  inay  be 
|i!iiu!d  tivor  th«  ciirv  ;  and  as  thii  edgvs  are  iiacked  eliNe  lai  the 
niaide,  but  mdiate  on  the  oataido  of  tha  ring,  tltu  frame*  fonu 

fills  fur  tho  diHsijintion  of  boat.  In  Sir.  Momey's  tnaaformer 
he  shell  cuiuistaof  thin  rectangidar  iron  plates  with  a  revtangu- 
lar  opeiiiing,  tho  strip  out  out  hoing  laid  aoroas  the  fraiiui  Ut 
fomi  the  coro  of  the  coil*.  Tlie  ratio  in  the  length  of  th«  aidiM 
of  tho  rectangle  tniiat  oviilciitly  Iw  ax  4  :  6,  and  uiikt  of  the  atrip 
cut  as  2  :  d,  in  onlcr  to  obtain  u  uniform  Mctioti  thri>ughout  the 
inaKnctio  circuit.  The  Hp]tuntua  is  built  up  by  altcnMt«ly 
alippiii^  A  fninic  over  and  a  strip  through  the  eoil.  The  tore  o( 
the  WvatinglKiUHv  t mniiforiiJ«r  ■:oiiaiaU  i-f  reulnnguUr  KnutMS, 
ciidi  with  a  ceulrul  web  iionno<:te<l  to  the  fraino  on  olio  avtio 
only,  au  that  it  can  bw  bent  Itack  to  slip  over  tho  coil*.  The 
wh>>lo  is  mouiiteil  in  a  cast'troii  weather -pncfof  box  for  outdoor 
uBc.  Th?  shell  in  Mr.  iJtatCvr's  transfi>rnivr  coiisiat*  of  K-ahaped 
Btjinipinj|[ish|i]ioil  over  the  <.'oilii  alU'ttintely  froiii  either  side.  Tn 
•>)>tain  tlie  a.-iine  ntv*  of  iron  thruughout,  the  width  at  Uie 
t>vtt(jni  of  tW  Htitiii pinL'  is  twtoi'  that  of  the  liirilia.  In  thu  trans- 
fonncr  ilesignud  by  hli:  SnvU  and  iiiyirclf  tho  shoU  cunaiaU  of 
L'  alunipiiigi  fonuuig  a  double  tivugh  inl"  which  tht  ooila  ar« 
laid.  Tlic  eoTers  lA  Uiusv  trotigha  ntv  foniu'd  from  tlic  iiiclal 
rvuiovuil  from  the  interior  of  the  atjiuipiiigs.  Tlie  whole  is  huUI 
together  bi  a  oaot-iruli  frame  no  aminKed  a«  to  idl»w  nir  Ui 
eiiviilnte  through  tJie  core  aiid  ivuiid  Ihv  coils. 

To  rvn^ler  transfomiera  ))erfoctly  safe  it  is  inwcaeary  to  avoitl 
leakage  between  the  two  coils.  For  this  pur^xwe  Mr.  Kent  boa 
deria«d  a  vcr}-suiiplvaptnmlai,  consisting  of  lut  tuaulatud  sheet  uf 
metal  wmpi>«il  niund  the  itiner  of  the  two  coils,  but  not  forming 
a  closed  circuit  in  itaeif.  Tliis  sheet  of  tnetol,  wliich  thus 
seiMimtet  the  two  coiJa  completely,  ia  counoclcd  to  earth.  Now, 
if  the  iiituIucioD  of  tho  priinarj'  tx>il  ahould  fitil,  the  leak,  before 
n»ichnig  the  nucondary  coil,  must  paie  through  the  shuel  uf 
iiicla,),  and  i.i  t-hus  condiLrtcul  to  cart]),  oaiuiiig  the  priniar}'  cut- 
out to  melt,  and  thun  cuttiiiK  tho  fnulty  ti«nstuniier  out  of 
circuit.  Another  nfety  apjiliance  h-ui  been  Jerised  by  Captain 
Curdew.  Itn  object  ia  t>i  disconuei-'t  tlic  priiunry  circuit  fn.>Ri  tha 
nmiiLA  if  Miy  |url  uf  the  aecondnr}' ciivuil  sci(uirtBt  n  vertaiu 
{•otirntial  abovo  that  of  the  earth,  which  will  lake  place  if  a  loak 
iNi'im  between  the  two  circuits.  The  iipinmtuti  conatata  uf  a 
cikit  iron  bos  111!  the  botlieM  uf  which  ia  laid,  into  a  alinllov 
receSH,  a  Ntrtp  of  platinum  foil  lermiuating  at  both  ends  tn 
rirculJLr  discs.  About  onea*ighth  of  an  inch  clear  alioro  one  of 
these  dines  is  sol  a  iuoia]  disc  wiih  ncrewetl  stem  at  the  hack 
IMssiiig  through  the  iflann  uivi-rof  the  li'X,  and  ounnected  bj 
n  riiic  ftine  wire  witli  aiiy  |Hiiiic  of  thu  secondary  circuiL 
The  Iwjx  itself  is  omnetled  to  eArlh.  The  fuse  wire 
hiilds  boek  n  cimtact  spniig  so  arr«nged,  that  un  brciaking  of  the 
wire  it  will  Ay  <lowii  Ui  its  contact  and  slmrt-circtiit  the  prinwry 
tci-niinnia  of  the  trHnsfonncr,  afl«r  which  ila  own  primary  fu»e 
will  melt  and  cut  iriT  thu  supjily  of  current.  If  the  |M)teiitial 
tx-tweeii  earth  and  the  insulated  disc  in  the  box  ahould  riso 
iibtive  a  certain  limit  ^whicb  can  be  regulsttid  by  screwing  the 
disc  up  or  down)  the  static  attraction  Wtworn  tlir  diat-  and 
aluuiinitun  foil  lifta  ihe  Utter  into  contact,  allowing  a  leakage 
■.'urroiit  t4i  imsi  tlimugb  the  fu*e  wire  of  the  cmitaat  spriitg,  and 
thus  releasing  the  laltei'.  I  Nin  told  by  Captain  t'-ardew  tJial 
this  apjiaiittiia  lias  been  tried  at  the  Groavenor  IJallery  installa- 
tion, and  bevn  found  to  act  in  a  perfectly  reliable  nianni-r. 

In  the  pn-seiit  [laper  I  linve  only  dealt  with  wliat  may  1* 
cslle*!  oleiiientAry  iirinciiilm  in  tlie  euiutmctjon  (if  inuisfonners. 
.\a,  buwevi-r,  the  apijlicatioo  of  Inuisformen  is  a  nutter  uf  far 
tjraaCer  iiiiiH  ittance  to  uur  profoaaion  at  large,  I  trust  you  will 
idluw  me  to  say  a  few  wirrds  on  thie  subject,  not  with  tlie  objecl 
of  imparting  iiifiirniiLti<iii,  but  in  the  hone  that  a  discusaioti  of 
r«al  pi-acticiil  value  may  be  the  result.  Up  to  Uiu  preaent,  dia- 
tribuLion  by  traiiformem  has  been  made  either  on  tJto  single- 
■et'itw  or  the  aingle-|«aTatlul  systt^m  ;  coin|Hiund  parallel,  the 
three  wire  Bysleni,  or  any  otlier  rvfinemeni  of  direct-«u|iulr 
niothods.  hjive,  to  my  kmiwledgu,  nerer  been  attciiipt4-d  with 
trail Hfomiurs,  I'lio  snritis  system  must  fait  for  want  of  scilf- 
rei^uliit  ion  where  the  Ismpa  are  to  be  connected  in  panUlel  and 
eniitrnlltHl  independently  of  ewdi  otlier  ;  but  for  very  exlenaire 
and  s]wraety- lighted  districts,  with  the  lamps  supjilied  by  eiach 
transformer  in  series  «u  tbo  Bernstein  systMiii,  a  aerie*  arnuigi»> 
iiieiit  of  tmnnfoi'inara  will  admit  uf  jierfcct  Belf-rotrubiCiun,  pn>- 
vided  the  primary  current  be  kept  constant,  and  wul,  moreuver, 
tun  iilicjiiMir  IbiUi  the  pamllel  system.  For  getietnl  puriMisea,  and 
es{iuu-iaAy  for  the  dense  lightuig  required  in  t'»wns.  tJw  only 
pnu^tieal  nielhiHl  at  )>re*ent  in  use  is  to  onmioct  the  priiuary 
tenniimlSi  of  the  tnuix,(ornien>  all  in  [sirallel,  and  the  liun[H  also 
in  luiralKtl,  uomwi  the  seuuudary  circuit  of  eaoli  tmnsf-jmier.  In 
prinoiplt!  this  armn}ieiuent  is  ^opt«<l  in  EngUnd.  Ameri(»,  and 
on  the  Continent  ;  but  the  methods  differ  in  these  cuuntriw. 
Hure  the  distribution  is  iiiaile  by  a  higli-t«>nxi»n  network  of 
iiiHint.  and  tlui  traiiKfi>niii.ir  of  each  snIiMTi'ibiir  is  dii'ectly  oeti- 
necteii  with  the  miiiiis.  In  .\mi!rica  a  double  network  of  over- 
h(Mi<l  niaiiis  is  c-iuployi 


for  U)8  low  tetuion  currents.  ThoM  ituiitK  nto  Kii[)i)(>rl«d 
■enamDy  on  tb«  unie  [M>lm,  tu  which  xit*  aim  I:x)hI  the  tmio- 
iarman,  und  th«  HnlwvriU'r'H  enunootion   in  itio'tft  with  thv  Ium'- 

^■Drk  ■•(  tf i« -tviiJM'Ni  uiiilei^ruuud  runiiia  is  used  for  dutribiition 

^B  thu  iMine  wHy  lu  if  the  supplj*  were  "ti  the  direct  HynUvm. 

^K>l    <Uia    ii«twi)rk  u    fed   by  nltflnuiCmg  cnrraiiU  nt   rvrtwii 

^^ants  wh«re  fiutly  largo  tmMf<>nni<r«  atv  iimiAUw!.    Tho  |>ri- 

nuutw  an  oonnoctvd  with  tlio  xtnttun  vithi<r  liy  'irurhtwd  »ii«* 

or  by  n  Bperinl  kiml  <>(  cnUn  (MiitAiiviti^  iwn  tiruutto  Uiaulntwl 

frocn  4W(.'U  othur  niu)  nrnuiguil  cimuuiitricjUly.     Th«  cable  u  pro- 

^JHtedhr  n  duuble  knd  c(>ruri»)i;  nnd  by  uii  iruii  Blieath  funned 

^^^^^UJ;  wmnd  Upe.     Of  the  Uikc  method*  here  daMrib«Nl 

^ViPKni    ftppean    to    be    the  wunl,    lh«    American  idialilly 

Iwitar,    aud    tho    Contiii«ntiil     the     biwt.       To    •triii([    hi)j}\- 

teanan    wjroa    ovor     and     actriw     our     NlniuU,    ntlnw    hiuli- 

t«iuKm    bnutch    U«d«    t<>    jwui    into    ntir    hAiuu*,    imd  give 

r«»f7    lutMcnbcr    a    littlv   tmiafunnur   tit    htniBelf,   more  or 

1«M  wilhUtUte  raMhof  tbainniat<«,  boohibIo  in(>tobe  poaittrely 

«i>utCing  diauter.     Such  rou^h  and  tsiady  methods  may  do  an 

'     J  ui  Dm  U||[ht  in  i«it  i{«iiumlly  iiiAlAlliul  thn >iis;hoiit  «  dtal.rict ; 

|t  unoe  HMUiDv  thitt  t-vury  )»>iiiiuh<-Idiir  m  iming  i(   (riml  it  tti 

kI    wu  arv   lttf|i>tig   f"r)<   ''"'  thi'DiMiiiU  ••f   biitiicli   wii'i.'A  iiltd 

tii'^forniur*  in   Ihi:    hoiMiM    iiiiMt    c<>ii«l.ilu(«  a    vi*ry    (u^rtniis 

•A  dutfjur.     In  tho   Ani6ri<yin   plan   tlio  hiffhtenBitn 

mrv  If  A  Itroiicht  tuto  tho  h<  n  ■«.-)>,  »nil  in  iv  fitr  Ihoro  io 

IT  t"  ihv  iiuiiaU-*  :  biit,  vf  ounv,  in  Ihu  itrecta  Ihvrc 

|daUK<-'''  "»Iiei^  fwiii  tho>'V«rhi.uu!  wiriM. 

0<>ul(iivi)tnl   (ilftti   may  »ttii'*t   Im   i^nllod   iitauliiUily 

l«.      W'ith  Mil  KrnuiKCuicnt  likv  Mi'.  KudIh  dividing  »lii:vt  !■• 

uvvlil  IvAkagn,  Vt  C«ptAin   Cnrd«ir'ii   iii^vniixiK  ^pjumtua  f>ir 

cting  it  niid  cuttiiijj  oil'  ihu  supply,  tho  M.-c<)iid>iiy  uircuit  can 

ir  «i>|uiiv  n  pulcuttjJ  BtiDiuieutly  hiub   tt>  undanj^r  Itfv  ur 

ty.    Tliia  nutvfiiHi  cwi  Ifl!  wiuipi'Bod  ufi^JHiparativi'ly  light 

_^_     ,b«OkUtv  Mu  cau  foixt  it  III  frcfuviit  iiitvrvalBaiid  t)iu«in«uru 

ennafauicy  i<f  uruaBUrc  al  nil  plnCM  and  itt  all  h<>iiin.     Thi:  tniiit- 

Iwniian    vuuJd    be    fairly  l<vi^o     Buy  fvm  500  Ui  1,000  lifflitn 

HKli-Htiii)  oould  be  innlnllixl  ill  pmiiiih  tu  wliich    ii<i  iiL-iiKm  but 

the  aiiUioriac^  attinidniit  hnn  ik.imm  ;  and  by  placiiti;  tli«  jn  iiiinry 

sliiitt  ni.-ii(i>  alttu  uiHltirKruui»l  iu:ddutita  vuuJd  be  niudercd 

DKAt    iiujMMsible.      The    ui<>tli<id  uf   uaiiig  Mt  undergroaiid 

LitMlary    distributing   iiutwuik  hiu  «1b>i  ttio  ndvsnbupD  that, 

'  at  atty  futurv  liiuo  sliinii^jo  )intt«riu«  bociiiiv  Mumcioiiblj 

■pruve«l  Ui  niiKlvr  diatributtun  by  t^nitiiiiiuiiH  cuircntu  piM«ibl«, 

tl»  wIkJc  of  the  «tthla«  wuuld  iw  NvaiUIde  fur  LhiH  pur^Hisc 
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lit   ri.vf.   nu.  a.   amiiu.iv. 
(CmvituM  Jwm  paifr:  IIG.) 

iloriu  -A  iiMlruiiwcl  kiir^wu  m  the  Wjrt  voltmetM,  m  ftir< 
•iiltej  by  th«  Elvcti-kial  Supply  CoBiinny,  of  Oliionfrn,  usm  the 
Uuiifb  o«ll,  uf  apecial  cuual  m^tioit,  an  a  iitAitdnrd,  Tho  coll 
Miiila  of  tlitou  wiuaru  boUlua  cuiiiViitvd  Uigvtiiui'  (tiiLd  by  mdo. 
■U  •■u>  i-f  Utv  iiiiUidii  iHitC-K'a  ui  Uiu  rlim  in  innc  Kulphnte,  coni,- 
B^iiCAtiii.-  o.'li  thu  »mldlu  Wtlu  by  a  siiinll  hv\ti  tiunr  ttie  U>p. 
7ke>  ■'■■  Ujttlv  coiitaitM  the  cijp|ior  in  VKppur  sulplmt^ 

*>M  ■.'  I     <  '  .',-a  with  the  intviuiL-diate  Ifvttlu  by  a  liulu  Hoar 

■^*  l)<>4i..iii.  In  thv  iiiiildif  butllv  ih  ii  val%'u  which  when  oluivd 
|iWenl«  uuiutuuuicntivn  bvtauwu  ita  uppvr  ikiid  lower  psrta.  aiid 
*i>pl«v(iute  tlie  nuxuiff  of  the  tny  liquiUa.  This  valve  Ib  to  b« 
■  pifc'il  oaly  at  Um  Itiue  vf  ■"-t''i"g  an  i^tHvnati'Mi.  No  duubt 
*idt  a  ooD  nuvli;  uii  from  punt  Diat«rinU  w^ruld  i^ve  the  oamo 
M**iti*l  tT  a  CL>iii(iai.-(}»bl«  tintL'. 

1  hai-o  aw  Car  avuidtnl  the  iiau  uf  the  tumi  olevtromtitivu  f-jr  I 
U  tliBiv  ia  a  gM.<d  dual  of  ui^iiTuaiun  aa  b*  the  exact  ubc  of  it 
•>«!  MUunK  pliyaidBt*.  1  find  it  (4«l«d  in  ft'iinc  works  of  hit{h 
•Wfaofilj  iLix  MPctnmuHive  fom;  und  ditFerviuv  of  jx  itvntiiil  are 
QMaynciua  tonna,  and  a^in  tlutt  diflt.'rmtcu  of  iKttuirtJnl  pro- 
*B(ai  «kctrviuutivu  U'lXia.  I  liiivu  bocii  it  stMoil  in  n  wry  exctil- 
lal  iat-bxik  tm  clt-clrtcily  by  uiio  vf  our  ft/reinuat  ulectrimiia, 
IWil  Ibo  olmtivi  11  olive  fon-'u  of  it  voltaic  uoU  is  tlio  reault  of  tJie 
£fta«Qoe  uf  p<jl«ntiid  lictwvcn  the  gxiles. 

lout  heat  illiul.ntti:  wtiat  ]  cultwivtj  lii  Iw  the  difTurenL'o 
^^>Mn  tlw  two  Lcriii*  by  rufumiiK  a|{aiu  to  theanalnKy  bctn-ceti 
'^dcctric  flow  and  the  How  of  fluids,  (las  ia  llowiti^  thri'Ugh 
^  fUHL  Take  two  )i>>uit&,  .V  and  U.  and  Bupi><Me  the  flow  t4> 
^UMu  A  townnla  I).  .\  uroMUiv  '^jitii^o  Would  Bhow  u  liighi^r 
pMsni  »t  \  than  at  B.  Water  llows  in  your  water  iiintna.  .\ 
^Mrv  HKu^B  will  ^Itoa  a  hi>;hL*r  iiroseutu  al  any  jKiiiit  than  at 
m  udwr  point  fnithvr  uii  in  thu  ditvctiun  of  Uie  now  (it  in  BUp- 
pMllJuttbo  points  iMJiiaidurvd  are  ai  thu  (niuo  Ivvul).  The 
*HnuM)  at  iveoBuni  b  the  caiuc  of  tlio  lluid  tiow.  It  Is  the 
n^ilua  iivviTH  Uic  fluuU,  tliw  J^d'Mf-Nio/'ix  /urct.  Electricity 
»!■■.  (fiis  wire, 

'  1  That  there  i«e  dilTerence  of  jiotential  lielMetm 

*^  ilrfifreDt  jKiuita  aiuDg  tlw  wu«,  and  we  accept  that  diSeranoe 


of  pat«ntiAl  u  ihv  v»om)  i)f  the  electric  flow  between  the  two 
|H>iiiU.  ir  wc  know  iiothiii);  of  the  pipe  except  between  the 
two  [iiniila  ci'iiMid«retl,  wc  cannot  assign  any  other  onuae  for  ihv 
llrfM  of  till-  fluid  through  it  except  tlic  dilTorwico  of  preanire,  but 
wc  know  tlie  di^'eranov  of  nrmicuro  miut  have  a  cauae.  UmI  U  we 
are  at  all  imiuiaitivv  wc-  shall  luit  btt  nalisdeil  witli  saying  the 
differciic«oF  prwiiire  is  the  fluid- mi itivu  fui'ce,  but  we  shall  tiuce 
the  in|w  liack  and  tiy  U>  discover  the  caiue  of  tho  difTcrcticv  i>f 
pmwure.  Tiiiciim  th«  pipe  back  wo  liiid,  by-and-byo,  a  stand- 
pilM  in  which  the  water  level  is  fitr  above  any  of  the  outlpta  fpini 
which  water  ia  dnwn.  This  account*  for  the  pruonura  of  the 
water  in  the  pipes,  but  atill  we  are  nut  aatlalleil.  Thetv  must  be 
a  cause  for  Uiu  high  level  in  the  stiind-iiipe.  Inveetig»tiug  fur- 
Uicr,  wn  find  a  nyitvin  of  pumps  wliicb  forces  the  wster  into  tho 
ataiicl-pipe.lakiimlli«  water,  perhitlM.  from  the  nmeleTcl  to  which 
our  [>«iwa  discharge  it.  Here  wo  liiid  ii  wntcr-inorhig  forcv  that 
ia  not  water  pressure,  witlnwit  which  the  pressure  that  niovua 
the  water  in  our  pi|w«  would  ihkid  ecMie,  luid  tti«  llow  Mfip. 

NuppoEo  now  Ihal  all  imr  outlets  are  stopjMal,  and  that  no 
wjitTir  llowj*  from  the  stniid^pipe.  What  results  f  The  pumps 
ai)  oil.  wiirkii\i{,  ttiu  water  in  the  stAnd-pipe  rises  higher  end 
higher.  Slid  if  tlio  pi]>e  is  high  enough  and  xtnmg  enouah  the 
water  will  rise  till  Uik  forof  of  tho  pumtK  in  K-ihinoeil.  ana  tfavy 
will  stop.  Tile  ptMnnniio  now  eKcrti^l  by  t)ie  w;iler  ouliiniii 
nioiisureB  the  water-moving  t'lrea  of  Ihf  ]iuiii{i«.  Wu  om  tell 
by  it  jiml  whut  is  (hi-  foiwt.'  wu  lutvu  nt  conniund  for  nio^'ing 
WAlur.  Thia  force  Is  the  wator-niot ire  force  of  our  sj'stein.  It 
itiuttt  iMt  ituHietonl  !••  ovon.'onie  the  ratirtanou  of  ■>iir  pifies,  and 
mrry  thi.-  w.tU-r  U\  tho  higiieU  IowIm  we  wisli  tu  rNKih  when  the 
flow  is  moat  r«]iiil,  (l[>oii  a  c'ii,'k,  the  wat«r  IIown  and  lowers  the 
level  in  the  launil-tuiJe.  the  Ixu-k  preMure  iipuit  the  puui)<s  is 
dimiiiiMhoil,  they  Inigin  to  work,  and  maintain  tho  water  at 
iioiii'ly  its  fonuor  level.  0|>en  another  cock,  the  levels  falls  a 
litllu  tnoru.  niid  the  jiunijie  w<irk  faster.  Make  more  and  tiiore 
openings  and  the  wnt«<r  in  the  aland  I'ipt;!  falln  iimrv  and  i)it>rc  till, 
hyandby,  thelovelin  thepii<u  tu  but  lilthi  above  that  of  the  BUpiily 
f^-m  whi4.'.h  you  ptiiup.  Water  i«  being  used  at  such  a  nil«  that 
the  force  of  Umc  (hiui[*i  is  little  more  than  suflieient  Ut  drive  the 
water  thmu^  their  own  pnsangos.  It  Is  not.  the  water- in otive 
foTvo  tliat  tits  failed,  but  the  uairying  caparity  of  tho  pHni|ia. 

Now  iioto  the  analogy  in  tho  case  <if  th«  vollaic  cell.  We  have 
found  on  tins  wire  a  intTeroncu  of  |ii>i«ntinl  fri>iii  ]iutiit  to  |)oint. 
Trace  the  wire  back  and  n-e  tind  au  nppamtus  whose  nflice  it  is 
to  maintain  the  potential  difference.  Wluit  u  its  ootioii  1  By 
some  means,  which  we  do  net  nnderstaiid  jla  well  as  we  under* 
stand  the  aetion  of  s  water  piinip,  thtB  apitanitiisUkwelMtneity 
from  one  f>(  the  platea,  N,  in  tfio  liigind  and  ferew  iato  tha 
oilier,  P.  In  the  ii»cond  plate,  P,  the  cloctrici^  is  at  a  Idgher 
level,  aiKl  so  Hows  through  the  wire  to  the  [>Ut«  N  to  be  fotved 
back  to  P  through  the  li<(iiid.  Cut  the  wire  and  almost  at  »iico 
the  electricity  in  P  rmchas  tho  highest  prsasure,  level,  or 
I>ot«iitiAt,  that  the  cell  t»n  prodnee.  All  action  in  tlie  cell 
c«aao«,  an^l  the  diflereiice  of  potantaal  between  it  and  P  tiuw 
iiKNiauree  the  force  the  cell  okti  exert  to  move  elMtricity,  the 
Wci'<nnH44ti<i/<>i('r  of  tlie  cell.  The  elcctromotire  force  issonie- 
thiiig  that  dvpeti'U  U|X'U  the  inatoriale  of  which  the  cell  i*  made 
and  is  nlmdutaly  iiidoputideiit  of  its  si»e.  Tlio  auialleiit  cell,  one 
iiiihIv  of  a  copper  miisket  s^p  holding  a  drop  of  water,  and  a  bit 
of  xiiio  of  the  liicv  of  the  {loinl  of  a  pin,  as  1  have  often  sh<>wii 
experilneiitally,  hnn  the  satuo  dectniluolive  force  n»  a  evil  of  the 
aanie  luaLoriius  of  tliu  largvet  ai«; ;  just  as  tlie  wst«r-uiutiru 
force  of  n  small  puinp,  its  p>wor  tu   imiduoe  pressuro  niity  bo 

i'ust  M  great  aa  tliat  of  a  la.^^r  one.  Let  us  fvUuw  the  aaali<gy. 
connect  P  witli  N  by  a  siiudl  wtr*.  Thi*  ia  like  opeuijig  a 
niiiglv  ntojioovk  on  our  water  aerrWe.  "Rn  olucLric  loreT  in 
lowered,  but  the  ooll  bogiiis  t'>  work  and  maintw:w  the  putoutisl 
nt  very  noiu-  its  liigbost  VnIuo,  another  wire  allows  more  electri- 
city to  How,  still  luorv  1»wuiinj{  the  [jutvnti.-il,  and  it  ia  iiosBiblu 
to  otivn  ao  f roe  «  |">th  for  the  iHtasnge  of  the  current  tbnt  thu 
cell  can  no  loiiget  uuLtntain  n  cotLsiJo ruble  iieteutinl  diflersnov, 
and  thu  limit  of  the  vnpiKity  of  the  cell  Uj  auppty  otettricaty  is 
reach  ud. 

Nt4e  that  tlio  limit  here  is  nob  due  U<  sny  fulling  off  of  oleo- 
tnimotive  force,  but  to  Uie  fad  ibatiiuurly  the  whole  elevrtrotiiotiv-u 
force  is  iwi(uired  tueerryso  much  electnci^acroaa  the  Utjuid  fn)iu 
plato  1*1  pUle.  Ilore  exactly  is  the  ndvoiibsgo  of  a  liirgo  cell  over 
a  siiudl  uno — o  large  cull,  like  s  Ixf^v  pianip,  uui  initintttin  n  high 
pressure,  even  when  there  is  a  large  diuft  upon  it.  I  think  you 
will  now  nee  the  tlistiiictiun  between  tlie  teriuB  diffenMioo  uf 
potential  and  elect toiU'^tive  foccc,  I>iifuroi)ce  of  |jotentiaI  is 
imr.  electromotive  force.  But  the  gunctvl  term,  el octrum olive 
force,  indudea  all  causes  of  the  movement  of  eluutricily.  'I'hero 
luuy  be  H  diiw  of  electricity  without  u  dilleKencn  of  jiol^inliitl,  but 
them  can  never  be  a  llow  without  an  eleutnimotive  force. 

I  ifiuld  give  you  examules  of  n  great  vanety  of  ulectRHiiotive 
forcee,  Wt  one  inani  wilt  suffiieo. 

I  uiovo  tJiis  txkI  across  the  eardi'a  magnetic  ticld.  1  know 
that  an  oloctrouiotivc  foi-cu  ia  developed,  csusinj;  a  How  towunls 
the  end  at  my  left  hand.  Tliat  end,  Iain  sure,  iefor  the  moment 
»t  a  hi^'lier  iHdeiilial.  When  I  Mop,  llie  electricity  Hows  linek  and 
eiiualiace  the  |>ol<inlial.  Connect  the  two  ends  by  a  wire  lending 
tM>  a  sensitive  gal\-anom«ter,  and  the  flvw  of  current  is  demon- 


I 


Rtnteft.  Thin  uovennit  of  n  wire  Ncnm  tmy  niiigniitlc  floli) 
rli'ViiI'iiDt  n  lUiroFtllas  of  putCUtuO  butnriMMi  tliv  tui' uiuIh,  niul  if 
Che  vriTc  fnrai  ft  elosed  etrciiii,  a.  ciurroiic  will  Huv.  I  utiil  jviut 
now  thiit  we  could  hHve  il  H/ivv  witli'uil  tlitrvi-uuce  uf  i>ri|«nl.iiil. 
Hero  IB  a  caA«.  A  nuignet  thn>»t  eii't-on  iiit/i  tin*  cMitrn  uf  n 
wire  h(i»p  ppoJucosan  el^)o^n•lll■l^iv^^  f.irw,  wliioli  n(!U  ci|iij01y 
nil    TiitiDcl  t.li^i  honp,  AntiMng  a    Anw,  t>iit  without    iIiAoiwiuh'^  itf 

IK>t«nHnt.  Horn,  !■•••,  vii  mnv  fiiid  •»  «niil<i^  in  thc^  (l'<wr  i>( 
ir|iiiflB.  Su|>|i»iu  n  troiitfh  in  Uia  form  of  n  rin;;  U>  contjiin  lliii<l, 
iiiwl  let  uii  biiOltiM  rope  m  kid  in  it,  nnd  iii«ili>  t<>  m'>v*  nroun<i 
thetr-iugh.  (Illii8tr»l«d  on  bUck-hi.aTiI.)  The  Ii.|md  will  bo 
ilnwifl  ^Itiii)'  liy  the  rt>p«,  hut  thtu^  is  no  HitTuronoo  »[  pr«mnr« 
■  >r  level  anywhere.  * 

Pi'lloivinjf  •lilt  thin  nnnlngy  l^>  fluid  lutttioDH  in  v<i(V  uieful  in 
l<uulin^  Ut  clc»r  viuura  uf  very  lUAuy  otiivr  vltotritjn]  [tnoiiunitfim. 
for,  nlth'iiifch  nothing  i*  icnlly  ni'lmited,  nu  mifnuiilinr  ltd 
neuni*  tu  im  ini>ri*  iilnuKible  wliun  « i>  tm-il  in  it  »  ckiHi-  iiimli-j^y 
til  li  fitct  with  wlikti  Kv  linvt)  Wuii  Ion;;  f'tiiiittnr,  mid  idK'ut  wliivh 
we  luiTu  i|i>  >.]iit^tioii.  Tiilio  Ihc  c»»c  <>t  tlif  ii|MTrntii>ii  uf  plpctric 
mtiUTH.  VVb  know  thill  nil  eiuclric  iiii>t'>r  dcvvl"]**  in  <,>pp>nting 
V'loctromotivc  (<ircc,  intd  uvcry  i,^  I  vet  tic  inn  kni>w»  Ihnl  Ihin 
uppiining  electro  mot  ivo  f'^Tuo  w  the  occrvl  '>f  thu  upumlivn  i>f  lliv 
miiUir,  that  tiieoHimi'Cnl  UKWcr  cnnnvt  bu  <k*vvl<rpt?<l  without  it, 
bnl  I  iinil  that  fo»-  |n">|>k'  irAtept  th-wti  FHiiiilinr  with  ttw  tlii>'>ry 
nrw  trillinjt  lo  imiiove  tlmt  (J»i»  ciuntcr  v)octi-»invtivo  fi.rco 
is  of  ixuy  uau.  I  hstvv  known  <'f  oonie  ith'Iotti  liviiic  cnnstructcl 
with  the  nviiwud  "hjcct  <tf  rvdiicitiji  the  cunlCT  clitir'i-motiro 
ffjrco  n*  much  <»  jHuwihlc,  with  tbo  iflci  tlwt  il  n-aaa  hurtful 
rusitifauiL'c,  jiTvvontiiit:  the  niolur  fr<mi  tletuli'pinK  ■'•>  full  pmur. 
But  how  in  il  vritli  i%  duid  fl»wiiii{  tbroii^h  n  pi)w  f  In  onlur 
ti>  ni*ko  it  liu  wnrk  yto  muftt  iimialnict  i>  nuichinu  to  jirodiice  a 
cniintur  pi'CMuro.  A  WAter  niDtxr  Alwnys  cliccka  tliu  &'iw  tit 
wiiter. 

T«ko  the  rinipio  cimo  uf  »  n>l«r)-  inotiir.  <ki>Uuy  nmtrtr  im 
hlnckbdinil. )  l(Vt  it  run  i»t  full  itjntutl,  and  eup|K>ae  theru  in  nit 
frirtiim.  It  olli'.rs  im  nwinlniiM  t"  Ihi'  H<'w  of  tlio  wiilyr,  Thu 
wntcr  thiAv  wil.li  the  nariiK  vvlocJty  ns  tbtnigh  the  niolor  woru 
iiirt  llmru  i4Cid  U  dons  n<i  umTuI  wirk.  Begin  nnu-  U-  \<uui  iha 
miitiir,  ytiu  check  its  i<[H.-od  and  At  the  nnniu  time  chvck  the  Hod' 
(if  water.  A*  yoii  iiicnvuw  the  Imul  y"u  chwck  the  flnw  iiwirc  and 
more.  The  UnxK  exert^rl  iiiKin  lhn  imitifr  will  ho  j^mnteot  whuii 
it  is  hn-UKlit  til  rest,  xiid  t}n'.  Iliiw  in  the  pipe  et'tppod  ;  thnn  the 
w«t«r  wit]  exert  iM  ;i;rent«8t  pi-efltiiiTv,  hut  ninco  tiiu  niotiir  dnun 
nirt'  move,  it  can  do  no  work.  Betwcwn  theiw  twn  ix>ndili(inn  of 
no  [niwur  t<^i  do  work,  when  inovinii;  with  iho  fidl  vulooity  i>f  the 
water  hnt  without  fnrco.  and  wln-ii  i^n'eirinu  the  full  jin.iiniin;  "f 
the  wal«r  without  niitrini;.  there  must  be  a  cimdili'in  of 
mnximum  piwrr,  or  iiiidimuin  rate  iif  working,  iini!  a'u  I'an 
raadily  iidinit  tlmt  thia  ntLtira  when  the  Vnck  prosanre  of  the 
inolor  i»  llaU  the  irtilfi-m'n'iiui  j'lirrt.  At  thia  apccd  hrtif  the 
«»i/fr-npirii«f  /fnr><  is  effective  in  rmining  thu  riiotot  and  half 
^es  tu  wast«  in  the  velocily  with  whuli  the  wider  leiivi^  tho 
motor.  TliB  eftiviunoy  of  the  innliir  ih,  iherofora,  only  fifty  pur 
Mnt.  It  would  hH  far  better,  i(  ao  much  power  ia  needed,  to  iiae 
n  larger  nrnt'ir  and  run  it  A.t  alower  speed  niiil  at  Icaa  than  it« 
inaumuin  power,  and  let  less  <A  the  energy  of  the  water  to  go  to 
WMte. 

NfiAT,  note  the  anitlng/  Iwlwooii  thin  »im1  the  eloctric  nintur. 
When  th«i  olectrtu  m<iti>r  ik  nnniinu  it  develii]i«n  iTiunter electru- 
inotive  fupcii  wliioh  ctnTesiionda  to  this  hack  pni«ui-e  of  the  water 
Ibutor.  When  thin  counter  eletlnimotive  furoe  ei)uiils  half  tlie 
4lwtroinutivefor«e  of  tJiegenernlor,  theoleoliiuniotnr  ingivingits 
inaxitnuni  power;  hut  it  t"  iiaing  <inly  half  thooneiQ'of  the  wee- 
trie  ourrent.  the  olhiir  hnlf  goinu  Ut  wa«t<>  in  dov<>lopitiji  heal  in 
the eondnrtini;  wiri-a  Iitivlini^Co  Itie  motor,  nnd  iti  bhe  iiiotiir  iUwIf. 
.Inst  aa  with  lliu  vtatur  motor,  it  ia  hotter  to  um!  a  larger  mo 
electrie  ni'it4>r  and  let  it  run  at  snch  a  mte  that  it  will  devahip  n 
oniinttfi'  cleotri)in<rtive  fiinv  eipuil  to  more  ihnn  half  thu  eloclro- 
motive  force  nf  the  gunomtor,  and  while  di'Vt-lfipiiig  li?»ut  than  it« 
maxinmm  {xiwer  |iiTrfiirm  a  work  i-i|iial  Ui  n  Iiii-ger  [lert'iintnge  of 
the  eiierfpr  giTt*n  to  il.  tVv  dilTeroneu  hiilwi-cn  tho  water  motor, 
which  I  liiive  biken  for  an  exaniplo,  and  thu  flei'lHc  moU>r,  ia 
thia,  that  while  the  water  motor  oxort*  the  grenteat  luiok  pi'Msuro 
when  it  ia  aUipped.  the  idorjtrio  tmilor  oorta  tbo  (;rpivt««t  fimnt*r 
ffil'UvtroTuritive  for»>  whun  it  ia  riinninv  at  t\w  higlmal  xpisul. 
Otherwise,  thu  amilogy  between  the  workiivfi;  of  Uio  two  it  very 
dcAe,  and  thu  oQlcienoy  uf  eiUtei'  one  of  Iheiii  ia  exactly  the 
ratio  of  tha  bAck  pressure  which  it  exerts  tti  the]HMBible  pressure 
which  oan  bo  brxni^rht  to  Ixvir  iijidii  it. 

In  bringitig  thia  lectnro  U.%  a  cltaw  1  wiali  V\  acknowludj^o  my 
own  obligatinn  t<>  Mr.  Ivua,  vholuu  kindly  luined  and  r>[ieiiili'cl 
hie  lantern  for  proji-rtinfj  the  viown  on  the  Fii-reen  :  (-i  .J.  W. 
Quven  and  Co..  for  the  loan  of  neiirly  nil  the  ap)iamtua  \t4ed  .iiiii 
oxhit^tul  here  tfaia  evening,  and  Uy  Mr.  t'.  II.  KichnrUsoTi  and 
sir.  Metwu,  of  tlio  linn  of  Kiulinrtluon  niirl  !Vlet:(^':u',  who  hare 
given  tbmr  aervicoM  fi>r  thu  whole  day,  with  tlie  i'UHoiiruu<  nf 
their  w>rkaltop,  for  tlm  [)ro[>Amtin>i  .d  tbo  npp.\nittia  for  the 
oxporiiiianta.  Without  their  auiat^knce  the  preimration  of  Uie 
«xy«run«iitAl  iUuHtnvtions  would  have  l>een  iinpoesiblo. 

*  [Tltis  Ktati)in«ul,  m  well  u  tliac  wtiieh  It  la  InUiided  to  eluultlate, 
\x,  w"  lliiiilc,  o|"ou  to  "janitien,— En.  K.  E.] 


At  (I  tiKv-liiignf  aui<knta  cit  Jmiiiary  19,  f.  H.  W'ebl».  Ewj.,  pre- 
tiiliii;^  titi- it>|ioit  of  t1i«  cnniiiiittw  Mm  iua>l  and  a>li>p(«i>l,  Tbo  foJ- 
Iiiu'iii^  j^'iillciiieti  ii'fiv  f Iwint  In  forTii  a  rtnikula'  i-omiitlltw  \*it  1868  i 
-  MMEtK.  t:,  (;.  LnJiit>.  li-Si-.,  Clias.  I'rifjil.  J.  N.  <:oo|«f,  K.  W,  I'anI, 
K.  y''.  Tiild,  A.  (!.  Siimli-m,  niid  .Inlin  Kaufi',  jini,  thou.  »i*.).  Mr.  J. 
N.  CiHijH'i  ihi-ii  fnil  .1  jiliort  iinCc  ii|ioii  "  An  Rrror  ilitr  lo  Kcfrai.-tioa 
ill  Mirr«t  Calvmii'niirKTn."  A  dixcuwrion  follnwnl,  in  nhicb  Mown, 
t'^nl.  Sinitli,  and  Itiaib  ii-nk  lurt. 

At  a  tlnilriilii'  i»rKlii>)f  »nlW^nil  iiiit.,  Praf,  J.  A.  Flnming,  D.Se., 
Ill  th'a i-liair,  Xtr.  C  <1.  I.Ainb,  ILS;^.,  o|Mmoil  a  iliwnarinu  B}in(i  lh« 
I'Ktf'Nt.  |vi)iiim  iijion  Volimi'teiv  JI«  nrx.  I iiiutiisliain.  Smilli,  I'aiil, 
IIh^i.  Ilykes,  t'dutier,  aail  Ui.  KIfuuiij;  (liseuaawl  lji«  subjwt,  aiat  after 
Ml.  [.ninb's  it'iily  Uir  mtrliiigwastcriulurtt'd  )7llMiiklRi;I>r.  Klcminf; 
for  pK-»i(Uni;- 


COMPANIES'  MEETINGS. 


ANGLO-AMERICAM    TELEGRAPH    COMPAHY. 

Till' lirtlf-y-.rti-ly  ;j.'iK'i*l  iiifptiug  tif  iho  AnEl'j-Aiuri'itiiii  'I>:l'';;ia|4i 
CiKiiiMii}'  (LluiiIc<.I)  vm  hvid  (111   r'eliruaiy  3i>i,  at  Wii>-.:hiuit  i   1I>iiih\ 

Oil  Itoidd otiurt, 

'n><'  Rtgbt  Hen.  TUoAdBt  II«ii«k  pi\viid«l,  and  in  leonaj;  tlio 

ivliiiitiot'i  uf  tli<'  hf]K>i't  olwTvi'il  tliiit  itiiTH  I»>1  )K<en  a  lar^je  inereabv  in 
Ihtii  tiatlic,  M'liidi,  IrtVMuviir,  iind  iiol  yi-l  Imiiriic  leiiiniinative.  Tk« 
vvDikiiij;  (rv|Tii!ii-n  liait  la't-ii  vi^ry  iiiiK'h  the  laiiir  ai  liny  wi-ic  in  thu 
mriiviimiidiuK  [■uriinl  of  tin-  i>rrviim»  yrai ;  >iiil  in  llir  jcnrrat  rxi«T«!i™ 
tllciv  li»d  bttli  a  (.■iiliflidcrnblc  incri>w<i',  nning  Vt  tlic  rvfoir  of  tltr  18t4 
•Mbic  .111  I'li.-iit  ivliitli  LipiwikFiTil  lo  liim  Id  W  lo  iniinrlaiil  ui  aluoat  te 
niiirl:  an  cixvli  iti  lUt  iiiai'iiy  nf  ti'l-f(m|>h  HiaatruetiMi  and  rciiair*.  It 
mu  III  lie  luiiiK'  ill  tiiiii'l  lliat  Ui'- raliln  liiul  Iwvn  18 yMTS  ntiiW  watar. 
It  ]in>kiTut  a  di']>lli  iif  2.750  ful IntuiH,  notl  to  Iw  ropainat  it  liail  hail  to 
b>-  lihnl  from  ii  driitli  of  2.300  l*tli'iiii».  Tliat  work  had  |i«cli  lUioc  l>y 
lh<-iri,iW]t  Hhi|>  'th<.-  "Mttiin,"  aiitlgiualcii^ilit  wfBilao  ta(.'ji|iU)u  Trott 
aiiii  tlir  ollluui^  and  i-ii-ti  fi>r  xhi  aUUty,  cncixy.  and  i-hill  nliidi  had 
Ijti'ii  .limilny.^I  W  tlicm.  Thi-y  bail  bI""  IimI  t.«liAiifcf<'r  tin.  •Wire  owlt 
ol'  i)ir  cjililm  at  VAlontia  (mm  thtit  i>rigiiial  po.-iticn,  wlivro  iliay  w«» 
Riibj"i'l  to  »l<niMiiiii  fieiii  the  irtiiilliiit'tM  of  tlic-  ImUuni  en  nLich  tlwr 
wi>iT- liiitl.  loeiirithi'i  Hiiol.  wlme  Ihny  rmleil  iiiujv  aaaily,  and  witli 
\f»i  risk  oT  ijijiiiy.  Till- 1869  lalik  bail  liwii  aevunU  limni  under 
r-'jiair,  but  tjieii'  were  t.vlttiu ire  liii;^lii>ar  the  tulilir  wbicli  liwl  nrver 
[■wii  stirnnl  or  nistaijMd  any  injury,  Tlw  fsidtji  in  tli«  cable  Bicu- 
II1III1.-I  lia<l  tH;i>ii  ''irLVtiially  temavixi  1-y  L'^tptain  Tiott,  but  ho  le^ottnl 
lo  Mv  Dial  tiiiiv  that  t1i<^'  ealilc  liA.t  iipuu  |^vcn  out  in  a  ilc|itb  of 
1.500  fatlmiiri.  and  at  n  dvttaim-  nf  l.ODO  inil«  ■^aIl  uf  thn  |nuvloa» 
bii^ak.  Tlicir  contnt  in  Ihi-  law  min1a  in  I'arii  ttith  tin-  Kivticli  Cam- 
(Miiy  fill  Intriii):  thr  "(hkiI  "  hail  lirrti  an  fai  ai^tllol  i-ntircly  in  the 
CWipniiy's  favonr,  but  unti  tlieiL)>i>'al  gf  the  fn-uiJi  CvmiMiny  Itwl 
Iwrn  »u!<-i|,  tbcycwidd  Hot  coiwuttr  tli<ini>wlvw  out  efthr  •liHi«ulty. 
A  muttrr  of  tiiUf^lt  riioic  im|uutAiiiv  wa>.  IbiM-nntP't  wlii<rli  tlioCompanv 
ntid  till' awcuiatcil  rcnipDiiii'-i  ni-ii'  pnga^il  in  willi  tlm  CommoiXHl 
I  iili)Rl'iiini>any  nf  America.  If,  Iiew»vi>r.  thfrr  naaany  ninral  Mrpi- 
tiiild  in  iiiMtitmiiiiK;  a  ti^liliii^  larill,  tiny  »nv  not  tlir  oltcinlciv  loi 
the  raip  waa  2».  *  won!  prioi  to  tlit  werktnir  nf  the  CominiTrial  Com- 
pany, wl)<>  ri^ilucoil  th«  cliarxu  to  la.  8d.,  tliry  (Iicnuitlfui  liMUg,  ol 
couibR,  tli--ii  ul>li;{nl  t->  a<b>]>t  llmt  InriK.  TIikI  waa  the  ntate  of 
inaTtoi-c  18  iiiniithH  aga,  whpii  th«  Itosnl,  aftor  a  ramhil  coiMtdenttM 
nf  llid  riuH.  cjiuie  to  uie  conrluntoii  iliat  the  only  iMlky  tlinr  eould 
lulepl  wiL«  tu  te<liice  tlii?  Inriir.  nut  loi  ili<-  piiquMe  01  Il(;bting.  Ml  for 
the  |>ni|ni«L-eI  BliiiiiiUtiticlrallii^  with  the  ubjoci  of  cainiiif;  a  huge 
ii-VL'uuc  Xma  a  low  Urill.  Tlial  nlifwl  waa  fully  aUttMlby  liiiu  at  iba 
tiiiir,  mill  it  wiLi  •cyi;|.t(-d  liy  the  •it^sti.  liody  of  tliP  ebaivliokUn  m  a 
wltiQiiiidpiri(><>r  jiolity  to  ailopr.  He  wan  .>lill  ul'tliat  oiiuuoli.  IL«  at 
the  lanii!  timr  ctrvlliUy  pianli^l  liiiTuwlf  ncamxt  namiu  6il.  or  any 
■um  aa  tki'  ultimate  jmiiilat  whv-\\  IIib  taritrnhnidil  be  fiiml.  Aa  ba 
hufl  priMlletnl.  Ilip  ;i<i[i|>iinii  <if  ■iifli  a  pollpy  bad  iiiailea  cmiddutiUii 
(lemaii:il  nil  llii^jr  jnlicitrt  anil  fnrlimi-anrr,  and  hr  wih  um  that  HO 
uiit  n':^'tlrtl  tlir  f4Kt  nifin*  thnn  Ida  collrafpim  and  hinuvlf.  Their 
tiallic  wiiH  iinw-  162  |>cr  cent.  laiviT  than  it  »<■»  before  lh>;  6<l,  rale  w«s 
■(l<<|>tisl,  kilt.  nnfnrtin>at«ly,  that  waa  nnt  moiu^h  to  giv»  thrin  * 
n-iu  III!  era  live  rvvoimti.  ('of  tliR  tint  ytar  of  Ihc  £l.  niU  Ihu  inrraaM 
ill  thrir  Lradir:  u  u  Vi-ry  ^Crnil,  liiit  laat  ywar  Ilia  iai-n-axit  irui  unly  18 
[wrcrnt  .AUhoiiKb  that  uiiglit  in  tiiiii- Rrow  to  a  very  miieli  la/gff 
vati-nt.  111-  VAi'  ufraiil  Ihnl  tbf  trial  of  Ibi.-ir  |iaiiiint»  nicsiiwbUa  wnolil 
bu  Botirvnt  that  it  would  ii'AM'h  wliul  waa  oallvd  the  atnining  {aiiiiU 
Mi:  tb'iuulit  liny  liul  triml  Uiv  6>l.  mt«  to  tU  fall  oxtnit,  ami  h« 
iltil  nil  think  them  wna  that  'lotiioiit  i>f  incrtaso  in  the  traStc  wlili^ 
|n-eiiiiKi»i|  (ij  n-iiilcr  it  n>Diimorative  to  th<.*  sharf-linlderii.  The  <|nMt1aa 
iia*.  wliat  "crf  Ibpy  to  do  I  Tliey  bail  had  nieeliiii^  iiilh  rvjin.-Heuta- 
livm  of  the  t'ominrii-ial  Ceiiiiunr.  tuit  tbiy  Iturii-il  tu  uutliiiiA.  it 
iKiiiK  iiupowible  for  tbum  m  Kii>«i!nlie  to  the  tleiutunlnuf  tle»tcnm|«aT. 
At  iW  uiuL-lLiig  I'Lvriitly  of  till'  tJirvct  United  Htatcs  Cuintiatiy,  nr 
.I'llia  Pi-iuli  r  Ilii-cwoMta  hint  th«t  tbvrc  ousht  lo  tw  aiiolltri  (i>n 
fiLiem.t'.  Hi'  (tilt  s]ie»k«l)  eouriawl  that  bU  cx]ierlwi«  attitt  \^jX 
ilid  nut  tiiiiiU't  liim  rciy  um;iutui)  oa  In  Ibu  ruult  whieh  siuOi  a  cob- 
ft'iEucv  iiiiglit  liriiijt  lurth  ;  but  if  Sir  .Ji>liii  reniLiT  caald  indiUM  tba 
oilwri«iiilLi  m!ii.  n.ir  ititiri'JlpiI  logo  into*  ooaliiinittoii  tlivy  ttieni- 
mIvc-  w.juM  11(11.  luil'l  lF.uk, 

T!i<^  HarquU  «t  Two«d4t»l«  KCOlidol  the  raaolution. 

Ur.  ThoBiAa  Smltb  (of  York)  >ii[>]>«r["4  thn  lualkin,  obaorviajf  tliat 
liL'  iv^imlL'U  till'  rijieituBuuKloraUily  >uiii>ifactofyana.  He  eoiisula««J 
tlint  tli«  All.  ntr  \iat\  now  bail  a  iaXt  thai,  and  if  tho  (hanhoMtn  wen 
Hitiariul  with  till'  iircf^tit  liiriilvod  tliatrata  intght  bi.'  mutlluwd.     II», 


I 


kovBnti.  Mt^gMtBil  UuU  il  ihotiM  be  mlucnl  to  3d.  ("No.  no"). 
boUtving  llMt  that  nmuM  trrtninalo  ihe  war,  wliirli,  in  lii.iiii'iitioii. 
bail  OUK  HTi«cit  ala  (mini  nln-n  'lUv  oAc  muiit  uxve  way.  Tin-  inarki-t 
t»|ii».  of  ihf  iiiiR(t>nuntA  rviimiig  their  rcuvwal  (lui-l  iiiw  oiiIt  £6,000 
*hnt\  oi  £1,000,000,  an-l  ihrii  )iii.iiH-ial  luuiittoii  vfa»  ttivrrfor*  »   \c*y 

Mr.  Ohastar  rrsioltM  to  lirttr  ituoh  a  pro|NHal  *a  a  nxluctinn  nf  tlir 
larUrtoH.  ■  won!  Id  «cltut;  a*  lti«y  ■wriv  inw  •loinj;  tluy  ■uttp 
MMfily  WTTiiic  o>il  ilir  iHilii-T  wliii^i  Ih)jy  liuil  iiitr^«ii'<1  (iir  tlio  lost  1& 

Tcait.  '\"iit  \'\\ii\  a(  rniatiiti);  'jllI  uli[i(Miitiuli  liiul,  IxmiviT,  lirvilglil 
1  'i.tn'tiqliUiT*,  nit'l  liixl    lir  maililaiur-l,  •iii>|>ly  lev]    to 

'  i  i-'M.      It  w*.  liiiiN>i«ibli'  tVir  lji»ni  to  nucocwif  Ju  lln?iT 

clkiui  (o  liav£  till,  irliote  iil  the  «sh[r  tlal^<■  lu^ro^H  tho  Atlatiti-v.  He 
WUe«»l  tliat  II  tlii^  iMv  «••[<!  raiu>it  lu  9il.  a  w»i>l  U  HiiiiM  luy  tli« 
Ooaiuj  anil  meet  Um:  wanta.  the  Ktnnin)*  wanta,  of  tlif  ruitiiiiuicial 

lb.  WMd  aUKRiwtiil  lluU.  &).  a  wonl  inijclil  Ih'  (tlinrf(Kil  for  ex)ii-t»i 

P.  J«ka  H«Wt«tl  ui'l  tl  (•■crnnl  to  hha  that  in  thn  wt  llxnv  IiikI 
I  twtliiiig  but  a  "»iiurin(;"  nrOm  Qjijir.iiriibt  ortlii^riitnjMnv,  nml 
that  aa  mun  a<  n  oami)ratiiiH<  i>w<  mailn  aimtlii-r  (yiin|>'>tii>K  calik  «m 
laiil.  T1>ry  uiiiit  mImii  a  iD'licy  ordoviinKlit  ti^liliiig  ihIm.  mil  aim 
at  UifiBj;  ii['  mw  caMcaatlmllMn  llii'ii  lvai  |>t'ii.'i.\ 

Kr.  JaaJJaf  cviajiUiawi  of  t)i«  niaiugnuuut,   &uil   wtil  tliat  tlio 

■.I-.'  tnoj-fixlMiia  r«litrii  iiti  thtttr  i-ni^tkl  n(  £1.  6a.   3"l.    |*r  w-Bt   iwT 
lla  traagUrl  to  kcar  wliatliail  Iimii  blIiI  Id  n^nl  to  aiiatLcr 

'Iinueit  till'  mmtiliK.  tllr  Gtaftlmuui,  in 

-lull,  slalol  lliul  l-J  llir  ilnri.iioiiiil  tlliiir 

.  I.  my.    llii'  '-'.iiii|«iij   lull  l>cvii  iiu-Aii|c>l  a 

•JU,  ■ii'l  2.0001.  H-Uj  I.T   ev.ry.Uy  timt  tbr 

1  lo  llinr  Iisnllilioii    tn   aliaililoil   the  "  |<(Hil," 

■■    rti'ki'i.  Ik  lid.l  alnwly  Miil,   IliaC  itapMioti  biul   K-on   ai>iira]eil 

I      Tti"  Inw  iRiiutl  i)i>l  nI)du'  tlii-Tii  Ui  chni'itn  a  rain  rnr  i-xiim* 

'IS      H»  cniiM    unili'fntaO'l    Mr.   .Iwik.inii'ii  irii|ali<'ii[.'r    ikl  llir 

•Im'li  bail  trvii  ohtaincl,  hiit  not  nilli  tlir  uiAiia^iuriil   of   llti: 

L.-  ,,|..i.v        r'l,..    .i..^,.,™  I,,,]    lioiii:    tliT    t'.i't    llicy  ^i-iiM,    lialiiinu 

rl  iiut  )>■  i-liitlignd.      Mr.  Iliiiii|-liii-yi    Iit(il  xiiiT 
i>  I'll  jwiil   tor  mit  (>r  ivriinui'   iticy  rniilit  hnvT' 

<IkU!<  i:>I.      riuil  wiu  HI),   liDt  Ihnit   Tlin  rviU'wal  lini<l  liail 

Wi  "  I  .  tiM  Tiiy  |'ui]wiM>fi>T  vxliiirli  illia>l  |im>ii  itM'il  li'iiinR 

tltlinJI  jviAi.  iti  ivDinl  lu  Mf.  .'^cli'v'i  ■•'iimrVs.  tlii'  i"isl  i>t  tin.- 
'«h«wnpaln  ■••  ilin  186S  i-uMr  WI  1"'-'u  'i>ji-ili  £200,000,  w)iii:li  niw 

t  Im<|  aiy  itbott  uf  lh<;  runt  Ltf  '  iri'V  <.-a)<li>.  If  I'H  ik>  iilJun  M-aMTU', 
^ibiNlglltit  tru«U<ll»  <r«rtl>  ttirir  H'hilr  lo  n.'i-nir  tK^m).|.'    nn-l   kn\> 

llwmfu»  t»al  of  bow  Inn/;  a  oaMi'  nitiiM   iviiiAiii  i?tfwliv<*  m  tlii: 
Aoubc    That  «-*a  tlir  uM-^t  mbtv   wmlLtiiy   hi  lli«   Attaain.     Tliu 
UtK  nlJis  wtrf  lit  muoli  twllot  L-uiutriii:[t(iti. 
ThtftMrt  «^  aidptilnl,  aiul  llw  nttin'ti):  dii-n-tfin  aixl  amliturt  ntro 

Oti^  motinn  vl  Mr.  Jaakaon,   Mnni'Icil  1'y  Hr.  Bt— fcdwlo.  a 

mhlmi  nx  anMYshU  |ja««Ht  «aiiwyiiig  tha  Ikaiilw  of  tlir  >iiin:iiTi^ 
tarijdii,  TrotI  lail  tlie  albeeniaiiil  »rv*idlhvitrBniiihiit  "llmin"  tnr 
■i^ramry  auil  aliilitt  iU*i4ayMl  tiy  tltnm  in  conntctuiti  with  tli)<  ivtatr 
J  lb.  life, -.Mr,  ' 


CUBA  SUBMARINE  TELEGRAPH  COMPANY. 

Th ifdiMry  itiTDcral  lUMliii)*  of  thi>L>itnStitiLiL>riua'rrl>'|ira[iti  l.'aiu. 
IMTlUnilciDiva*  lirljwu  W"nlii««Iay  at  Clicilliivji.  OM  Itmail-ntn-rl. 

"*  iTfTTllM  dsM«aelW,  nli'i  )>l%iiil»l,  atntnl  tlioL  tlic  liUmliCTof 
Boacci  tiavKmittpil  lin-J  >uvfnu«l  in   thv   jHut    haUyiNir,    luiO,  com. 

Cmlh  tha  aaaie  |Mno>l  of  ISSb,  they  hwl  i-flc.fivo.1  £L,£28  m->vu. 
tncfUH  had  Ikmi  luurli  abiMIt  tli«  mine,  but  the  ra|Mirs  litul 
l^£SjOmaiT.  'Ilicry  unr  malil**!  Id  niaka  tlir  hnlf.yiiai'ly  itay- 
lanil  Im  tJir  ntlilc  nliii  h  llwy  roiilniirtiil  for  mtJin  yrniit  tgo.  Tlial 
f  Ulitwl  tn  £1,873,  aii<l  lliry  liait  iii  banil  Mglliriunt  10  |iay  th«  \>tv- 
^MM*  iliTitUiiil  at  IImj  Mlc  ff  10  jxT  ctnt.  lliry  also  |«wi>o»ctI  a 
•Mttkil  tm  UiF  of>(iik*i-y  iiliar^*  at  Ihe  mti;  uf  8  |.-^t  L-vnl.  H«  «vn- 
'Itijtd  liy  tnatiitg  tW  «li>|>ti<iii  nf  tbn  )v|iort. 
Kr.  uamadar  V.  I«w  Km»v)i<il  tli«  iiioijnn. 

Inaiwwnttoiinnitiniw.thcOIwlTiBaaKtatKiIrliat  t)iPi?iHt  nf  Ihp  calilc 
vUeb  tbajwerr  f«ying  for  rrrir  hair.r<«r  wwi  £48.000.  nf  ninth  tliry 
b«l  fabl  •^ff  £38,000.  Wtirn  ihr  linlAiii'«  hm  (laiil  the  ealili'  wuuM 
liabiaiiS  I"  ll>i-0>iii]wiy.  Hr  tli'iniflit  that  tliv  vihv  in  which  Ihvy  hii'l 
■(m^^l  (..  fMV  in'  il  wi»i.  l.-ltrr  »1.»ii  if  liny  li».nn)uj{fat  it  uiilriKlit. 
ll«OMi'  :  I  in  mini  in  thi'Ci'UijuLiiy'niiameuioti 

^OHr  II  r«|>iii'.    L'li  U>  [lie  jiivu-iil  tidiu, 

bowvai.  li  i>'V>  >-'-,>^i^ '■L  <,'.ii.ii>ly  ra  Dii*  Miv<i!i.   Hiu>|vr.     On 

itami^f  li»y  rocrirnl  a  klei^aui  riuiii   Mr.    luitli  itJitiiiK  tliat   [1v 
caU«  mhI  not  tyoVai.     Mi.   Ki-itli,  li'iitawi,  liatt  funml  hdi  nhiTi'  |.)u^ 

liHlll  "aa,  aliil  lir  l<-liri't|  it»  rtjuiif  moulJ  li"t  In;  iiry  «X]vllMVD.  If 
tliay  W-rt*-  Ic  jaj  ('■'  tho  ealJ«  at  miw,  the  M-rniily  tht^y  oow  liwl, 
fBtlMamtoI  tU  Imakili;;,  vm!.!  tii«i|>]H>ar.  Thv  «Mlin(y  iii  liaiul 
*■•  £6,000.  U«IhMI}-ht  i<  Itrllertui'unliiiiiL'thui'iiHtiuftiuTiiiigi'nirnl. 
Tlw  taocini  waa  Blujiteil,  ami  tlio  itiriiliMuIa  were  afrnmnia 
■ffwrai. 


PROVISIONAL  PATENTS.  188«. 

Jjxr.^BV  27. 

tSU.  Aa  lBvr0T«4  p^rttAla  cl««irta  lAsap.  llitiv  I.nca^  Tom 
Bowling  Laiuji  WmIu.  I,iltl':  Kiii;;->-lii>'l.  uiiil  hnKi«t  liilwiLnl 
Vaaglitoa.  94,  Trinily-roaH,  |{ii\'ltlt<U[.  lu.tli  in  Bimiingbain. 

IS60,  Aa  mprvnd  waMr  wBcal  tor  drlvliic  aU«tn>o  senarstAr^ 
am*  Ua  «onbdaMl0ii  wltb.  at  appU«ntl«B  t«  anch  f  mw> 
r»Mr«.     Mnriu  [mmiccli,  &2,  rhaiio'iy-Unti,  Ltii<l>'>n, 


ias4. 

L3M. 
13B3. 

U86. 

1401. 
1406. 

1461. 


1*70. 

Ifi06. 

152S, 

1536. 
16S7. 


munnoTMBcnia  in  (tonmnc  metaUle  eoanocaaita  vitb  !»• 
CTinlnwinni  lAmpa  and  tioldora  tbcrofvr.  Ii'lin  Siiiik  aivl 
Chailis  (iaDr.tit^^-i,  rfuiilimim  rlui.ii";i;-.  liiu'llui'l,  V-jrk.-liin;. 

JjL:«i?ARt  30. 
ElBotTle    HgiiHim    ftir    rftHiray   and   otber    e&rrtM«ft. 

l''in1rTi>-k  JnliliMin  Mmtlll,   I0I-2,   Wi  ml  Mr'<-t,  GhmjBil!-'. 

EtaMrto  appnratiu  (or  uaa  eltti«r  aa  aa  olaetra-mour  ar 

aa  aa  dectrle  carront  niet«r.      l'*nm-i>i-i  Iburl  ami  Kiiiilc 

[Vrjilrl.  6)1,   I'li'i  I- ,rri  I  I     Ij-.ti-liiii,   K  r. 

ImpTOTcmcnta  In  toliiKTiipli  iDaiilsiora  aBd  appllitneea  tar 
atiaponiUns  tnroaon  mrlat  tclosmpba.  ii«:irp:  Fi-'uln.  100, 
'riic  Ryr,  r«kluHn,  Snrrcy. 

.l.lTflAllT  21. 

An  tnprovcd  pftckel-gompnaata.    AlWrt  Llojil.  SSS,  I«ly* 

[ii"il-ii.,i(l,  ."i[in.i kliii.uiL;.  Hiiiiiiiiyliaiti. 

Iinpr«vcinoatB  t«  and  la  »(uui««tlaB  with  olootrlc  ttaM 

alffBala  or  alamma.  M.ii'j  Tiiiti'ii  miJ  .Sahiih-I  'I'tirtuii,  l>iii|l>,^- 

riiail,  'fiinnii. 

Dapv«T«nenta  In  applying  notala  to  matala  by  elaatrlo 

avtloti  or  elcctrt«  Umlatt.  appUoabto  mor«  oape<dally  to 

oMotnlBS  n  rongti  tuutl  sitTtaoc  or  a  atirfiu»)  of  a  cbara^ 

tor  otTicr  ttiAH  tbnt  of  Uio  motal  to  wblob  Ibo  lald  auitaoa 

la  nppliod,  liut  appllcablo,  la  «Uicr  caaca  whoro   mataU 

oan   yn  i«Iu«il   t»   nvlala  by  «]«otiio  ncllon  or  elaotrlo 

fuatoa.     K^J"'i-(  Kiik  UnvK, -17,  l.i.anm'.  Inu-li-M-,  I»d<Imi. 

iBiproremoata  la  apparatiu  tor  ladloatlas  and  reslatar- 
loK  i>--iym«Bta.  Mpvctally  appUaaMa  tar  ladleatlnc  aad 
rdtlBt«ria(  pajnacat* «»rlb«  iiaa  Of  talapbaaaa,  .\lruin-l<T 
Uaotitcgor,  47,  LiJK«ln'i  [uu-tolJa,  Lonil«i. 

Kt;iilirAl:V  1. 

InprvvunoDta  in  tlw  ooaatrocttoa  ol  olovtrlo  braabaa  lar 

ourallvB   parpoaoa.     Miiy  M.'Miilliii.  H,  <,h:iililv-i-.iiiil.  A'.C, 

Improreancnta  rolatlait  to  tba  dtaUibntloa  «I  ttlactrlcMT. 
LutiU  E'liui'U'l  Iivli^tiiw,  4^,  Kontli.iiiij'toii-buililiii)^  Loi»lou. 

Kkiuil'auy  Z. 

Macnotia  asd  olootrtc  C«)«pb«uo  and  bologrnpb  for  trana- 
mlitlBK  and  rocolvlns  mualoal  rlbrAttona  or  algnala  by 
moaaa  of  oleotnelty.    iitnnn  llaliyv,   16,   Cruat  I'aik-itrwt, 

li-itli-y.  \..i(l..iliii-. 

Improraawala  la  daplox  talagrapby.    Flank   Jaoal<,   29^ 

fv.>iilhaiii]>C>Jii-t'tiiMiiij{ii,  Cliamt-ry-laiM,  Lundoii,  W.C. 


( 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

Marcb  10.  1B87. 

36S6.  tn]prOT«ni«nia  la  altamattas  ourrant  tranafarmara  or 
IndudllOB  oalla.  HuLi-rt  Dii.'k  nu'l  Kiuikiii  Kiiiiifty,  %, 
ItTicluiian-slnxil,  (^lai^w. 

Ma«cb  17.  1887. 

407&  Improvoroaata  tn  eaatMnad  aaftaoa  aad  dyaamMi.  Mut 
tlin«-  HMvry  rltiiiPJi.'  Kuill  .^jnkiy  mi'l  I'l-lM'  WilliJiii  WiUauK. 
21,  Si»ith3iii)iton-l>nililiiij{«,  Liiiiilun,  Vi'.V. 

MAKiH  30.  1887. 

4781.  Improve inoaU  la  alootric  battorloa.  Tbi'  £li'CtiicuI  I'owi-r 
.'il'-mv"  O-iiii-iiy  iLiiiiiU'ilJ  nml  H>rlwil  Wijlirtln  Hutlrr,  47, 
I.in/^ii'a  Inn-fifiliU,  Ijawimi,  W.C. 

.»lii!  n  31,  1887. 

4€09.  Improvcaaanta  la  Inaalallnc  olaetrloal  oonduebora.  Kiigr- 
nio  Toi  twa,  ^  oihI  66,  ChauwrylaiM,  Loii<lo». 

tiK'tuni'i:  28, 1867. 

17,837.  latprovad   mvana  of  gaa«ratlB<  alaetneltjr  from  ti«at. 

I'liiliji  Mi<I<11fU>ii  Jiinlici',  bS  iiekI  M>.  '.'liuiiLTiy-lnti'.  UiiliUii.'aL't. 
(fiJvanl  ().  Acliwun,  liliilLil  BuIlf.) 

l>Krr.)ii>r;ii  39,  1867. 

I7,88P'.   tmpr«Tainanta  In    and    rolatlng    la    alaotro-BtaEBOtlo 

marine    goremora.    i.riii'j-r    .IIcmulIi-i    .Smith,   Kiny''    \nv- 
cfaainbnv,  20.  Hij{1i  Hnltiurii,  Uitiilun,  W.(^ 

Tty.r.Hnw.  3!,  IS87, 

17,96&.  ImproTod  macblnaa  (or  claaalng  window*,  mlrrora.  and 
alnnllar  artloUa  by  oltlMr  DiacluuileaJ  or  olaotrtoal  power. 
Fnuivix  Kniiiiaml.  126,  .S.tiniroi\l  ii>vl.  lUii  li-;).  DiiMiit. 


.SPKCinCATIONS  PUBLISHED. 
1887. 
1654,  Cloalnc  aeeondary  battery  oolta     W,  Kui^ilaiiil.    ftl. 
2851.  AatomaUo  nritch  lor  electrical  elrcalta.    T.  IVkw.     bd. 
3197.  BwonilfiTj  battcrlca.     ^ir  U.  I-.  S&lo:ii(j(i9  ind  othcn.    6>|. 
4478.  llMpperttng  ceUgrApb,  Ac  wire*.    C.  M.iyuanl.     8>l. 
11.448.  Soooodary  baitariM.    .1.  6.  SuUoii.    8J. 
16.123.  MecbaaUal  twlapbata.    ^^'.    11.  Munax  <Sun(l4i'lanil  uul 

MiJiijii..     &!. 
16.668.  Centbtned    aeooadBry  battery  and   BUnar^  laoip.     il. 

Itiil'V  oiiil  .1.  Willi*!,     61. 
16,728.  Ineandaaoeat  eleetrto  lampa,    A.  BirfnU.    %&. 
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Gt.  Kuthcrn  0%  Del).,  '»t. 
Iii-li.  RiiSlwr,  »i.  !'.  *  Tel. 

Itul"  Kiir*j>i'Mi  

Luiiiloii  )'luiiii4i.Bnuilian.,. 

Nkttiii  \V»Uni   ..., 

Oiii-nlal  THcitliono  

Rctiln'a „, 

Swui  Uiiitod... „ 

Snbnuuina 

SnhniArini-  CsMp  Trust 
Tolrf^ii[>h  Couatiuction 

~6X.  I«M     

Uiiiicii 'i>ic]iho]i« 

Vmt  Africnii 

—  5%  Del* 

U'eat  CoMt  of  AnerlcA 

—  8%  [)•»«.    

WeBtern  aiid  llmUiui 
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—  4%  A  

—  9%  H  
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COMPANIES'   TRAFFIC   RECEIPTS. 


Tituae. 

Kndliig. 

Anoiinl. 

Inc.  or  Dec. 

-t        US 
+  4.880 

Kins. 

Ending 

jUdOun.t. 

Inc.  or  Dm. 

NoiM 

T.  Ua.  2Q     ... 
H.ofDw.       ,. 
M.  of  J«ii. 

Hou* 

H«rUK.    ... 

Pnblialud. 
£8,902 

3,aoo 

I.MS 

[■llblishMl. 

fi7,703 

U.  of  D«c.      .. 
M.afDm.     ... 

M.  of  Jan.      ... 
W.  Jwi.  SO     , 
F.  Jim.  16 

£38,908 
21,800 

Published. 
4.800 
I.7i2 
2,«» 

-£1,«S1 

Cubs  Sabiaantif)  

Wew!  C'«>it  of  America   . 
Wcnlcni  4Im1  Bl«i:iluii     .       .. 
Wiai  luiii*  uid  I'auftUia     

-  «7 

Al>br«miiuiis :  ^V.,  week  ; 

F.,  rurtn{)[lit  1  M  ,  iimntb. 

CITY  NOTES. 


West  C««rt  off  AnMrUw  C«Hip*n]r.— 'llio  li-itHc  rrceipta  of  t)iv 
\V«l  C"**!  <if  .\iiivii<-a  Ti^lrgim-li  IJoiii|Hiiiy  lor  JoiiiiBiy  Wern  £4,800. 

BrmaUliut  SnbnwrlBa  Canip*ii]r. — T)ii-  ti-alHr  lu-r-iiitA  <>!'  tln^ 
Braxilioii  .Siiliiii*'iiii'.  '^^■ll'^^•l1^l  <>iiiii'«iiv  t<n  the  jiut  week  aiimnnUil 
t..  JC5,112. 

Dlrttct  SpAftlab  Coinpiuijr.~Tli(!  tmlllc  n'«'H|its  of  tlio  Diivct 
HjMiiitli  L'oiiij'itoy  loT  .PAiiiJiary  were  £1,943,  npiiiiift  0,904  I'or  lliv 
i:ortv*]H>ii'Eiii((  [ffkril  of  Wt  ypar. 

Orekt  H«rUk«ni  Compsay.—TW  ImlHi-  ruceii'U  of  llii;  liivut 
N'.^iliiciii  Tvli'K'tti-l'  l.'omjMiiij  for  JmiiArj'  \iwr«  £21,^00,  saninKt 
£30.400  nixl  £ld,esO  for  the  eanva|>oliililif;  monllia  <ir  1687  Mid  18S& 

VTemUm  And  BraaUUui  CoBipMij.— Thi-  trafllu  n^vijiU  of  Die 
M'fi.lii  11  iiiiil  Hibiziliuti  T('lo>-i*ii]ili  CoTiijuiiiy  for  the  uriwfc  (■mliii^ 
J«riinii7  27,  nfU'i-ilcliiatiiiu  tin.' '  'ttlili  "  of  tlic  j^iaia  n'eui[jU  [Myalik  lo 
the  Ltiiiilnii  Pintiiio  llrunlinn  (.'i>iii|iiiiiy.  wi'il-  £1.764. 

Th«  Elvctrlcal  Automatic  Delivery  Box  Compmnj, — Tlit>  emu- 

Miiy  i*  loi'ii«''t  wi<h  '^  I'ljiiUI  »r  £bO,000  t"  .Kijtiii-i-  tli«  {uittiit  nii<l 
<>xdiu<iv>.-  rijflitt  f'lr  tiK'  l'nit>i><  Kingilnni  of  Civ.it  ItriUiii  titi-l  lit^luinl 
of  tlie  Kltcliifil  AuKiiiiuiio  titlirL-ry  l(-x.  and  iLc  laleiii  ngliU  fur 
Imiia,  New  Zt!4UtiiI.  Victoria,   ami  Cai^  vf  tiuoJ   na[K.  itivviiteii  tiy 

iiiActiiiii:  lo  iIi'Ii^'iT  (uui  urliulra  wtll  hj  iilmut  otie-Ualf  tliu  eqal  of 
lUitltiiiBi  ii»*- timJ.  'flit  {Kwiliililv  vf  Ibo  eloolri'-al  auUinutie  Ikix 
buinx  worked  by  faUo  coin,  wir«,  aiiU  aliot  ia  InttnltaaitiM].  •mhtttM  It 
U  vmI  luiuwii,  ui  Die  otlior  macLiuM  now  befora  Ilw  miufe,  framU 
occur  daily.  It  ia  staled  lliai  laijtu  onlen  1mv«  already  Mm  loooiwd 
to  uianuliKture  haxto  furtliiCuuiimitt.  Tlic])uic:liaM  iirlccu£30,000, 
ml'  which  lie  tvuiluf  ukc*  £20.000  iu  fidly  (lajd  »haK«. 


SttbouMia*  T«l«Kr*p)i  Compiaay.     Th'.'  rrjMit  of  the  dirtutoni  ei 

the  Suhniarinc  'tV I ■'/((!) ill  ■  oiiiiuviiy  Fnr  thr  lix  tiioiiChB  ctiiliiig  DcCTtn- 
luM  31,  18B7,  iho»-ri  a  n<?t  k.'hiiII  u'lik'^h  cii.TliIm  (lie  diirvton  lo  add  tlia 
iiNtinl  ]ir»]<i)rli»ii  of  tht-  rvcviiittt  Iu  lh«  resBire  fuiiil.  to  ccoomtneiid  a 
dividrnil  nt  ihc  i^te  nf  16^  |Hrr  ixnl.  |icr  amiuiu,  aiid  lo  txrrf  am  « 
InlitiifD  nf  £<ifi6  Id  till'  Ill-It  liLxoiiiit.  T1i«  aaaio  diriilond  waa  |iaU  in 
the  corit"|«iidiii(;  ifiio-l  (if  1886.  Thi'  iiiiiiih<:ir  f.f  ui(wwj(««  tniu* 
>iiitti-d  ill  ilivsis  iti«iith«*ru  ],&9&.8C>0.  ni^inni  1.601,380  in  1886 -, 
but  tlin  length  of  tliK  iiKiMEta  ■vii»  Mils' 1105  wonU  *^iii«t  U'll 
worilH.  Thf  lloftTil  liiu  l'iii(t  liM'ii  omK-aeijiinug  lo  otiUin  a  lenewal  d( 
tli^  FieiicU  ociun'KKioii.  aiiil  on  tliruf  uodLHiaii?!  wiiliiii  Uw  laat  twu 
yenrit  thry  bftvo  1iti|  Mnuijc  x>'<'iiii<I.i  for  belipiLuK  tliat  lliute  HEorta 
ttoiild  In:  t-mwiicil  njtli  inicccm.  UiifotiiiOdlcly,  tile  li^uKlisb  (iarvTii- 
maul  liavi-  elian^ivl  tliHi  (Kilicy,  «iiil  ]in>i-(>n'  tn  lak<-  into  thrir  own 
hHiiilH,  ;it  ih>- •->)iiintt<iii  nf  thi' C»ni)iiiiiy'i  l^'rciicli  atul  JtelgiAn  oon- 
ite^fiioiifi  ill  .litiiiiney,  1889,  tliR  workiiii;  "f  ttil^gmtihic  eoDUDunlcatiMi 
u'ith  HoIUikI.  lie  1-11  iikTiy.  Brigiiiin,  aiiil  Frauev.  Thi*  diatigo  of  jnliny 
uaH  (.'umiiiuul(«ted  Cu  the  Uoant  in  ■  lettiT  tuMuiun.l  tu  tbe  cliaiiiiiati 
of  tliu  Cuiii)«iiy  hy  the  Chaiiri-lVii  o1  tlir  K.<it1ici|iier  iviTly  iu 
HovuitiWr,  and  the  airuiKeiuenU  HUmt  !■>  )w  cdikIuiUI  iu  Parb 
vvtr  llnm  friutralvil.  T)i''  l'">.liiiii*tii-(ioiivr»!  Uu  tiaop  tliat 
tiiiic  iiif'.rmcl  Ihi'  dii^ctai-n  thnt  Hn  Mi^Mt]''*  (iovenilnunt 
liuvv  rlr^'i<)..d  Tint  to  ^iiiiil  any  vxlEii)«ir>ii  of  the  cuMiipauy'a  Iinw«  tor 
hiiiAiu^  (^llltr^  III!  Ih?  shuiM  ol  tliii  euiintij-.  or  to  auictMin  •  con- 
liiiiuiiiev  ul  thp  wuvkiiii:  iinalli,'eiiieiit  holwccii  the  Qiltitiatiy  Ukd  tl» 
Post  Olliu',  OB  •lelini^d  liy  tlic  u^nniiuiii  of  July  11,  1868.  Wyood  Um 
dutu  lixoil  hy  tliJit  a(;r«ctiMut.  TLki  Pclfciitu  Uiublvr  uf  ]'ut>b)  aud 
T<:te);[ik]>ilia  han  ■!>(>  luforuied  tbv  diivototw  tbat  it  lt4*  be«ti  d«cidwl 
not  to  rciicv  tlio  concetttou  granted  la  tlw  c«iD}iaiiy  far  UmUiig  ablot 
on  Llie  Bclj^i  ilioru.  Ill  lueav  i.-li'viiiiuiiLUoeH  HcgOtlatiMW  are  babu 
cuiriul  uii  IxfUvi'ii  Hire  Uiyiwty'h  liov«niiiiouC  autl  Ui«  Boanl.  aud 
wlieu  llieMc  itecotiitttous  arc  leniiiuatcd  tlu'  result  will  lie  nude  biown 
to  the  shitivlitiMeni  viilioul  delay. 


NOTES. 


Biliftjc— Attempts  Ituve  hsen  ina(i«  tn  play  a  foot-ball 
luiih  riiiiliT  the  cluPU-ic  Ii};hl,  but  ibta  amiiigenieata  failed, 
ud  lit  nifttch  luu  tweii  abtuidontNL 

n«  Cruto  L&mp.  -According  to  La  Lttmii'rr  Ulrxtrvjnr 
tiil'rdDcIi  [nateiit  for  the  Cllito  iiicaiKle«cciico  Ump  bus 
iwi  pircha«e<l  )>y  tht)  rimi  fif  Rothschild. 

EI«ctrio  LiKfatinff  Aot — -Lord  Thurli>w  has  re-intro- 
''  l'ooi>  liift   Rill  uf   liHil  seasion  W 

-lihtins  Act,  18H2. 

Steietjr  of  Telograpb  Ena^eera.  -The  |i«|>or  to 
bamJon  ThiinnLty,  Pel).  23,  is  "Oti  thi*  [)rL>seiit  state  of 
FirrTcI<'frm[ihy."  hy  It,  von  Fischer  Treiiimfelfl. 

Aeetimtilators.— ThoElectmal  Accntnii1utoriiii<l  Light 
D^  Compuij,  of  DL'troit,  Michigan,  have  now  ncairly  1,000 
lifhu  in  coil iMT-ct ion  H'ilh  th«ir  slonigu  iKitturies. 

Gnat  Northom  Raaway.—At  the  hiilf-yairl)' 
piwMl  meeting  of  thie  t'onii<iiiiy,  held  i»l  King's  C'riMB 
SMm  on  Wediieeday,  thu  pmphotors  were  aaked  to  f>«ni> 
tin  ui  oxpemlitunt  of  £!)iO  for  (ttrthor  oltx-tnc  li(;hling  of 

AlnBtnlOBiu  — AKonliiig  to  thv  U'f^rrn  k'Mi-vum^  M. 
CMiIla  Paiire  cLums  that  the  Cowlcs  (itoc^mh  for  ot)t;iitiiiig 
^Jmritiintn  'm  hia  onrii  invoatjoit,  {aUMitvfl  ho  far  Imuk  >t» 
lim.  He  bu,  it  is  said,  taken  Btu|ts  to  work  the  iavoiition 
fn  tp«*»vm. 

Pnston.  —In  the  notice  of  tlie  proituMM]  lease  of  tram- 
«f»,  the  Corporation  of  the  borough  of  Pwstoii  liavc  in- 
•«tBdti«  following  cittUfW:—"  That  the  lesaeea  ans  not  to 
QM aay  motive  jtower  other  than  animal  ]iuw«r  uithout  thi; 
coaeent  n(  the  Corporation." 

Vladsw. — ^Ad  ok-cti-ic  light  inetHtlution  is  being  eroctcd 
at  KuM!i  Schroder's  country  hottsc  by  Meears.  Drake  and 
Gcrhui.  Two  giu  engines  will  he  employod  to  diive  the 
Bmll-Parker  tinprovcil  ty|M.-  dynamos  Miitality  wounil  kn- 
daigine  106  ol  I>nikc  and  IJorliuin's  acciimidtitors. 

British  ToloKrapb  Wire.— The  value  of  the  lele- 
gnpb  ifiri)  ex|Kitt«d  fi-om  Kn^bind  dnnug  1887  is  esti- 
■iit«li.jr£/«-/nci//at  20,427,  I2r.fr.,  a5iigimisl21,816,6T0(r. 
bi  1^.  A  decree  has  been  {nibliiihod  by  tbe  Afmani 
Vftmt  Jmtmal  uiluvring  telegraph  and  telephone  wire  to  be 
ia[nrt«|  free  of  duty. 

E 

U^hting  tn  the  Temple. — The  electrical  cornmitteo 
«j  the  Inner  Temple  is  canvaw>iiig  the  teuatiu  of  that  Itin 
vtthlbc  new  of  oBcortainin^  hnw  many  nf  tlteni  wish  Lo 
htfeliutr  ritjimbci-s  mppliud  with  thu  drictric  light.  It  i» 
nlmUud  by  the  cotuniittec  thiit  if  thodeiiuind  he  sufiidoiit 
thaefpenie  would  not  exceed  that  ol  giix. 

Mnr  Cable. — Acconling  to  the  Timti  of  yoMt«rday, 
Am  lus  Itcon  rocetrod  at  Paris  that  the  cable  between 
t^UtHQaond  Vunv^uolu  hits  lx-«n  luid.  A  vosboI  is  Liyni-; 
iba  ohle  ttetwoen  Cumcua  and  San  Domingo,  and  will 
Rwktlia  Utter  country  in  two  daya,  thus  connecting  San 
DoBJip)  with  Euroitc  jind  wiib  the  United  St;itew. 

Ihetrtoitr  lutd  Otumery.— An  unexpected  tc»t  of 

Ibe  Ijjich  Itfwwh-loiiding  i,'i  ton  gun  on  the  sea  face  of  the 
BuncSauil  Fon  at  Spilhuid  wai^  nude  u  few  dayti  ago. 
Ibepu  Was  firod  by  electricity,  the  necesaarj-  anungo- 
lor  which  wore  carricxl  otii  by  Ma^ter-Giiniior 
Throe  nmnds  were  tinxN-itli  iwrlcctly  witiafactory 


Tho  Brighton  Railway.— From  are|>ort  of  the  tirst 
aniiit:d  nwHing  of  tha  ICidsdale  I^amp  Conijiany  we  gather 
that  the  Brighton  Com|»ny  is  going  to  adopt  their  lamp, 
ivith  the  excopliuii  of  those  tniu  which  uie  lighted  by 
moans  trf  electricity.  0£  course,  we  should  pi-efor  to  have 
«c«n  the  eloetrtc  lighting  extended.  Ko  doubt  this  will 
come  in  good  tima 

Biioklnghfuii.-~Tlio  Wal  atithoritiee  liave  given  )ioi> 
iiuMion  U>  Mr.  A.  C.  Kogei-s  to  citiry  ovei-head  wires  acnoes 
the  highway  for  electric  lighting  purpMos  in  the  borough. 
Such  {lerniinHion  bai^  hitherto  been  rofused  because  the 
appticHtions  wei-e  h'oni  ramiKinieo  outside  t3ie  borough; 
but,  as  Couiicilloi-  J.  T.  Ilamdon  romarked,  this  difTorod  in 
that  it  was  from  a  townsmiui. 

Uaadm-WeatOB  System. — It  is  understood  that 
the  tJommiasiouLT^  of  Sewera  have  received  an  offer  from 
this  company  for  the  lighting  of  tho  whole  of  the  City  by 
clet-t rii-ity.  Tliis  infonn.ition  reacbcvl  iw  too  late  t<i  bo 
dealt  with  in  our  leader,  lint  we  may  tuko  this  opportunity 
nf  rcitoraling  the  monU  of  the  loader  that  cotnpauiM  which 
intei-fiirc  and  <lo  not  initiate  hail  better  oeaBe  to  exiBt. 

Royal  Institntion.— La^  Friday,  at  tho  Koyal  Ineti- 
liitiori,  Mr.  W,  H.  i'lcwo,  r.K,S.,  read  a  [w-iwr  on  "Sitfety 
Lam[is  in  C-olHeriw."  The  colliei-st  of  tho  future  will  have 
much  to  thank  Mr.  IVeeco  for  when  the  jtublic  mind  haA 
been  fidty  arousmi  to  the  ticcesdty  of  obtaining  Iwttei'  und 
Rifcr  mining  liim[»>.  Mr.  Prpcco  has  Iwon  indefatigable  in 
testifying  to  the  valuu  of  electricity  -m  an  agent  for  supply* 
ing  u  safe  light  in  eollieries. 

A  Lonff>Uved  Lamp.— The  ordinary  gtiarnntce  of 
life  fur  Kdiu'^in's  in^iiiHlc-^ont  electric  lampH  in  600  houi'B, 
btit  one  lamp  in  the  GlnU.  office  has  just  gone  out  after  a 
niopt  extraofdinar)'  life.  It  wan  put  in  about  the  end 
of  November,  1884,  when  the  Edison  syeteni  wat>  inet<dlud 
in  the  office.  It  hM  continued  burning  ever  since  on  the 
uveisge  f>\  hours  every  day,  six  days  a  week,  making  a  total 
life  of  .'j,392  hourfi.— fonm^  Globe, 

Glasgow  EKhlbitiou.— The  united  candle  power 
iiomiiud  uf  the  oletitiic  light  to  be  used  at  this  exhibition  is 
equal  to  1,090,000  candles,  and  the  motor  jtou'er  will  ba 
pi-oducad  by  engines  of  1,200  horse  power.  It  is  exjiocted, 
as  at  KeiiHitigt4in,  that  the  great  atti^artion  onlHlde  will  bo 
the  Fairy  Fountain,  whith,  with  il»  numoroufl  jcU,  will  be 
illutuinated  ty  electricity.  The  cotitro  jet  will  throw 
water  to  a  height  of  about  120  feet,  and  th«re  will  beabout 
100  Jots  altogether, 

CraaKhts  Playing  by  Tolograph.— A  matvli  ia  to 
plityi](l  by  t,<i%'nipb  on  the  I'nd  jirox.  between  six  of  tho 
mcrabcis  oi  tin;  Melbourne  IJraughta  Club  and  six  ropre- 
fluntativei  of  South  AiutnUia.  Tho  similar  tixture  of  a  your 
ago  fell  through,  owing  to  dilHculties  which  need  not  be  jmr- 
ticularised  ;  but  it  is  confidently  anticipatoti  that  tho  present 
miiteh  will  ho  played.  It  is  midei-stood  that  owing  to  tlio 
priMttun:  of  bu»in««K  engagements,  Mr.  James  Pator^on  will 
veiy  probably  be  unable  to  play  for  Melbourne. — ^ins- 
frnJiisutn. 

Earth  Cnrronts.  —With  a  view  to  carry  into  elTucttha 
recuiiimeiidatiuii  of  the  luteniational  Congress  of  ElectriciuuJi 
at  their  Paris  met.'ling  in  lUSl,  thu  S]«nish  Govummout  i» 
constructing  two  overhead  lines  entirely  independent  of 
the  telegraph  wire»,  aud  exclusively  dcvotod  to  the  invcatj- 
^ttiou  of  the  pbeuoQiona  of  caitb  ciurcnte.  Theac  lines 
will  each  V)  alKtut  five  miles  in  length,  one  being  jjitrallel 
aud  Uio  other  at  right-angles  to  the  magnetic  mciidtaiL 


146 


THE  ELECTRICAL  ENGINEER.  FEB.  17,  1888. 


The  intenwotior  o!  the  two  linos  will  be  at  the  aetronomiiMl 
obecrvalory  of  Ssm-FortiariJo. 

Military  S«arch-U|rlit.— Acconling  to  F£t«fridfi\,  a 
Bystcin  of  cici-tru-  illimiitiution  for  fortroMM  hiui  t)i>en 
ado]>l«d  hy  the  Gpnnan  militarj' authorities.  The  intensity 
of  the  light  is  sul^L'icnt  to  illiuninntc  objects  within  a. 

iiu  of  13  kilometres.  Tfac  ikptunitui!,  of  which  tlte 
detail*  are  kept  a  strict  ee<rct,  though  the  &»suiitiHl  novelty 
Is  stated  to  be  in  the  use  i>f  jmiBbolic  mirrors,  is  cuii- 
stnicteJ  by  Srhuckert  aud  Ca,  of  JJiimber;g.  AU  the  for- 
I'tieams  on  the  l)aiiV4  of  the  Rhine  are  to  Iw  immediately 
proridod  with  the  smich-lisht  in  i^uestien. 

Brussola  El«otrie  Tramway. — The  Julioii  aficiimn- 
Ifttor  aii|>oa!«  to  lie  givmg  very  salisfadlory  result*  on  thn 
Brussels  tramway.  The  total  weight  of  each  cai',  with  its 
accumiiliitoi-s  and  ita  full  complemeikt  of  iwasongere,  m 
6,100  kiloa  i  the  wci(;ht  of  the  battoncs  is  1,*)00  kilus. ; 
and  the  i-an,  nithout  chiin^png  the  ai:ciimulatoi's,  in  lit 
]dlomet«r£,  which,  according  to  the  Ke|iori  of  the  t'onj^-eKs 
of  Tiumway  Companies,  might  be  increased  to  Tta  kilo- 
luctoi'it.  Two  nets  of  accimiulatuni  ai-o  ciu[iluyod  fur  oiith 
«ar  i  one  beiug  re-charged  whilut  the  other  ht  in  uae. 

The  flUeotric  laght  in  Spain. — The  contnut  fur  the 
lighting  of  tlio  ViulcvanJa  at  Barcelona  wua  recently  sub- 
iniU«d  to  public  tender.     Only  one  tirm,  howcvvr,  the 
)[fyeiedad  Jiapuwla  de  EUdritidiul,  came  forwuiii,  ila  tender 
I  being  aeecptod.     'ITic  dii-cctors  of  the  Commercial  Union 
'  Drcle,  of  Madid,  havo  applied  for  teiidoit)  for  the  installa- 
tion of  the  electric  light  at  their  hijttl.     TXiK  is  to  comprife 
three  uix;  [uni|)E  und  from  160  to  300  incandatceuce  ).ii]ii>», 
with  machinery  to  bu  looitcd  iii  a  dutochctl  building.     The 
cOQti-act  will  reniftin  open  until  the  Ut  of  March  next. 

Eleotrio  Iiight  in  a  Glasgow  Theatre.— Ttkiiig 
the  loid  ill  the  wckIi  the  Iossimw  of  Iho  Koyulty  Thoatrc 
•  GUsgow,  some  time  ago  decided  to  introiliice  the  electric 
'  light  tor  Rtage  purpones.      With  thin  in  view,  an  order  was 
^~  given  to  the  Anglo- Ajiiericaii  Brush  Light  Company,  and 
during  the  jmst  wi*k,  under  the  siipcrviBioa  of  Prof.  Sir 
Williiiiu  Thonisun,  the  work  of  construction  wiu  OLniod 
out.     The  light  ha^  not  only  heeii  fitt«d  up  fur  ntoge  vaat, 
but  it  hae  also  ropkcoil  the  gas  in  ever>-  |mn  of  the  audi- 
torium and  the  accesses.     The  entire  iiiiil;ilIation  consistB  of 
over  300  ligbta. 

An  Eleotrio  Club. — The  New  York  Kleetric  Club  was 
recently  cijienwl  with  consideruble  tWii/  at  17,  Fjist  IVenty- 
aoconJ-Htrcot ;  on  which  uccaaion  the  mcinbcrs  and  visitors 
had  the  opix>rtunity  of  liatoiiiug  to  an  udilrcij»  by  l*raf. 
RowUad,  on  "The  Electrical  and  Magnetic  IJiscoveriea 
o(  BWaday."  A  lclt«r  wtw  received  from  Prof.  8ip  AV. 
Tlonuoii,  expressing  hJs  tmnest  wisbeK  for  the  prosperity 
of  the  club,  and  bis  regret  at  being  imabtc  to  hear  liis 
friend  Prof.  Kowland.  The  president  is  Mr.  Henry  C. 
DavU,  and  Moaars.  O.  W.  Hebard,  Thoa.  A.  Edison,  J.  B, 
Powell,  and  O.  T..  Beetle,  mo  vicopretudeiilB. 

The  Eloctrlo  Top.— ^This  scientific  toy,  dwcribeil  by 
La  A'ltlHir,  is  coiisirnctcd  of  a  disc  of  soft  itx>M,  mounted 
on  a  ceutwl ''peg."  When  revolving  H-itli  a  certain 
velocity,  the  dine  is  repelled  by  the  iwlcs  of  a  mugnet ; 
Under  other  condition?,  it  is,  of  couj-»e,  attracted.  li.  is  said 
to  illustrate  the  production  of  induced  cun-outa  in  conduc- 
tors moving  in  a  magnelic  held,  li  appears  to  us  that  this 
may  be  illustratwl  by  the  rapid  diminutioti  of  the  velocity 
of  rotatioui  but  that  the  rt^uhiun  iliustratoa  more  OJtpociully 
A  preponderating  «tf«ct  of  the  inverse  current  induced  in 
those  portions  of  the  conductor  which  are  approaching  tlie 


magnet  over  that  of  the  direct  current  induced  in  the  metal 
moving  from  the  jioleB, 

The  KhotJusbi  Lamp. — The  incjinde^Kence  lamp  of 
«  RiiBPian  inventor,  Jl.  ile  Khotinski.  manufartnred  by  him 
at  Kott«rdam,  hna  for  somo  months  passed  been  introduced 
in  Fmnee,  being  employed  for  several  installations  in  Paris, 
notalilv  those  at  the  Xoiiima  C'irqtK  and  at  the  Banqne  dc 
Frnnff.  This  lamp,  of  which  the  mode  of  manufacture  i» 
kept  a  |>i-ofound  secret,  haa,  according  to  the  UvlMin  Jitter' 
mlu/ii'T3  'If  I'EUftritiU,  a  filament  wiiieh  is  obtained  from  no 
.\merican  vegetable  product,  treated  ehemiadly  prior  to 
being  subjected  to  a  high  temperature,  and  which  is  pOe- 
scssod  of  gieai  homogeneouaneaa.  The  lamp,  however, 
JrjoH  [lot.  appear  to  {tossoss  any  very  9i>ec)al  quAlitiea 
dunitioii  or  economy,  its  con-sumption  |jer  caudle-po' 
being  3-5  watts  when  an  average  life  of  1,000  hours  ii 
ret|iui'ed. 

A  New  Metro.  -Acconling  to  the  system  of  mottimre- 
ment  which  M.  I'Vcycinet  is  seeking  to  introduce,  in  anb- 
Btitution  for  the  (^.CS.  system,  the  unit  of  length  or  met 
is  the  accelention  produced  by  gi-avity  in  Isuc.  in  u  bod 
falling  freely,  i.e.,  in  taeaa,  in  the  latitude  of  Paris, 
would  thomfore  Iw  etiiia!  to  9-8  of  the  present  metres.  Tin 
luiit  of  volume  would  ho  somewhat  Ices  than  the  Hire,  via.: 
a  cube  of  which  the  side  mecuurea  ^^  of  tJie  new  metre. 
We  appi-ehcnd,  and  we  must  abw  say  we  ho]>e,  that  the 
new  system  will  not  find  favour  amongst  electricians.  Tin 
Tuia.iiimntM  ailoption  of  the  C.G.S.  eysteoi  by  the  Inter- 
national  Congress  of  Electricians,  under  the  presidency  <A 
M.  Duraaa,  in  September,  1881,  may,  wo  think,  lie  njgaid«d 
aa  final — at  least  for  the  next  quarter  of  a  century— sup- 
jmrtcd  as  it  is  by  ihc  namea  of  Sir  W.  Thomaon  i»  EugUi 
and  of  Uolmholts  in  Oerroany. 

Wcston-super-More. — According  to    a  local  peper, 
we  loam  that  ovring  to  the  damaging  statemciius  made  by 
Aldemun  Brufoi-d  and  other  «lmreholdcrs  in  the  Taimtoi 
C»as  Com[>any  leapectiiig  the  reliability  of  the  oloctric 
in  that  town,  mciiilwrs  of  the  Local  Board  and  otljer  gett 
llemen,  who  are  desirous  of  seeing  the  electric  light  intro- 
duced into  Weston,  have  privately  visited  Taunton  upon 
seveml  occasions  during  the  past  few  weeks,  to  test  thi 
accuiiicy  of  Mr.  Brufonl'a  statements,  with  the  result  thai 
they  are  unanimously  of  opinion  tliat  tliere  is  no  juatificar 
tion  for  such  statements,  the  light  upon  each  ocuuion  beinfl 
in  every  respect  o(|ual  to  what  it  waa  when  the  deputatioiu 
visite<l  Taunton  on  November  I8tb,  1887.   It  has  now  been 
definitely  decided  to  uao  only  the  system  adopted  in  Tau» 
ton  (the  Thomsou-Uouston),  in  the  event  of  the  electric 
light,  tieiiig  introduced  into  \Vc«lon-8U[«a:-Mare. 

"  I  Told  Yon  so."— We  all  know  the  story  of 
wotnan  wliosu  iiicvasant  remark  waa  "  I  told  you  so,' 
miuie  to  say  when  her  husband  stated  the  hrindle  cow 
swallowed  the  grindstone,  "  I  told  you  so."  The 
correspondents  of  country  pai^ers  fall  into  another  ei 
and  "  believe  so  "  in  every  long  drawn  tale  they  hear  alioi 
electricity.  The  correepondent  generally  writes:  "I 
that  Mr.  8o-nnd-so,  a  (>aintcr,  or  a  tinker  with  on  inbore: 
tendency  to  dabble  in  electricity  and  mechanics,  has  ntoii 
a  sturtingly  simple  discovery  of  an  electrical  application  ti 
cycles  and  bicycle:*,  Ac,  and  has  sold  the  paleutfor  £50,000J 
Happy  man ;  though  it  would  have  been  just  as  wiso  t 
iutve  »aid  X100,000  while  about  it.  Why  will  not  thu 
absorptive  corresjKHidents  imbibe  a  little  of  tJie  moa 
elementary  information  upon  matters  electrical,  and  the 
would  then  know  that  £50,000  waa  about  oa  likely  to  b 
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^Hd  jiut  now  for  nn  eloctn'ciU  patent  as  a  tunnel  id  to  he 
^ade  to  the  Antijiodes. 

Brooklya.— Tho    t«mtcra    for    ligliliti};  the   Brooklyn 

■treM*  during  1868  show  iLit  llie  Citizciia'  Eleclric  Coiiii>hiiv 

were  chugged  162.n0il<iK  per  lump  per  year,  the  Miiniciiktl 

Elcctriai]   Electric  Light  (Company  tha  Ramo    sum,    the 

Crtu«nf>',  M«iropolitjiii,  Pooplo'c  uimI  NiissauG«aComiMtiie« 

Wdol*.  per  light  fK'-ryi'ar     Tlie  \Vnii!iin*l)iirgli  (l.i*  Com- 

[«ny  cliiirgw  2l.7.'idQlH.,  Ihe  Brooklyn  19.X0.     These  pni^ci 

m  UiQ  eoiuu  us  last  year,  and  undur  them  it  cost  the  city 

jar  lighting  38$,92<Vlulis.     The  »nioiiiit<  to  Iw  is[)viit  during 

Ik  next  yeiir,  or,  rather  tho  cun-ent  ye»r.  In  '180,00(kloli»., 

ud  there  ieu  IwUiim  in  hand  of  20,000do]9.,  u-ilb  which 

Ateltctrii-  tight  in  going  to  W  oxtviidaii.     Thtv  two  elocti'lc 

(eai|iuiii»),  one  in  ihc  Eiisterri  difttriri  autl  the  uihcr  in  the 

Tittom,  baro  oflered  to  supply  the  city  at  50  cciit«  per 

ri^t  for  «(kcb  light,  but  th«  price  is  fixed  at  30  coiiI«  per 

ai^t  for  each  light  of   1,300  candle -jiowfii-,  ainl  10  ccntji 

fa  night  (or  each  light  of  2,000  caiidla-pgwer. 

BnBasto  BxhiMUon.— (-!ix»t  disNitiftfuctifin  iircviiils 
wongBt  Belgian  electric  lighting  lirms  by  reusoii  of  tho 
aDtged  action  of  Ibo  Executive  Committeo  in  pkcing  tho 
luting  of  tbe  exhibition  liiiiMings  ill  the  hiiiids  of  foruign 
aniaiues.  This  dis^itisfiiction  has  been  showti  by  tliu 
•katention  of  the  finn»  in  (luestion  from  any  participiition 
in  tJK  undertaking.  lu  a  l&tt«r  nddrofioecl  t^;  Count 
4'0<iltr«mout  by  " 'rh«  Member*  of  CommiUco  47  ' — that 
for  Bortricily  and  its  Applications — the  wriwre  say  :— 
"W«  litt^o  ohacrved  with  fiicut  fiui-jirihc  thai,  with  the 
aoqitiim  of  thii  litKiM  /itttu-alridic  (C El'xlricH^,  no  lk-|<^iiii 
titttric  lifting  firm  haa  sent  in  any  ii]>plicutioti  for  «)uco.'' 
FitaQj',  they  request  the  Count  to  intervene  in  the  mutter, 
ud  b)  request  tha  Executive  Committou  to  udupt  auch 
mauures  t»  may  ntlow  of  the  Bclgiati  electric  lighting 
0ai]Bniea  being  reprosonted  in  a  manner  boHttin^  the 
Boportoiiai  chut  this  industry  biut  obuiiicd  iu  the  cuuutry, 
uid  the  flontinnous  progreas  that  in  being  achieved  in  it. 

^tiglitliig  of  a  YarCbt.-~The  xteam  yacht  "  Vii:toria" 
(CipL  Lewisbam,  Utc  of  the  "  Ceylon  "),  which  sailed  from 
Gnvoaead  on  the  4th  ia&t.  for  a  pleusm-c  cruiee  of  throe 
BUiths  in  the  Mediterranean,  haa  just  been  titte<l  with  n 
M*  slectric  lijjht  plant  by  Messiv.  Broweti,  Liiidlny,  a.nd 
(Vx,  ol  Maucheeter.  The  plant consi^bi  of  lAOiiicandutccut 
tuDpt,  and  an  F2  "  Victoria  "  hnwh  dynamo,  driven  tliiect 
It  900  revolutions  by  a  new  typo  of  voiticul  tandem  com- 
pQQix)  engine,  reeeniJy  piitentwl  by  tht*  above  iirm.  The 
iutalblioii  of  the  generating  plant  ]iresont«il  tiome  difh- 
(uhicfi,  as  tho  whole  had  to  Iw  cjHTit!(I  on  a  wrot-iron 
fktfonn  vrceted  for  the  (HU-poei:  in  a  comer  of  the  inuin 
Mgiiie  HKOu,  and  level  with  the  lop  of  the  cyliutlvi'c.  The 
vhtltt  plant  is  vorj'  com|Ku;t  und  eiiliroly  self  contained, 
ud  the  engine  is  cunstructud  to  work  t-ilhcr  as  a  hi;5h 
prnmre  eiigiiK  with  jOlb.  steam  fruiu  the  donkey  1«jilurs 
ud  ah;iu5tiug  into  tlie  air  for  use  when  in  jtort,  ur  to 
*itk  ccmipound  with  steam  from  the  main  iKiilei'K,  which 
any  SOIb,  pressurt  JUid  exhauBting  into  the  main  con- 
dtBMn. 

Phjrtioal    Society,     Glassrow     University.  —  An 

■Tii.T.ir)  meeting  of  this  F-nicty  ".'^  liuld  on  Friday  ni^iht. 
■ir.  jjth  in&t.,  Mr,  M^iclwn,  i'rc=.,  m  iIk  dmir.  Mr.  Thomas 
Rny,  lJ.!H'.,axhibit«dMid  diMcribed  un  improved  »i>par>tu8 
Iu tiie  detonnination  of  the  intcnsily  of  the  homontal 
OOfioneat  of  the  earth's  loa^notic  field.  In  this  ap^iantas 
i  OBgaetouietar  oooaistiug  of  u  small  m^j^suc  noodle  about 
I(SL m Iw^Ui,  iMUat«d  in^  lijjht  ahiniiniuin  frdniflCArr\-inii 


a  small  mirror  suBpondod  in  a  vertical  glass  tube  fixed  to  a 
wooden  base  plate,  is  Gupjiortcd  on  a  light  but  ri^id  wooden 
frame  which  is  capable  of  tainting  round  a  verticnl  axia.  Two 
deflector  magnets  mounl«d  on  suitable  stands  are  carried  by 
a  Ktrip  of  thick  glass,  which  turns  ruund  tho  same  veitical 
axis  in  sueh  a  way  that  the  deflectors  are  always  on  oppo- 
site aides  and  at  equal  diataiices  from  the  mugnotomet^r 
noodle.  The  motbo«l  is  in  principle  tho  Bome  as  that  of 
r'aUKR,  and  tho  n{>paRLtus  is  a  more  perfect  form  of  that 
described  by  Mr.  Gray  in  the  Phil.  Mat},  for  December, 
lS8fi ;  the  tint  mothtxl  being  adoptod  in  this  cast;  instead  of 
the  i<m{Knt  method  as  dcstribed  in  th«  paper  just  re- 
ferred to. 

Ans:lo*Am«rioan  Bmsh  Company— At  the  invita- 
tion of  the  diroctora  of  tho  Anglo  Amorinm  Brush  Elwlric 
IJ^ht  CorponkUon,  a  party  of  gentlemen,  including  several 
mondwrs  of  the  Commiitsion  of  Sewers,  on  Satuiday  paid  a 
visit  to  the  works  in  tho  Bvlvcdcro-roud,  Lambeth.  The 
gU0i!t«  wore  taken  throuj^h  the  works  and  the  \-ario«8  ap|smL- 
tuii  explained.  Special  .itlentiou  was  called  to  the  Calleuder 
and  Webber  i*al«ut  for  laying  down  mains  hy  which  a 
se}Kit-al«  chiuniel  is  provided  for  each  cable.  The  passage 
is  impei'viuuA  to  water  or  gas — indeed,  at  tho  works  can 
now  be  seen  a  segment  ■which  is  still  practically  as  good  as 
ovor,  although  it  hii«  nndcr^^one  the  severe  tost  of  being 
covered  with  water  and  generally  "  misused "  for  a  period 
of  two  years.  Ry  this  system,  moreover,  the  cables  can  bo 
MMtn  to  and  repaired,  if  n«e<l  be,  without  the  iticonvenienues 
itccewiuily  cnUiiled  by  the  brenlciii^  up  of  a  roa^lway.  All 
the  scccRHories  of  oleotrie  lighting  iLied  by  the  Brush  Com- 
iwny  are  manufactured  on  th«  |ircmi«cs,  giving  umpluymont 
to  about  300  liiiiids — men,  women,  aud  boye,  the  two  latter 
lindin^;  employment  in  the  ghisA- blowing  and  iiicandoAcont 
Ump  doi«irtraent«. 

SL  Lucicu  Gaulord.— It  is  with  HtdneBs  and  sincere 
regret  thnt  we  have  to  refer  to  tho  ra<;nt:il  illness  of  this 
well-knowii  electriciiiu.  We  read  in  a  Froneh  paym'  that 
on  Saturday  night  a  well-(h'e>«ed  man  rang  at  the  gates  of 
the  Elys^e  and  ordei^ed  the  sitissc  to  ahow  him  immediately 
into  the  presence  of  the  President  of  the  Kcpubljc,  as  he 
had  a  communication  to  make  to  him  which  woidd  admit 
of  no  delay.  On  being  t|ueBtion«i,  his  condition  Iwc-ame 
evident.,  as  he  asserted  tJiat  he  was  the  Supreme  Bving  and 
would  brook  no  delay.  He  was  taken  to  the  station  at  tho 
h'ur  itAi'j'-'i,  where  he  [wfcaeil  tho  night.  On  the  following 
TOoniing  bo  was  sent  by  the  Comminsary  of  Police  to  the 
infirmary  of  the  rftyii/,  where  he  was  examined  by  tho  cele- 
brated tiiUiiitU,  Vst.  Gamier.  The  impression  pix'\-tously 
]nx><lnt:c<1  aa  to  his  mental  condition  licing  fully  cuidirmed 
by  his  oxtraordinury  ruvinge  and  by  au  incipient  general 
)Mii'»ly)'i#.  it-  w.is  decided  to  send  him  to  the  hospital  of 
SaiiiLc-Anne.  .M,  Oaukid,  who  is  best  known  by  his  work 
in  coiuiectiuii  with  »ucoiid:iry  trunsformcrs,  but  who  is  also 
the  iiiithor  nf  other  im|Kirtiint  works,  obtainod  the  prii«;  nf 
U),00Ol.  at  the  Tniiii  KliMtriuil  Kxluhition,  and  wat«  cicuted 
by  King  llTunbeit  Chevalier  of  the  Ortler  of  SaiiUs  Mam-ice 
imd  I,n2ire. 

Bradford  Telopbone  ExohAnge.— 'Hie  mibscribeni 
to  tho  Telephone  ICxchange,  invited  by  tho  National  Tele- 
phone Com]Kiny,  Limited,  had  a  privuto  view  of  the  now 
switcb-txKtm  and  s>ritcb-boardj>  which  were  opened  for  tide 
on  Thursday.  The  sjvtem  uxloptod  is  that  patented  by 
the  Weetui-ii  Electric  Company,  of  Cbieugo,  and  is  known 
as  the  "  multiple  system."  Its  leading  characteristic  ia 
that  the  wiret  .u'o  so  aiT.tnj-cil  by  an  ingenious  systuni  of 
duplication  that  each   ojierator  has  under  her  oootrol  not 
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f,  u  hitherto,  the  wireii  for  which  she  herself  is 
jKWwIblft,  hilt  also  all  the  other  wires  coniicctfld  to  the 
Exchange.  By  the  old  method  Biw;h  oftenilor  had  tmder 
htiv  wiiitrol  fifty  wire*.  SlioiiUI  iiny  one  of  thc»c  fifty 
vHrcfi  wish  to  commiinicHto  trith  one  in  u  set  in  cluirgc 
of  uiiothttr  Oj'urutor,  it  bocamo  nuutfBiiary  for  the  one 
ojHtraWr  to  iipealc  acrtwa  the  roAni  to  the  other  to 
make  known  the  numlter  wanted,  and  then  the  con- 
nection was  nutde  }jy  means  of  Iruiik  ivinw  t-onuecting 
the  two  Betft.  This  syfiteni.  whilst,  miitiilile  for  a  smiill 
exchange,  hao  heen  found  tiiuto  iimdoquato  to  copc  with 
the  amount  of  biisinose  which  now  ]m«)!ee  through  the 
larger  KxchangOB.  Aceordinj;;  to  the  iu*w  |il«n,  each 
ojierator  hits  unuiigcd  lieforo  hitr  in  bloctts  uf  100,  tht 
whole  of  the  SOO  linw  now  coiiuoctoil  to  the  evritcfa  i-oom. 
It  ia  only  then  iiecesatiry  fur  the  o|>eRitor  vailed  to  connect 
her  tolepfaone  to  the  line  of  uny  subscriber  usked  for,  to 
nin  if  it  i«  at  liberty,  mid  if  to  to  nt  oiii-e  nrnke  the 
connection.  It  Id  ohviontj  t.h:it  n  grviAl  Ktvin^  nf  cinte  nniHl 
thiu  ensue.  Tho  inultj[ilc  Bystem  Ims  hitherto  only  beun 
iopted  iti  the  Loiuloti,  Ijiverpuol,  uiitl  C!hi.S);ow  Telcijhonic 
Exfhiuif^es. 

Atiantlo  Cabl*a. — Thu  FitMntiul  Netiv,  writing  on 
this  Mibjcct,  itiiyB: — "Like  the  Miitheni  nilways,  lUI  th<! 
Atlantic  cable  comiumies  :ire  avowedly  iinxiniLs  for  jKuce. 
The  only  thing  llicy  dusirc  more  iti  u  i-omiinunitivc  tiuilT, 
iind  tiiiit  is  whiit  they  have  groateet  ditliculty  in  u^ri-ein;; 
a1>out.  Each  company  aeems  to  bNT«  it«  own  idtu  of  what 
the  new  rate  nhoukl  be.  The  vVnglo-AmericiUi  is  in  favour 
of  a  shilling  tanrt',  Sir  .lohn  Pcndor  hdug  of  opinion 
that  it  woidd  yield  resulLs  very  sati.'ifiK'tfiry  to  his 
Bbarcholderf".  Tho  Ducct  Cubic  Com|«ny  would  also 
prefer  the  shiUin^  scale,  ut  leeet  us  itn  oxjierimoiit. 
Strange  to  say,  the  advocates  of  higher  mteR  are  to  be 
found  among  the  youngur  comjunieN  which  ninie  into  exie- 
BDce  in  order  to  confer  on  us  the  bles»iitgs  uf  chi^p  tele- 

apby.     Mr.  Juy  Gould  hae  signified  hit^  readiitens  to  join 

iSn  a  general  adranoe,  but  he  has  doubts  about  the  eflficucy 

[of  a  shilling  rate.      Iliii  cntileH  were  so   chnmclerigtically 

^financed  that  they  rerinire  a  very  large   income   to  yieltl 

even  a  nominBl  return  to  their  watered  capital.     Their 

ll  cost   to    him    was    ubout   7,000,000dolK. ;   he   ctfpi- 

tbem     at     14,000,000d»le,,    and     thou     leased 

tfaem    to     the     Wee/tern     Union     Company     fur     litiy 

9,n  on  a.  guarantee  of  five  jwr  cent.  i>er  aiitniui. 
rhe  Western  Union  C'tmi[Ntny  should  therefore  clear 
700,0l}0deli.  [wr  annum  in  order  to  avoid  loss  on  ita 
guomntec.  At  the  sixpenny  rate  it  must  of  coiirno  hnve 
been  losing  heavily,  and  Mr.  Cinuld  soemR  to  be  doubtful  if 
even  u  Bhilling  [lei"  word  cuuld  enitbleit  to  rover  ita  g<w™n- 
tee.  So  far  us  he  is  concerned  there  i»  no  thought  of  less 
than  a  shilling  per  word  being  tiiod."  With  regard  to  the 
breakdown  in  the  negotintior;B  inth  Mr.  Mackiy  the  news 
roiiuinw  a  good  deitl  of  snpploincnttiry  matter  added  to  itit 
explanation  to  make  il  even  approximately  correct. 

Sleetrio  Ughting  of  the  City  Streets.— At  a 
spucial  nifietingc  of  tliu  CumimsEiunurs  of  Sewers,  held  at 
the  OuildLull  on  Tuesday  ufteriiuoii,  under  the  chairman' 
ship  of  Mr.  W.  11,  P.'innoll,  the  Streets  Committee  sub 
l^sutted   an   amended    report    on    the    proijoscd    contmct 

tweeii  the  Anglo-Ameridii  Bru^ib  Eloctric  Li-^ht  Corpora.- 
tion  and  the  Commi-s;^ oners,  in  which  it  uu8  stated  that 
tho  committcu  Lid  further  con.iidcrcd  the  ]>ri>j>o»ed  arrange- 
ment with  thu  Corponition,  and  that  Goiieral  Vcbbcr,  the 
cbaii'man  of  thu  Company,  had  u^eed  to  dqwsit  £1,000  to 
be  forfeited  iu  the  event  of  the  Comjuii)-  not  uommeneing 


their  work  within  six  months  from  the  signing  oE  the  con-' 
tract,  or  not  completing  the  ittst-illation  by  October,  lSft9  ;J 
and  \ha.l  in  tho  eveiitof  tho  Commissionefs  sooiiig  reiwoa  tal 
berniiniit^  the  contract  for  public  lighting  within   seven 
years,  the  t'ompany's   exclu.<<ive   right  of  way  for  pri>'aU>> 
lighting  should  then  coiuie.     Mr.  J.  C  Boll  (vhaiiTmLn  of  the' 
StreetJi  Committee)  (aid  he  wm*  prepared  to  at  once  go  into 
the  question.     It  seemed  Hdiciilous  to  keep  on  adjourning, 
fio  impoitJint  a  i|uc«tion  from  mouth  (o  tnonth.and  he  asked  i 
the  court  to  hoar  in  mind  Ihiit  unless   iho   Company  went'' 
pormittod  to  at  once  commence  their  works,  tho  lighting  of\ 
the  City  by  means  of  tJie  electric  light  wouhl  not  bai 
accomplishetl  by  the  n-intor  of  lt*H9,  but  would  Iw  ihntwtii, 
Iwick  luilii  18S0.  The  Itcmcmbninicer,  Sir,  t».  IVior  Uoldney,*, 
stated  that  it  vmn  of  the  most  vital   importance  tliat  soma) 
action  should  be  taken  with  rcs{>et-t  to  the  pro>  isioiml  ordorj 
now  before  the  Board  of  TisuUat  the  instance  of  the  Soutbi 
Metropoliinn  Kloctric  Su|i|)Iy  Ajisociulion,  as  that  assoeiii-l 
tiiiii  w;w  seeking  jioweitt  to  light  a  portion  of  the  ww(/«tid| 
of  the  City,  that  l)oing  (rort  of  the  area  embmced  in  the 
contract  pro|HiBu<l  to  l>c  enteral  into  with  tho  Dnish  Com- 
Itany,     Mr.   Bell   remarked  that,   after  hc-iring  what  th« 
Kemembnncor  hiwl  said,  there  was  every  rcHiiion  for  having i^ 
the  ijuestion  decided  at  once,  and  for  that  [nirpise  he  vnnld'j 
move  that  this  raattoi-  of  the  electric  lighting  of  the  City  hti 
put  on  the  |M]Kir  of  biuinoM   for   diMrussion   i^   Ibe   com- 
niencement  of  tho  Ixisiness  of  the  court  next  TuoBday. 
Tliiw  W!i«  agivod  to. 

Electric  Boat. — We  are  informed  hy  KluiririU  that  4 
ahips  boat  or  cutter,  the  motive  power  for  which  'u  suppliecfl 
hy  accumulators,  has  just  ham  constructed  by  tlic  S«i/W  <irfl 
FoTijts  ft  ClutnlitTi  dr  hi  MMUfrruMe  under  the  onlei-s  of  thaj 
French  Adniir.ilty.  The  preliminary  triuli  of  this  veaselj 
niiide  nt  FUvro  were,  accenting  to  the  re[iort«  publishHl,' 
entirely  successfid,  and  it  has  been  assigne'l  to  the  military 
poet  of  Brest,  there  to  be  employed  in  ordinary  work,  in.' 
order  that  it»  behaviour  and  capabilities  may  bo  thoroughly, 
atndie<l.  The  ho&t  in  question  is  of  the  same  climenstooa 
as  the  steam  cutters  (ainots  A  t^'ipc'ir)  hitherto  built  for  the 
i-Vcncb  marine,  i.f.,  8*65  metres  in  length,  2-25m.  in  breadth, 
and  1  ■-'^4n».  in  depth.  The  latter  votsels  arc  of  very  heavy 
build,  lieing  intended  for  work  in  rough  as  well  as  in  Snaj 
weather.  Their  speed  is  six  knot^  an  hour,  which  they  are 
capable  of  muinttiining  during  four  hours  with  the  qiuuitity' 
■if  coal  ami  Wiitcr  ttuit  uui  bestorod  in  them.  Tho  conditions 
laid  down  for  tho  coimtnictien  of  the  new  vessel  wore  that 
the  regiilutjon  ateuju  motor  nhould  be  replaced  weight  for 
>veight  by  uu  electric  moloi-.  and  that  the  K{Kied  attainalila 
by  steam  should  be  maintained  for  at  least  six,  instead  a( 
four,  hours.  Thoeo  conditions  have  Iwen  almost  exactly 
oaTTic<l  into  effeet,  although  the  weight  of  the  olertrical 
ap|)iiratiu  is  slightly  greater  than  thiit  of  the  st«,am  motor 
and  iu  accessories.  These,  comprising  the  ungino,  tbt 
boiler,  coal  and  water-tank,  together  weigh  2,^.10  kilos. ; 
whilst  the  ulccbrical  material  neceemry  to  obtain  tho  pn>^ 
pulsion  during  the  roiuirod  period,  and  consisting  of  lfa« 
<lynumo,  the  motor  and  reversing  ap|xiratue  lUid  the 
ace  urn  ida  tors,  weighs  2,syi  kilos.  Taking  into  acixMint  the 
gr«al  advanta[^e  uf  iKiug  abl«  lx>  continue  the  pro))uIsioil 
during  six  instead  of  four  hours,  the  experiniouta  *l  IlAvre 
must  be  regarded  ae  being  altogether  iu  favour  of  the  new 
vessel.  The  electric  motor,  constiucted  under  the  beet 
conditions  as  regaitU  lightness,  wm  devieed  bj-  Capt. 
Rrcbd,  well-known  through  his  cxpcrimoots  in  military 
aerostution ;  it  is  pruvidud  with  au  uppaiutus  to  iiUow  of 
the  movement  being  mpidly  i-evc»»cd  without  shock.    The 


KciuaulaUns  ore  on  the  Coininolin-Deiaaazut^  systeiD,  and 
in  compoMd  tA  132  cou]>leit,  m  arranged  a«  to  allow  of  tbo 
n^Ution  of  the  B|M!cci  by  tneiuiE  a{  a  commutator.  This 
ipptkaiion  of  electricity,  which  is  by  no  iBeatis  a  novel 
one,  but  which  ium  not  nntil  recently  been  carried  out  in  a 
fcuticai  form,  would  no  doubt  rficciv«  a  nipid  extension  if 
t!u  nuio  of  weight  to  [lower  in  secondary  bsitteriea  oould 
he  cfinwdoniWy  nvluc^j. 

The  MeteorolOBriciU  Society,— Al  the  meeting  of  Ihiti 
ncioty  on  Weduettday  the  Eton.  R.  Aborcromby  retA  a 
jaftt  on  "  Electrical  and  Metoorological  Oboervatioiu  on 
I^  Peak  of  Teneriffc."  The  foUovring  are  the  author'ft 
Riurh>  on  the  oloctricul  [wrtion  of  Ihcso  obsei-vatioiu : — 
All  onr  the  vrurkl  the  nonoul  condition  of  the  utmos|>hure 
kw  been  fwuid  to  bo  that  of  a  gr«at«r  or  Iubs  imsitix'c 
poteutial  betWMn  a  jAint  aljove  the  CHrih  hikI  thi.')  siirfuco 
Uiki  ground  Ititelf.  The  only  notable  exreinion  to  this 
b«  WM  found  in  some  olservatioiis  mtulu  on  the  I'oth  of 
TttneriOe  in  the  year  18&6  with  u  ^'oUI-lonf  ulvctx-ouoter. 
Thaa  it  was  not«d  that  the  condition  of  tha  Pwk 
n»  eonstJUitly  rennous  cu*  nu^ativo.  Fifteen  aOU  of 
obNmtiona  were  miule — nine  nl  I'liorto  d'Orotiiva,  50ft. 
sen  lovol,  and  six  at  vui'ioa<t  altitudes  up 
13,300fb.  Each  set  usiudly  coustetod  of  thr«e 
■RIM  of  —  CArtli,  air,  fartb  — dotemtinations.  The 
height  of  the  fuze  may  he  taken  at  5ft.  Sin.  ICrery  obser- 
ntiu  showed  jiositirc  electricity  of  vamblc  potentia.1. 
One  of  the  Orulava  mU  hud  to  be  diacai-dud.  Tho  mean 
of  the  remoinmg  eight  gave  a  poeiti%'e  )>oteiitial  of  136 
Tdti;  the  hi^eet  betiig  193,  the  loweHt  !M  volte.  One 
dif,  when  an  ascent  u-u  ni»de  to  the  rock  of  Onygti,  lui 
obcmtion  on  the  nlopc  of  the  mountAin  nt  .1,800ft.  gave  a 
potential  of  99  vulu,  while  on  the  rock  itself,  T.IOOfL, 
taiien  roee  to  357  volta.  Klectromotcr  obiier\-ation«,  Itook 
ofUtjTga  (T.lOOfu),  Octotwr  20th,  1887,  12.50  i>.m  :— 

Earth 749     „..,....     743     7  16 

Air 6-9«     6-15     617 

Earth 7-43     7-38    7-46 

lb  fiforaa  give  the  readings  of  the  Berair,  not  the  [Wton- 
tiih  in  volts,  hnl  the  f^th  turn  of  the  ecrevwaa|inu;ti>i»illy 
fi^  to  a  difTerence  in  teniiion  of  2  volt«.  .\  few  days 
hler  the  I'cok  wok  ascended.  At  Q.SOOft.  on  tbo  slo[>o  of 
^Donntain  the  iwlentiul  wua  111  volts.  On  the  to|)  of 
Ihi  Peak,  i:i,300fu.  the  |iol«titiul  roeo  to  no  less  thiui  549 
nfes.  This  was  at  8  a.ni.  of  OctolMr  24tb.  The  wind  was 
UsriDg  at  the  rate  of  about  ten  miles  an  hour  from  the 
aurth-eost,  and  wua  doubtlou  the  noith-uofit  tnido.  Xn 
tifptT  cloads  were  visible-  The  dry  and  wet  bulba  niatkod 
lldtg.  and  S6deg.  resjiectively.  There  was  a  little 
ehbe  frost  on  the  groimd — puouce  diwt,  Hul[jhiir,  and 
■hlUMd  Uva — and  the  earth  readings  were  t-einark- 
lUj  avcotdant,  only  differing  by  the  ^^V^^  ■>'  &  t-'"^ 
tf  tha  aerew.  One  day  at  Orota^'a  there  was  vorj- 
Imj  nin,  and  negative  indicationa  might  pniwibly 
ksn  been  obtained ;  hut  the  author  did  not  think 
It  expedient  to  let  the  electrometer  I>g  drunchcrl. 
Tin  restdta  of  all  the  obscrvatioua  i>oint  unoiiaUkably 
to  the  conchision  that  during  the  month  of  Octo- 
tke  aloccrical  conclitions  of  the  |Kia.k  of  Teneriffe  were 
WDc  as  ill  every  other  jiort  of  the  world.  The  jiolcntiul 
Boderately  positive  at  the  nme  distance  from  the 
«ven  at  considomhlc  aUiuidw,  hut  the  tension  roee 
■DnKMHlv  round  a  sharp  |>aint,  and  a   projecting  edge  of 

!k 

Tfeatttry  Ustating.— Meesre.  Jamee  Patei-soti  and  Co. 
jiHt  hftd  built  a  new  factory  at  Duiid&e,  called  the 


Lawside  Factor^-,  for  the  manufacture  of  juta  The  main 
factory  is  260ft,  long  by  132ft.  broad.  Adjoining  this,  bnt 
luirtitioned  off  by  a  main  wall  with  sliding  iron  doors,  are 
the  finishing  and  forwarding  departments,  having  a  fioorogs 
sjacc  of  l.^Oft  in  length,  by  90ft  in  breadth.  This  betory 
will  bo  li^'hted  entirely  by  eledridty,  and  it  is  the  largest 
work  in  Dundee  so  lighted.  A  Mather  and  PlaU  dynamo 
is  used,  of  the  Manchester  tyjie,  No.  6a  sim,  compound 
wound  for  an  output  of  100  volu,  330  um^Mres  at  a  sjieed 
of  900  rcvolutiona  [tor  minute.  The  resitttatice  of  the 
shunt  coils  is  18  ohma,  ami  of  the  aerim  coils  00045 
ohms,  and  of  the  lu-maturc  001  ohm,  the  IoIaI  elec- 
trical efBeieniT  being  91  per  cent.  The  nuiehino  is  fitted 
with  co[)iier  commutator  iiuukted  with  uii<u,  and  has 
three  hnishcR  on  each  rocking  arm,  each  st;|»nituly  adjus- 
tiblc  with  Hpriii;<  fttrwatd  thnint  and  hold-off  nitcb. 
Thc!  dynamo  i.^  driven  by  the  m»i»  fsiclory  engine  from  the 
second  shaftH,  mid  generates  the  current  noceagary  for  423 
Edinon-Sw.nn  UmjMof  16,  and  a  few  of  8,  52,  andSOcandle- 
l)ower  at  i>rc4«nt  iustollod.  but  is  sufiiciently  Urge  to  Hupply 
£50  lights  The  current  ia  controlled  by  a  tive-way  switdi 
pluced  it)  thc  dynamo,  the  five  main  departments  being  the 
factory,  limsbing  de|>artmeiit,  handloom  shop,  engine  room, 
and  olhi'eJL  The  ofGcea  are  lighted  by  52  lamps  controlled 
by  ill!  uight-way  switch,  so  tbit  any  of  thc  rooms  may  bo 
Ughttx)  at  pleesiuv.  Each  narrow  loom  it  lighted  by  one 
of  the  lamps,  the  wider  looms  having  two.  Safety  fuses 
nTv  iisod  throughout  the  itutlallutiorL  The  wires  ore  insuUted, 
and  1>eHi(ies  are  encln»e<l  in  a  wooden  caaiiig  so  as  to 
prc^'ent,  as  far  an  jN»aib1e,  any  damage  arising.  Provision 
ia  made  against  any  accident  to  the  new  itliuninant  by 
nine  l^iwer  laniju  placeil  at  variouii  jminta  thrniighont  the 
wnrkH,  an  that  in  cnse  of  the  engine  having  to  be  atopjxifl 
from  any  canso  thc  gas  lamp»  can  be  turned  on  in  a  mommit. 
The  electrical  ongineeni  who  hare  carried  out  thin  work  are 
Messrs.  Lowdon  Bros.,  and  it  hiu  been  carried  out  under 
the  Bupurinleudbncti  of  Pixtfes^or  Kwiiig,  who  wrote  out 
the  K|iccification,  and  has  acted  throughout  as  consulting 
engineer  for  the  installation.  Thc  factory  in  »  model  one 
in  many  respects,  and  thc  linn  \xaB  sinirod  neither  pains 
nor  cost  to  provide  a  building  in  which  they  shall  bo  able 
to  caiTj"  out  the  work  in  the  best  ])o8BJble  manner.  On 
&itiu-day  niglit  last  the  employ^  at  the  Liwiude  and 
Heathfield  Works  were  entertained  to  tea  and  a 
doQco  by  Menn.  Longoir  and  Coupcr,  to  the  num- 
ber of  about  £00,  in  the  yarn  left,  which  was 
decorated  for  the  occasion.  ^Hulst  the  party  were 
assembling  the  loft  was  lighted  by  gas  ordy  ;  hut  after  the 
giieHta  hod  t^kcn  their  noats  the  electric  light  flashed  out 
from  a  large  niunbor  of  lamps  hung  from  the  roof,  and 
instantly  there  was  a  brilliant  illumiiuition  of  the  large 
room.  A  hearty  cheer  from  tlie  people  showed  their  appre- 
ciation of  thc  new  light.  In  the  course  of  thc  cvt-uing  Mr. 
Longait',  who,  witli  Mr.  Cou|)er,  are  the  partners  of  the  firm, 
stated  that  they  had  triod  to  make  the  new  works, 
with  respect  to  ventilaliou  and  heating,  as  coBifortahle 
and  healthy  aa  poiuihl« ;  and  with  regard  to  electric 
lighting  they  had  improved  vastly  on  the  present 
Hyatcni.  lie  thout;ht  tliat  with  cuiiain  precautions  the 
electric  light  would  certainly  )ie  the  light  of  the  future,  aa 
waa  evidenced  by  the  brilliant  effects  produced  in  the  works 
that  evening.  There  ia  no  doubt,  we  think,  that  the  con- 
clusions of  Mr.  Longair  arc  correct,  and  that  it  only  roquires 
care  and  attention  on  the  port  of  electric  l^bt  engiiwen  to 
vastly  increase  the  business  that  Is  being  done  in  the  light- 
ing of  all  kinds  of  factories. 
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CONSTANT  PRESSURE  IN  ELECTRIC  TOWN  MAINS. 


m. 

Beforo  entering  u{>oti  the  r^iiestioii  of  regula.ling  the  pre»- 

sure  by  resistances,  whioh  is  tho  third  method  niontioited  in 

our  luAb  article,  it  may  he  useful  to  hrivtly  rocapitiUato  tbu 

inv«stig)ttiou  hx  far  as  it  ha»  Iwen  ciiTiotJ  in  our  two  pro- 

vioua  artioles.    AVo  ahowwl,  in   the  fimt  pbcu,  that  the 

variation  of  6  per  tent,  in  the  proMiu'o  up  and  dowi  from 

tlM  standiird,  as  cont«Tnj)1at«ii  origitiitlly  in  the  Bouiil  of 

REVade  Kulw,  is  inadmissible,  and  that  1|  per  cent  would 

ryrobftbly  be  foiiud  a  prActicwl  workiiig   limit  hy  which  the 

aiee  of  nmina  must  Iw  rlctcrminod.     \\c  thu[i  ilcult  with  the 

^economic  condilioiiR  rogulating  the  viae  of  feeders  as  d«]>sj>- 

,dent  upon  the  pomiiMible  loss  of  pressure,  which,  hj-  wuy 

■  of  example,  vro  took  ut  20  vulta,     Th«  next  ste)>  iii  our 

inrestijption  v/va  to  shun-  hun*  un  iiicmt.'^c  in  the  iiiiniltcr  uf 

feedfii-s  produces  economy   in  cop]>er,  Inil  thiit  in  that  ciae 

the  prcssitiv  un  each  feetler  miut  be  uikIci'  indeiKiKlent 

contml.     Tlic  device  of  using  hinijK*  of  ililfereiit  volinjje 

we  foiinil  to  Iw  impniL'ticHblu,  iiiitl  we  also  fotniil  th;<t  the 

[pTMstire  oil  each   feeding  centra  miut  1>0  at  all  tiino«  1{0|>t 

Eat  lOl'S  vults  if  the  lumps  are  of  100  volta.  The  diifinilties 

■of,  and  ohjectioiiE  to,  luing  an  iude{>endent  dynamo  for 

each  feeder,  anti  those  of  iiBtny  a  nnmlicr  of  muin  dynamos, 

und  siouil  r^iilating  dyiianios  for  the  foctlcra,  we  found  to 

he  to  great  m  to  preclude  either  system  from  pi-antical  use, 

leaving  uvoJIahle  only  the  method  of  rcgidatiri^;  by  resist- 

haeea,  which  we  shall  now  examiti«  in  (let4iil. 

For  reasons  already  utatcd,  the  rcsituncc  to  he  put  in 
each  fouder  must  he  winally  di\ideii  bptweeri  the  outgoing 
and  incoming  branch,  and  the  jH'ewv.cc  to  be  kept  on  the 
main  bars  at  the  station  must  cridcntly  he  at  IcMt  as  high 
asthittroquirod  for  the  fewler  which  is  most  heiixily  loaded. 
The  rcMManee  on  this  feeder  would  then  be  eo'mplotely 
cut  out>  and  the  reeistancos  on  the  other  foodcrt  would  bu 
adjiuted  inversely  to  the  current  each  has  to  carry.  Let 
c,,  c^,  fj,  Aic,  represent  the  ciirreiila  in  the  first,  aeconrl, 
'uird,  and  the  other  feeilers,  r,,  i.j,  r.„  Ac,  their  rest»ljtrice.t, 
and  /»„  pj,.  p.^  &c.,  the  rcmalinices  of  their  ruspoctive 
rheontntx ;  then  the  following  fonrndiv  expreaa  the  cnn- 
Uitiou  of  regnktioii  : — 

j>  -=  101-5  +  f,  (r,  +  p,) 
=  101-5  +  r,  (r,  +  p,) 
=  101 -.I  +  .,(r,  +  ,^), 

If  the  tint  feeder  h  the  one  most  hc^tvily  luadod,  we  reduce 
p^  to  zero,  and  hnvc  the  prcAAiire  on  thi^  main  bnre. 

I'  =  101-5  +  r,  r,, 
The  resistance  to  be  inserttitl  into  tha  second   feeder  is 
found  from  the  fonnidn— 


ft'\ 


giving 


/^  -'■/i^'  't 


The  fimaller  e^,  the  ciin-cnt  in  the  second  feeder,  as  com- 
pai'ed  Ix)  i\,  the  current  in  thu  lirst  feeder,  the  larger  muse- 
DO  the  artiltciid  resistance  ^  to  be  intwitod  in  the  second 
feeder.  If  no  current  at  nil  i#  rcfiuirixl  in  the  »6cotid  feeder 
"that  is  bo  say,  if  all  the  lamps  ordinarily  supplied  from 

that  feeding  centre  are  switched  out — the  ratio  -}  bocomoa 

infinite,  and  the  resistance  />,  must  also  he  mauo  infinite 
— tlii»t  is  to  say,  the  connection  of  the  second  feeder  with 
the  main  bai-»  ttiiisl  be  completely  broken,  There  i»  no 
difficulty  in  doing  this  ;  but  what  liappeiis  if,  instead  of  nil 
the  lamps  on  the  second  feeder  h«ing  ttwiti'lLed  ofT,  u  few 

arc  loft  on  1    In  this  case  the  nitio7,  although  not  infinite, 

is  very  largo,  and  wouUl  i-cqtiiro  p,  to  be  iUbo  very  large. 
Now,  lutificial  reaiatance  coils,  or  rheostats,  ca[)al>le  of  carry- 
ing heavy  etirrenta,  are  alway>i  iomcwhat  ciimlxirsome  ;  b\it 
when  their  rMiatance  i»  requii'ed  to  be  very  high  thoy 
become  almost  unwieldy,  and  the  iiuestion  ariiios  whether 
our  enpedient  of  regulating  the  |iruanure  by  means  of  these 
rhoosbut^  is,  after  .-ill,  a  pntctiutble  one,  considering  the 
large  range  of  resistiiuce  lequii-cd  for  em:li  rheuHUit.  To 
,  answer  this  question  u*e  niu^t  find  out  wli:it  is  the  amallest 
'"        of  reswlftnoe  we  caa  do  with  in  each  rheostat    The 


raiigo  natm-ally  depends  upon  the  more  or  less  eren  use  of 
light  throughout  the  distnet,  being  greatest  when  the 
cutnge  in  the  density  of  lighting  on  neighbouring  ^K>rtioMl 
of  tha  uetwork  is  most  abrupt.  To  obi^in  the  hmita  wo 
must,  therofonj,  inv«*iigiito  some  of  tha  worst  possible  ease* 
of  uneouaJ  distribution.  One  of  thow  cases  is  evidently 
when  all  the  lights  arc  on  in  the  neighbourhood  of  alter- 
nate feeding  centres,  and  no  lights  are  on  in  the  neighbour- 
hood of  the  intermediate  feeding  centres.  Another  com  is 
when  the  full  demand  and  no  demand  alternate  in  neigh> 
bourin^  districU,  each  supplied  by  2,  3,  or  more  fesdortb 
The  Unt  citne  is  in  its  simplest  form  graphically  represeoted 
by  Fig.  I ,  where  H  N  rui>ro&ents  the  uotworlc  ntain  (sbowti 


N        A        M  B 


C 


D        Nl 


B 


D 


Fir,.  I. 


by  a  eingto  line,  although  iti  reality  cotisisting  of  a  [mir  of 
i^iibles),  and  A  It  C  1>  are  the  feeders;  those  shown  in  tbicJl 
lines  being  supitc^ed  to  serve  the  districts  where  the  dc 
is  at  its  maximum.     We  stip|>n«n  all  tlie  lamps  between 
and  (i,  to  he  alight,  all  the  lampa  bUwoeu  (l,  and  r-,  to  ' 
extingiiiaheil :  ami,  again,  all  the  lamps  between  r,  and  r, 
be  alight.     For  the  sake  of  simplicity,  we  aswunie  that 
feeding  centres  are  ciiuidistant,  and  that  all  the  (ecde 
ftuj)|ily  equal  nirrcnt  when  the  dcimind  is  uniform, 
problem  is  to  lind  how  much  current  Hows  through  each] 
feeder  when  the  demand  is  uneven,  as  above  explained.     If  | 
the  fooders  B  and  D  M'uro  diKuniiected,  no  current  wouldj 
flow  in  the  portions  of  the  main  comprised  between 
[)ointfl  IVj,  Hr,,aad  Br^.and  the  pi-essureat  thepotnuoj 
and  r,  wnnld  hi:  9S-U  volte.    Hut  the  looment  we  coiinoctl 
idle  f(;edei>,  the  pressure  in  Band  D  rises  to  101  fi  vulta,i 


eun-ont  flows  fi-om  B  to  n,,  from  B  to  c,,  and  from  D 


tO( 


corroapotidingly  diminlDlitng  the  current  in  the  feedi 
and  C.     Lam]>s  ftxod  u]i  to  a  certain  distance  to  the 
ii.j,  and  to  the  right  of  f„  will  now  bo  fe*i  fi-om  the  i 
ill  B,  and  the  ciu-roiit  from  A  and  U  will  not  reach  so 
l)efi)ru.     The  point  of   lowest  pi-e»sure  on  the  main  mt: 
endently  1m  that  lying  Initweeii  the  last  lauip  fed  from 
and  the  next  lamp  wbich  is  already  fed  from  6. 

Let  .c  lie  the  uiatance  in  yards  of  the  point  of  lo 
pressure  from  A. 

Let  if  he  the  dislaneo  in  yards  between  A  and  B. 

Let  r  be  the  reaisLincc  of  the  main  out  un<l  home 
yard  run. 

Let  y  1>e  the  ctiirent  taken  from  the  main  per  yard  rai 
at  full  supply. 

Let  ('^  Ik;  the  current  in  A. 

l^t  C'u  be  the  current  in  B, 
Then  the  followiitg  ef^uationit  are  self  evident 

The  range  of  resistance  en  feeder  B  is  determined 
the  ratio  between  C^  and  Cn  and  to  find   this  we  mt 
ascertain  the  distance,  j,  as  given  by  the  condition  that 
drop  in  pressure  from  A  to  M  must  bo  equal  to  that  fi 
BtoM. 

Since  lamps  ai-p  supplied  all  the  way  between  A  and  M 
the  loss,  A,  is  half  that  which  would  take  place  were 
whole  current  flowing  out  from  A  to  M  and  buck  from  M I 
A.     Vi'e  have  therefore 

Similarly  the  loss  between  a.^  and  M  is  -  ^(--x\r 

which  must  be  added  the  loss  between  B  and  ii,  antoitnt 

to  —  .  -J.    We  have  therefore 
2       2 


»»yj 


2  ^2      2  \%       ') 
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Bjr  combining  the  two  equations  we  have — 


from  the  efinfttions  for  the  cnrrcnl«  the  ratio  of  Cj,  and 

C,  u  j— ,  hencB 

jr 

3 


"■a-^H-') 


Tb«  point  M  Uae,  th«r«forc,  three  tiine»  as  far  from  A  us  it 
lies  ux>m  tiy  and  th«  feeder  A  tuiut  CAnry  three  timee  the  car- 
rant  which  the  feeder  B  carries.  The  ume  ratio  eviilenllv 
km4t«B  to  the  other  two  feodcra,  the  conditions  h«iijg  idBinj. 
<»L  We  lind  thus  that,  cvoii  uader  those  v«ry  unfavoiu-ablo 
wndltians  ci  Hi|i{ily,  the  ratio  1)etweeii  heavily  aixl  lijjhlly 
loaded  feeden  is  only  3  to  1,  and  the  Riaxiiiuim  resistance 
required  in  rheostat  ^,  eay,  the  second  feeder  U 

If  the  rosiatancc  of  dtlTcreiit  feeders  wore  upiJitixiniately 
ei)ital,  then  the  greatest  ran{{a  which  atiy  »t  tbe  rheoatatK 
nettl  have  to  meet  the  case  of  nnfi<|iial  liiatnlintion  ahnvc 
MRHned  U  only  aliuiit  twice  tliat  of  the  rvaitfUncc  uf  ccich 
feeder. 


V     A       «      B      6      0 


D     d      E      4      F 


N 


Fio.  2. 

Nov  OS  to  the  o4hor  case  of  unequal  distribution  men- 
tjcned.  If,  at  in  Fig.  2,  a  ]inii'  of  heavily  Initdefl  feerlers  in 
kd^Kcnt  toa  [utir  of  lightly  loiulo«l  onoa,  the  ourrotit  Hou'fl 
frina  H  right  ami  left  towards  a  and  b,  but  from  C  unly  Ui 
ih  left  of  I'.  Similarly  the  cnrrcnt  from  D  flows  only 
tonnls  the  right  towanis  '/,  hut  not  to  the  left,  whilst  the 
cnrreol froin  £  flone  right  and  left  towonls  r  mid  d.  The 
Doiat  of  lowest  iire)»in'e  miiat  again  lie  |  of  the  dis^tanve 
Mbnen  feeding!  i-eniro.«  Ut  the  ri^ht  of  II  nml  tn  the  left  of 
Itbutthe  eorroDt  in  the  Hj^litiy  l-judcd  fuodcrs  wJU  ii»w 
only  1«  half  what  it  niis  |)rvviuUNly.  nhilKt  tliiit  in  the 
kahly  looiied  foedeis  ha-i  sltj^htlv  iiuTitaneil.  It  ia  now 
*"4per  cent-  of  the  full  ilcniand  inMcad  of  1^  |wr  i'«iit, 

nliefar?.     The  ratio  -H  b  thii.^  incnuiiieil  to 

IVith  feeder*  of  equal  reaigtanee,  the  greatest  niTige  of 

nnlanea  ol  luiy   rlieostal  would  ther«fui-o  Im  ulniiit  fix 

ina  the  reaistance  of  the  foLik'r.     A  Kiimtlcr  nxtv^n  would 

ffiliee  if  we  had  aKsunie*!  ontt  uf  lh«  Iijj;)illy  loiutud   fuetk-i's 

JiKofUiecto'l    allOffethcr,     It  mijubt  be    iitado  a   nilo  in 

ir-.fi.ni|.'  tho  regulating  switchcii  tliut  any  fucder  kIiouM  )*t 

•  1  as  Mxm  as  the  cturent  it  earrittii  has  iiacTmsod 

I.  i-'  to  20  per  cent,  of  the  cnrrent  in  the  heavily- 

'  1  feoden  next  u>  it ;  and  in  th  is  case  thti  r&ngQ  uf  ench 

■    i.iL  need  only  be  from  throe  to  four  times  the  resis- 

if  its  own  feeiler.     Thia  ia  not  an  excessively  large 

.iKf,  and  thcii:  will  generally  Ije  no  dilliculty  in  lind- 

.'«<m  for  the  cuiU  without  crowdiiijf  thcni  so  an  Ut 

ULLuir  their  coaling  caixjcity- 

If  the  rmdcr  has  followed,  \ll  m  far  he  will  have  hocii  that 

([Vublemof  inainlaining  an  almost  constant  presHure  on 

muiua,    even   under   giijully    vuiTing   cunditiuii!;  uf 

■fipir,  it  caiKible  of  an  eaBy  solution,  and,  m  a  matter  of 

'brt,  has  been  solvod  in  ntany  Aniericaii  and  ContinentJil 

tmnt  iniitaJUtiuite  in  the  manner  wo  have  here  genemlly 

ibikalcd.     It  is  hardly  necessary  to  point  out  that  by  the 

•doptiftfi  of  a   ninlti))le  wire  s^-stcm  tne  co^t  of  mains  can 

^    flightiy  reduced,  wliikt  tLc  method  of  rogiilnting  the 

mire  at  the  fee<lin»  centres  rcmivins  eqiiallv  a|)i>licnhle. 

re  have,  liuwever,  lelt  the  more   rimii'licated  systems  of 

out  of  coiuideruion,  b«cau8e  the  method  of 


ro^dation  i«  the  same  in  ftU  e&see  |  and  u  we  only  dea.1t 
with  olcmcntirj'  [jriiiciples,  we  coiuKlered  it  preferal>Ie  lo 
show  the  application  to  the  most  simple  case  of  ;•  two-wire 
Bvatom  working  at  100  volt*.  There  remains  yet  to  be  con- 
sidered the  (pioatiou  of  oconomy,  ^Vhat  percentage  of  the 
total  electrical  energy  developed  at  tbe  ftation  is  waited  in 
heating  the  rheostats  t  This  question  can  evidently  only 
be  unawcrcd  when  the  conditions  of  supply  in  any  given 
caao  arc  definitely  known.  We  select  aa  an  example 
the  firat  caae  of  unoqiuil  distribution  dascriT)ed  alwve, 
in  which  full  supply  and  no  (fU|>ply  alternate  in  the  imme- 
diate iicighboiirliond  of  adjacent  foeding  coiitn'.').  We  found 
that  under  thejsti  conditions  neighhonniig  feedei-R  Ciirry 
alternately  j  and  1  of  their  full  working  current.  If  the 
full  Biip|ily  in  on  ail  over  the  district,  each  feeder  carries 
the  full  working  current  and  losea  20  volts.  At  j  current 
the  loR-1  JB  therefore  1  Ti  voltx,  and  at  {  current  the  losu  in 
5  volt^  Wo  wotdd  tlturefore  kcc|>  llt>'.'3  volts  at  the  miiin 
burs  in  the  station,  and  aliort-circiitt  the  rheostats  of  the 
feeders  which  carry  j  of  the  full  cuiTenl.  We  woidd  also 
adjust  the  rheoAtata  of  the  other  fcedei-s  (Uioeo  which  cairy 
i  of  the  full  cmroiit)  so  ius  to  absorb  10  volt«.  If  1,000 
amjMivs  are  l»eing  sent  out,  7'fO  amjieres  would  thus  go 
straight  to  the  feeders,  and  2.'i0  would  go  to  the  feelers 
thrangh  the  rheotttats  generating  heat  cqui\'aleTit  to  2,>^00 
watt».  This  eiier^'  h  lost.  The  toul  energy-  devuluiiod 
is  ]  I6,-'»00  watts,  and  that  actually  8Upi>lio(l  to  the  feeuera 
ia  llC,rtW-2,.iOO=IU,000  watt*     The  efficiency  o!  the 

regulating  appliances  is  therefore  ^'-.-w^:  "ST'S  per  cent. 

This  is  ;in  ox«?eedingly  high  efficiency,  and  only  obtain- 
iiMe  if  we  at  all  times  regitiiite  the  dynamos  as  to  |>roduc(; 
exactly  the  prc*8iirc  roquirod  by  the  ncavily-loadcd  feeders, 
but  no  more.  In  [iractice,  however,  it  is  found  adviwible 
to  keep  at  the  main  bars  a  slightly  larger  pressure,  so  u  to 
have  a  small  margin  of  rcgidation  on  all  the  feeders,  but 
oven  allowing  another  5  j)er  cent,  of  loss  on  this  account, 
the  cl!)ciency  of  resistances  as  regiilator.4  mit&t  still  be 
gicuter  thiin  Ibi^t  of  separate  regulating  dynumos,  wliicli 
wo  have  nlrcaiiy  cuntlcninod  un  acctiunt  of  complicatioii. 


PRACTICAL  ELECTRICAL   UNITS. 

BY  W.   li.   JaSON. 

(Cotilitnutl  fmui  /WjjK  SO.J 

\'2.  KfffUi'Mffhitmnit  Jlfialiont, — Having  defirieil  the 
vaiioiis  units  by  which  engineers  estimate  the  work  ^ven 
t<i  aril!  oliUkiiicil  fiiim  dynamo  machines,  wo  Imvc  now  to 
coneidiir  the  relalion  which  the  ineehiuiiral  am)  electrical 
sel»  of  units  resjjcctivcly  l-Ciir  to  eiuh  other,  \Vc  have  said 
that  the  work  given  to  a  nuichiuc  is  cxjircsscd  ia  the  form 
of  a  pT'OA«nrc  into  u  dUtmice,  and  the  {lower  in  ihe  form  of 
a  priSMiire  into  ft  velocity,  while  the  work  rooeived  from  a 
machine  is  ojqircaBud  by  electric  quatitity  into  difTcrence  of 
pi)tentt:il,  ;inri  jwwcr  by  current  into  diflcrcnce  of  jK)tenttal. 
riu>  niorlianioiil  unit  of  work,  the  fontjioiind,  has  iti  exact 
electrical  u'juivalcnt  in  jouli>s,  while  the  mecliuniud  unit 
rate  of  i»erforniirig  work,  the  lionsc-powcr,  has  its  oijuivalent 
in  mittH.  Much  time  am)  talmur  have  Iteon  s|>ent  in  deter 
mining  tliesD  relutiotis  with  accuracy,  and  the  following 
figures  jj-ive  iho  results  :— 

w    L-    J  '  Fuut-]>oiiiKl  =       1 'S.'iC  Joules. 

""'■''    t  1  Joule  =      -73725  Foot-pound. 

1  liorso-iMiwcr  =  7*6  Watts. 

1  Watt  =-001340j  Horse-power. 

13.  Jtfhfioti  MwWH  ilfat  ffin/  fforh. — Of  the  relation  be- 
tween bent  and  mcchaiiitid  work  the  ruador  has  doubtless 
srmic  kitowleilge.  A  rjilway  tiuin  brought  to  rest  at  the 
pliitfotiit  l>y  the  anplication  of  the  brakes  is  a  familiar 
oxample  of  this  rcWioiL  Here  the  risible  motion  of  the 
train  i-i  T-afridly  converted  into  invisible  molecular  motion,  the 
oncrgz}'  given  up  taking  nltimutely  the  fonu  of  heat.  The 
kinetic  viiur^v  uf  the  tntin  is  tninsformed  into  heat  ciiergj- 
wheii  the  braW  are  put  down,  a  resistance  being  overcome 
through  a  RjKice,  and  work  Iniing  thut^  {rarformed  as  a  result 
of  the  transformation.  In  the  case  of  electric  Ughtine  it  i« 
evident  that  the  cuci;^)'  of  the  cturent  la  conrertea  into 


Power 


beat  in  the  arc  and  inc»iideec«nce  lampe ;  but  it  ia  also  true 
tliiwt  a  certain  amoiinl  of  hmt  i«  geiieratfKl  wlieii  a  cuiTent 
Inflows  ihroiigh  tlie  most  iKirfect  runJuctor.  Th«re  in  iiivii- 
riaWy  some  work  done  by  the  current  in  {wkesing  and  the 
heat  geiienit«(l  ie  an  exact  mcjuiire  of  this  work.  In  the 
case  of  Wilier  flow-iii|r  through  pijie«  there  i>t  always  due  to 
the  fnction  a  cvrtaiti  antoiint  of  wock  *\ontf,  and  the  hoat 
genorated  (hio  to  Ihia  omse  ia  aiiuloKoiiH  to  the  heat  gono- 
rated  in  conductors  by  the  [Mtssnge  of  a  inirrent  The  rise 
of  tcmpentturo  in  conductors  i»  oftentinic*  very  slight, 
bocauae  their  resistance  being  low  the  work  done  in  thom 
JB  anu.ll.  But  when  indifferent  conductom,  such  as  Gorman 
silver  or  platinoid,  nre  employed,  the  heating  tkerontes  very 
npparcnt  for  the  «impIo  reii«on  that  n  greater  amount  of 
work  is  done  per  foot  of  length  in  eonding  the  ctiiront 
through  them.  Bet\reen  the  work  done  and  the  h«at  gene- 
rated in  comliidors  there  is  a  perfectly  detintt<?  relation 
which  has  been  carefully  dctunniiiined.  In  England  the 
mdt  of  beat  ia  the  heat  reiiiiiiwl  tn  niise  a  poiuid  of  water 
from  0*  C,  to  I"  C,  and  if  the  energy  of  the  electrii:  cnrrenl 
is  enitiloyod  to  generate  beat  we  reijiitre  for  the  iirodiiction 
of  each  bout  unit  1898  joulea. 

14,  KialrittU  Mtfunurrmtut. — It  is  not  the  intention  to 
doacnbe  hero  the  \*arioiia  formn  of  instnimetits  liy  which 
the  work  oblaiiivd  from  tlyiiiiiiio»  may  be  mcsieureJ,  hut  u 
brief  refcrunce,  with  a  hint  b«re  and  there  relative  to  their 
use,  may  be  mada  It  has  already  been  stated  that  what  it 
ia  deeired  to  moaimre  most  frequently  is  the  ciurent  flowing  at 
any  moment,  and  nut.  tbu  quantity  uf  dectricity  whic^^h  has 
ptMsed  after  a  given  time.  Instnimunla  designed  to  measiu-e 
the  current  arc  termed  ampere-meters  or  nn)fnW>v«,  atid  are  of 
endleaa  ^'ariety,  but  the  merits  and  demerit'^  of  the  various 
deeigna  need  not  be  discnaaed  here.  Foi'  thvii-  uitiuu  they 
de|>end  on  the  pro|iorty  of  the  ciuront  to  deflect  a  ma£- 
netiaed  noedle,  or  on  the  mutual  action  of  two  or  more  coiTa 
traveraed  by  the  current,  or  ou  the  attraction  between  iron 
ooreaand  current-carry  in";  solonuida.  In  such  insmimunta 
there  may  bo  a  i»art  which  is  caused  to  move  in  ojtpoaitiori 
to  a  controlling  force,  and  which  take»  up  a  |]o«ttion  de- 
pending nuon  the  current  flowing;  or  the  comrulling  force 
toay  be  adjusted  by  the  observer  until  the  force  |>rt>duced 
by  the  ciurent  and  tending  to  move  jwrt  of  ihe  »y«lem  i* 
balanced.  In  the  former  kind  the  pMls  ou  the  mutual 
action  of  which  the  niMsiu-cmcnt  depends  have  dtfTcrent 
relativo  iHiBitions  for  each  value  nf  the  current,  in  the  latt«r 
kind  they  maintain  always  the  nanio  lelative  |)Oftitioii», 
The  former  may  be  termed  indicating  instnimcnts,  because 
they  continuonaly  indicate  the  cunonta  flowing  Hithnni 
interference  of  tbe  attendant.  -By  raatnH  of  u  ]iointer 
fittachod  to  the  moveable  juirt  of  the  iiifiti-Dmcnt  the  current 
flowing  from  moment  to  moment  is  iiulicatcd  on  a  dial 
gnuluated  in  aniporos.  Instrumonia  in  which  a  moveable 
part  is  balanced  by  the  torc[iie  of  a  spring  or  by  weigfata 
arc  termed  lero  iiutnunvntc,  bi-causc  the  moveable  (lart  is 
always  at  zero  when  a  riyiding  is  taken,  iho  force  tending 
to  move  it  from  zero  being  baknced  first.  In  these  instni- 
ment4  the  torque  of  the  spring  or  weight  in  the  sadopan 
moASUres  the  current  flowing,  but  they  labour  under  the 
great  dieadvuntaj'e  of  rt-quinny  manipulation  by  the  ob- 
server before  readings  cilu  Iw  taken.  For  ihi-'?  reason  their 
uee  is  I'estriL'ttid,  being  employed  only  in  the  hklwratory, 
where  in  sonio  forms  they  we  most  useful  as  stan- 
darde,  or  in  practical  work  under  circnmstances  which 
leave  the  iisor  no  choice.  Zero  inittrumonta,  although 
mcmtly  out  of  place  in  the  electrical  factory  or  in  instalU- 
tion  work,  {Hissoea  ad\'unlugOH  as  standards  for  the  reason 
that  the  force  tending  to  distiurb  the  bidajice  can  geuurully 
be  exjiressod  by  some  aimple  law,  if  ihu  |iart«  iircser^c 
always  the  same  relative  |>OMJtiijn8.  If,  (or  uxamplo,  there 
are  two  coil*  lying  with  their  planes  parallel  to  eujch  other, 
in  both  of  which  a  current  of  the  same  maguitiido  ttuws  in 
the  same  direction,  the  attraction  lietweon  thusu  titxW^  is 
discovered  to  l»e  profvoitional  to  the  *i(|narc  of  the  cuiTent, 
Having  carefully  asccrUiiiiod  by  luilancing  one  coil  ag;iin«t 
a  sralc]>;ui  the  attrai-tivc  force  corresjMnidinf;  to  aiiy  pur- 
ticular  current,  we  can  tell  at  once,  knowing  the  law  whi<:h 
govenia  the  iustnuiient,  the  foite  corrcsjmnding  to  any 
othul'  current.     Similarly  no  knuw 


that  ill  the  case  of  two 
coil*  having  their  planwi  at  right  angles  to  each  other,  the     euiTcni  through  the  coirwheni- is  some 
tendency  lor  one  toil  to  twiat  round  until  ita  plane  cor-  '  ment  is  liable  to  polariae  it,  thus  altering 


responds  with  tbat  of  the  other  coil  is  also  |iro|)ortionall 
to  the  MpiiiTo  of  the  current,  and  to  keep  the  rnil  at  rightl 
anglej)  a  lonpie  or  twisting  force  pronortional  to  the  u\\ 
of  the  current  must  be  put  upon  it.  The  construction  of 
W.  Thomson's  balance  instrument^  in  which  the  attmctin 
force  of  cun-eni-cjiiTyi  ng  coils  ia  balanced  by  weighta, 
iMuted  on  the  law  fttaled,  as  is  also  the  eonstnietion  of  the| 

well-known  Siemens  dynamometer,  Imth  good  iostr 

for  use  as  standards.     To  catihrate  such  standards  wc  hav 
recourse  to  the  deposition  of  silver,  and  great  care  mURt 
taken  in  making  the  determinations.    The  eilrer  bath 
placed  in  scries  with  the  instnimcnt.  and  the  current,  whic 
must  be  maintainerl  constant,  derived  from  a  secondaty  ~ 
tery.     Afiet  a  certain  time  the  d«|K>!tilcd  metal  i*  <"arefullj 
weighed,  the  current  fion-iiig  during  the  experiment  havin| 

\V 

amperes. 


been 


'01 7^531 
where  W  14  the  weight  of  silver  deposited  in  gniiDa, : 
t  the  tune  in  secoitds  dimnj^  which  the  experiment  last 
The  reault  should   l>e  checked  with  ciin-entA  of  differ 
mitgiutudcK,  and  once  having  obt^uned  the  balancing  fot 
euiTespunding  to  various  currents,  the   instrument,  l>eiii 
one  not  liable  to  alteration,  and  with  u  known  law,  can 
enijitoytKl  fur  calibi^tiug  all  kinds  of  amuiot«i-s  for 
use. 

For  the  meiiaurement  of  diflerencee  of  ^wtential,  uHmt 
are  employed  which  dejiend  for  their  action  on  some  of 
projiortieK    of    the  current    already   mentioned,  and 
remarks  made  regarding  ammetera,  with  respect  to  inat 
nicnta  employed  lor  pmctical  work  anil  for  IdKinitorj'  u 
apply  etiually  to  voltmetera.     A  voltmeter  is  ivallv  an  an 
meter  of  high  re«tst4ncc.     It  has  its  coils  woun<j  with 
large  nnmber  of  turns  of  fine  wire,  instead  of  wiih  a  fe 
turns  of  coarse  wire,it«  reaiatanee  being  often  some  oiillic 
of  times  grcnter  than  that  of  an  ammeter.     Tho 
|HisRing  through  it  ia  conaeijuently  very  small,  ita  roagnitud 
indicating  the  volta  at  the  terminals.     The  tAmiinaU  ar 
connected  by  wires  lo  the  two  poittts  Iwtween   which  it 
desired  to  measure  the  difTeronco  of  potential,  and  the  ' 
of  the  iristnmient  is  generally  gradiuted  in  vo1t»  that  tlij 
ditlorence  may  be  directly  read  ofT.     In  using  vottmc 
one  must  be  careful  to  lot  tho  current  flow  through 
only  while  a,  reading  is  l»eing  taken,  in  order  ihat 
to  heating  may  be  avoided.     The  currciil  Howing  thl 
the  instruDicnt  to  indicate  the  volts  depends  only  on 
resistance,  and  if  from  hoalJng  the  coils  by  tho  |k 
the  current  tho  rciiatanco  increases,  tho  roadingti  olit 
will  obviouslp  bo  lower  than  th&y  should  be.     It  is  pr 
blc  to  select  {or  uro  as  a  standanl  a  zero  instnimcnt, 
moreover,  miut  not  l»c  liable  to  alteration  with  tinu^. 
atandanl  may  Ite  wilibrated   by  compamoil   with  a  ceil 
known  E.M.f'.  in  the  following  way.     If  wo  have  a 
Hon-ing  through  a   nunilier   of   resistaiicea  we  know 
Ohm's  law  that  the  total  ditferonce  of  potential  is 
totid  rexistancc  as  the  difference  of  potential  botweea^ 
two  [joints  is  to  the  resistance  included  between   tit 
SumwBe  now  we  have  a  number  of  rulstxuiee  coils,  tfe 
values  of  which  are  known,  connected  in  scrios  whh 
unknown  diiToroiico  of  potential,  V,  which  may  he  prndi 
by  a  secondary  battery  at  the  terminaU  of  tbe  set.  To  tt 
terniin^U  the  staudani  voltmeter  which  is  to  bu  calilir 
ia  cunnoctod,  uiid  our  object  is  to  find  the  value  of  V 
duciiig  an  indicitJon  on  that  inatnunent     Call  K  the 
resistance  of  the  coils.     Connect  the  standard  cell  tii 
with  a  Bonsitive  gulvunomctcr  and  key,  and  lot  the 
wires  leading  from  these  be  connected  up  to  omhraea  a  ] 
r,  of  the  rcaistanco  li.     Knowing  the  direction  of  the  cii 
in  K,  Let  the  cull  bo  urningal  so  us   t«  opjiosc  any  cur 
whic)),  due  to  tlie  difference  of  [lotential  between  the 
of  the   wires,  would   be  sent  tlirongh   the  cell  ai»d 
iiuiaeter.     1)c)m-(»s  the  key,  and  adjiut  r,  nntil  no  c 
flowH.     Then  ib«  diDerence  of  [xitential  between  the 
wires  is  o'jiial  to  the  KM.K.  of  tho  coll,  and 

*  —  — -, 

r 

where  K  is  thu  E.M.F.  of  the  cell  in  volt*.     Care  iin_ 
taken  to  make  momentaiy  contact  only  with  the  ker. 

itak]"~ 
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Bjr  taltUK  wvera]  oba«rvations  in  this  way  the  values  of 
Uw  indicatiniu  throughont  the  whole  sr-Je  of  tlieiiiRlnimeni 
mn  b«  Uiki>n,  Imt  ilic  rosistaJice  of  the  •.-oiU  shoiiUl  Ihi  vci-y 
bigli  awl  thv  ciim-ut  very  etiMU  in  order  to  prOTent  arrora 
■rini^  from  ib«  hwtiiig  of  the  coils. 

fT"  if  cmtiiiucJ.} 


EFFICIENCY   TESTS   OF   ELECTRIC   MOTORS  FOR 
AHATEURS.* 

BY  W.  K.  D.  CRANK. 

Mt  pnrpOM  in  prAsentincthi«  jKitwrhcforc  thoASHocUtion 
ui  lo  deecrilM  clearly  and  l)ricily,  for  the  I>oiicfit  n(  those 
wbii  ,1*  yet  have  tmii  a  limited  knowledge  of  electricity,  the 
m<^thi>ili4  and  iiii[nratiie  vmployiM)  ill  the  t«st«  for  ilolor- 
tDiniitif  Uie  elficiency  of  lut  cloctric  motor. 

A«  u  well  known,  luiy  Hclf-cxcitiiie  dynamo  can  1m  iiaed 

•leelric  motor  l>y  rerorsiiig  it«  function  a*  »  genemior 

•up|>lying  it  «ith'clcotrical  ou«rgy  to  1>c  convcrUKl  into 

''oKbanicfu  eiierey.  Hence,  it  will  l>c  noan  that  the  inothods 

trA   iMiviiiitii)!  om-ribed  lielow  are  equally  amtlienhle  fnr 

«i' '  ,  the  cQIcioikciM  of  dyDAmo«  m  well  sm  motors, 

«,i,.   ;..i^  .Itntiitrtinii,  howcTer,  th&l  since  tho  officiencv  of 

nijtchiiio  it  the  ratio  of  llie  power  put  into  the  machiite 

,  Um  ttseful  work  given  out,  in  the  c«o  of  a  dynamo^  wo 

Lo  determine  tlie  ratio  of  the  nii>clia.nical  work  cx|io!i<lotl 

'he  iirmature  to  the  electric  energy  proiluced. 

ive  wish  lo  find  jurt  tho  rovoree— thut  in,  tho 

■    eloctrn;  energy  cotitniiied  in  tho  current  sii|>- 

nirrtor  t*>  tie  nieehn-iiiail  energy  given  out  in 

•    i    :  iii;^  in  hoth  miichineH  during  the  conver- 
I  of  elertri(-al  in'x  nieihanical  energy,  and  riet  tvtw,  are 
ntimi,  And  may  he  loc:tlised  im  follows  :^ 
[L_ Friction  at  lJi«  boaringt ;  air  friction,  due  to  the  nipkl 
of  armature ;  and  the  friction  of  the  brufihes 
I  conunatator. 
Energy  Inst  tii  the  beating  of  the  wii-es  iu  .imiiitiu'e 
field  coiU ;  voltaic  leakage,  or  l^kago  Fwtwoen  the 
,  and  »  nrUiu  toes  due  to  self  induction. 

letic  leakage  into  tho  air  mid  loss  )>y  the  prodiic- 
ly  or  Foucault  currenta  in  the  iron  fiart«  of  the 
These  eddy  or  Foucault  current*  are  useless  cur 
which  arc  net  np  in  the  iron  in  arniitiiire  and  tield 
I  by  the  mutual  indnctivo  effects  of  the  magnetism 
a  inunm  ood  field  faagoeto  and  of  the  current  passing  in 
tk  amuture. 

Ibe  energy  of  a  current  con  he  expreased,  provided  we 
'  bmir  the  number  of  aiu[)eree  and   the  number  of  volte  of 
itial  Iwtwcen  the  two  ends  of  that  |)urt  of  the  tircuil 
vhieb  the  energy  to  be  tnoomred  is  heitig  aspendyd. 
morobcr  of  amporw  is  me«Bured  by  »  niiit«hlti  uiiiiid'e- 
' ;  the  number  of  volla  by  a  suitable  vultiuutcr.     The 
\c.  m1  tbe  volte  inU>  the  ampereti  ex|ircsse3  the  clac- 
.  cx|iotidcd  \yct  eocond  in   liirui!)  of  the  unit  of 
;_,,  .iinominated    "watts."      As   one   hon*e-|xiwcr    i« 
kl  to  ~lti  walta,  the  niiroher  of  rolt-amgieraii  {i.f.  watts) 
I  divided  by  746  to  cspreaa  the  result  in  horso- 
Biit  tho   current  equals  the  K.M.F.  divided  hy 
Ohm'H  fundamental  law-  or,  K  =  CR,  and 
[•C'K.     UcDcc  it  v,-ill  be  *««n  that,  if  we  can  determine 
'  tvo  of  tbe  three  quantities  E,  C,  and   K,  livlon^ln^  to 
Jire,  shunt,  or  main  roll  circuitH,  wu  can  Qnd  the 
iMiTM-powiir  ill  thAt  circuit, 
'oxuaple,  sup|ioso    wc  wuiit  to  find  tlie  eleulncal 
»-powor    <!i)r>Kiuiied    in  llie  aniwUire   of   ii   utoLor   or 
\Ve  timl  itA  resistance  It,  when  the  muchiiie  is  ul 
the  current  C  ixuaiiig  through  it  when  the 
is  iu  motion,  and   fiy  the  above  formula,   C'K, 
'  deUmiirw  the  niim)>er  of  n-atta  consumed  therein, 
hy  7*G  gii-BE  us  the  hortfrpower. 
.ire  tliree  efScicncee  which  we  may  teeb  for  iti  an 
pioCor,  viz.,  the  efficiency  of  conversion,  the  eloc- 
,  efficiency  and  the  commercial  clhcieney. 

Adeticy  of  conversion  i&  tbu  ntio  o(  tbe  electrical 
■ipfilied  at  the  terminals  to  the  power  actually 


r«n-T  Rftd  t^foR  tb*  DwtfWI  Ku^Dccritu  A^AMMtioD  of  Cwracll 
VMJ,  I>«oat«  9,  1887, 


obtainable  at  tho  armature  shaft ;  and  this  should  never 
be  les.1  than  90  ))cr  cent,  in  meclinm  xiusA  and  large  motors. 
The  balance,  or  10  pel'  cent,  would  lie  tho  percentage  of 
Qiiet-^  a-a«t4Kl  in  the  lo«eo«  enumerated  in  (3)  and  (3),  and 
woilM  include  tbe  percentage  of  loea  due  iny  defecuve  con- 
stmctioii  nnd  an  in-nrnportioning  of  [xiita  composing  the 
motor.     Or,  expreMed  in  >}'mbo1s, 


V        "  +  / 


(1) 


whei-e  w  is  the  useful  power  given  out,  /  the  friction,  Iwth 
i>oiiig  expreesod  in  watts,  and  K  C  the  cloctric  enei;gy  sup- 
jilicJ,  as  meosui-od  at  tho  terminals. 

This  formula  shows  the  caiiacity  of  the  motor  for  utili- 
sing tho  unergv'  of  the  current  ttupiiUod,  aiid  it«  deter- 
miitution  is  iisefid  in  that  it  shows  the  proportion  of  the 
electrical  dofocl«,  and  also  requires  a  determination  off 
the  loss  from  friction,  which  may  lend  to  it«  ooonomic 
reduction. 

The  fifdrifid  fjfi/:imcy  is  tho  nitio  of  tho  external  else- 
triciil  energy"  to  the  tJital  internal  electrical  eiiergj" ;  lliat 
is,  to  the  totjil  electrical  energy  consumed  in  armature, 
shunt  or  main  coil  circuit. 


Or, 


K.- 


K 

EC' 


(2) 


The  comifu-reial  r^cBcy  is  tho  ratio  of  the  oKtomal  elec- 
trical enm-gy  applied  to  the  useful  work  given  off. 

Oi-,  E  =  J^^ (3) 


EC 
Rieaauring  tJic  mechanical 


motor,   or  consumed    by 


power   ^ven   olT  by  a 
a  dynamo,    it  is    now  tdmoit 


DyiismciinslM  for  Small  Motora. 

univorsuLl  to  employ  tho  Bnickctl  cradle.  This,  iw  shown 
in  the  accom|)ftiijing  diagram,  consists  of  a  firm  bed  and 
uprighta,  the  t«i»B  of  which  supjiorl  the  cradle  projier  C 
rwliiig  on  knife^lgra  F^  The  motor  is  accurately  centred 
on  this  cradle,  co  that  the  axis  of  tho  armature  jtwejt  through 
the  (lointe  of  support  of  the  kiiifo-e<lgos.  Counterbalancing 
weights  "W  W  are  so  placed  as  to  balance  the  weight  oi 
tho  motor  M,  scale  jian  P  and  dynamometw  arm  A  pro- 
jecting horizoiitidly  from  knife-edges.  A  friction  brake  or 
suitable  aiJjKiriiuui,  connected  by  l>eU  with  tho  motor 
pulley,  is  placod  vertically  above  or  below  for  the  purpose 
of  consuming  the  power  given  off  by  the  motor  for 
various  currents  and  a.t  variona  s|K(oaa.  In  lieu  of  a 
suitable  hiiiko  a  dynamo  may  be  used,  with  adjustable 
lamp  or  resistance  loads.  The  revolutions  are  oount«l  by 
meaos  of  u  ivheel  and  worm  0  iiiseited  at  the  end  of  the 
armature  spindle.  A  platinum  point  at  6  on  the  aide  of 
the  wheel  comes  in  contact  with  a  spring  or  mercury  cup 
at  each  revolution,  thereby  ringing  a  single  stroke  cloctric 
boll  D.  All  cxtomat  connections  in  testing  small  moton 
should  be  made  in  mercury,  so  as  not  to  introduce  eiron 
which  would  otherwise  aiiso  if  wires  n'Cfo  led  directly  to 
the  motor. 


Thft  fieure  shows  a  wooden  ci-adle  deHignetl  for  the 
tMting  of  smal!  motore  not  much  over  J  h.-p.  This  cradle  ia 
bailt  o(  well  Beasoned  uih  with  a  biwc  28in.  hng,  in  one- 
third  as  wide,  and  the  supports  are  about  I  foot  hiKfa.  The 
iupporta  are  placed  19i  inchesuput,  and  carry  on  tneir  tops 
ra]oovod  steol  plates  a«  oeaniig  oitrfiices  (or  tlic  knite  odevs. 
^e  swineing  cnidle  has  an  aTaitahlc  pUtform  16  incnoe 
long  by  6  incaes  wide.  The  knife  edgea  are  riKidly  attai-hed 
bo  nut«  threaded  upon  tho  vcrticaT  iron  bai-g  ^upportin^ 
the  coiuit«rt>ii1iiiicing  weights.  This  |Ktrniit«  of  a  linutm 
adjustment  of  iho  L-nullo  proi>oi'  vertically  in  cither  direc- 
tion, which  adjustmont,  v.-lien  msuif,  i-t  rendered  seoiii-o  Sy 
a  lock-nut  on  the  top  of  the  ci-adlo  where  thu  rod  pro- 
trudes from  tho  wood.  Whert  testing  for  siich  small  powers 
it  is  especially  ncc<)8»!ary,  for  the  *akc  of  accuracy,  that  all 
extnineoiiH  friction  or  die[)hiccn)ent«  should  Ih;  avoided ) 
hence  all  connectionii  are  made  in  tluating  mercun.-,  i\s 
shown.  Tho  dynantoinoter  nnn  in  30  centiroelri^R  long,  ami 
tt  short  scale  (not  shown),  projucting  frum  the  fvic  of  the 
sunmrt^  serves  to  show  when  tilt  tmdle  ba*  ruaihcd  it* 
position  of  Cf|nililinum,  or  ^tero  [khhL  In  I:u-;^e  cradles, 
oeeigned  for  testing  m;u:bines  of  at-vund  hoi-?to  jwwcr,  the 
scale  i^wn  is  replaced  by  a  weight  sliding  tjii  the  dynamo- 
meter  arm  and  tlie  S|>eod  is  taken  by  hand  with  an  onli- 
nary  dial  sjieod  eouiitor. 

By  this  cradle  an-argcnwMil  the  motor  is  virtiuilly  con- 
verted into  its  own  dynamometer.  Tlie  instant  that  it 
does  work  there  is  a  roaction  between  the  armature  anri 
field  magnets  which  causoa  a  displacement  of  the  cnulto. 
By  placing  weights  in  the  [wn,  the  dyiiamometei'  arm  can 
be  reetored  to  it«  iwsition  when  at  rest;  then  the  couple 
formed  by  the  weight  in  the  |Kin  and  dynamometer  arm 
serves  to  balance  the  forte  of  the  reaetions.  By  ;i  deter- 
mtnativn  of  the  ojNied  at  the  Kime  time,  the  ]>ower  given  olT 
in  foot-jMiunds  i>cr  mitnitu  ix  uxpi'unttud  by  the  fumuLla 
uiB  2  iryiltL ,  where  I'  i^  die  weif^ht  in  the  [um  in  iionnds  ;  il 
the  lenyth  of  the  dyniiraomeler  ami  in  foot,  :itid  and  n  the 
number  of  revuhitions  t»or  minute.  Dividing  this  by  33,000 
gives  UH  the  horsc-|iuwcr. 

Oi-  this  tommla,  when  P  is  given  in  gi-jnimes  and  H  in 
contimotTue,  j{iv«s  w  in  gi'amme  centimetre^,  and  mitst  bo 
divided  by  7-6x10*^10  express  u-  in  horso-iKiwer;  or,  to 
cxproflB  it  in  watta,  it  must  be  multi]iti«d  by  981  x  10'. 

The  current  and  potential  measuring  iiistmmente  are 

Slacod  in  tho  circuit  as  abown  diagcunimiLtically  in  the 
gure. 

The  friction  may  be  readily  drtennined  by  revohnng  the 
motor  armature  by  another  motor  or  suitable  apjiaraitus 
substituted  in  the  place  of  the  brake.  Dynamometer 
readings  at  diH'erent  speeds  may  then  be  taken,  as  before. 
The tct-minaU  must  be  oiien  to  uvoid  converting  the  motor 
by  this  reversioii  iulo  a  ciynama 

We  have  now  all  the  terms  necossiiry  to  lind  tho  elfieiency 
of  any  electn'c  motor.  In  practice,  sunultaneous  readings 
are  taken  of  the  current  E.M.F,,  s]>eed  and  dynamometer. 

The  following  table  t-howg  the  t«bulat4Kl  results  of  testa 
for  the  commercial  efficiency  of  a  etnall  series  motor,  ttiich 
aa  is  used  for  running  sewing  nmchineft  and  other  light 
machinery.  The  column  under  *'Dyn."  gives  P  in 
grammes : — 


be  C'K  =  10'x  -48  =  48  watts.     We  then  have  for  the  el6c-| 
trieal  efficiency,  by  eubstituling  iti  (2), 

K        48 


c. 

K. 

K.  C. 

SiNxxl. 

Uvij, 

\V- 

Eff.       H.  P. 

1 

10 
lO'S 
10-5 
1007 

8  76 
1016 
12  ir? 

13-87 

ioe-7 

126-75 
138-74 

1,44[) 
1,920 

2,aoo 

3,240 

154-5 
150 
140' 
126- 

'lll'l 
55-25 
65  IS 
75-« 

■47 

■485 

■49 

-M 

■OSA 
-071 
-064 
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To  find  the  ollicieney  of  conversion,  we  may  bike  as  an 
eitiuxiple  the  datA  of  the  first  test,  when  tlin  motor  was 
ronnir^  at  a  speed  of  1,440  revolutions  [jcr  minute,  with  a 
oarrent  of  10  amiwres,  and  giving  an  outjmt  of  41-4-1  watts. 
ITie  friction  at  the  »amo  speed  wae  H-S  wftius.  Substituting 
in  <1)  we  have 

K>+/     41H+8-S      .,  .  , 

TC' "  — 87^5 —  '^  *^  p^  ^"'-'  "«*^'y- 

The  reeutancc  of  the  amaitue  yna  2  ohm,  and  of  that 
ol  field  *88  ohm,  a  total  of  -48  ohm.  Tukiiig  the  same  test 
when  the  current  wa*  10  amiJcres,  the  tomT  internal  clfw- 
trical  energj-  consumed   in  armature  and   field  coila  would 


EC      8Tft 


=  55  per  cent,  nearly. 


Though  tho  cradle  above  described  it  built  on  a  plan 
lioihtnoss  and  of  n  siso  for  the  aecommodatiun  of  motor 
of  Insa  than  nn^quartcr  horse-power,  it  will  serve  as  an ' 
illustnition  of  the  cradle  enlarged  and  constructed  wholly 
of  metat  for  tho  testing  of  motors  of  many  horse-power. 
There  are  many  dynamometer  methods,  and  several  modifi- 
cations of  the  Prony  brake,  which  Iiave  been  used  with 
mijre  or  less  accunu-y  for  determining  the  puwei-  given  off 
by  a  motor ;  but  the  Brackett  ci-adle  has  the  great  advsn- 
lage  of  perraittinjj  of  very  dclitat*  adjii&tment,  and  osaa. 
and  acenraey  of  dynamometer  readings.  Its  diMdcanta 
consifita  in  tho  time  and  excessive  care  neceasarj-  in 
mounting  of  the  motor  and  making  of  alt  adinstracnt 
whioh  make  it  an  instrument  more  suitable  for  tlie  labor 
tory  than  the  pmctical  Tfltiuiroroenta  of  the  workahop.- 
FJfttnad  iVorld. 


JUVENILE  LECTURES. 
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The  second  of  this  course  of  lectures  on  "Tlie  Applicatioi 
of  Electricity  to  Lighting  and  Working"  was  delivered 
the  Societv-'of  Aits  on  Janiury  Hth,   IS88,  bv  Mr.  W. 
Preecc,  F.U.S.,  from  which  we  abstract  the  following  :— 

L;ist  Wednesday  I  had  the  pleasm-e  of  showing  you  ho^ 
electricity  was  employed  to  jiroduce  heat,  ami   how,   b 
iiicnnsof  the  heat  resulting  from  the  jjitvia^e  <  f 
cuneni-*,  we  obtninerl  light.     To-night  1  iutend   t-.  i 

in  a  diffcroni  dii-eclion  alt/igether.     I  want  to  disabtiuu^vuur 
minds  of  the  idut  that  electricity  is  a   (irinie  mover  in 
*cn*c    we  geneiiilty  consider  prime  movers  to  l«e.     It 
nothing  of  the  soil ;  it  i*  siraplv  an  agynt  or  a  medium  ii 
which  energy,  such  as  1  showed  and  described  to  you  * 
Wednesday,  can  bo  passed  thi-ou^h  one  of  its  stages, 
first  foi-m  of  cnerp\'  that  I  am  gomg  to  call   your  atlciitti 
to  to-night  is  gf  the  cUanwter  generally  called  work. 
me:tnii  something  done  ;  objects  moved,  resistance  over 

In  all  thc^e  actions  of  electricity  that  I  am  going  to 
you— if  an  electric  current,  for  mstauce,  moves  a  ma] 
a  magnet  moved   will  pi-oducc  electricity  ;    if  an  eli 
current,  as  I  showed  you  last  Wednesday,  pitKluGes  h 
heat  in  its  tiu-r  mil  produce  electricity,  and  so  we  h 
throughout  the  whole  ningu  of  mechanics  and  of  sciei 
this  principle  of  reversibility  introduced.     For  another  i 
stuneo :   e<i]>po«<   we  compress  uir  or  gaa,  the  gas  alws 
reverses  tlic  iiction,    and    oxei*cisee  a  reuction    precis 
etpial  in  amoimt  to  the  action  that  caused  the  compi 
sion.      Take  a  lotter-weight.      If  you  want  to  weij " 
letter  you  do    so    simply  by  compreesing  a  spring, 
the  weight  of    the  letter    is  measured    by  the    re 
action  of  the  sming  in  pressiiig  the  letter  upwvLrds. 
yuu  take  a  weight  un<l  lift  it,  wherever  it  may  bo, 
weight  ia  in  a  (xisition  to  |»roduce  the  reverse  action, 
take  t-wo  magnets  or  two  currents  of  electricity  and  foi 
separate  them,  there  ia  also  always  this  reactioti  bei' 
them. 

I  want,  in  the  first  place,  to  show  you  ■what 
by  a  magnetic  field.     Wc  have  now  on   the   scran 
pi-ojocLioii  of  a  steel  uiajjniot,  it  bos  been  chained 
magnetism,   and  as  Mr,  (>riienter   now    i«cat.t«ra 
gliiu  placed  a))Ove    that    magnet   some    very    line 
filiitgH,  you  see  that  they  arrange  themselves  io 
lines  and  curves,  and  when  tho  glass  is  gently  lapti 
lines  all  arrange  themaelves  in  a  radial  fashion,  with 
tiful  »ymmvtr)-,  iu  the  most  woiideriul  way,  every  | 
twing  dii-ected  by  attraction  towaitbt  the  ]Kile  ;  one 
the  magnet  only  cjin  now  Ixj  seen,  though,  of  eourse, 
magnet  ha.-s  two  [Kilett.     From  that   1  want  you  to 
those  lines  picture  to  u*  the  conditions  of  the 
surrounds  every  nuignet,  and  in  every  single 
that  I  am  going'  to  show  you  to-night  the  cttrreiits 
obtain  arc  curreDte  duo  to  the  fact  that  we  eon  force 
conductors  to  pass  through  what  Is  called  a  magitetic 
the  neighbourhood  of  a  magnet,  such  as  ytM  saw  jitst 
on   the  screen,  ii>  called  a   magnetic   field.      ^Yhe[»ver 
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copper  conductor,  such  u  tbo  wire  I  nov  tavc  in  my 
buio,  or  a  wire  amiiigod  in  other  fonns,  i^  mtiRed  to  jkiss 
iJircagh  II  nuiguetic  field,  il  liecoims  «lcA:tritiMl— it  itc<|itir04 
tlial  cooditkiii  wliicb  etmblw  us  to  obtnin  curreats,  iukI  to 
UMi  thvoe  ctUToiitx. 

I    will  wiw  show  you  tliat  we  can  utjline  tun'ontn  iii-o- 

dnced  by  thi^  haiitl  dyimmo  to  uttract  mill  re|i«l  {miticles 

of  iron.     You  iiow  boo  on  llie  Mrecii  two  poles  of  an  eleitro 

aiagnet;  tho  difference  between  a  permunont  magnet  iind  an 

tUotro  nngiiet  in  tbat  the  one  is  iiuul«  of  Bt«e]  ami  t-he 

odier  of  aoft  iron.     The  twruuiient  slevi  mitKnct  iicquires 

Hid  ntajns  in  nu^netism  tor  a  long  time,  wnereas  in  an 

dwtromagoet  the  ma^^tisxD  only  exisU  durin^^  tlie  time 

tiwi  a  mrreiit  in  [ossing  round  the  tioft  iron  <:oi-t'.     The 

pietare  fifauwn  tho  two  coiln  of  copper  wira  whidi,  with  tlitMi* 

eons,  form  tho  electrotna^et.     3{r.  Cur|)eiitcr  i^laces  some 

iron  filiuga  on  that  tna^et,  uid  on  raining  it  tJiey  simply 

(all  otf,  Tieriuue  tbero  i«  no  |x>wer  present  to  Httrwt  lh«m  ; 

I  novr  c»ni^  a  ciuronb  to  jKt««,  ajid  the  iron  tilings  being 

pfcMintott  tb«y  are  attntcted,  and  continue  ho  an  long  as  the 

niTTTiit  iR  inanng.     The  moment  the  rnrrent  ceases  the 

filinirs  [all.     That  oxpori«nt  failed  nt  fln>t,  bot-aiiKO  a  loose 

cnnitect4on  of  ono   of  Iho   wires  hod   lievn  made,  anil  no 

cotTcnt   fnsted.     Faiaday   onse   made   a   remark   that  an 

•snenment  never  failed.     He  said,  "  An  ex|>erinieTit  nevm* 

lula ;  ftoroothing  hapi)«nH  that  i^i^uires  fiulbor  invctttiga- 

tion!"     In   that   cx[ionmont    we   have   »eoii    one   of   the 

nmplest   and    n)o«t    iiuorocting  elementary    ejrjwninont^ 

in   ilectncity.  You    have    now  seen  that  in  a  mjignolic 

field    we   have   tho   pmdtiction   of  cei-Laiii   lincK    of   tniig- 

lutic     force,    and    that    currenl*    of    ©loctririly     inxxlu™ 

■agiiMdc  fields.     I  want  now  to  show  you  that  wlienovor 

»   GOiKluctor    ifi    pni«ed  bhmugh   a   magnetic   tiuld,    vrork 

bdnoe  upon  that  conductor,  it  receives  a  liind  of  nuK'tion, 

cnmnta  of  elodricity    ar«    prodiirod.     Similarly,  if  iho 

eottluctor    be  placod  in  tho  mjignotic  field  und  h  cun'ont 

(nnu   another  soiucc  1>e  ixiKM-tl  through   it,  it  \n  iirgeil  to 

more  in  a  certain  direction. 

TIm  fact  that  I  M-uiit  vou  to  umlurMand  is,  lb:it  wIhiii- 
_»  wtpmsa  u  eurrcMt  ol  electricity  tbrnugh  :i  coiiduftor  in 
tbi  ueiglilwurbooil  of  a  tnagnet,  or  in  *  ma^neik  liuld,  it 
ki  a  tWMkncy  to  be  moved  or  to  rotate  around  that  Geld  in 
idtltnit«  direction.  Ueru  I  have  a  borsuehoe  magnet ;  it 
U  ninMtnd«d  by  a  cage  of  copper  wire,  and  through  that 
<a(v  1  will  cause  a  current  of  electricity  to  flow.  You  now 
■N  tfaat  the  coils  are  rattling  round  at  a  rapid  rate.  I  lake 
li«  ciunot  off,  luid  they  stop ;  I  put  the  current  on  UKain, 
aniaway  they  ga  There  you  have  an  illustnition  of  the 
(Kt  that  whenever  you  have  a  conductor  in  a  mu^netic 
Md,  aad  the  conductor  is  traversdd  by  a  current  of  elec- 
tridty,  it  is  ahntyn  urged  to  luove, 

I  ought  to  point  out  to  you  that  here  n-c  bax'e  tho  boain 

•f  etrety  sin^o  cxiMM'iment  I  am  going   to  show  yuu  to- 

B^it.     A  current  o(  olftctricity  [iroduc**!  rotation,  as  yoii 

s>*-  >Ti  that  cage,  and  in  thia  particular  fomi  that  1  want 

w  you  on  the  eaeeii  yuu  will  iiee  that  rolution  id 

,v.<.ij<.«d  in  another  way.     Vou  now  see  the  a|i[Kinit<iH  un 

tba  tcreen.     On  the  left  aivl  right  haml  side  there  are  two 

^vi^t  oolamns,  the  poles  of  the  majpiet,  e^iaclly  simikr 

bi  tha  one  I  shoved  you  ou  tho  tabic.     Botwocn  tbosu  tvru 

ftim  there  is  an  iron  annaturo  rotating  on  a  centt«  iioint, 

Uti  Ihal  annatlire  i*  envel«|>e>(l  at  euch  t^nd  by  »  .sin;ill  cuil 

ol  nijipor   wire.     When  a   current    of    ulcctiicity    imwc* 

tlutiiign  tb.it  citpjic'r  w'ire  it  magnutiMiH  tho  iron  luir,  and 

tk*  itT.ti  lar  go's  -atracteil  jmd  re[>elle«l  by  the  two  ]K)Ic« 

oi  thf<  tni^;net,  m  thai   on  my  now   putting   the  ciu'roiit 

00,      you     see,     away-     it    goes.       The    application    of 

iV.(    ,.';..fi|i|e     baa     been     carrieil     out     tii    the    little 

!  have  here,  calletl  Prunient'd  motor.    Thiit  ikiF' 

tv  iL.i  i  M<in«nt'ti  motor  is  used  to  wind  a  clock ;  iu  fact,  it 

kMonlyjiut  Imnmi  taken  from  a  clock  which,  at  iwanty 

nitTDitospsat  every  hour,  was  wound  up  by  a  current  of 

..■■inrity  actuating  this  motor.     By  its  means  the  hxrul 

'■  clocks  ifi  dispensed  wiili,  ami,  supjuwing  a 

>   last  for  yean,  so  the  clock  will  keep  time  f'^r 

I  lilt  one  beitig  troubled  by  the  iiecesuty  of  going 

r  iiiittse  and  winding  up  the  clocks. 

i  will  now  show  you  bow  electric  cui-reuto  can  be  used 
tn  prcxltitr  rutatjdii  or  to  produce  motion.  TIte  history  of 
BCtora  u  Mtlremely  biterMting  -.  it  commences  in  the  yair 


1823,  when  Mr.  Barlow,  the  &ither  of  the  prcacnt  well* 
known  enginpjT,  the  engineer  of  the  Tay  Bridge,  and  iiast 
I*r««id«ii(  of  tho  Inittitutioii  v(  Civil  Enginect^,  showed  now 
it  WHH  jHMMible  to  produce  rotation  by  means  of  curronta  of 
electricity.  The  great  a{K>6t]e  of  electricity,  Faradav,  in 
18:11,  did  the  jtanie  thing;  and  iu  18^5  Ritcliie  protjuced 
that  very  instnunvnt  tlmt  I  »howe«l  yon ;  hut  an  far  back  ad 
18:i9  there  wa.4  a  Scotch  gentleman  of  ihu  name  of  David- 
son, who  thought  that  this  principle  was  applicnhlo  to  the 
drawing  of  tniiiia  un  railway*,  and  I  have  a  slide,  which 
Mr.  Carpenter  will  now  throw  upon  the  screen,  showing  his 
locomotive. 

Vou  now  ROC  a  picture  of  that  miu;hine,  as  used  on  the 
tViinburgh  and  Olasgow  Kailway,  or  ratier,  1  will  not  say 
it  Wiix  usmI,  l>cniuM  1  do  not  think  it  could  have  been  used, 
Imt  it  was  tried  oil  that  railway  aa  far  back  as  1843.  You 
aee  there  were  eight  electro  miigiiet«,  through  which 
currcDta  were  itasseu,  and  these  rotated  the  wheels.  The 
machine  worked  at  the  rate  of  9  milca  an  hour.  Other 
distingitislied  scientists  have  worked  in  this  direction, 
.laoobi,  of  St.  Petersburg,  about  the  sometime,  drove  a  boat 
on  tho  liiverNevu  by  moans  of  an  ap|)arattisvcr}' simitar  to 
DavidEun's.  Froment.  whose  ap|):iratus  I  showed  you, 
applied  this  priiici|ile  to  his  workshops  in  Paris  ;  the  tools 
in  his  shop  were  worked  by  an  eiactly  similar  motor  to 
tliat  which  1  iihowed  yon  jtiat  iidw.  Motors  arc  innumemble  ; 
I  have  on  tlie  Ijihio  here  nKxIeU  of  rarious  mttenis.  Mr. 
IininiMh  bii«  dislingnishod  hlnwelf  very  nmch  in  ibis  direc- 
tion, us  has  Mr,  Piirker  and  otho!*.  I  want  to  illiistnite  to 
vou  the  projterty  that  the  electric  current  has  of  trajisferring 
iwwor  from  one  place  to  another.  We  can  produce  power 
m  this  room,  iinti  we  coiikl,  n-ithout  diSicully,  transfer  the 
power  produced  here  to  Liverpool,  to  Edinburgh,  or  even 
to  New  York  ;  thaiw  i«  aheoUitely  no  difficulty  whatever  in 
intiifefoniiiK  fi"ora  Ihis  very  i-oora  energy  prodticod  by  meniu 
of  the  dynamo  machine,  and  aciiding  it,  if  you  like,  to 
ICtmU'liHl ka.  Of  i:i>ui-H(!,  the  amount  of  otiei'gy  you  are 
ablu  Ui  LninMiiit  is  (|tiitv  another  nueetioii ;  ue  amount 
varius  wry  iiiiuli  with  diHiunco.  Telegraphy  ii  entirely 
(lispL'iidunt  nil  the  imwiir  which  electricity  gives  us  to 
riipiotiiKe  nicfhaiiical  effects  at  a  distance.  By  thia  power 
we  are  able,  in  tclRgrapby,  to  traiiHroit  aietiale  to  any 
distiuice  wo  like.  rbis  power  is  used  Cor  winding 
clocka,  and  for  a  great  many  practical  purposes. 

There  is  a  friend  of  mine  near  East  Griiistead,  Sir 
Francis  Truecott,  who  has  hifi  houae  fitted  with  electricity. 
He  used  to  employ  two  men  every  day  in  raising  water 
Irura  a  depth  of  liOfL  to  fill  his  iiieiks,  but  when  ho  had 
secured  the  use  of  eleetricily  for  lighting  his  bouse,  I  sug. 
gceted  U)  hini  that  he  might  juut  ;«  v^efl  use  it  for  raising 
nis  water.  It  was  no  snoncr  suggested  than  ac.ted  upon. 
A  little  motor,  not  much  larger  than  that  you  just  aaw, 
workw  for  two  hours  a  day.  end  supplies  a  full  fpiantity  of 
water  foi-  the  hoiise,  aiul  the  sei-vices  of  the  two  men  were 
diii|)eii8od  with  in  that  rfis|ioct.  Thero  i*  no  rea.'win  vn  earth 
why  those  ixiople  in  the  coutiti-j-  wlio  (le]>ciid  uiwn  manual 
labour  for  tnc  raising  of  wator  cuiinot  raise  their  water  with 
giealer  ^iweil  and  more  efliciuncy  by  means  of  an  electro 
motor ;  in  fact,  this  i«  carriwl  out  to  a  very  large  extent  in 
•South  Wales  by  Mr.  Hn»in.  In  the  collieries  in  the  Fot^t 
of  Dean  electro  motors  are  (isctl  to  a  very  largo  extent  to 
nviso  Wiitcr  from  do]ilhw  .if  hmirlrwls  i>f  yai\i«,  ami  thnrngb 
distiiticos  that  ap]>rtmLb  fruwi  n  uiilc  to  two  niitci^  Well, 
the  wime  jiower  exactly  ib^il  iiiii  Ije  u«cd  to  i-aiwc  water  can 
he  iiwd  for  m;i»y  -rther  piirpusi'*. 

The  proflcnt  iViiiic  Minister  of  EiigUmlisa  vei*v  advnnoed 
eleclridaii.  There  is  no  man  in  l-^igUiul  who  lias  applied 
electricity  m  much  for  domestic  ami  luwfiil  purposes  as 
Lord  Salisbury  has  at  Hatfield.  He  was  one  «f  the  earliest 
in  tliP  field  ;  he  has  at  HalKeld  ciuroiits  of  electricity  which 
aiT.  not  only  used  for  pumi«ng  but  alw>  for  chalT  ciiltiiig, 
turnip  cutting,  ler  sawing  lintbor,  and  for  many  other  fanning 
and  domesitic  piu^wses. 

To-night  I  am  also  able  to  sliow  you  this  operation  of 
sawing  by  eJectricity,  Sawing  in  couiitjy  botisee  like  Lord 
Salisbury's  is  rerjiiiretl  for  cutting  up  the  limber  used 
lor  firc«  and  for  many  other  puriwsos,  and  here  we  have,  by 
means  of  this  motx>r,  the  counter-shaft  and  the  circular  saw 
at  work. 

(Tobf.  eantuiiMiLj 
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TO  CORRBSPOHDENTB. 
Alt  Bight*  Beurwd,  Stertlorie^  and  Matuigert  »j  Goinjkihii^* 
an  imaiUd  to  fitmuh  nottot  of  Jdevtrnj/t.  Imue  o/  New 
Shore*.  Innialtndona,  Contract*,  atid  atvxj  injoiiiuitioii 
enMUtted  -tcith  EUctrical  Sfyitteering,  whkh  jnag  be 
ifUeretUng  to  cur  reader*.  JnvmUor*  or*  informed  that 
any  oeeovd  of  tJmr  inv«nlioiw  tubmiited  to  ti<  wiU 
ToeeU*  «w  heat  contideratUm. 

AH  OimjnttHicaHon*  intended  /or  the  Editor  should  be  addit*iicd 
G,  U.  W.  BlQOB.  139-110,  Saii*ba,vy  Cvtrt.  FUd  fitrait. 
Lendcn,  B.C.  Atwttyinou*  eomnamifalioiu  will  not  be 
mttieed. 


TO    ADVBBTISERS. 

AdrtrtUBmmia  nkoutd  br.  addreued  to  lite  J'ublialier,  1^9- UO, 
Salisbury  Court,  htett  Htrtet,  E.G.,  and  tiiould  rctrA  kim 
Hoi  lalmr  ihait  ttoon  a/  Tkttrtdajf.  8p«elal  Terms  for  n 
»rri**  «an  6'  firrntij«/  tm  opyliealiott. 

-BiTDATIONB  VACANT"  Md  "WANT  PLACES"  AdyeiilM- 
mtaiM  will  be  oh&rjed  U  THREE  WORDS  for  ONE  PENNY, 
with  A  ■[NIMUH  nhuit  «f  SIXPBHCB. 


e  uonUu. 
&..  6.1. 


It  noiithi- 
I3».  Od. 


TO    SDBSCRIBERB. 

"Thb  ElecteiCax  Esgikkeh"'  fan  he  had,  by  Ordtr, /mm 

any  Nereiagtni  in.  TWn  or  Countt"^,  and  at  the  mriota 

Railway  SUiltvas ;   or  it  «m,  if  prtfrrred.,  he  ttippUed 

dinct  j'rom  the  Qfff'f,  wn  M"  fnihmng  term*  .— 

S  Rumtht. 
TTntleJ  Kliigiloni. .,     Sn.     3d. 

Within  ttic  l-wUl  Union    4t>.     4d.       ...       b.  Bd.       ...      lla.  40. 

Oihn  PUoM 4<.  ICU.      .,.      9]>.  &L      ...      18s  6(1. 

(PcMt  Ytw,  Fay»ble  in  AdvnnwO 

C^ejlUt,  t'oxt  Offife  and  Postal  Ortleit  /trr  Svltrriptiimt 
and  Ad«e>ii*emeHt*,  alioutd  he  made  pity  able  to 
C.  H.  W.  BttiOB,  13S-140,  Sali^ry  Court,  FUtt 
iStrtet,   /jondtm,  ami   be  axmtd  "  Union  &ini." 


m^otice:. 


fFiih  ovr  mti<  t'f  January  6  we  yar^s  a  Porlmii  o/  li  Qra ves, 
Esq.,  Presidtrtt  cfihe  Siviely  of  TeJeyraph  Enfinetrs,  and  staUd 
<m  intention  o/  pting  a  tm<s  o/  I'otf raits  of  anitKritt  Ekrtri- 
cian3  of  th*  ceidurif.  In  /olfilment  of  mr  pranme  we  katv 
iflreaJ-y  istvfl  a  PortraU  of  W.  H.  WoLUSTON,  M.D., 
F.K.S.,  icAo  MYM  in  histcicniific  prime  at  iht  htgiuning  of  thf 
ccnUtr*/.  Thu  mil  Ik  feUowed  by  Sib.  Ho-mj-hrky  Davy, 
F.K.S.,  wfewe  fame  as  on  rfodricwn  is  ttHl  more  promiiutU 
than  that  o/WoLLAfiTOS.  Portraits  qf  Past  Prcsidad*  of  the 
Sodsty  are  in  prej^iraiion,  and  we  hope  soon  to  have  ready  thut 
af  Pbof.  D.  E.  Hughes,  P.RS. 


THE  CITY  FATHERS. 

Docs  any  one  read  Ruekiii  now-a-days,  or  anything 
besides  the  daily  paper?  In  lecture  VII..  "Ethics 
of  the  Du&t,"  tbc  lecturer,  &skcd  by  the  children  to 
tell  them  about  viclae.blnntly  sayB:  '•  I'm  tired, and 
cross,  aud  I  won't,"  but  for  all  that  the  deligbtfal 
dialogue  goes  on  to  the  studenti^'  edilicAtion  if  not  to 
the  children's.  Surely  the  "  City  Fathers,*"  in  the 
^liapu  of  tbc  CumuisKioucrs  of  Sewers,  most  be  tired, 
or  cross,  or  won't,  say  the  final  words  that  will 
enable  one  more  6rin  step  in  advance  to  be  taken 
with  regard  to  electric  lighting.  According  to  the 
latest  advices,  howo\*er,  the  dialogue  will  be  con- 
cluded next  Tuesday,  and  then  we  shall  know  the 
result  of  lioveral  years'  negotiations.  Meanwhile,  aa 
the  Cbaldee  manuscript  has  it,  chap,  iv.,  v.  14,  "tha 
nmu  which  ih  crafty  b^an  to  take  courage  wheu  bis 
^onds  were  gathered  uuto  him,  and  be  took  his 
trumpet  with  boldness,  and  began  to  blow  for  them 
over  which  he  bad  power."  Which  dork  saying 
might  be  variously  interpreted,  as  one  has  it,  "the 
reference  is  to  a  culisb  man  who  in  other  days 
flourished  for  a  season,  while  for  a  season  ho  followed 
the  plan  of  '  Brer  rabbit '  and  '  lay  low,'  till  by-and- 
hyc  the  opportunity  came  to  trado  upon  the  coutidiug 
public  over  whom  the  power  of  mauy  words  pre 
vailed  to  their  ultimate  annoyance  and  loss." 

It  is  useless  to  bide  our  meaning  under  the  verbiage 
of  old  books,  principally  because  so  few  have  time  to 
study  fuicient  literature  or  to  understand  the  allu- 
sionii  made  therein.  Delay  on  the  part  of  the  "  City 
Fathers "  is  leading  to  difficulties.  We  will  not 
argue  that  London  should  have  the  electric  light; 
that  would  be  useless — it  is  admitted.  It  is  well 
known  that  the  Brush  Company  have  for  a  lon^ 
time  been  negotiating  with  a  ^Hew  to  carry  out  the 
work,  aud  it  is  as  well  known  that  the  contracting 
parties  are  virtually  agreed.  All  that  remains  is  to 
say  the  final  "yea."  The  lingering  over  this  "yea" 
has  permitted  two  more  Bicbmonds  to  editor  the 
lield.  The  Brush  Company,  as  we  say,  has  procti- 
cslly  agreed  with  tbe  Corporation,  to  light  certain 
districts,  with  certain  powers  granted  to  them  and 
conditions  attached  thereto.  These  powers  and  con- 
ditions ore  principally  interesting  to  the  contractiag 
parlies,  tuid  not  to  outsiders.  The  South  Metro- 
politan Electric  Supply  Association  is  promoting  n 
provisional  order  which,  if  granted,  gives  the  Com- 
pany certain  powers  over  a  portion  of  the  area  already, 
so  to  speak,  tilled  by  the  Brush  Company.  Furtfaer, 
there  jumps  up  a  third  company,  who  will  seemingly 
go  anywhere  and  do  anything  provided  some  fift^ 
householders  will  take  two  thousand  lamps.  LTnle 
there  is  a  good  deal  more  self  denial  exhibited  tba 
is  usually  tbe  case  in  company  working,  wo  forsi 
some  bitter  ontogotusm.  even  if  not  costly  litigation 
Three  rival  companies  working  in  one  street  wi 
neither  do  good  to  themselves  nor  to  the  industr-. 


THE  ELECTRICAL  ENGINEER,  FEB.  l7,  1888. 


ihey  represent,    Tbe  misfortwie  in  this  particulai- 
CMC  is  that  one  company  is  thought  to  favour  an 
ondergroimd  system  of  distributioa,  another  au  ovor- 
hcad    KyKlAin,  and  tho  third  whatever  chance  may 
ihrow  in  iu  way,  go  that  the  sole  nfjht  possessed  by 
Kme  to  take  up  tbe  streets  would  not  interfere  with 
the  wayleaves  of  the  others.    If  any  suggestion  would 
Bnd  favour  iu   the  oycs  of  conflicting  lutcicsts.  it 
would  be  well  if  the  South  Metropolitan  would  con> 
sider  the  advidahlUty  of  restricting  the  area  desired, 
^Bi  stHoatfaittg  altogether  outside  that  under  considcra- 
^Kon  by  tbe  Brush  Company,  and  Chat  the  House-to- 
^^Bouse  Company  again  should  conrum  its  ctTorta  to 
districts  outside  either  the  Bouth  Metropolitan  or  the 
Brush.     IL  may  be  said  that  our  viewH  are  in  favour 
of  monopoly :  so  they  a  in  "  are  question  of  brocks  aud 
Gich  tike" — in  other  words  onrviews  are  that  success 
in  contral  station  lighting  neceaaitates  a   kind  of 
monopoly.  One  company,  having  selected  its  district, 
abould  be  free  itom  the  competition  of  any  other 
company,  unless  obviously  unable  to  carry  out  the 
proposed  work,  then  its  position  would  simply  be 
I     that  of  the  dog  iu  the  manger,  and  the  sooner  a 
I,     afcrong  hand  turned  it  out  the  better,     The  Brash 
I     Compauy  was  first  iu  the  field,  it  is  able  and  wilhng 
to  do  the  work,  and  only  watting  the  sanction  of  the 
b^terpor&tion.    It  may  be  tbe  South  Metropolitan  is 
P^ut  as  able  and  willing,  but  in  tbe  overlapping  urea 
they  were  not  the  first  in  the  field,  and  should  there- 
fore retire.     The  competitioa  of  the  House-tu-House 
Company  cannot  be  taken  seriously.     Companies 
dwirooa  of  doing  work  do  not  make  their  desires 
known  through  the  advertisement  columne  of  finan- 
cial papers :  but  on  the  other  hand  such  a  method  of 
procedure  is  just  what  one  would  expect  of  a  com- 
pany whose  principal  basis  of  work  savoured  some- 
what  of  the  spoculativc  kind.    London  pridea  iteelf 
npou  being  the  first  city  in  the  world,  but  in  many 
ways  it  should  be  classified  lower  down,  and  espe- 
daily  is  this  the  case  in  accepting  improvements. 
Berlin,  Vienna,  New  York,  Paris,  KniHsels,  have  all 
more  consistently  adopted  the  new  Ught  than  Lon- 
dou,  yet  the  benefit,  if  tbe  light  were  adopted  in  the 
Utter,  woiiJd  be  incalculable,     We  do  not  advocate 
the  light  as  a  luxury ;   we  contend  it  is  almost  a 
necossitj.      The    work    carried  on   in   our  busiest 
tboroughfajcs  would  be  carried  out  more  expedi- 
tiously, and  at  much  Icee  coat  and  inconvenience  if 
jHSiere  were  more  tight.    Neither  tbe  initial  cost,  nor 
tbit  cost  of  maintenance  are  the  sole  questions  to  be 
considered  in    obtaining  more  light,  and  we  trust 
Utt  Tuesday  will  bring  the  final  settlement  of  the 
tetter,  so  that  the  work  may  at  once  be  proceeded 
wilh.   and   London   tbe  aooner  put  upon  a  better 
tooting  BO  iiar  as  the  lighting  of  its  streets  is  con- 
oomed.    Tbeore  is  plenty  of  room   in   the   modern 
BibyloD  for  several  companies  to  work  barmoni- 
ooelyt    and   oTery    effort  should   be  made    not   to 


rush  intu  disastrous  competition  to  obtain  a  footing 
in  any  particular  district. 


THE  PARIS  EXHIBITION  OF  I8S0. 

Although  we  are  unable  to  give  a  detailed  report 
of  the  proceedings  at  the  preliminai-j'  meeting  of 
possible  exhibitors  held  at  the  rooms  of  tbe  Society 
of  Telegraph  Engineers  on  Monday  last — aa  that 
meeting  was  scarcely  of  a  public  chitracter — we  may 
be  permitted  to  refer  broadly  to  the  work  being 
carried  out. 

Tbe  experience  gained  by  the  Society  during  the 
E:tbibition  of  1881,  if  for  no  other  reason,  makes  it 
the  best  medium  for  organising  that  of  1880,  aud  it 
may  now  be  taken  for  granted  that  the  Society  will 
undertake  the  onerous  aud  heavy  duties  involved  in 
such  organisation.  A  considerable  number  of  the 
best-known  firms  engaged  in  the  industry  have  been 
approached  by  Mr.  AyUuer,  and  many  have  definitely 
stated  their  intention  to  exhibit  Tbe  days  arc 
young  yet,  and  though  Mr.  Aylmer  is  possessed  of  a 
large  amoimt  of  energy,  many  firiuK  must  ueceaaarily 
be  left  to  be  dealt  with  by  circular.  Probably  one  of 
the  first  acts  of  the  Hociety  will  be  to  issue  a  circular 
to  all  engaged  in  the  industry.  It  has,  wo  hchcvc, 
been  suggested  that  tbe  society  should  act  in  18B[)  as 
it  did  in  1881  in  the  matter  of  common  e.\penditure 
by  the  exhibitors,  tbat  is,  the  expenditure  for 
decoration,  cleaning,  for  laying  pathways,  receiving 
and  expediting  parcels,  etc.  A  guarantee  fund  was 
subscribed  in  1881,  but  so  great  was  the  economy  of 
a  single  instead  of  a  multitude  of  paymasters,  that 
the  larger  part  of  the  fund  was  not  required.  The 
best  way  to  provide  for  such  common  expenditure  ia 
for  each  exhibitor  to  contribute  &  pro  rata  sum 
according  to  the  number  of  square  metres  he  requires. 
It  must  not  be  forgotten  by  exhibitors  in  applying 
for  space  that  if  their  exhibits  will  cover  say 
X  square  metres  they  really  require  from  -50  to  100 
per  cent,  more  space  for  pathways  oroimd  these 
exhibits.  A  rough  estimate  of  such  expeodittu^ 
would  give  30b.  per  square  metre  as  a  muiimum  and 
(30s.  as  a  maximum.  This  is  allogethor  outside  of 
personal  paymeuts,  though  as  a  matter  of  fact  it 
decreases  the  personal  expeuditure  by  a  larger 
amount  than  is  paid  into  the  collective  fund — in 
that  it  is  more  cheaply  to  do  the  work  collectively 
than  indiii dually. 


TAUNTON. 

One  of  the  he^thiost  signs  in  the  history  of  elec- 
tric lighting  is  found  in  the  first  annual  report  of  the 
Taunton  Company.  This  Company,  it  is  true,  baa 
had  many  advantages.  It  has  not  been  hea^nly 
handicapped  by  promoters;  nor  has  it  paid  fabu- 
lous sums  for  patents.  It  is  nuJly  a  local  company, 
formed  by  local  men,  with  local  money  to  do  local 
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work.  This  is  as  it  should  be,  and  iC  more  com- 
panies are  foiiiidtid  upon  iiicac  lines,  llie  gre&ter  wiU 
be  the  success  of  electric  lighting.  OF  coiirsu  the 
instatlatiou  i&  hut  a  little  affair  after  all.  yel  it  shows 
conclusively  what  can  be  done  wliPii  workint*  on  a 
firm  fotmdation.  Two  or  throe  things  have  contri- 
buted to  the  success  at  Tauntou.  In  thu  Aret  place 
Mr.  Mafisingham  believed  iu  the  light  and  iu  him- 
self. As  a  private  individual,  in  a  private  adven- 
ture, he  had  to  make  it  pay.  and  when  the  work  grew 
beyond  his  control,  he  was  Katisfied  with  h  nioderiite 
return.  Iii  the  next  place  the  arc-system  adopted 
is  oDC  of  the  best,  and  it  is  exploited  by  one  of  the 
most  conscientious  Jirtiis  at  present  doing  business 
iu  England,  whose  work,  so  lar  as  we  know  it,  lias 
been  found  to  be  Ihoroughly  trustworthy.  Lastly, 
the  Company  seems  to  havi;  obtained  an  earnest, 
hardworking  aud  capable  eUctrician.  Just  ae  at 
Brighlon.  succcssa  has  been  due  more  to  the  personal 
efforts  of  Mr.  Wright ;  s*o  nt  Taunton,  Mr.  Massing- 
bam's  labour.-;  have  been  admirably  seconded  by  his 
electrician.  Numbers  of  towns  are  hankering  after 
the  electric  light,  and  we  trust  many  will  follow  the 
example  set  ll»;ni  by  Taiuiton.  Make  tliu  work  of 
local  interest,  carry  it  out  with  local  capital,  and 
the  most  pessimistic  prophet  will  be  compelled  tci 
say  "All  will  be  well."' 


THE  TABIFF  WAB. 


(Comtxunieitfi,) 

Tlie  report  o(  the  proceedings  at  the  meeting  oi  the 
Ajiglo-Anioriciiii  Tflegi-iijih  Company  ha«  just  heen  |ml»- 
lishod.  It  is  very  uiiiUGing  to  see  thnt  'uhal  the  shur»- 
bolderscall  a  "  fighting  rxu,"  and  vrlutt  has  been  nnivers-tlly 
regarded  as  siicti,  shoiud  l)e  now  spjkBii  of  liy  their  Boai-d  of 
Directors  as  a  "  iriur'  nttt>,  after  doiiiu  their  lx>st  tu  stmn<^le 
the  Commerci*!  C-able  Company — when  in  the  int«reet«  of 
the  cuhling  piihlic  that  iiompany  lowered  the  UrilT  for  lueH- 
sagee  hetwsen  tba  tu-o  Continents.  The  pool  as  good  ax 
acKROwledgc  their  iniil>inty  tu  iiwompltith  their  piiq>uii«  by 
entirely  changing  fmnt,  iiifinting  tliat  the  prefleiit  Gil.  mtc 
ii  nmintainefl  ua  :i  "tml,"  when  in  reiiUty  it  w;i.*  intrt*- 
duced,  ujton  their  uvrii  showing,  for  ignite  another  jkiir;>uHc, 
vits.,  when  tb«y  st^ttod,  in  »o  many  vonlfi,  tli,tt  if  th« 
Cotuineruial  Company  would  not  tigi-oc  to  charge  ifO  (.eriLs 
u  v-unl  ihoy  would  vipo  thcni  out  by  reducing  the  iiitu  Ui 
12  cents  n  woit).  Thia  was,  indeed,  endorsed  by  Mr. 
Pendpf  .it  Ihc  Dirett  ConiiKiiiy's  meeting  in  Jiuiunry,  Mi67, 
wh«ii  he  is  i-wpoitod  Iu  hiive  mdd  ihut  "the  only  way  to 
ruin  the  Comnnjrciil  Cable  Company  is  to  ftdofrt.  a  low 
rate."  Thia  in  a  trial  nite  iitdool,  hiunnly  tno  eridotitly  not 
intrudnced  for  the  nbject  of  tciitiii^  ils  piiiclirabilit-y,  hut 
solely  for  extinguishing  thr  Mii.ltiiy  I't-iuiottcomhiri-itioii. 

It  in  worthy  of  romnrk  nUo  tlwl  thfl  mily  flcimihle  utter- 
ance at  the  -■Vnglo  meeting  was  made  by  one  of  iU  own 
aharoholdftr*.  "  Why,  it  is  coiiteniptible, '  8;Li<l  that  gentle- 
man, "at  this  age  of  comnicrdal  ciriliA:itiQn,  ta  talk  nlioutii 
inoiioix»ly  in  any  biuinesN.  The  liotCom  of  the  Atlantic  h 
no  man  8  property,  iLmI  it  i<>  o]ten  to  all.  It  iit  infiitiiHtion 
todomiind  eucharusult.  Hislnixlshipdocliired  in  thin  room 
thaltheCd.  ral«  was  nnl  to  'cnwh competition.'  Mr. Newton 
eajB  you  mui^t  cniftli  oppoitition.  Cni;ih  Mr.  Muckiy  ! 
Yea  I  should  like  to  8«o  you  do  it  7 "  (Laughter.)  Evi- 
dently no  satiKfactory  reply  coidd  he  mmh  to  thi.'i  suggjes- 
tive  statement,  a.t  none  vraa  Jorthcuntiiig.  Tlie  great 
incroaeo  in  tiaSic,  of  which  ihc  Board  boosted,  took 
place  during  th«  time  the  ('omniflrrial  Cable  Com- 
pany   adopted    the  shilling   i-aie.      It    wa6  as  impracti- 


cable as  it  was  alwiurl  to  protend  to  ba«e  a  police*  when 
the  conditions  were  so  unfavourable;  for  fiuthor  in- 
croase  cnuld  hardly  bo  miiintuinoil  whoii  the  Com- 
mercial, for  iviuoiij;  to  bfl  stated,  adopted  the  pool's 
6d-  rate-  The  i-canlt  wa«  ine^■^lllI^lo,  and  shoiild  have  been 
evident  to  tho  rauuncst  com|>r«hcnsion,  but  the  pool  made 
a  huge  mi-itake  when  they  thought  that  the  12  per  cent, 
rate  would  h:tve  tho  effect  of  JRolatinc  and  cniEUiing  the 
Cvnimun.-i:d  Cmn|Niiiy.  It  was  thouj^bt  that  the  unule 
indopcndi-nt  cumpunr  would  sUnd  no  chatice  ugaiust  the 
united  strength  of  the  njonoi>oty,  biiL  the  facta  of  the 
situiiiion  have  been  intc]li>;viitlv  };ru!<]>vd  l>y  iiiurchant4  and 
othcr«,  and  inKtciul  of  siiCL'umhnig  tu  the  eoeinv  and  cryttig 
for  mercy,  it  seems  by  overturos  made  to  Mr.  Maekay  that 
the  enemy  would  bo  only  too  witling  to  come  to  tMVU  oi 
a  I'ory  ilitfcroiit  chitructcr  tu  lhu«v  at  tinrt  demanded. 

The  action  of  the  Commercial  Cable  Company  compare* 
fnvourably  with  that  of  their  opjioncnts.  That  Company 
was  establishcil  by  honewt  antl  wadthy  men,  who,  disdaii>- 
ing  the  wiilering  of  its  stock,  and  not  afraid  of  H|>cnding 
nHiiiuy,  were  aevcrthclciKs  i»nlc«irouB  of  ruining  or  attempt 
ing  to  null  the  p(xjl.  There  ■mm  room  for  .an  independent 
comjKUiy,  aitd  Mr.  Mai^kay  and  Mr.  Bennett  threw  them* 
selvVB  intu  thu  breach  with  the  intention  of  getting  a 
share  of  the  tniffic  by  nimns  of  a.  fair  and  j'\iBt  competition. 
The  jiublit  wlin  hiite  monoi>oly  hoartilv  co-o^ienited  and 
supijorted  very  fully  that  free  and  indepoodeut  service. 
If  the  Commercial  had  bcxm  originnted  byschemcra,  startod 
with  a  view  of  i'rushiiig  the  pool,  or  with  the  deeire  of 
l)eiiig  buught  ut\  il  an  advance  price,  the  promoters  surely 
wuulrl  hiivo  Htarteii  Inifinent  at  6d.,  iiutlaad  of  which  th^ 
simply  reducc<l  the  then  oxistiiig  rate  of  2s.  by  utritling  ia. 
Tho  public  ox|M-vted  this  rcluction  just  as  the>  expect  the 
adoption  of  ii  pui'iii.<.nL-nt  Is.  mtc  in  the  neai'  future.  Indued, 
tho  Commoicijil  Comjiany  wm  founded  upon  the  express 
underft^mding  that  aU  pmfit«  over  a  certain  tmirgiti,  vhich 
wnutd  |iurniit  of  ii  ■')  pur  cent,  ur  G  lur  cent,  pi'otit  on  tho 
c;<.pilal  onthiy,  Nhuidd  Iw  devutud  to  the  fui*ther  reditctiunof 
thut;irilV.  At  the  In.  «d.  rate  the  receipts  of  the  [kwI  averaged 
£ii,000  a  day,  whereas  now  they  wei-o  making  only  £800 
diU'iiig  the  «anie  tiintt  After  a  tiftvett  months'  trial  of  the 
la.  ScL  rate,  they  annuunced  that  that  rite  was  not,  to  tbem, 
sufficiently  remuueiutivc  on  their  £12,000,000  of  watered 
c.bpiUil,  and  coiuoiiiicntly  thuy  pro|KMed  to  the  Commercial 
ComjHiny  a  fiO  cent  [wr  wonl  mt«,  or  else  a  threatened 
utter  destruction  at  12  cents.  The  first  ij«[)0eal  »■*« 
emphatiotlly  refused,  and  the  pool  began  the  fight  by 
reducing  the  rate  to  lid.  WelL  now  the  CoU' 
mciyial  might  have  been  expected  to  follow  suit, 
but  iiH  they  wished  to  [utjve  to  tlie  public  that  not  only 
were  they  not  txwj)onKible  for  the  tight,  but  were  also 
ojijHj^eil  to  a  rate  which  scufc-ely  [iiuM  expeinea,  and  which 
wa»  therefore  |irejudicial  alike  to  the  l)ei>t  interests  of  tbo 
piomotoi-ii  and  !«hiireholdei>i,  they  met  the  6d.  drop  by  ra- 
duoiiig  their  nito  fur  the  time  Wing  tu  Is.,  aud 
pruniifiod  that  ua  long  as  they  nero  8Upi>urted  they  woiUd 
never  osccod  the  Ih.  i^d.  rale.  The  Is.  i-nic  wun  niuintaiiwd 
by  tho  Commercial  (.'onipuny  for  16  niuntlis,  when  their 
customers  exprcssod  their  friendly  opinion  that  the 
diRerence  in  ine  two  mtea  was  so  great,  and  that  the  fight 
had  been  m  uneipiat  and  protmeted,  that  ihoy  felt  it  was 
high  time  to  adojtt  the  (id.  rate  also.  This  iet(uest  was 
acc«de<l  to  by  the  Conijwny.  Init  it  i\iniiot  lie  Kjo  often 
reiterated  that  the  ;idvo<-alesof  the  higher  urifT,  which  was 
rocifited  by  the  Commorcijil,  wcro  thi'  very  firat to  introduce 
the  fid.  niLe,  anil,  that  being  so,  thoy  will  hare  to  hear  the 
coimeijiiences  and  pay  for  il. 

One  of  the  eharehuldci^  at  tho  Anglo  meeting  found  a 
solution  to  tho  ((uostion— "  The  longest  purse  will  bring  the 
others  to  temi» !  "  This  is  in  a  nutshell  what  the  Board 
calls  a  "  tiial "  of  tho  6d.  nite. 

The  telcgmphing  public  that  have  used  the  Coninvrcial 
Company's  entitles  speak  exwediiiyly  well  of  the  service,  and 
from  what  no  hear  it  U  doubtful  if  the  pooling  oonipaiues 
will  60  cosily  arrange  rates  us  ib  expected.  If  t£e  Commer- 
cial Company  do  not  hurry  the  raising  of  the  rates,  it  will 
be  a  [K»r  loolc-out  for  «>h:u'ehoLder6  in  the  other  companies, 
and  it  will  bo  interesting  to  notice  bow  much  longer  they 
will  bo  prepared  to  support  directors  in  a  i»olicy  which,  so 
far,  has  leu  to  nothing  but  disaster. 


CORRESPONDENCE. 


EAKLy  TELKGRAPHY. 

IeTthk  Eoitok  ok  Thk  Elkctiucal  Engineer, 

SrH  :  In  a  note  at  page  122  you  ti»k  who  van  givo  «iiy 
infomiuiitin  sboiil  the  ttilogi~iph  Ki:heme  uf  thu  ^ouln 
Eirtern  Railway  Compny  constmeWd  in  11*47  1  This  was 
a  dotil>lu  needle  eystem  erected  hy  Coolte,  the  late  C  \'. 
Walker  heitig  his  iu^istitnt  aii<l  romairiiiig  iii  chiir^c  until 
his  death  in  1882.  Walker  wrote  a  charming  little  Imok 
called  l^f^tne  Tdtgraph  Mamptif/Uhn,  which  was  puhliabed 
,  in  1650,  and  is  wml  vmtik  rea<liii};.~V'tiui^  Sic, 

W.   H.  PBIiB<:K. 


WATKJ-HEURES  OK  WATTS  UEVKE. 

To  TUB  EluruR  Of  TflK  ElBCTRICAI.  KxtilNEKIt. 

Httt :  According  to  tho  ntloo  for  forming  the  iitm".!]  of 
com|niind  wonls,  the  firxt  ix  the  rijjht  fomi,  for  we  hnvr 
twEsW  tailici:,  |iLiiiig-«bint«,  i-h^-f^l  ioiix,  clioiix-flmu's,  ^c, 
but  tlioD  there  art)  cxcc{>tion8,  such  as  cheviui-l^gei's, 
gtaml'mei-en,  apjuiis-niaiii,  hec-figiiea,  and  m  uii.  Tlie 
excetitioriR  seem  to  l>e  nlniost  nn  mimt^trouH  oh  tho  caaeA  in 
vbicD  the  mla  is  followed.  Mor<il :  Please  yonr«e1f. — 
Yoms,  Ac,  R.  B.  P. 
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THE  INSTITUTE  OF  ELECTRICAL  ENGINEEIiS. 

To  THK  Editor  of  thk  Electkical  Escinkkr. 

Sir  :  An  reform  is  ihn  oiTiiu-  of  the  day,  (Q:iy  I  vonluro 
«i  propose  some  slight  itltcrati&ns  in  the  procedure  of  the 
Institiita  that,  1  voiitiire  to  think,  woidd  add  considerably 
to  the  vulun  of  it«  diwu^ionR. 
In  tho  tir«t  pluco,  1  would  oak  if  it  is  uoL  [>oanible  to 
that  proof  cojiics  of  [ia|>eni  to  he  read  shall  ho  in 
'3und]i  of  mnmhent  a  few  days  at  lexst  iK'fuit!  tlie  nitiet- 
_  at  which  thoy  are  to  be  diwiissod  1  I  take  it  ibtL  the 
linctmion  of  jiapera  foims  ouite  as  valiuihle  »  piirt  uf  tkc 
lBatitat«  an  the  reading  of  them  ;  in  fact,  in  many  cases  the 
diwiuaion  is  oE  for  greater  iini>ortanco  than  the  pu|>er 
il«lf. 

1  Cake  it,  too,  that  it  ia  [iructically  impossiblo,  except  in 
aeeial  cnsee,  for  men  to  give  their  Vst  thoughts  in 
tlieir  b««t  form  in  a  diecussion  immediately  following 
tho  reading  of  a  jiaper  they  only  then  make  acquaintance 
with.  Everyone  who  hsu*  attended  the  t'<»iding  of  a  paper 
knowi  that  it  is  often  exceedingly  difficult  to  follow  thi: 
taper  through,  much  lc«s  to  di^^iisn  it  immediately  after. 
The  author's  wording,  thongh  clear  to  himself,  often  re(|uire.i 
•MHO  thought  on  the' port  of  a  rea<Ier  bofore  he  thoroughly 
puf»  the  author's  idoaa  ;  and  if  this  is  »o,  how  can  it  Iw 
pMBble  rightly  to  understand  what  he  hears  read  for  the 
fast  ttiD«,  and  not  by  the  author.  Othcf  institutes  ajrange, 
in  some  fona  or  other,  that  members  can,  if  tlioy  choosy, 
have  copie.1  of  the  iiaper  Iteforehand  ;  and  I  vuiiture>  to 
think  that  tho  rewft  of  that  wise  prcviBion  is  ia  very 
matly  enhance  tho  value  of  their  discussioiDt.  If  iiriyuitc 
milblJi  the  point  I  have  raised,  let  him  cnni|Kire  the  dieous- 
OMU  wbcit  papers  have  boen  adjourned  to  the  iiOKt  meeting, 
ptoob  mouiwhilo  boing  in  the  hands  of  members,  with 
ihoM  taken  on  the  mno  evening  immediately  following  the 
raiting. 

I  am  awaru  that  the  CuiUK^il  have  iii  nutiiy  c<u«i» 
eifioieiiced  considci'ablo  ditHeulty  in  arranging  for  dis- 
ounons  of  papers,  not  on  tho  .same  evening  that  thoy  have 
bMnrcad,  on  account  of  the  time  at  their  tliaiiosal ;  and  J 
tbsikrc  wolcume  the  suggcation  that  was  thrown  out  in 
pat  columns  of  an  increased  numlter  of  nioclings.  Whv 
not  meet  every  week  if  there  are  sntfitbnt  papei^s  to  till  up 
t^tiise  and  allow  every  ixiiwr  tti  be  thoroughly  discussed, 
^rtket  point  on  which  I  venture  to  offer  a  suggestion  is 
w  hngth  of  time  aUot«4l  to  individual  speakers.  I  tnke  it 
1^  taat  in  a  discunion  we  want  aa  many  mbids  as 
(•rfUe  to  give  us  thetr  ideas  u|K»n  the  subject  in  hand, 
•■•ithat  the  Institute  is  hardly  fiiltiliinff  its  functions  if  the 
**%<  OHlBibora  monopoLiEo  the  whole  of  the  available  Lime 
Mticb  iDeetiati- 

Ai  tho  whole  lime  of  the  meeting  only  amonnla  to  two 
inOf  out  of  which  at  los«t  from  tift««n  to  thirty  uinutea  is 


unn-votdablr  token  np  with  routine  work,  Ac,  itfolbwa 
if  one  mom'ber  speaks  fnr  an  hour,  the  time  left  for  0' 
is  very  sm^ll  indeed  ;  yet  I  under«tan<I  that  it  is  a  very 
common  thing  for  a  member  after  spcaking^wy  for  twenty 
minutes— to  look  ab  tho  clock,  ohsurve  that  ho  will  not 
detain  the  meeling,  as  he  knows  thei'o  are  othei-s  to  follow, 
and  go  merrily  on  for  another  twenty  rainutee  or  more.  I 
am  aware  that  there  mtist  he  considoroble  diflicull^  in 
dealing  with  this  matter.  Frequently  a  rarefuUy  pre 
spoech  hj'nn  expert  i«  of  far  more  value  than  the  paper' 
itself ;  but  ugiun,  ]  think  it  wUI  1>«  found  that  if  eomo  limit 
could  1>G  imgmsed,  much  fia^lding  might  lie  avoidml,  and 
membors  would  jjradiially  learn  the  ver^'  vahaiWe  art  of 
condvuisiiig  their  tnougbt«. 

I  wnidd  suggest,  therefore!  that  it  bo  within  the  di 
tion  of  tho  chairman  to  call  the  attention  of  the  mem 
who  may  l>c  sjienking,  should  he  ovei'siop  a  certain  ti 
liniit,  with  the  np]M»inince  of  going  on  for  still  some  tJm< 
longer.  Of  course,  in  caM«  of  this  land  evet^'thing  must^ 
de|Hrnd  on  the  liict  of  the  chnimiau.  Nothing  is  easier  that) 
to  Bcatler  the  idc:u*  of  a  ajieaker,  esiiecially  if  he  lie  a 
nervouj)  man,  by  an  interruption  ;  and  it  may  often  apjiear 
ati  though  a  chairmiui  linro  a  grndgo  against  a  |KirticiLlar 
raemlwr  if  he  shoiilil  happen  1.o  have  to  rail  him  to  oi-der 
very  oftflf),  I  think,  however,  that  tho  matter  may  t»e 
safely  left  in  tho  hands  of  the  chairman.  Further,  I  would 
suggest  that  no  barefaced  ailvertisenients  shciuM  be  allowed 
under  eovcr  of  discussion.  A  man's  own  experience,  or 
hia  own  tlioughts,  contributed  for  the  Wnofit  of  nimself  and 
others,  do  good,  and  tend  to  thn  u.sofulness  of  the  Institute; 
hut  a  KtatcnKint,  that  he  i*  the  maker  of  so-and-HO,  or  «om 
one  else  it;  the  muker  niu[  his  things  a.ro  the  best,  unaccom- 
|)anie<l  by  any  real  information  that  can  forward  the  aim  of 
the  Inalitute,  viz.,  tho  iit^tnictiou  of  its  mcmbei-A,  ahould 
be  strictly  tabooed,  I  would  also  suggest  that  country 
momtrars,  when  unable  to  attend,  should  he  allowed  and 
cncoungfMl  to  send  their  rem-irks  to  the  secretary,  to  ha 
rejid  at  the  meeting,  or  inserted  in  the  tmnsaetions,  as  may 
be  ronvcniont- 

I  would  also  pi-o|>0He.  for  tho  consideration  of  the  Cotuicil 
and  tho  mumbent  ^onortilly,  a  measure  that  may  |>osRihly 
auponr,  at  the  lir^t  blush,  snmcwhat  revolutionary,  vie,, 
that  ladia*  should  be  admitted  tn  our  meetings,  and  ab 
memben!  of  the  ln«tit.nie. 

It  is  well  known  that  there  are  numbers  of  female 
workers  in  the  electrical  field,  to  many  of  whom  I  imagine 
attendance  at  our  meetings  would  be  a  privilege  and  a 
boon,  while  the  poMcesiou  of  our  transactiotu  would  be  to 
a  largo  extent  as  valuable  tn  them  as  to  us.  Electrical 
sciem'O  i^  ao  many  sided,  am)  presents  sn  many  o])enings 
for  female  labour  of  every  giiide.  that  [  feel  »ure  incrawinz 
numbers  of  the  opposite  sex  will  Knd  in  it  congenial  and 
lurrative  employment ;  n,nd  I  think  it  can  hardly  he  quea- 
lioned  that,  if  our  Institute  is  of  any  value  at  all  aa  an 
flfludtinnnl  instrument,  the  admisaion  ol  women  to  ita 
|U-iTili>ges  must  tend  to  incre;ise  the  chances  upen  to  them 
of  obtJLining  lucmtive  eniplnyment- 

I  have  no  doubt  that  some  one  wilt  reply  that  hKlies  do 
not  wunt  to  come  to  om*  meetings.  I  am  not  at  all  sura 
that  there  may  not  oven  now  bo  many  who  would  be  very 
glad  of  the  privilege ;  but  ns  wo  do  not  pn>[x)so  to  force 
them  to  come,  or  to  dn  annhing  beyond  allowing  them  to 
come  if  they  wish,  I  hatxl'ly  see  that  the  itroiKwal  is  at  all 
afToctjod  by  any  guess  wo  muy  make  on  tno  stibjoct.  My 
own  inipveasion  is  that  |iossibly,  for  a  time,  the  privilege 
would  be  inoperative;  then,  when  there  happened  to  be  a 
)Mil)ei-  on  in  which  kulios  of  odvancwl  eUticntiun  take  an 
interest,  i«erha|»s  some  members'  wires  ur  daughters  might 
attend ;  atid  so  it  wquK)  go  on  till  we  came  to  look  U|)on 
their  attiCiidiinco  as  a  rc^iUr  thing. 

Someone  eke  irill,  [leihafw.  abject  tltat  we  roar  get 
frivolous— society  women  invading  our  meetings,  oiid  dia- 
turbine;  the  tnuii|uility  of  our  discussions.  It  is,  of  course, 
very  oifRcult  to  forecjist  what  atujiid  antics  fuation  may 
decree,  and  we  know  that  women  have,  at  fashion's  bitlding, 
gone  through  very  much  mor«  terrible  ordeaU  than  fitting 
out  a  discussion  at  one  of  our  meetings ;  but  I  do  not  think 
we  should  be  in  much  danger  of  such  an  infliction. 

To  the  frivoloua  ladio«  whom   we  do  not  w.inti  *i>'I  to 
whom  our  difictueiona  wottl4  Vnin^  wo  \«v«&.v  "Cb*^  "w^'i^ 
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he  dryer  tlian  a  (luthiotiubtc  sciiiioii,  and  though  ihcy  may 
not  know  much  of  tunny  thiugd,  they  do  kiinw  when  they 
Are  bored,  and  tutvo  the  scnise  to  k«op  uwuy  from  borodoni. 

But  I  have  ft  vory  much  stronger  argument  fi>r  the  ad- 
mission of  women  of  all  grades  to  our  meetings.  I  think 
it  mtist  he  known  to  everyonv  thut  the  oxteuBioii  of  ctcc- 
trictl  eiitcrinise  will  uiitMil  th«  bringing  of  olcotricul  ajj- 
jxtntus  of  ull  kinds  within  thu  homo  circle.  Now,  in  my 
opinion,  one  of  the  sreiktoat  (fitticulties  which  promotare  of 
tneee  ent«rprifle»  will  have  lo  encwiintcr  will  be  thu  want  of 
knowledge  of  th«  usta's — jiriiicijnilly  women.  A  long  ex- 
jierieiiCD  in  bringing  forward  new  lorms  of  appa.mtiis  has 
tatigbt  me  that  where  you  hive  .-my  one  on  tho  j^rouud  who 
either  underRUniJs  tlit-  a|>]Ki['itiix,  or  will  ukt*  sufticiunt 
interest  in  it  to  master  it,  you  will  utuin  succuss  with 
compamtivcly  inferior  matoriula;  while  you  will  fail  utterly 
wil-b  tho  veiy  beet  that  c^iii  lie  ])roducou  if  there  is  no  onu 
about  who  will  tiiku  any  inturttHt  in  the  matt«r.  And  of 
all  otfcndere  in  this  roepect  women  are  at  preaent,  in  (he 
great  majority  of  cases,  by  far  the  worst. 

lastly,  becAuso  thev  know  nothing  of  electricity  ;  aiid 

Secondly,  bccana©  tdey  will  not  thmk. 

If  we  are  to  Biic«eed  in  RiiiiorHeding  gas  and  ot.her 
»l)]KiratiiJ«  (or  doiiief$ttc  iu«.  it  will  be  an  immensa  gain  to 
ti8  if  we  Clin  UMch  woinun  to  think,  and,  above  all  thitigF, 
to  think  about  otcctricity  ;  and  I  maintain  that  admii^.iiuii 
to  our  Inijtitute  will  be  the  means  of  iiiduclnj^  l»Lh.  OticB 
the  wondorfttl  faecinatiori  nio»t  of  iis  (oivl  kir  thu  acienc« 
goto  hold  of  women,  tliey  will  gt>  right  on  and  do  Itatf  our 
work  for  ii»- — Yonra.  Ac, 

SvDNKv  F.  Walker 

[With  regnrd  to  ono  ]inrt.  of  Mr.  ^Valkers  letter,  wo  may 
say  tluit  it  IS  becoming  cu»toroary  to  eend  out  proofa  of  tho 
jxipm'  U)  be  read  to  gontlnmcii  name<I  by  the  author,  or  by 
the  cmnicil,  its  (lc«irnn.<«  of  talking  part  in  the  discUBeion. 
Mr.  Walker's  criticism  haci  better  bo  dirocteil  against 
aiitJiors  who  do  not  Bond  in  their  MSS.  Hutticieiitlv  early  to 
allow  o(  it«  being  put  into  tyie  and  corrcftod.  \f«  roiitUTD 
M  BurmiM  tho  Btumhling-biock  to  tho  sending  out  of  i)roof8 
aa  Niggestoil  in  fouml  at  the  feet  of  the  author,  and  not  elite- 
where.  Mr.  WaJker  will,  we  are  Riiro,  understjiiid  that  by 
making  the  above  statement  wo  have  no  desire  to  stop  dis- 
citaaion ;  our  object  in  to  direct  it  towards  the  prujwr 
quarter.  With  regard  to  ladien  at  the  meeting — ^wo  are 
open  tJ>  conrirtion  nirhr-r  w.iy — Kii,  K.  A'.J 
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[CoRRitCTifts.— Tli«  tollrtwing  CQmclious  should  bo  made  ta 
Mr.  Kupp'n  p*p<ir  in  f>iir  iiwijc  rif  JAet.  wdvk  :— On  p.  136,  initond 
of  e—  -Jn  aiid  •=  ^I,  il  shmild  be 
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Also,  in  the  formula  fur  E  the  exjKinanl  is  8,  not  a — 
E=2r„FTlO-".] 


THE  DISTRIBUTION  OF  ELECTRICITY  BY  MEANS  OF 
SKOtJKDARY  OKNKRATORS  OR  TRANKFORMEBS.* 

fir    .1.    KKNNKTII    V.    MAI-KKN7JE,   llIUIflKK. 

One  of  the  difficulties  whiah  ikrisun  in  ntl  ttnnsiniBaiiinii  ^if 
electrical  enargjr  I*  tho  eonvsyanco  of  n  viirrtmt  siiitAblu  at  ono 
andlheauna  timu  fi)r  itiiy  ntiil  owry  dASM  of  ntctiiver.  Knch 
roculvur  ru(|UJn!«.  in  (inlnr  U>  w<irk  iindor  proper  cfmdilitmn,  n 
currout  auitablo  tn  itaeK,  wliiuh  uiirrunt  must  havn  the  pit>i«r 
jiroportionB  of  puUfiititd  »inii  quuiitily.  Now,  as  il  in  iiticcmiiry. 
when  the  factor  of  rfirt'iiw^is  l)rauftlit  in,  tnincroMc  the  iKitontiAl 
of  tlie  corrant  in  onter  Ut  nvercMme  the  nuinfainrp  duo  t<j  that 
diatance.  it  follom  lh»l  roroivpirs  niiui'it  he  iii:^!  nhich  nrc  not 
capablo  of  *ii[i[i»rting  Dm  jmrtitrtiLir  current  nccMsary  to  work 
Umn  at  in  incrtuutui)  ilmtuica.  Iti  tiio  u«namiaaion  of  Ui«  vumiiit 
for  ^aw  lamps  tliediaUiice  ia  dtitcrmined  by  t4e  naiitanoe  of 
the  wnp». 

If  it  were  a  question  whftt  tyno  of  glow  Ump  i»  Imk,  tlie  reply 
would  mainly  be,  tbit  ono  wjiogo  n»i»tancu  i»  tho  gruatcet 
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other  oonaidecatitHiB,  nf  couree,  such  as  eSkteocr,  being  eq 
Should  it  be  neceaaiiry  to  convey  cunrnt  for  lighting  purposes 
over  a  n«diuii  of  scvetul  miles,  the  raaintance  tJien  utcuired 
would  no  longor  bo  in  jirciportion  t<>  thu  R.M.F.  ncoeoaaiy  t>o  be 
etnjiltijvd.  Likewiae,  lit  tho  Inuiapiirt  of  jiuwer  orer  a  pven 
distonoe.  if  e«ch  motor  cotrespoTidtid  to  ■  oeclain  oanstmctioti, 
il  wKuld  be  neceaanry  to  modify  uid  vary  each  one,  aceordiog 
Co  ita  pwtioD  from  Llio  nmin  source.  I^mI.Iv,  if  it  were  a  quoa- 
tion  of  tfanimitting  electric  energy  to  wi>rk  at  tho  aaim  time 
arc  lam  pa,  gli>w  Umiw  ntid  motors,  the  current  aaitaUe  for  one 
type  of  reuciver  wnuld  not  Iw  luliipted  fur  the  others ;  in 
wunis,  aixxtnliiift  to  the  mti^ire  uf  the  reoeiTer  employed. 
niuai  be  also  that  of  thu  current. 

It  WM  to  overcome  these  moat  serious  diffiouHioa,  wbich  stood 
in  the  wny  of  the  praclic&l  dcvolojiment  of  electric  lizfatinfr  nod 
tntnioiiiKicinn  of  iitiw«r,  thnt  Muwiii.  Osiilnni  nod  OibTi*  i^raKjia) 
l.lu!  idun  iif  iut«rpiis'u)K  i>l  tJie  nt^iviii^  [atiiiL  btitwcvu  ttiu  aupgdy 
wim  niid  the  receivers  a  aupplttmeiitiir}'  nppaxstiu  or  geneiaUir, 
AS  a  triinaforiiier  of  energy,  which  wi>uLd  deliver  to  the  rectnrer 
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with  whifh  it  was  «iiin*c-l«jd  a  current  pmpw  t«i  such  receivei 
Thu  aocundary  genwralfiia  ihua  in  a  msnnor  prepare  and  modi^ 
the  current  t.ransiniltod  from  the  anurco.  and  k"'*  it  the  tieces- 
■ary  pTiir"rti(iiiii  nf  [mtuntJAl  and  quantity  which  the  perticular 
rocoivcrs  wupidit-ii  by  them  roqiitrv,  in  order  to  work  at  the 
highoat  pt'int  <i(  effi-ciancy. 

Thin  idiw  in  itself  wna  nut  new  when  M.  Cisulard  cimiiieticed 
hia  •iporimonts,  JabliKiliknff,  Fuller,  Sswyor-Man.  Sir  Chwloa 
Bright,  and  many  (ithni»  Iiuving  preTioasly  atriveii  to  bring  the 
matter  to  a  pmctical  issue ;  but  suoosas  did  not  crown  their 
efforts,  for  the  aimple  reason  thnt  tli«  bada  of  all  their  experi- 
ment* WM  the  Rnhmkorff  ooil  more  or  laat  modified  ;  and  it  was 
only  when  M.  Gaulard  carav  lo  the  ouDcluaion  that  induction 
sppsntua  con*trucUMl  upon  the  tlieory  founded  by  FandNjr.and 
oxcntpli6*.-(I  t)y  Rnhmkorff,  waa  nnauiu-d  for  the  pur[K«e,  tluU  r 
step  wsa  made  in  tho  right  directim. 


Pin.  8.— Kanday's  Kon-I\)Ur  Tyiv. 


The  prindjili'ji  underlying  trauBfnmiora  may  bu  clearly  a«an 
by  reference  Uj  Figa.  I,  8,  5,  and  6,  where  what  may  be  called 
the  "  Ruhinliorfriimd  Fwxday"  LyjwarBahiiwn.and  theOiuilanl 
type  in  Figs.  3  and  4. 

In  the  figures  illustrating  tliia  ]Mi]iei  "  {iriinMry  "  or  inducing 
ciimint  wires  are  shown  in  bUiek,  und  "auconduy  "  ur  t«ufi«M({ 
cuTTwrit  wirna  by  itiMfH  liniw. 

In  the  RhiinikorlT  tyjio  the  secondary  is  eitlier  superiBi]Kised 
upon  the  primnry,  as  in  Fig.  1,  ur  it  is  «-oniid  upon  a  oiro  dis- 
tinctly separata  fmiii,  thutigli  cnntigiic.nis  to,  tlio  prtmAiy, 
and  is  nlone  acted  iijmiii  by  the  insunetie  changss  set  up  in  the 
uom.  as  ill  Figs.  2,  5,  and  b.  It  ia  for  preaent  purivMcs 
iinmatuna]  whutlier  the  core  is  polar  or  non-polar.  Id  the 
Oaulard  lypo  the  Mcitiidanj  iajilacecl  man  itUtituiat  fkmti&n  in 
regani  to  the  irmi  core  irith  the  prinutry,  and  ia  thus  acted 
Upon  both  by  tho  uurc  and  tliu  primary  or  inducing  ciivuil, 
as  in  Figs.  S  And  4.  Thin  i*  one  uf  the  two  principaT  fcaturea 
wherein  the  (-Jiiulftrd-Gibliii  transfonnor  dit!^«rs  fi-om  sU  previous 
onaa,  the  other  principal  feature  being  that  the  met^dLc  mass  of 
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When  Mown,  finulnnl  nnil  Oilitn  lin<t  i?x>iibit«il  thoir  «yiit«m 
At  tha  WmtintiutOT  Aqiini'ium,  in  l.tit!  hvijmnuig  of  188S,  only 
ono  tnuittfoniior  wa«  tberxs  thuwii  nt  uurlc,  mm  Uib  one  vn& 
canaaqiiently  either  in  pt^ralUI  or  Bei'ii>8  witli  tha  dytuuno.  The 
ndvanUgeB  that  would  bnve  reftulted  were  n  Barim  «ysCeiii  of 
connection  piwnhte  beiiigiioapparoiit,  M.  fTttilnnl inclined  more 
to  thin  iiioLhfxl  of  working,  niiil  iiiumI  hi*  lioxt  ctidanvutm  tuwiutU 
arriving  M  it  tuMMtarul  rusull.  He  kiivw  tlm  iiapoaKJbiUty  of 
dirMtljr  nuintftintn^  m  oonstant  ^tcntiol  in  »  ■<3Cundnr>'  circuit 
whoM  reaiatanoe  nt  boiiig  v&ned  whilut  tlm  iiurrcnt  in  the 
primnry  wiw  kent  conitAiit  (nti  ACMtitinl  foHtiii-c  in  t«vie»  wnrk- 
ing),  nnd  thoroforo  Mmvo  m>  to  ciniittriivt  hia  apninUu  tlmt  tlio 
notion  of  the  core  upon  the  tiro  oonductoni  «houI(l  vnrr  with  Uie 
Alt«mtioiu  of  roaistAnci.'  in  the  atcanAuj.  This  lie  did  by  alter- 
ing th«  pc«ition  or  exiKiBing  more  or  le«a  of  th«  oorc.  Mid  some 
«et«nptawM«  nude  to  effect  thl*  Hiitoniati<-4lly. 

Afl  nu  b»sn  hofore  uid,  tho  vnlue  iif  titu  nueundnry  circuit 
vuiw  dirvctly  with  tho  •^luirv  of  tho  current  in  tho  phtnArj*, 
Knd  directly  with  the  uumbor  of  Uuni ;  other  ooiifldonttiiink, 
Kuch  as  the  iDAffni^tio  influenoe  of  tho  ooro  and  the  nnmber  of 
current  .tltenuvtiaiu,  boing  constant 

Tho  K.M.F.  of  A  Mooitdnry  circuit,  how(*%'or,  in  dependent 
Upon  another  important  faetar,  namoly,  tbo  rnaiatAnco  t<>  which 
it  i>  oppoeod  ;  and  tbo  follnwing  table  of  expcriinenta  uitdi;  by 
ftL  Ui»l,  and  pubtiabed  by  ProfMBor  Cameo  Feranu  in  hia 
report  to  th«<Iurora  of  the  Turin  Int-emational  Kxhibit)<'n,  1386, 
■howa  the  increaae  of  aeomdary  E.  M.F.  with  inoroiiso  I'f  r»' 
•iatanoo-  It  will  bo  obaer^ed  Chjtt  tho  current  in  tho  *o«nn<liify 
falla  nt  the  hmiid  time. 
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where  A  =  amperea  in  primary,  V  =  potential  at  polea  uS  j^vjio- 
raCor  primary.  A'  =  .iinperea  in  aeoundary,  V  =  potential  at 
poloa  of  UHXitidivry,  R  =  reeiatnnco  in  nhma  of  the  outer  part  of 
the  aeuondary  ciruuit. 

It  will  thua  be  seen  Uutt  the  roaialaiice  in  llio  aucnudaiy  forma 
an  all- important  factor  when  deaiyniiig  apiiai-atu*  for  producing 
a  required  i-eault  ;  and  a  long  aenca  of  eKperiinenta  hiM  (iMtnl)- 
liahed  a  certain  ratio  to  bo  oMotved  in  order  to  obtniii  the  uflwrt 
nought  for. 

Kxporiinviitally  it  wan  fuund  tlmt  witit  a  eertatn  current  in 
the  priRiary  cii-cuit  of  a  giren  niunber  of  apimla  or  (iinia  n 
osrtaiu  electro- motive  force  waa  obtained  in  the  aeoondary  with 
a  giran  ceaiatanoe,  and  ujion  tJieae  dnta  the  oonatructiun  and 
dauKi  uf  apparatus  cinplnyGd  aa  aeriea  tranaformen  were 
baasa. 

The  work  done  by  the  pHmniy  current  whun  traverains  a 
number  of  generator!  ia  propiitioiuil  U>  Uiu  reaiatanco  i>lleri>iriw 
theao  geiientora,  or,  in  othi'V  wtiribi,  by  tho  counter  K.M.F. 
oppoied  to  tlie  pritiinry  ciirvt^nl  by  tbd  aucondarioB.  Thia  necea- 
nnly  ia  pniiiiirtiuna]  tu  tlii-  inimtieriii  itati,  »nd  alao  pr(-p^>rtianal 
to  the  individual  raaiatance  of  isu-h  Hcurtndary. 

It  can  therefore  be  aeen  that  tho  total  energy  of  tike  priniaTy 
eurrent  varies  diroetly  with  tlie  amount  of  work  done  by  the 
■ecutidary  otrouita  of  tho  gonerat'irs,  thua  cnnblinf;  complete 
econiimy  in  W(>i-kin{[  tu  buobtAiiiod, 

Till!  uciiiiiimj'  reaultiii);  (ruiii  ihii  Hyatciii  of  workinj;  in  aeriea 
wiiuld  he  aubatantial  wore  it  abu  [loiiaiblt.-  to  onaiiro  eonalancy  of 
potential  at  tlio  enma  time  between  the  pulei  of  tha  aeeondaiy 
with  n  vni^'ing  roaiataiice  in  that  circuit.  The  difHoulty  ia  that 
the  E.M.F.  incroiuea  in  the  annic  ratio  aa  with  the  reautanoe  | 
rind  Uib,  oonaer|u«nLl^,  |ioiata  Ui  the  fact  that  tranaforniera, 
irtico  oontieot«d  in  aenea,  muat  aupply  L»mji«  >lao  in  aorios,  or, 
in  other  warda,  the  external  aeoonthkry  circuit  inuat  diminish  in 
reautaiice  aa  the  laiiiua  aru  turned  out,  inatead  of  incroaaing,  m 
ia  the  caae  whun  t)ie  btiiips  are  in  ]MiralloI.  More  than  two  years 
ago  I  made  aome  expcriinenu  upon  thia  subject  with  Mr.  Bern- 
Run,  the  rasidts  being  perfectly  aatiofactorj-  ao  for  iw  regulation 
went.  Another  way  out  of  the  difficulty,  if  aerie*  tmnttforiuert 
and  lampi  in  {ULrallvI  are  to  be  used,  ia  by  the  empluynient  uf 
subaidiarv  rcaiatanoea,  or  "choking  coilii,"  nt  they  are  oaUod, 
which  taxe  the  Dlace  of  the  lampa  when  turned  off.  Fig.  9 
shows  this  in  a  theoretical  diagroni. 

With  aeriea  tmiufurmera  and  aerioa  Umpa,  all  ditnger  from  tiie 
risk  is  reduced  tu  a  miniiBum.  No  main  fiiaible  cut-out  at  the 
tranafonner  soeanduy  poles  need  be  used  ;  fur,  as  has  hem. 
before  said,  if  a  ahott-eirouit  occurs,  tho  pf>teiitial  inunediately 
drops,  BO  that  tha  fli>w  of  current  ia  o-inanitK'nlly  tlmt  duo  to 
Uie  roaiatsnoB  of  the  aeoondory  helix,  including  the  ahorl-oticuit. 


I  have  frotjui'iitly  run  sottes  tnnaformers  on  ahurt-<-lrvuit,  and 
no  hunting  liaa  resulted,  the  potential  at  the  termiiuUa  being 
impon-'eptiole  on  a  voltiaeter,  whilat  the  currant  indicated  byan 
amraeler  in  the  abort-circuit  was  aolely  that  due  to  the  rwiat- 
aiice  of  tlia  ammeter  and  tlie  sewndaiy  drcuit  of  tho  trana- 
flintier  itaolf. 

Another  difliuulty  that  lies  iti  tliu  way  of  working  transfonnerB 
in  aeriua  ia  that  experienced  in  luaiutAiiiinjj  a  conatant  current 
on  tlie  line  ;  and  although  many  attempts  have  been  raada  to  do 
thia  automatioally  whilst  employing  altemating^-euirenb  cuetuoaa. 
no  rreat  miccoas  luia  as  yst  Roan  attained. 

mviug  briefly  rorlawed  tiioi^steni  nf  working  transfonnen 
in  aeriea,  and  shown  the  objectiona  inherent  to  that  method,  I 
will  ni>w  refer  to  the  parallel  ayit«m~upon  which  alt  present 
inatallntiona  are  bascd^-treating  the  subject  in  aa  practical  a 
manner  aa  potail)]e. 

At  the  uutaet  one  ini[Kirtaiit  feature,  inae])anibla  from  all 
pantile]  ayatems  of  trauamiaaion  of  energy,  may  be  neataooed, 
eepedally  ainec  it  ahowa  how,  hf  tho  use  of  tiantfomeni  diffi- 
cultiea  may  MiBtly  be  aurniounted. 

'ri)it  is  that  the  fall  of  potential  along  a  line  varioi  in  pt»- 
porlton  lui  Ibo  uun-unt  ia  increanKl  whim  ehangoa  are  made  in 
thn  tniuL  Th<i  dilfortmoo  tit  ijotontial  between  the  aonroe  of 
Nupl^ly  and  tliu  uxtromity  of  tJie  lino  is  anuill  when  the  current 
ia  aniull,  hut  very  cr>naidurHblc  when  a  heavy  current  ia  usad  ; 
and  o»lue>|uenUy,  if  the  Initipa  nf«r  to  the  souT«e  bo  Unfit  at  a 
ciiniitMit  preaaure,  tboac  far  off  will  vary  aooording  to  tho  inter- 
mediate load.  In  'linoct  working  thia  objection  oan  only  be  met 
by  «iii|)]i>yiM){  H  conductor  iif  lucn  aize  it»  will  rendur  the  naia- 
tAuce  of  that  conductor  of  no  account,  but  then  all  eonaidenv* 
tions  of  uc<>ii<>u>y  will  have  to  he  abandoned. 

Thia  dilliculty  liiut  be«n  exi>erienced  in  all  large  diroct-auppl/ 
works,  ainoo  tlie  fall  uf  putvntial  depcnda  u|>on  the  ratio  that 
the  amount  of  Ions  on  the  line  itaolf  bcnrs  to  the  nuucimom 
amount  L-f  work  cnrried  by  the  line,  this  in  many  cases  being 
•|uit<-  20  per  coiiC.  By  onipI<iyiiig  u  hitfh  potenttid,  however,  the 
current  to  rvprosonl  a  given  amount  of  energy  may  be  ao  re- 
duced thtt  this  rutio  may  be  made  as  low  aa  1  per  cent,  per 
mile  i  audcuiiaix|uuiitly  ttuuafonnexs  ia  panilel  arc  capable  of 
maintaining  practically  the  same  potential  in  tlieir  nvoondary 
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circuits,  in-(wp*ctivo  of  their  [xwition  upon  Uie  line,  or  of  the 
vitriAtiuii  of  the  loud  nt  int-crmcdiatv  points.  '^10  foUovring 
figuroi  may  make  thia  matter  elcar:— 

Suppoat:  a  dynamo  giving;  na  output  of  LSO,000  wntU,  ajual 
to,  aay  1,500  iiiii}ivrua  and  100  vitlle.  If  the  vunductor  ba  pru- 
portioned  ao  that  ouu  ai|uan!  inch  i>f  aoetional  area  be  uaea  for 
every  1,000  ampci-ea,  the  siix'  of  the  conductor  nocesaniy  will 
be  I'fi  iMtujire  inchoa.  Tliia  Gond'icti>t  having  a  roaiataiice  i^ 
abuul  026  »Uui4  [fvr  mile  (iie^clcctinu;  hoiit  rcsislaiivo),  thi-  losa 
per  mile  on  the  Uhl-  will  Wl.SOO^x  -028,  <n-  65,004  watta — 
equal  to  about  42  pur  vuiil.  of  tliu  tutal  output  of  the  dynamn 
per  mile. 

By  the  u>«  <jf  traiisfonnora,  however,  the  aanie  energy  could 
bu  imiisiiiittud  uvor  tbu  wuiiu  dintiLiico  with  a  vet;  ditfcrvat  per- 
centai;o  of  Iuhh.  The  oiil.piiL,  huing  150,000  vnitta,  auty  be 
represented  by  a  current  tA  60  aniperua  and  3,000  volte.  The 
reaiatance  uf  a  cable  rojuii-vd  to  uuiry  thta  uurrent,  calculated  un 
tho  amuubiMilf,  woulil  bu  nb'jut  864  ohnia  per  mite,  and  the  liiaa, 
tbercEorii,  would  ho  &0^  x  '864.  or  2,150  watts — equal  tu  about 
1'4  iivr  cent,  uf  the  total  loud  {wr  mile. 

Tlieae  tigurea  merely  aerve  tu  aliow  one  of  the  cnormotis 
advantagea  thnt  are  reaped  by  the  employment  of  tmnaforaon 
ill  the  distribution  uf  large  antounta  uf  eluctrioity  over  great 
dislancen. 

^VitJl  ngard,  now,  fi  the  practical  working  out  uf  a  a^rvton 
of  supply  haded  u^hoi  iinratlel  tmnsfurniera,  IwiU  eodeaToor  to 
allow  what  haa  liitlivrto  been  dune,  the  metiuida  empluyod,  and 
tbo  rcisTilta  ubtAined. 

The  dynamo  licrc  claims  our  first  attention,  and.  being  tha 
guneratiiig  mtitrci;  <>f  supply,  fonne.  pcrlia)«.  the  main  feature  In 
an  clectrival  iiisl^illntiini.  In  ihc  lir:*!.  plsce,  it  muat  nccetaarily 
be  of  what  ia  known  aa  the  alternating  type.     Vp  to  vtaj  lataljr 


i_dAH  of  mAchine  had  in  this  oounliy  reoeivod  but  n  small 
of  Rltentioti ;    now.  howevar,  rince   the  tmnNfomivr 
^  i  bu  becrira*  fcnuwn  and  afqirociatotl,  KevpivJ  iiULkun  linvo 
Into  tlio  tu)>it>ct.   kikI  trtaiiy  iimrkvi)  iiii|iiiivonii.'n(K  liavo 
Oiiu'it  Uus  diiudif  theui  is  tliu  uiuiiloym^iit  of  iron  in 
•  itrniJiture,  andmi^gaod  resulta  have  b«eu  obcaiu^  by  itiflking 
til*  caan  of  iroo  very  ooiuidenible  in  both  >JiiiHture  and  lield, 
that  thiM  pUn  is  now  rogiiUrly  lulnptacL     Oaa  nf  thu   nuKi. 
importaiil  pnifit4  in  tliu  iOiimc  uf  itudiiiw  iBtwlf-n^ulutioi),  nturv 
CBpeeiaUy  with  m^uxI  txi  uimU   VHi-iations  in   (MC«niiitl ;   the 
cbutgea  of  load  oocarriiig  ou  a  uipply  Byttcm,  which  produce 
•it«iuive  altflnUioiu  in  the  ext«nuu  tesialiinoe  of  (ho  airctut.  uid 
Bomenawitly  large  vu-inticms  in  notentnJ,  buiiig  easily  oi«t  ir 
other  wajn,  Ruoh  u  by  thi  tntroclncAiaii,  either  aiLtiiniHtiiMlly  nr 
bjr  haud,  <rf  reaiMaiKNiH  luUt  thv  vxcitiiig  cii-uiiit,  nr  by  varying 
the  speed  of  the  machinu  iUelf.      A&  much  ai  2  vutta  per  font  ul 
wire  may  ba  obtained  frum  th«  ArmatiirL'  of  a  dynHino  without 
aay  very  ox^iderable  siieed  ;  and  it  is  at  imyiorUtnc^  Ho  get  tliie 
unoHDt,  if  not  more,  when  wo  remvmbor  tlut  tlio  nuignutiaintj 
tCect  of  llie  eurnnt  in  Ihv  annaturo  uuiU,  iis  wull  an  iha  Huiount 
'  aelf-in<iuG(iun,  ia  pmiioiticinal  bi  ihu  nuniber  of  tuma  in  tho 
inb. 
N'l'V,  since  both  aro  obJMTtinnahUt  when  ntnounting  to  nmch, 
h  K.il.K.  and  st^adinou  of  imtcntinl  mi\y  bo  '>blaiiii>(l   bv 
1y  iticrcU)ii(^  tKtt  iimm  <>f  iron,  ao  tluit  tiulf  tntunktion  u 
naroF  exceeded.    Some  very  Ui^  idternatlna-aumint  dyruimos 
^^m  now  in  um  in  this  eountry,  probably  the  uuvest  being  tlioae 
^Bv  Femnti,  employed  at  the  firoavenorCallery  C'entnl  Station. 
^^Rhfl**)  by  the  tame  maker  also,  are  n'lw  in  hand  for  tho  ii«w 
^^Enipljr    works   nf    tJvo    Lond<m  Eloctrio    Supply    CWp<initiiiii, 
^^Ebaitod.   at  Doptford,   whose  dimdnsions   aiipcuu*  mllxif  for- 
midable.    Their  armature  are  tc>  be,  I  understand,  about  42ft. 
in  disai^ter,  and  will  be  drireii  direct  from  iiutdniple  es|>MiRion 
vomfowxd  curtK«-eondensing  ntpnes  of  n  niarinu  type,  indi- 
oUtng  6,000  h.-p.  each. 

A  typo  of  alternating-current  dynamo  b  shown  in  Fjgi.  10 
and  U,  irhieh,  th<<ti{;h  founded  on  a  syttem  pnwintisly  kn^v-n 
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*nA  patented,  liaa  laldj'  been  altered  sn  ns  ii>  rcndor  it  wnrkablu 
aKd  aSeient  by  Mr.  Ivingdon,  who.  eni'ly  in  1886.  tinbjuitted  to 
■M  hii  iilesa  nivni  tho  Hiibjecr.  Those  vhf  hnd  (in^viously 
TOtoi]  in  th(>  axini'  diniction  lixd  failLvl  tn  mako  h  scrviot:iflhlL> 
BwiiiBe  froMi  having  m-iTlouked  the  iiiiiH'rtnno-ti  of  laiiiinnting 
lU  tlic  iron  acted  unon  elcctrioftUy,  ua  wutt  as  otJier  minor 
ddidk  requisite  lo  insVe  (he  idea  proolicnble. 

A  leriM  of  iH.bbitix.  u}io«e  oirei  foiui  [«irts  i>f  one  whole 
nQtiunouK  iiun  structure  uitulv  "f  ianiinntoil  soft  iron  ]>iAtee,  are 
duvM  iiitu  two  di^isiuna  -  unu  of  Ihuit'  in  rxni'loivd  mnffinttic 
Wagfisnta  cicitaliun,  mid  is  ahovn  in  ihi.-  lljfurn  by  black  Tinu*  ; 
wolliBr,  as  HlioHrn  )>y  dotted  lines,  is  atrU'd  ujton  inductively 
^(bsrerolTing  UiiiiinttHi  ini|iwt<iro,  ti-hicJi  inny  fonn  ]i«rt  of 
w^-wheel  of  an  vngiue.  ll  will  bn  ncx^n  thnt  if  the  black 
Wns  be  obUpled  up  and  excited  ihuy  wdl  cnrb  liari>  an 
(Usnue  polarity,  and  that  if  an  iron  nraiatuTe  or  inductor  be 
(Iwed  aoross  tlie  pole  of  one  of  those  bobbinsand  the  pule  of  the 
MB  non-oxcitad  bobbin,  a  cuntint  will  l>e  tot  up  in  the  wire 
bwDg  this  Kvuoiut  bobbin,  whieli  uunxint  will  tend  to  tnnke  its 
Ml  c7  an  oj>pc&ite  polarity  to  tho  one  iii^it  it,  and  which  i* 
Kmdwith  It  by  the  inductor.  As  the  ritv(dving  induetor 
wmaiety  OoniwoU  Die  induced  bobbin  with  ite  iieighboutv, 
(■A  of  wliioh  luu  an  <iii|ii>iut«  iHiUrity,  it  follows  neceemrily 
w  the  outrenl  ttuic  will  flo»   tti  the  induced  lK>bbiii  will  h« 


I  *DtJd  draw  your  ntteiil  ion  here  Ut  one  atnking  feature  in 
^  asdiina,  vix.,  that  tho  same  ma«i  of  iron  Ben*eB  both  for  the 
■<idiBigDet«andth(.-ieounda>7i->itk,  these  all  being,  so  to  speak, 
fkafstions  or  leech  of  the  in>n  iiiaiu.  A  suries  itl  alteriuite 
■<'>bins,  exeitod  and  not  exoiteil,  if  uiJifinGtieiitly  connected  in 
■Uiuuiner  by  i-ei-olvintf  inductors,  will  yield  a  oiurent  from 
*M  boVbins  nut  sdpamtely  excited,  which  cum>nt  will  depend 
'*iU  valwt  upon  the  stnxwth  of  Lliu  uia^nietic  liold  due  to  the 
1  bobbins,  the  size  el  the  induced  bobbins,  tho  quanti^ 


and  dimension  of  the  wire  tbereoo,  and  tbe  tp«*d  at  wkieb  the 
imluotiirs  revolve. 

Ex^ieninoiila  iii/ide  with  a  dynamo  of  this  nature  hare  m»  far 
given  very  K'kxI  rusulta,  somo  of  tlie  main  advanugea  that  may 
b«  claiiuM  fur  auch  n  type  of  generator  being  that  Uiere  is  no 
rerolviug  or  niovtng  wire,  no  ooUvcton  and  oonsequently  looea 
ciititacta :  that  the  machine  inay  be  divided  into  separate 
vtreiuta,  whicli,b}- means  of  a  twit«b  .board,  an  be  easily  varied  ; 
and,  Ustly,  that  very  gi-eat  simplicity  of  construction,  and  oon- 
i(er{Hent  low  cont,  in  obtaineil.  The  tly-wli<«l  of  the  engine  may 
carry  tho  induct/>r8,  and  a*  Uiit  call  easily  be  made  of  very  great 
size,  alov-ni&ning  macbknory  may  he  employed,  with  its  eonae- 
quent  Hd  vantages. 

In  designing  supply  works  for  electric  lighting  on  a  large 
Bcnlc,  I  am  of  opiiiiun  that  the  ompl'>ymi>nt  of  a  few  very  laive 
dyn&nioa,  instead  of  a  Urger  nuiulHir  •>f  ainallor  ones,  is  a  nua- 
tAke,  nnd  that,  generally  speaking,  the  output  from  t*eh 
dynnnio  nhould  tuit  exceed  10  per  cent,  of  the  total  capacity  of 
that  pirtjcnhir  station.  In  nil  nnning  maehinety,  be  as  careful 
Jis  one  may,  accidents  will  lia|>iiun  ;  not  bearing*  will,  when 
loast  (txpi>c(ed,  occur  ;  and  with  a  heavy  load  on  an  nngine 
running  under  Biieh  conditions  serious  damage  may  becniMcd, 
whilst,  if  n  at'innnge  be  made,  a  very  heavy  proportian  of  th« 
total  outjjiit  will  bo  affected.  It  is  true  that  with  a  lat^ger  nom- 
ber  uf  aiiudl  engines  the  initial  uott  is  gruntor,  the  depreciation 
greater,  inainteiuinco  and  nttendanve  more  ooetly  ;  but,  never- 
theloM.  I  mil  inclinod  Ui  think  that  these  diaadvantMMS  are 
nmnT  than  coiinlorbaUnced  by  the  grtatet  ueniity  gjuned  in 
Bubihviding  the  pntducing  plant  to  a  lar;i^r  extent,  eapeeially 
when  it  is  remembered  how  important  it  is  in  works  of  this 
nature  that  no  breakdown  in  tho  supply  stinuld  ocoiir. 

It  mav  bv  well  lo  remark  hero  tliat  it  has  been  found  quit« 
practicable  Uiwiuplo  iilteniating-current  nuahinoa  in  paraUel, 
BO  na  to  throw  t.hu»i  in  and  out  of  circuit  whilst  current  is  on 
the  line.     M«flsrt.  Zipemowski  effected  this  »«me  while  ago, 
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and  1  find  that  tlie  Weitin^hutue  Electiio  Company  also  woric 
tJteir  machines  thus.  Practically  speaking,  all  tliat  is  necedsar}' 
in  to  cynchmiiisu  the  dyiuunoK.  and  whilst  their  alternations  are 
ibiia  Nyni-hi-iiiioiui  ili«y  can  be  coupled  co^ihor  or  disconnected 
ht  will. 

I  cannot  speak  from  ninoh  oxperieiici!  mysolf  on  this  subject, 
haviuff  only  exporimentwl  with  nnnie  of  Alessrt.  Siemens' 
ntachiuus.  1  found,  howovi^r.  thnt  wliilKt  it  hvi*  luiasihle  to 
syiicJininise  Uu-'ni  nnd  cinple  them  in  pnmtlel,  yitt  tlu>  slightest 
thing  would  Ihrow  thoin  out  of  gear,  if  I  may  iu>  xpesk,  and 
destroy  the  balance.  Even  n  small  piece  of  waato  fitlling  on  tlie 
belt  waH  sufticioiit  to  do  Ihia. 

With  dynauioa,  however,  1  laving  a  lar^e  masa  of  iron  in  the 
annuliiTv,  I  believe  it  to  he  mnch  more  easy  to  couple  them 
toifulher.  and  this  may  be  Iho  reimon  why  others  have  Iwd  more 
succMs  tiian  inyaolf.  I'he  Hiibjivct  ix  an  interesting  one,  and  of 
gi^at  inipiirtsiice.  I  think,  in  liirgu  uuntni]  stations  employing 
alU>ninling  currents  and  traiufoniiers. 

Vntilsoiiie  prHctical  means  of  electric  storage,  suitable  for 
instAllationa  of  this  nature,  be  deviled,  the  whole  question  uf 
eleotrLca]  distribution  caiinol  he  niiii  l<>  Ixi  oi>ui{ilel«ly  solved. 
In  gasworlis  ]>lfint  can  be  luid  down  which  will  continually 
t)fuauc(i  gna,  which  can  be  stored  and  drawn  upon  during  the 
few  hours  ill  which  the  demand  ia  greatest :  but  with  electric 
lighting,  if  carried  «)Ut  on  n  Istgo  scale  upon  this  system,  it  is 
necessary  to  fumifih  itlant  caimplii  of  [uoelinij  tho  maximum 
demand,  nlthimgli  sucfi  lUtinand  may  only  exist  during  ime  hour 
in  the  twonty-four.  This  necessitates  the  machinery  standing 
idle  duritw  a  part  of  the  day.  and  oonnequently  lose  thrcwgh 
uupTofitalutt  eni]iIoymetit  of  c-apilal  ;  hence  it  ia  muet  essenthl 
that  due  care  and  foralliought  be  exercised  in  arranging  the 
number  and  sixes  uf  engines  and  dynamo*  in  any  specific 
inatnllalioii. 

(To  be  4«nHmted.} 


BOOKS  RECEIVED. 


"  IHwtriatl  IiuiLrument  MnUinf;  (or  AnuCeura,"  b;  G.  S,  R, 
BoTTOKB.    Whiiuker  and  Ca    Price  3a. 

"  Borlv's  I'nivoPMiI  Elootricivl  Dire«*<jr>- "  A  ooinpleto 
rcuont  of  aU  the  iniluvtricii  dirodl)-  <ir  iudirecUy  coiinvcted  with 
olecLricity  find  initKiiotuim,  mid  tlie  nnm»  uid  ftddroMu  of 
niivnufiioturam  in  (Irtxtt  Britaiii,  Auiorica,  (he  Contiiivtit,  &e. 
Diiwaoii  and  i^ons.     PricQ  &a. 

"Accid«nts  iit  Min«e,"  by  Sir  F.  A.  Abkl,  C.B.,  with  ah 
ulHtriict  <ff  tlio  discussion  upon  the  pftp«r,  oditAd  by  .Uni<!ii 
Koirest,  (sec,  boitig  «ic*rpt  ntinutM  of  pfoeoeditigi  of  th« 
Institution  of  Civil  Engincuni. 


LEGAL  INTELLIGENCE. 


CBAMPTON  V.  SWETE  AND  HA]N. 

On  tbo  lltli  iii!<l,  jii<lK>t)('ii[  WM  givfa  in  llax  ccui'  l>y  Mr.  Jimtim 
Kekewleli.  Briefly  the  ^Uiutiff,  Mr.  T.  )'.  C,  Cmiii{>t<rD,  uab  •  work' 
iCffoIwIrieHl  vn^iiic*',  Init  hMsinefca  i^aiuixliiig  alniuil  t<!itirL>1y  r>r  tho 
iiinuit(iu;lm'o«r*l«;tni' tu'll!!  uL-LtmliiiH  to  mi  mvniilioii  for  u'lm^h  hu 
tibiniiiiJ  IirovLtioiiiiI  t>rut«i.-tioii  uti  tlii.'  2iiil  ol'  KiOirusry.  1686.     [u  the 

finvient  outiciii  he  beoIiii  Iii  mttntiii  tliu  ]iiiMi('Alinii  hy  iJtr  tbriMidmitH 
who  *te  cIcctiiMi  cii{;iiic«tB  vf  IL,  t^uvpii  Vivliirinitruct,  K.C.)  of  the 
following  circuUr,  wliicli  ]i->  &ll<'g<.'«  to  \<v  fatfu*  mtiL  iiialitiiuUi  uti'l  in 
ntfrct  •  tnwU  \iM  :—"  Minsiftii  llDtUM>'r'!imiib«ni,  11,  (jiican  Vicinrm. 
ulrwU  LauJciu,  K.C,  OttohcTl.  1886.  M«ni*.  Svn*.-U  Biul  Miiiii  Img 
to  inform  yoii  tliaL  Ihcy  are  uimlilc  to  »iijiiily  miilri  my  ciri'iinislauoi'Jt 
thn  Cr%m|itoii  luii-iit  liull,  lu  this  M]  Iim  pcovcil  to  lii^nn  indiiiy^. 
meiit  or  thu  JciiNMi  licll.  Siirli  bclln  «i  have  been  aold  to  you  by 
M«*tni.  Swvte  «nJ  Main  arc  rxuii3t>t  from  an  Bi;tion  roriofrinffiiaivtit  byUr. 
.Un'rii,  th«  rovklty  inoncTn  hann^  bceii  [»iil  thcteon  bj  ummm.  »w«|« 
luid  Mull."  ThiMilAiiililrH  uoutdnUuti  t^'u  tlial  thveiroiilan  immitMl 
[liitt  tlio  |iUiutitrii  belU  hail  Ih-i^ii  jirovad  in  a  cmirt  of  jiialUN  to 
iiifriiiKi)  tiie  Jonotn  l>cll.  ^V*  a  inatlcr  ii(  fact,  tlwn  wm  do  MtiiMi 
{iciiilin^  animt  the  plainti ff  nt  thv  tim«  wlum  tho  circular  iran  tuned. 
Aei  action  IikI  (iil»«']ii<:atly  been  commoDccd  aj^aiiiat  Iiim  (at  iDfciii^- 
iiiiMil  by  till.-  I'alciilii  InVFitind-Dts  (^aiiii[iany,  to  wlibm  the  Jttiwii  l>vll 

StXritit  naa  hKcn  oja^iii^il,  but  linn  aotiun  m  (till   pnn^ling  lUid  i«  hvlng 
pfriiilwl  Ipv  tlio  jilainliir. 
Mr.  C.  E  K,  .r.iTiltiim  ntitl  Mr.  C.  Fl.  Tylre  wpip  for  the  iilaintUT; 
aiiil  Ml'.  liui:rr  W.  Wftllnrr  awl  Mr,  Williaiiii*  for  the  dcfciidatila. 

Kr.  Jnaiioa  Kekowlcta.  inilclii^triDa  juil^iciit,  aaid  tlio  cuaouf  the 
{iltiutilf  VTM  that  Swotv  ami  Main  limtl  hy  iMuing  tlm  ctKuUra  to  th«ir 
mutoiiMra  [nornn  of  whom  liatl  bnrn  introihirMt  hy  th»  |>liiintitr^ 
Iiracti«aUy  dcstroyad  his  btuiium.  The  Hntular  vm  wron^  until  It 
nould  be  proved  to  be  innocent  hy  hoiiiKohown  ti  hiiv«  heuii  iuiunt 
witli  roMotiahlo  and  ]ii«lHibli;  oikiu*.  The  defondaiils  huil  T^rtniHl  to 
Sit'liuii3Soft]ii'rai(riil  DMignB  uid  TtmIo  Hftj'lu  Act.  18S3  :  Imt  that 
hud  ita  iiiui'h  to  <lu  with  tliM  0M»  as  miv  other  MKtiuii  of  uiiy  otlii-r 
At't.  Suiiittbiiig  iiniirt  W  nweattay  to  show  tliat  tlir  worJi,  ''linvo 
hwu  tirove-i,"  wer»  projwrly  tinnd.  "  Priivwl  "nwaut  ustaWiahwi.  At 
tUia  time  thvdolen.lontH  di-1  >iot  know  that  uiy  IUif{ii.ti'>ii  ivu  jwiict. 
[ii^.  The  itAlcnwnl.  tlioii((h  tlix  'l«'f»ii{ljLDU  JiJ  nut.  mean  to  ihi 
wronK.  win  iititruv;  and  Ilii'  pUliitilT  hiul  thcrvby  Htillrrnt  (laiiugfi, 
wliii'h  hin  IcinLiliip  woossud  at  £20.  Th'.-  di-fcniimiiB  i™intr'r.('Iiiiiin'4l 
fur  liatiiB^Hi  fwr  iiinrpijrPt"iitJ«lioii'i.  l»it  tlii"  daini  failed.  They  al«> 
oUlnW  for  thtf  pri«n  of  a  Imn]'.  The  pUintil!  must  rvtiim  the  lamp 
on  i>«yTi)»nt  of  lla.  tti.,  but  the  doff  ii  dan  In  mnat  pay  th«  £o*ta. 


COMPANIES'  MEETINGS. 


TAUHTOK   ELECTRIC    LIGHTING    COMPANY   (LIMITED). 

The  fin»t  nniiiinl  m^nrral  niwliiig  ot  iho  shatrhiildutB  of  llif  Taiiiilnn 
Elui-tric  Lightiu^  C-Qini-iauy  (Liiuited),  was  livid  liut  week  at  iho 
Cssth-Hotoi,  QniliT  thi!  pumidi'iity  of  Mr.  W.  H.  Fwwlur,  cliairinun  of 
the  IwHPi  if  "lircctnni. 

The  CkJtlnuui  n«d  the  rejion,  which  wu  ua  fDitaw*; — "Your 
din^clura  have  pleasure  In  ptMaiitlnu  hviuu-ith  thi-  firU  anniind  rr^imrt 
of  the  Cuuiwuy.  Thennmberoruiartvi  albitnl  ii  87.5,  Dnuliii.h  th" 
mini  uf  £4,166  has  bwn  reoelvBil,  Indiidlnit  tlm  atnaimt  nlliHtcil  nii 
■oOMlnl  of  the  piircliaao  nf  th«  biirincvL  The  uiuriW  of  ]<[iviil>i 
OnitooMrs  li  now  30,  bmidmi  th«  town  lij;htiiift.  ami  the  iiunjIxi  vI  ill\- 
UmiM  Ut  at  a  rvutnl  ii  66,  besiilca  the  InMniloiivnt  latngn  in 
nw,  nuiiilx-iing  200.  The  aoooiiuta  fur  tli«  vuar  ■huv  a  jirofil 
nl  £315  1&>,  &>l.  Vuur  >llr«ct«t«  rtKuitliiiPUil  that  a  divuUu'l 
of  &  \wr  I'niit.  Lu  )iaiil  fi««  at  incuiiiv-lai.  Thin  will  lake 
£191  L9*.  6.I..  ImrinK  »  baUnuu  of  1129  15*.  lid.  m  he 
carried  on  for  n  mwrvc  au<)  d<r]irt(^iatiou  account,  lii  a*lditiuu 
to  the  Tatintan  buaioMH  the  Company  liaj  Rdrrirvl  out  toni^Kiru-y 
instatlUtioni  iu  Iluth,  Wt.iittuti.iitijiLT-Miiri>  aii<L  KxnlJ-r.  Di>piitation» 
IVuni  vuiiotu  pliu.'n  havi-  vlaiivU  Tiuittoii  ihiring  tht  put  yrar  for  ihv 
tuirpiui'  of  iii»]iiit:iinj(  ihi-  Com|>n)iv'*  work*,  uiailiiripr}*,  ami  Dm 
lii;htiii^  nrraiiiccjii'  iiIa  uf  the  tnn-ii,  tUn  golionl  ItMliiiiuiii/  la-Liiji;  thai  it 
i»  yiic  '/f  thr  iiioal  ?iiimjp«tfiil  liLitullaiiuiu  yet  CKrrloil  uiit  in  the  Unit«d 
Ivingiloin,  The  inafliinury  hiu  livtn  maintaiin-il  in  <<xcell('Jit  workiiiK 
oTilnr,  ihnHu  piirtioiu  of  It  which  wc  i-ojiiinuoiuly  wearing  cut  tieiuj; 
inad«  good,  KEid  uharjpxl  to  incotne  agcouut.    Ah  the  denund  for  the 


light  increaflM,  it  u  expvdwal  to  Uj  d«wu  iDOr«  plsot  and  nucdiinerr. 
and  to  mabi*  thediN«t«r«  to  do  tbis  th^  hopo  that  iht  puMlc 
generally  will  Uke  n]>  luore  slvarta  t<r  iDcrvaoe  the  vaplul  araUahlr  for 
this  purpOB&  Two  of  llie  dirvotcn  r*Il»  by  rotation.  auJ  ate  ehfildo 
for  rc-ol»cilon.  The  uamia  of  the  rctirins  <lirectori  ;lo  be  dtcidnl  by 
bnllot)  vrill  l>c  annoiinceil  at  the  aniitinl  mrclin^.  Ttic  auditor,  Mr, 
A1><t.'rt  Gootbnau,  rctim,  but  it  eligible  for  n-cloction,  and  oAan  him- 
splf  4c<^o^^illg^y." 

The  ChallMMi  then  tD^vel1 :  "  That  th«  rc])ort  of  the  direoban  and 
sttiteraeut  of  acoooni  Iw  received,  and  odoiitnl.  mid  a  divhkind  of  6 
peroraL  per  annum,  fra*  of  incoinctox,  ho  drcUmi  rnymble  on  «nd 
after  ihr  latii  imtatit."  Ho  n-markM  that  it  nw  hi*  plcajdns  dnty  to 
havu  to  proiKwc  the  wioiitioii  of  the  rej-ori  at  the  end  of  tha  luiit  ye«r 
of  the  vxiatciicc  of  the  TaiiDtoii  Klcctnc  Ligliltiig  C«u)[iaBy.  Tbey 
mutt  all  conBlder  it  s  rnrv  aatiifactury  niattai  that  they  had  lioen  ahle, 
in  «)iite  of  tho  itianv  diSionltiw  thitl  stood  in  their  vnj,  to  show  that 
alectric  Itghtins  oonld  b»  nuidp  y^y,  and  to  diwlare  &  dividand  of  6  t«r 
c«nU,  which  t]i«y  had  fairly  oarued.  It  wo*  very  necenuy  for  the 
wcll-beiu^  of  the  Ooniinny  thul  tlio  cupital  ahuiud  be  cunsidcrnldy 
incmvrd,  atid  Ihcy  tiadri't^'fii  to  hiipu  thai  in  the  iumipdiat*  futunt  a 
auui  of  at  Ifaat  £1,600  would  b«  lorthooinini;,  nhicli  B-vultl  enable 
^oin  to  «>t«iid  their  q-hn*  of  BwtiilncM  to  a  large  «xti>nt.  He  hopad 
that  in  th»  fntim^  Ihciy  woidd  aliwt  he  aMo  to  |>ay  a  better  dinilcnd 
than  (hat  which  they  uore  ahk  to  tuuioiiuce  iliil  iii),'ht-  Th*^  hmJ  to 
pay  aUrgi' tiitii  lor  tlaexcliiiiw  rluht  Vj  lur  thv  Thunwao-Hoawtou 
Hyatcni  hi  Taiiitton.  vyIiicIi,  uf  CQiini',  nniild  alnajn  rrmahi  ;  Imt  the 
lat]{Oi'  the  muKiiiil  of  woik  they  did  the  Uvttcr  it  would  )«,  a*  far  am 
tht'ir  dittduiida  wi-re  conovrtied,  A  ballot  hail  b«cn  taki^n  t*)  dccwie 
the  order  in  which  the  director*  should  retire,  w-itli  t hi- remit  that 
Mr.  Sawmnand  Mr.  Lgu-m  vuuhl  retire  in  1888;  Mr.  Kale  and  Ur. 
Wilhycciutw  in  1B89  ;  Mr.  Poller  nnil  liiimelf  in  189(1 

ICr>  W.  Psuor  had  very  gtrM.  plca*uti!  in  icconiling  ihc  rcaolutioii. 
He  waarare  itwoa  aniatliTofcongnLtnlalioii  to  thu  directara  to  ooe 
tile  aliatvholdera  ao  wcJl  nprcaent«d  that  night.  At  loajo  annnal 
niMtlnn  wliich  he  attended  the  Hhareholdnni  were  c^iupiciiDUa  t^ 
theii  ab««uci'.  and  Ilia  wholu  Inwinoaii  of  mading  anil  ailojiting  tbs 
r«puit  aud  ]ittii>iii|;  reaoltiiianK— iuchidtiig  votni  of  tlianks  to  Uta 
diiecto«— devolved  u|mn  the  dirwrton*  thenwelrcs.  On  aucb  ocouioas 
cho  Uitwtoni  flattered  thonuicJvaa  thai  it  wta  a  proof  (hat  they  ctnoyod 
the  ouu&dencc  of  tlic  ahareholdcr*i  but  he  knew  that  irheB  the  dtin- 
holden  attended  the  annual  meeting  in  larg"  iiumhora  it  wa*  mnfw 
utlafaetory  to  tho  directom,  becainw  it  ahovrod  that  ih«y  felt  an 
tnt«Te)t  iu  the  Coinpoiiy'H  aflTain,  and  it  gtvt  an  opt-ortnnitv  fur  dit' 
i:u»iaii.  dnriiiK  which  valnaliU  «uggiwtioD«  VMe  o(Wu  mode  wblfk 
iiii^hl  prove  of  thr  givntrst  iiachilnnM.  They  uroohl  all  ■gree  with 
the  cluurmtin  that  thu  rcjiorl  which  hod  haon  mad  woa  a  vary 
intone,  not  iiivivl;^  U-caun:  it  d«^a»d  a  divldnwl  ofS  p«i 
their  invcitiiiMit,  liccaiiib'  tluit  wna  aecurwl  to  theiu  front 
very  finl  by  thvir  nianaging  director  m  the  renilor  to  like 
C«iu[H.»y,  hut  liccaiiM  the  Company  In  Iho  Rnt  Jtmr  of  Ita 
csijit«n<^v  hail  iiibjU'  rucI)  jiroliT  as  lo  Juitify  the  dirwtorv 
in  doclaring  that  diviilcnd  out  of  Uu>  actual  jiroAla  laade  durinx  the 
year.  It  Avould  be  gratifying  not  only  lu  ibe  abanboldon,  but  to  the 
general  jiublic,  {noamuob  •"  it  wovill  ko  a  lone  w»y  to  accuR  that 
public  L'sniiilnnoci  anil  aupport  whicli  mere  to  euwutial  to  tlie  cocnmer- 
lual  anvcHU  of  an  nnilorlsktni;  such  oi  that.  They  had  mot  with 
jioojik  nho  |irof(<«»od  very  inucU  to  aduiiiv  tho  elrotric  Uglit  and  wmIimI 
It  i:ror\  xiirtinut,  but  who  were  nJuclAiit  to  tjike  nh&rRt  in  theConi|iMiy 
until  they  MLwihat  It  vraaKoiug  to  \w  a  financial  -nicrfM.  The  fMTt 
•Kit*,  jniblin  coii(i'h>i}''c  in  oleotrio  liglititis  ta  a  Domiavlvial  mucmb 
HiuitaiunI  a  vliih-k  liy-  t>i<<  ooIlafiM  Of  tht*  coinpnniM  ionncil  wine  nan 
ago.  Klcolrin  Ii}jhtii)g  »6pniMl  to  hiin  to  liarc  1>L>en  urtmotutvly  thnat 
ii]inn  the  public.  It  bad  nuiny  iiujwrfei-tioiu,  anil  wa*  umlnood  at 
very  great  coat,  and  the  caniKH|uetica  wm  that  it  arovnl  ifwiMnMia  tn 
tboM  who  iiivcatoil  ill  it ;  hut  witliiii  tliu  ]<Uit  Niw  ymn  rery  gmt 
itn|jTovcmuul  liod  been  niadu  in  cicvtijc  li^h ting,  and  itA  ptoiluctiiHi 
nnvn-aH  far  tc««  cmtly  than  it  waa  then.  It  aocmed  to  him  that  it 
hail  nt  Ihn  pm^ciit  time  all  Che  elemcnta  of  eommerenol  aucnM,  and 
it  -KM,  a«  lh>3y  kncu'.  rapidly  rUing  in  public  Mtimatioii  and  o< 
dencc,  and  tlmre  wosei-ery  reMnn  in  Iwlinve  that  the  fiulnreaof 

past  would  iirovc  the  pirciinioi-ii  of  iu  fiiture  (Bocvaa.      Be  t 

not  tell  thiMii  tlwt  the  electriu  tight  hail  brought  the  town  into  notlee 
in  4  maniieT  nothing  elae  hail  cvn'donc.  It  nail  bccu  a  mott  efleotnal 
advertiMmeut  to  the  town,  mud  it  had  undonbt«dly  brought  laiiiiMtil 
trade  Into  it,  in  width  all  t  Iiumh  nf  tho  commnDitj  aiut  Mrdduta. 
Thero  wai  not  Ilie  KtiKliUxt  doiiiiL  that  liy  nii>«n«  oif  the  elcetrio  ItfEht 
tho  town  bad  Iiomi  ai>  ailvrrti»«d  that  many  who  hefor*  were  altogHbor 
i^iorant  orthccxintuiice  nl  iiuch  »  place  an  Taunton,  or  if  they  did 
know  any  tiling  of  it,  rcgardtd  it  as  o  writer  in  tbo  ^ity  TeU^nai 
did  a  fpw  yean,  ago,  m  ''  a  villago  In  lliu  W>Jtt  of  EugUnd."  now,  or 
mtanM  ol'  the  elfx^tric  tight,  know  il  ax  au  viitvrpriaiug  town,  beantl- 
fully  Mtiiuied  jiid  jKutwiHing  many  mddontlal atttioOonf.  He  thoaght 
ihey  might  coiitldi^ully  rxiioct  that  atill  greatot  h«nedl>  ««uld  awroa 
III  eIh'  town  oa  a  roiiill  of  thuir  cnt^ir^iriw  In  thai  respect.  Such  bniui 
tlic  I'.ani-,  and  he  naa  oniiTincod  that  it  was  ut,  it  Momed  to  him  ilurt  it 
w»>  the  duty  of  the  tiwling  [lorlioa  of  thu  town  uapecially  Co  iiitomt 
themMlvea  mere  in  thhmai  lor  than  they  had  done  hitherto,  oikd  to 
<lo  Gverylhiu);  they  iMiiild  to  niako  tho  ^leetrle  light  a  itMCwM,  ani  ahu 
Ui  ahare  mjiui-  iHirtton  nf  the  iiMponalhility.  lltat,  il  nnat  lio  can 
feitoed,  had  not  biM^u  done  to  thv  t^xtrnl  it  wax  lioiwl  and  expected  It 
woiiUi  lie.  Till-  rr»]»niMbility  mid  Uunlen  li»d  b«n  hft  In  lhi>  howLi 
of  a.  frvi  H-hi  ba-l  ha>l  tu  iiush  Lk  thing  nut  only  ogainat  inilitrcirni-e  but 
detiinniiied  oiii»«iti<in.  Thullhu  intioduction  of  theclwtric  tiichlinto 
Taunton  wauld  lie  tniit  «*ilh  oj-ponitlan  wu  well  known,  liie  £r«vton 
kurw  i«irri'clly  welt  they  woiihlhave  opjuMttion  to  contend  with,  and 
Uiej  uvrr  jiiniiarid  for  it,  Tliey  had  Chn  light  of  hitlorji  to  teach 
thorn  in  thitt  Tiia Iter -~t hut  ujiixnitiiiu  ntlcnilixl  thn  inouguratii 
every  new  inovimunt.     HoivLver  iMrticlidal  il  might  be  t» 

«raa  alwayii  aiMiiUii  with  opjioailiou,  aplitiging  uom   tiro  m 

Unit  from  indvlfar^tico,  and  the  aeooaa  from  inlstraat  of  anything  thtC 
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kad  ii«t  fironil  iurir  tft  be  a&  aicUMikliMl  maenaa.  I'toyit  iuovmI  in 
th*  olil  tnta,  KoJ  tlioi^ht  on  tho  oU  linM,  ami  msiirdci)  nHth  ftveni'Oa 
•■jthltix  MkiAy  to  iim  trail  id  timir  jnn-iMm-riviM  imiianb  or  Tiiliir^ 
tlmr  UiPoriia.  In  ail'liiiou  tn  Hit*  thrr«  w«ji  always  opptuitloll  Hnnl)£ 
trem  wrUeA  inUrrM*.  It  »iji  «n  omiii-prMiriit  oWucIp  Ici  «I1  improrR- 
BMiitii.  r(«ple  pt^cciol  to  o:»in[i«ni4-«  tH-tAusf  tl)<^7  n'oiild  toiinU  tome 
on»  in  th«  Miwiuvo  (wit  of  liis  naluif .  vix.,  hu  |)ock«l.  Tlic  upi»>at' 
tloa  tlMy  hait  lo  cioiit<^iul  Kitli  tin-  Hli'irvhntiii>rt  kii<w  Wl  hii'<]i  k^rj' 
ICrwl,  «nd  poniMj'  il  mi^ht  h«  Idm-k-I  to  <iiio  or  othnr  ol'  thrao 
p—n«i.  Tmjt  Inivw  ihsi  w)i]i«  nieasiiTct  uhii-li  wei-o  now  ■'.liiiitiM 
to  In  of  incduUble  bcoeHil  to  the  hnmaii  nioi>  wiii>  ai  tinrt.  mot  nilh 
■l«lMniii«il  oppoaition.  He  tliMiglil  lliis  i-:c]>Iui!i«l  (li>?  ititmnKiiiK 
■UtMMiito  iMl  kad  been  mitlcn-itli  iur<'niiini^  lo  ilxr  rlc^rlrii]  liKtiL 
It  VM  jaat  ibe  tam«  wlwo  ratlrouU  ami  mnoliiiKry  in  itj^nvultunl  and 
MWWfccturing  induithM  w«cv  fint  intrti.lnc.-.l ;  tlia  iiivi-iiloi-s  mid 
pfO^lilW  irare  umU«<)  «ltli  fury  liuivh  liin|(tiiL^  aixl  IrimtJi'i)  in  n  vi-r)- 
nnhlnil  &&■!  uiigvavroui  nuuitier,  nJiiiiilv  bLi-itii.a  it  ■■jitrMirliinl  mi  wmu-- 
—  i'k  |inrkii(.  or  in  mhdk  hojt  oc  olhvr  iiitrrfHrrul  nilli  tbn  i<niiilr>yiiii<iit 
Kr  Fin.  altkiMKh  I'v  the  •taritng  of  ihnw  urv,- inllul•lril-.^  (rin|iloy- 
at  WM  givca  ig  tlic  maoy ;  irhil»C  the  |<TOlltM  of  die  fuw  wxri;  cti'r- 
thc  wliole  iiatkiii  wwi  fiirich">l.  The  V«ry  ioiiit  oi'i-uMicit-L  Diat 
I  BUlilcrteJ  toa'AT^U  tin-  iiitmlui'-Li.iti  n(  railmittU  miil  n(i-Hii>  {Kutur 

I  DOW  [imaiiUnUy  kHou-ii  a^^jiut  tim  nev  illiimiiuiil.     Tlis  f-Mt  n-&i 
thMw   wn*  louijrwlia  wiv  •frsiil  LliaL  if  tho  rWtiic  1ij;hi  piuv«il  n 
■ao— i  tLc  naalt  wouM  be  •  lower  ntc  til'  diviiictui  in  ilii:  pia  HbKitn. 
why  iLlft  Bhwikl  bcM  Iw  did  tuM  Wtiow.     If  it  ui-n.'  ln\i:  uml  hu 
no  'Ivul't  il  WM,  btCMUW  Iw  had  iivcu  tuld  it  on   lIr'  Itntiiumiy  i>f 
wUmr  vpnintr  b«  ]iAil  U>c  fuUm  wabUuiic;,    Hint   ili'^i-t 
dill    not    \»y  thu   Uas   Co)ii|>aay,   aii<l   thsl   Ilic    din-dton 

. fla«    Coiiiiiaiiy    U'ent    gliul    tliny    liu]    tlm    ulmlrli.'    lij:l\t    in 

tkf  itnirtii,  thcu  th«.v  Uiijjlil  teai!  nabij  rKiHSit  (u  litiTl  in  tin-  ilinintnin 

anit  ahuvlintlrm  of  Llir  (Un  (.'aiii|wiiy  thiiir  virtitnal  friijiilii  iiiiil  ailvn- 

r^ttB  nf  t^  Devr  li)cht.      Itut  it  H*ai  Dot  ni>  ;  l.liiiy  fi>iii)d  tliut  M)iiir  if 

thr    moot   ilatiMiniij;  (tatniicata  that    wi:i«  likv-ly  to  alR'cL  the  cci^lil 

(■(    Ll»e  ICJMtnf  Lightiiu;  Cotii|«ii.}'  aii.1  juvjuilio-  llir  niiiKlx  (if    l.)ii< 

CoinjNay   upiinsl  tho   Ugkt  had  niaanaird  mainly  fmin  Hi'mu  wlir> 

IimI  bMn  kaUms  of  ^m  aliam.     F<irliii)iLt«ly  Kome  if  tho  sUt^niviitrt 

tlial    lukl    )>r«|]    iiwlc    uiir*  80  imlEAlily  ntnunl    tlint    Llivy    bud    Dot 

iM|oitvl  any  rcfiitAtion    Front   the  L'utiiiuiiy — ihey   hml  i^aiHwl   theEr 

••«■  trfutAtluu  ill   ihi'ii-  at«ui>Utic't.      Pur   jtiataiit:)'.    (hvy    wciv   Idlil 

tliat   thv  vintric  light,  iiuitc«-.l  o(    Iwjujt  what    it    |in)f<uaul  to   1h:— 

lu.,  1^3M  gmkIU  [imvi',  •ntn  only  200.     H>i  ivliiiittcl  hu  bibl  too  higli 

a  OfnloB  of  tha  ^nlltmau  wlio  iim-k  thnt   etalciniMit  to  HUp^iou 

tint  (or  OP*  nomeut  liu  Micval  II.     Uv  uvuht  uut  iiuulL  liin  intolH- 

tfMx  liy  ■umioaiii)'  ih«t  he  buli^vM)  Uie  Uri[«  uuly  guio  200  nuulb 

fswR  iM«IM>l  uf  1.200 :  but  in  iiurJi  a  ntjiltrincnt  tlii-y  ]imI  n  atTikliig 

Wtw*  ol  iMB  ruluntarily  tlc^pwltng  liii>  intrlli^iiM  (or  tin?  Mkc  of 

h^  nekft.     Oth<^  ntalcnuntu  wcn>  thai  tlic  iiul«)]ation  was  vmy 

tMll|,  that  It  wonhi  net  Iiut  mum  tlmu  llirrr  y"*)",  aiid    that  titu 

MMMyktric  ittHBCMixm  Ufnr  Mli-h  Ihnt  »'    thr  oiid  oF  lhli->-  yi«rx   thv 

(■ont  «im  wonltl  b?  luvlc-vi.     Thxt  v.-a.'i  n  vm-y  u'li'viM  male;  r,  bihI 

wvhieb  alhctrd  lh«tn  w  ritally  thai  ho  liul  not  nic^fvly  uout  taStinl 

ft»i(4idini  of  their  oNuclrrlHdan  iiiMii  It.  but   he  had  iDi^Uiciiiml  it 

l>*Br«tlcBiaaof  niiutv  who  hul  iiu  cuiilKCtiou  wliati-rcr  irith   that 

OMDUy.    Tkcy  both  aaiurcd  hiiti  thai  iiich   a  (iinteinMii  wnn  an 

>Wub*  bUuy,  and  that  it  va«  voiJ  ofdiiy  founJalinii  id  fact.    Tboy 

••»  t«ld   i»o«   metvly  by  tliftir  o(i]*wii>nla,  but   l>y   thoBi-  who  win 

fcmuhla  lo  the  light,  tliat  it  wiu  not  to  ffxf\  as  ituvis.    Thiiy  hMnl 

dMenarcT^  baud,  hut  tlirir  pli-Firlciaii  and  tliooi'  who  knciv  kbiiI  that 

•  inWtikesplaiutian  waa  In  t<r  fnimd  in  thr  fact  that  th«y  hsil  now 

aiKQMoindl  to  tha  lig^t,  ami  ihcy  knrvr  the  old  ada^  ih'at  "  fanil> 
^Inodf  contempt.  Ilr  Diantionel  thte  to  tliv  (ilc^tridan  whniti 
bhkl  n/vnvd  to,  and  1m  luid,  "  VVh,  it  ix  ti!ivii>'>i  i}iv  Kn,y.  I  uill 
mjrnii  an  inatonc*.  A  shnrt  tim*  *^  I  fltlril  up  i  i^ygf 
MttJ  *1  Nottinghuu,  a  (a«40ry  rinjiloyin};  nm-ae  1,600  hands. 
ttof^  vera  ehMmed  with  ibe  light;  iL  went  oti  HaLiMfurtiirily 
f*  «««    inontlM.    and    l]i«n     th«y     laid     it     wmh    tint    >o    ^noi] 

I*  h  iMi  fgnuuly.    and   tliuy    made  a    Kii^at    inikikr    t'niiiiilafiu-*. 

p^  pfmicton  of  Uic  factorf  s»id,  'Wenllttiini  'in  tlir  0u  oi^nin.* 
"^Jj 4iJ  ad,  and  Ihu  mult  »»fi  Ihnt  Ihr  nhol'-  iiiwn  of  jwoilc  iwv  tttid 

1  aw  thty  VDolil  not  work  by  *iicJi  tight,  and  nnlnw  the  rli-.tric  li^Kt 
VMMlirHl  ilwy  wunVI  go  nut  on  Mrikf."  Thr  rliytiTciiin  in  qUMtion 
^HNiut  hint  that  in  Iiin  rs|iaricncii  hi',  h.-vl  (ntiinl  it  oi-i'T  niiil  cvm- 
■VlbtlataftMaliiiio)i«)j>tr  Ix-raiitn  ■oriutnminl  to  iho  li};hl  aiiilMiiil 

,  U «i* not  to  ffooil.  The  jintmit  inslalUlioii  mittht  itol  bo  lurfift : 
'^did  i>ot  uaiiB  pwfcclioii  for   it.     It  nii^ht   bit.  in  cnniiioTianti  ti> 

*«  ^M  that  acicnce  itioidil  cvolv.-  in  tbr  liitun.',  an  itiiivr/oct  M  tlio 
Bnle*B]p[im  nf  BtitplKiutin  wnr»  tn  Ihf  poT«ifnl  itugiii..ri  which  they 
"•iTnjiUy  at  ihr  railway  stHliuii—lhi!  ZuIiintKl  Hit  Flying' Ilntrh- 
*tt~<iril  iBtghl  bi>  tlijil  lfii>  |irrm'tit  Hjatt'iii  ni  liifbiing  nan  an  c-niAn 
•Jiawrfcci  ill  ci<iiii«ii»iii  nilh  Uiat  wbidi  iiiiKhl  yrt  \m 
friiMl  aa  thi-  "iiiitiniiii;  Jenny"  of  ArkwriifliC  tr.is  to  the 
'('adii  pJRui  of  aiccliaui.iiii  nhirh  mtf[ht  In-  wiiii  any  lUy  in  our 
,  W>«  aiaotd'a^^liirioa,  and  <rhic)i,  liora  thu  Bjiluiidid  inanucr 
^  icTfanncd  thdr  work.  iHym»I  t»  Iw  ahi»»t  iiutinet  with 
■  w  jat«lli^!u3e.  The  iliivrtotv,  in  Iha  fnlnn-,  woiihl  not  ]>iinui> 
'rt<7  of  inactivity.  Any  imjimviTiiPiit  thnt  wiiM  1*  tfruclwl  liy 
*Minnto  liD:htvoulil  lie  kh'iiivI  or  IIip  iicuilioii  ol  lliu  Com]iaiiy 
"^wnlwimM  be  «kf>lcl  by  thmi.  in  the  lii>)>i' thai  1frliayui;n.-  not. 
JftU  ATTirican  n)mi>Mi)c«,  abk  u>  docWu  i»  (lividciid  M  from  6  to 
"h'  "         -.oiifd  «iar  by   y*i(r  W   aWe  to   ilcclaiv  a  diviJtiid 

"«!  '. ,  anil  M  iniril  ihttrnoiJi.U-iiee  and  iu}>|)oi't. 

•  ki  ikjoimion  na*  uarri-.<J. 

Ui-^DMoa  and  Mr.  A.  Lcnrb  v-c»  rc-viri'lud  dirocton.  Ca|il. 
*u>tr  uil  M r.  C  E.  Lwrc  vrm  aUo  clcclud  on  Ihu  directorate, 
«i«^  Ike  loul  duidW  of  ilxi  dinctont  to  ninv.  Ur.  Uaaringham 
^  w  WicWJ  uuiuiKinff-diivcti'r, 

)■  imfHiainf-  hi>  l<--EUcti-<i>.  Mr,  J.  B.  B*l«  ittutcd  that  the  frUccitM 
M  Uk  coni]«ny    liail  bi«b    liu^^rly   •hiv  t.i   Mi.  Mauintjhain'ii  abli' 


Mr.  H*Baiiichuii,  !n  returninG  thanks,  MJd  it  waa  a  ffrMl  plauxira 
to  oe«u]iy  the  \-hl-i,  hecaiuc  he  tnok  a  k<*n  inter«t  in  th«  llfhtaofthe 
fiilun*.  IIii  was  jilnaual  tlial  Ihr  |imiihi!nini  which  ba^l  oeea  made 
aliciut  thcTii  at  various  linin  liiul  niuvn]  la  bt-  Ca)9«.  Thr.y  wvre  ex- 
jirrtrd  Id  ronm  Knaticially  and  lorliDiiMlly  to  ilisintrr,  lint  thry  liail 
provdl  a  tiUcccMk  ahowin^  llinl  it  wax  not  alwuya  wUp  Ur  proph«y 
nnirxa  Ihcy  knew. 

Tlio  Ghalnaait  anid  that  \lr.  WliarlAn,  a  ninmbvr  of  th«  firm  of 
M()uini.  I^iiui.  Wharton,  luid  Down,  wwi  [imwht,  and  nn  dniibt  the 
it)«rting  voiilil  !iki?  to  h»ar  him  npon  Lh«  nuhjct'L 

Mr.  Wlikrton  ranzratnUttd  Ibc  aharelioldm  an  the  very  utisfiu- 
tory  roanit  which  hadbcou  artivc-l  at  on  llic  yiMr'a  working.  TIio 
name  of  Taunton  would  he  vi-v  uiucli  adri^i-tnHi,!  ftuin  that  night 
forward.  It  would  go  tlirougliout  ItiD  h-iigth  and  bivadth  of  [ho 
iioiititiy  that  the  Taniitoit  Bleetrlo  Ufthliiif;  Loinpany  ha>l  dKlainl  a 
diviiknd  al&  [iC't  I'l^ut.,  which  waa  nnli)ae  In  Ihi'  annak  nt' elwli^ 
li(;hti!i|}.  Tamiinn  vins  Lh«  jiiuiicLT  iiutallatiuii  in  thlx  L-uuntry.  a 
siinnil  (»uiiniin;iAl  iiuUllation  on  tint  Amurioiii  aVHti-'in.  Central 
at4iti<>iii>  1i«l  liccn  alMtod  tn  vntioiiB  other  tonus  in  liiu  oonnlry,  Imt 
they  had  not  Wli  a  aucocvt  ihrmarlvcs.  In  llrii;htc>n,  KHiboniiic 
niid  Hastings  central  stations  wcrt'  slaitol  sntix-  yc4ts  auo,  *iid  V*ry 
large  nnnis  of  money  ho-i  t>ern  *i-«it,  miiiiiuf;  inlft  liiindtMla  of 
I.h'mwnds 4)t'  |Kiniidw,  and  l.lii!  rmiilt  emu nii r rial ly  u'sk  almaat  nil.  He 
wiM  uIhiI  In  uy  Ihnt  Taunton,  whieh  iras  Ihn  dnt  town  in  thn  (xnintiy 
luaiIo|jt.  tlm  ThntiiRon- lloiwloii  avutimi,  was  tlir  flnrt  town  to  i"o»BP>n 
ao  I'lcctric  li)^idng  otKDuatiy  of  ilu^ir  oau  uhii-h  nna  finatidally  ami 
tvchnicalty  a  mooeea,    Tlie  follnwiiig  ai-iivatcd  in  the  tlvctricitl  i^j^rx 

n-oriillv  i — "The  »<.'Mid  meeting  of  tho  ElOTtric  Lif,-litinK  C niittcc 

'J'tho  Ittth  Tovni  Coimoil  UirM  nlaf^x  on  Tliiirvhiy,  at  tlio  (iiiiliHiall. 
Thi.' ekulmian  Mkid  lie  had  iimch  pleaaurein  laying  bt<f on.'  Itii>  committee 
tliH  inrunuation  aakwl  fiirat  llie  Wt  tntseliiig.  With  aview  to  abljiiii> 
ing  it  from  lliu  moat  rrliabk*  and  iuili-txmilunt  aonm-n.  hn  bad  written 
til  til"  W-i'-lltilic  and  teohliiral  wijnira  ilevotJil  l«  dectriill  "Iiuinri'riuj;, 

iskin^  in  u*hat  towns  in  the  I'mtwl  KinplMn  tin:  t^W'ttiu  light  hwl 
biwn  ddot-te-1,  and  in  H'bnt  jLJaoei  if  had  jirove-1  iiiu.>iwslul,  oi  l*i.ni 
abA.iid>in«L  Aft-if  \  lon^  ditciission  it  was  fiointfd  out  thAt  all  agrN*! 
that  th«  miiit  HiKTceJuiriil  iiistalUtlon  u'ss  Ibc  one  at  I'nuaton.  and  th« 
lowD  dor k  WBN  rvtjuwt'iit  tn  ]int  hlni»iriu  ennnminicn-tion  xith  tbu 
town  clwli  of  that  town,  ntid  *sre-iijiiii  mrtinulars  ii4|KTting  the 
syati-ui  in  ■ini'  thi^iv.  and  ropiirt  the  result  of  lii»  rt)i)iiini.-;«  at  tin-  m-At 
uiwtiog."  Sjirakitig  of  the  auoccai  of  Ibo  linn  lii>  Mid  tliul  the  total 
nuinW  of  ThoiukoB-H<>U«lon  aiv  Iani|u  rtiiiiiing  in  lli'>  Utiilr.l  MatiH 
waa  50,000,  and  Cherf  were  ovir  300  local  cningnjiiMi  like  tMnn  at 
Taiiuton.aU Gaming giMildlvfilvnd*.  T))<>  total  iininber  of  in':aitilMeeDt 
laiu[B  envCcd  hat  yvar  waa  over  200.000.  Ki-Ki>tlaLli>tia  weig 
nearly  roiii|iIetnl  for  nearly  hiilf  a  rIoxiTii  nuch  I'iantn  an  lliat  at  Taaii- 
ton,  and  tlie  Miillrtrid  Rnilwity  (r«in[(iiiy  had  dtvidnl  la  iiac  th«  Ttiain> 
aan-Iloiutoii  ^atmi  for  lightiiiK  St.  IWctM  Station.  Tlw  Coiii|>B(iy 
hwl  invcatigalcii  all  tho  nyitcnis,  bnt  hith'^ito  tli«y  had  maintAin«<l 
irlKitrie  lighting  »TW  not  efimnlete  i-nMi^h  for  tjitir  jinrpose.  If  t.biji 
e  i:  peri  men  t  siiccnwlfcl  tbu  lignl  iroiild  in'  UM^d  on  nthi-r  |urls  of  their 
hyttem.  anil  the  Lnmlon  biiiT  North -Wmtvni  Itulwny  Cotii|«ny  mi^t 
proliahly  fullovr  aull. 
TliQ  [utiooedljiea  theu  t«rinbui«d. 


SUBMARIKE  TELEGRAPH  COHPANr. 

Ths  balf-fwirly  zenpnl  meeting  of   tlie  Sulnnannn  Telf^Tnii^h  (Joiti- 
[ODT  waa  held  oa  Tiii-ailny  at  IheoDieeB.  TluvgrnortoiL-avrniK-. 

Tlit^BoD.H.  K.  Srsnd  iimided,  und.  having  a^Iuj^iw.'J  for  tin: 
absence  of  Sir  J.  '  JuldBmid,  II.  P.  (thr  uhainnan  of  thu  Conijianvl,  who 
ia  abroad,  Mattid  that  tJiv  dircctwv  hti>l  asked  Kiiu  Iv  {irimdc  W-uiiiac 
he  hnd  bcun  a»aociiktod  witU  lh<'  chairtnau  in  n«gotlatioDa  with  the 
Knglish  (ioveramc-nl  on  matt*"!  seriooaly  affeeliiig  tho  ilit«e»t«  of  tho 
Conijuiny.  Tho  ai'cimiitii  Heiv  vci-j-  Minple,  tJie  only  it«ni  calling  for 
n-mnrk.  |iiTha)is.  bring  the  innsiilrrablr  intrniasn  in  aalarioaand  K-age*. 
Till- liKiii-ty  of  tlmt  inerra-f  nii--n'\liUini'd  by  thn  fact  thai  theiv  hail 
liei'ti  27  ]i(iy-daj-8  in  the  hiJI'-j-nor  nhilfi  tlie  Ukiiiga  bad  Iwcn  for 
ijuly  26  uei-ka.  The  1-«lnn'^'  of  th«  inurea>e  tr««  exi>lainnl  by  the 
oe-ifwirv  n'^^wtli  .if  the  mUtii-*,  Their  bnirincM  had  lieen  aubjeot  to 
veTylittlntliictiialioii,  TltcaoroTintai-nalilftl  thedireetont  toreconimiMwl 
a  'iiviTlhUil  at  ILl-  jittv  of  151  l"''  eenl.  \*!v  anninn,  lo  allocate  tlie  iun>l 
aiitoiiiit  lu  the  ivMiTe  Fund,  and  to  car]'>'  Foiuiiiil  a  dniull  Inuvtue. 
Ho  was  iiuite  suit,  hownver.  thai  tbuir  uiluda  tvere  i^ecntiied  wilh  the 
uiatlcrH  which  niriftoi!  tlir  i^xinteuee  uf  thu  CuiitiMny,  and  ihiTr-furv  be 
^  mild  ilifonn  tticin  of  the  (ivnlion  with  rufciviioc  to  the  mienal  of  the 
CoiDjhauy's  coiiccasionsw  At  two  or  lliw*  of  their  hiat  inoetin^  tbo 
ehaJraiAn  had  ilctireffltt-d  mydiwitssion  on  Ihiit  <)U«atiaii,  and  it  uraa 
obvtiiiiH  llmr  no  luivantoge nuild  Ih'  pinml  by  making  jutblie  Ihr  i-iiuriHi 
of  their  ni'gnt  nit  ions  with  lh<'  Frenrh  (ioiTmtnent.  At  tbi<  Maine  tiine, 
the  eLaimiMii,  in  ^larh-i!  langiinge.  exiiniMitl  hit  lielirf  that  llfy 
would  Xxe  siitii^i-wifiil  in  obtainiag  a  itiiewal  of  tlicir  conc'Unioii  fVoiii  the 
Ftvai'li  Covviiiuiciil.  Till'  L-liainoau  waa  [wrfetlly  jmtillnl  hi  that. 
Tlipy  IimI  aetiiallv  |p<.'4iivi>i|  an  intiniutttii)  from  ike  Fiuneh 
I leei-riiment,  ol  which  M.  Ronvier  wta  rreniier.  that  tb('  ten»wal 
Iff  tbi'  ouiieraaiun  n'oiild  It  granttKl  by  lliat  tiiiv'pmnient  for  a 
)iitrii*l  of  viiars  on  terms  a^ivd  on  betuttrn  tt.eui  anil  llie  LnuijiBny, 
nhni  the  iCiii;li»h  <iovftiniieiil  iiileri-ost'd  and  ri<|iicHtcd  tin-  birnieh 
MiniMer  lodvffi  tigntn>;  ihe  ogrrMiunit  until  be  hud  ha>l  ikr  n|i[Hir- 
ii;iuty  of  cuiiaidciing  the  oltcrnutire  iioliuyof  tlit  KiigU>h  Uo^-troinmt 
to  iducL- tha  a>lnunn>1iiilion  and  working  of  the  caUm  lictwn*n  Kiig. 
Land  and  Ili'lj^nin  aiid  l^ngkiiLland  Ktwieein  the  haDdsnf  thrt-ovtm- 
lUvLls  ol  tlic  ~M«|i(>ctive  (yinntrii>4.  Fnrbriiigtng  bIkiui  the  (WonM  of 
the  Coin|i»ny  so  fai  wiili  ttii:'  Fiench  Oovormnat.  tlieir  cbairniui  mil 
Sti  JiiuiciCoiiiiichael  ttvic  lulic  lh<uikcd.  and  thoy  wvre  ably  seLXiiiJed 
by  Count  DUluu  in  Paris.  Hu  tnuAideiTd,  and  tljc  dircntots  coii«tdrrul 
that  tliG  action  tif  the  EuKiieli  OovMiimout  wna  a  bntech  of  faith  witli 
tho  Comjany.  They  liaJ  nivsKil  thnt  [Hiiut  cai  tlic  (■<iveniin(-nt,  but 
Gonnunents  had  no  cojwcienee.    If  it  utrie  aaid  tluit  wImi  {jrofNoed 
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«M  for  the  fvibhti  ulruilage.  laircthinf;  niif^t  b«  aild  1«t  tbf  )<nH^r  ; 
tist  It  wu  not,  he  RuUntalaeil,  Tar  ilic  |>u)ill>?  advnnUg^  Tlit<  juilillc 
MUl't  o^lilaiu  cvwry  aih'kuIiL]j[e  [iwii  tlic  L'Liu!]iuiiy  Clint  llic  I'twl  Oltk-B 
COuM  j(ive  Ihrni.  ll  was  a  mi-tuku  ti>  iup|Minu  lliat  llu'  lArilfi  hut  1h;<-u 
,  by  tlip  C«m|i!iiiv' ;  ihcy  Iinil  hrrn  idtlM  u*il)i  llip  (Jn\Trmi-TilB  h_v 
int  with  thi  CmnlMilir.  Tbc  oc'tiuli  of  llir  UoVLTliluvnl  niu 
sly  to  .itiintilBlc  oiin  ciicourngf  inivjii.'-  vii1oq>ii«c  "nKir  former 
ellAirmftn  {the  Ule  Sir  Jatnr*  (.'Aniiu^li-vrlj  iLtid  tlir  othrri^nnccMnon- 
ainu  vrvn  the  [■innprjn  nf  Kubmnrinii  Inlngrsjihv  in  lliiN  fowtXry.  Hr 
hid  Bait)  llint  triuit  u-m  prnnnanl  w.ui  n  firnm  Virvnrli  el  (nilli  li;  tli« 
English  GoToniniciii.  aihI  W  wnulil  Irll  ihrm  why.  Iii  1866.  whni 
tlieOovoniiuont  piirchML-il  the  iiilaml  tclrjjjnjilu,  tli«Coni|>«iiy  ^nl'i'i'il 
Inloa  workiDK t^rcwi-.'ut  with  [lie  iJovuiiiiupDt  fi>T  thu  tnuismwii-ii 
of  inMUKfa  aiuig  tli«  iiilauii  1uh«.  Tfil  vvaTa  Utur  tin?  (1  ovarii  in  I'lil. 
being  dWTMia  or  geUing  brtter  U>nas,  iittoMtl  into  a  frc«h  agr^moiit 
with  Uie  Com|iajiy,  by  ivhiclj,  on  the  oua  haml,  iho  Cowmnieiit 
inTiW  lliL-  Cuiiiimiy  to  ubtulu  n  r«ncuil  of  the  voiiccmIiius  fruui  llie 
French  aiiil  Ikt^iUii  GovrniiiienU:  aiiil.  on  tlw  Other  Itnoil.  the  Com- 
pany nnilniook.  no  Mon  u  tlieyol<laiii<^l  nmili  irniiwnl,  lo  f^ivi- Ii.'riii!>  to 
(he  Poat  OtHct  marc  adranta^oui  tliui  tlio^  vliicb  liaJ  l>cuu  tixvd  l>y 
the  agrcamfnt  <-f  1866.  Tlio  Uovcnniiont  non  nilrxnl  t)ul  tluit  aKtrc- 
iMMit  tinH  Imcoinf^  mil!  and  voi.1  Uy  (hn  Eiilttre  of  the  ilir*Pler«  to  ftbtnin 
an  mrlirr  rriiriml  of  itm-niiciiHiioii  rri>iii  tint  Kn-iidi  (iovnrnmpntand  tiji 
l^aeof  liiae.  Tticir  foilnn.' to  oMoin  nn  lutrtipr  nnimval  o(  thticon> 
cewinn  fhim  the  Fmieli  Guvcniini-iit  hul  not  )<FDn  nvring  to  aiiy  fault 
oil  Llio  part  of  the  Boonl,  hitt  to  the  fitct  thai  Ihry  n-tK  «]u'ayn  ini-t 
W  the  tcfiinal  uf  that  Oovenmimt  tu  ^-ulvt  »ii  a  LOuMiki  al  igii  vi  Ihv 
mattci  until  Ih'^  rxprr  of  th*  wholn  cntiu>«i>ii>ii  hnJ  «iri»i^l.  Hut 
anirt  Ironi  thet.  tli^  laiM*  nf  tiiiic  tintl  lh<'  (niliiiv>  of  th<>  ilirf^citora  In 
iititaiii  au  carit'-r  r«<iiiiu-ij  u(  the  eoiiot-sytuti  fjniitsl  no  jiLHlilicalirin  for 
Lhaaclimi  of  the  KiiKliuli  Gi>v<rnuiL'ul.  Tliey  viil^nxl  into  an  agrw- 
tnent  with  Llio  ['oiii)i*iir  in  1878.  and  iuviiul  ilic  Ouiii[iauy  lu  obtain 
a  rclicnral  nf  ihi:  conceaatnii  fniiii  the  Fittirh  Guvpniincnt ;  AUii  fruiii 
llkat  time  until  Urt  NovcnibtT  they  Iwl  iirvcr  iptiiiiaitil  tu  Ibt-*  Cuni- 
[lany  tliat  not  onlv  in  thdr  opinion  wan  the  aitiwiucnt  fauMlIo.!.  Lilt 
thiii  tWv  ititcnil*!.!  to  (iiiprnic  *eliv.My  tlic  ii>ni>m»!  of  tlifir  poiifriaioiiii. 
They  h*<!  >irg*«l  lint  llu-  rinvunimi-nl  might  lo  hbw  ropinl  li>  the 
cinuuuitanoM  he  hail  niinti'iiiKril  in  fi^iiiK  ilin  pricv  In  Ih'  [Mkitl 
for  tha  CoiDitaiiy'e  iin<ler taking.  Th<'n>  irmaiiMit.  hoi>*cv?i',  Ihr 
^oeiaLon  of  llii^  Fiviicli  Oovi-riiiii<.'i)t,  anil  bIm  iLir  ijtiMtioci  of  Ihr 
ilecinioD  of  the  EdkUsIi  Furliniiiiiiit.  Kur  Uib  |iuii  liu  hoirad  thtl  •iuuk 
tilhrt  vonlil  he  maJc  to  |K)iiit  <iiit  IIia  <lal^;l^^  vf  llip  rxlnivniaii  of 
Ocvommeitt  buaiiiM*.  [f  thoir  iin>1«t't«kinp  iv'i>rv  Imoglit  up.  ha  vaa 
not  vMy  aanguine  tlial  the  H'lum  wiiiild  l*  miob  as  iht  sharchalilara 
and  thn  ilimcton  would  (■oiiaiilifr  lii(;bly  uitiiifaiiloiy  :  tnit  hv  van 
happy  to  «*y  that  thuy  hail  fpit  thi^  (invunuiinit  tu  luaBiit  Id  lieo 
pnuclplea  for  whicii  the  tkuird  liai)  cintti-mlnl,  ami  to  which  tliry 
attaclieil  lli«  iitniMt  inipoiUncc,  I'Ut  rexpcvting  irlii^h  he  would  my 
no  mun?  kI  j>ii-3i'iit.  !l<i  ci'imbulcd  l>y  moving  t1i«  luloptiDii  uf  thn 
rcrmrl. 

I'btf  Him.  AahMT  P«iueiibr  ewoiiilNl  the  moliun. 

Mr.  King  saii  liv  «:ill  )ti.i|i»il  they  voulil  liave  jnflticv  OhU'T  t^i  Uiein 
hy  till  llnti»!i  lloieruiurui.  l>«t  ifuol  t\ti-y  mual  go  l«  Ihc  Coiul  of 
ApprnI  nii't  to  ParlianiFnl. 

Kr<  5Ml«Di<pi)he  of  thu  ilanget  which,  in  hi* opiiiiuii,  the  Uui|mvura 
incurred  try  the  Uovcmment  cinlurltiiit;  in  n»ki<  mid  rcsgKitiMliihtic* 
with  foroijiRi  Qoremmonla  in  ord(rT  to  acquire  thi^  aubnuii-tno  tfl«- 
gtaptia.  Th4  Covtrrtuoent  hiul  arliitiarily  iiitimatM  tlinc  inti-ntion  tu 
neoke  tha  liceusa  vlikh  the  Company  liad  hiM  tor  30  yeii-n  for  the 
»«3  of  the  fonahore.  Emy  >>t)ii>r>iihii>Rrine»bla  ootn]iaiiy  canning 
on  buaiucBi  between  thb  country  anil  any  nthcriiart  of  the  woilclmi£hl 
at  any  time  receive  a  aiiiiilai  intimation  fruia  the  OavDruiii(-iit,  aii<lliei 
therefore,  arK«l  tlie  adviitabiiity  of  the  vai-ioua  oomiianiea  coiubiuing- 
If  the  Gorpnun^iil  iiad  |<ai<J  loo  d<«tly  (or  the  inUnJ  teli)«T»[>hB,  that 
wa*  tio  TPimoii  wliy  lii^y  ulioulJ  now  try  ami  pommilanaclcfiniuatics. 

Thn  cii&lmuu)  put  tlit-  iiioiiiiii.  u'liicli  u-m  uariicl,  and  liic  dtvi- 
daud  nvonuuuDdcd  ^'m  afUu-wariU  appruvcl. 


COMPANIES'    REPORTS. 


THE  SWAN  UNITED  ELECTRIC   LIGHT  COMPANY 
(UMITED). 

Fifth  annual  roport  of  tlte  dirMton,  to  l<«  »rmciit<d  at  thr  ordinary 

fDUeml  mrrtiuK  ''f  thn  Comranv,   to   Iw   held   at   till?   t^olin'^ii-dtrM't 
[oK-l,  l^ndou,  (HI  Tliocdflv,  38tfi  Fnbniary,  1888,  at  12  nnnn  :  — 
Tlio  aocounta  which  are  lifi^with  prnmnUid  to  llio  shai«li<ildpr»  are 
for  t)iD  yuan  (uiiliiift  30tb  fi'iitrriilirr.  1887.     The  bniiiieaa  liaa  p»wn, 
and  has  rvrniltcil,  aft'T  [<ayiiig  all  ciirmit  charges  and  niakiii{(  iuir 
ailomnt-^e  for  dctircctation  oi  [daut  and  uia(')iLUi;tv,  in  ka^'iiig  a  Mini  of 
£n  SS^   ll?.,   which  thu  ilirvclorti  rocutiiiiii'ti'!  MibIM'w  ii]i|di.il  to  tlir! 
LwritiiiK  off  af  £6  8M  3a.  Id.,  the  amonnt  wliich  «lan>ii  nf,>aiDiit  profit 
bynd    loH,    carrying    furwurd  £1,720  7h.    lid.     The  iliri'timii  hniv 
nnhtd  negotiatinnn  witli  Ihu  C[iiii]jagiiie  ('mitiiiriiiaic  tdlimiii,  nilli  u 
'ofarriviugat  an  Hinitabla  Mttlctnrnt  in  tho  notintriea  in  which 
'  hold  paten U  In  cunni^clion  with  (ilcctric  Umpa.     Sliould  these 
jiotiationH  rrwili  in  aiiy  idan  which  the  dirctwn  regard  a»  heneflL-Ul 
Fibr  the  Cwiiiuoy,  Ihty  m-iII  vail  a  opvcial  lOCTtinK  f>f  tJie  shai-ehnldin. 
In  thiitr  last  report   ifip  direotore  HlJitvd  tlial  thuy  »«r<  U-d  to  UulicVi; 
that  a  diiciJ-wn  in  the  patent  sutt  would  shortly  bi- giiwn  liy  thijjndg« 
fai  the  Court  in  llerlin.     The  caae  haa  dra^wl  on  dutiuj^  tfiu  yeai',  hut 


Q„cnt  haa  uot  yet  Ixan  delivered.    T^omMtitiDO  ut  vtry  knen  on 

I  Continent,  hut  thu  Swuu  lamp  is  uuitouotedLy  the  beat  in  the 

rmatkcL  The  aalea  have  increaaol  during  thr,  vf^r  confide rahly,  and 
tha  demand  fur  lainpe  dnring  thv  innt«r  montht  hiw  K'Cd  largely  in 
MCMBs  o/ jireVioua  yeara. 


THE  BRIGHTON  ELECTRIC  UGHT  COMPANY  iLIMITEO). 

^viiiid  huuubI  u'piitt  uf  liif  }lrii;hton  £ifctric  Lixht  Compaoy'a 
ojHTiilin.iii.  lot  till-  rifi»".-n  iitnuiliH  .■iiil'il  3Ul  l)»c«nihar,  1887 : — 

The  din^tum  bare  plta^ur^  in  -nhtnitting  to  tha  shareholders  tha 
rcpurl  of  tliv  oLK'iiiilotDi  i>l  the  ckmi|iany  Irom  the  1st  Ootober.  1BS6,  t* 
lhL-3Ltt  IJKijmiiW,  1887,  Thi- uaprnd  account  haa.  diuinff  this  period, 
liiwn  aiiKiiiin Ilx)  by  ilio  sum  uf  £2.100.  which  haa  Nutdod  the  com- 

Iiany  lo  iTicrin.io  thi^ir  cnj(ini^  inwcr  anil  dynamo  mpaclty,  a&d  to 
arsi'ly  oxtciul  the  cirouit*.  Thv  prolit  and  1o>h  aocoimt,  after  wnUag 
off  ihi'  ipocta.!  li^il  (iipr-nan  af  the  yuBt,  oad  an  ainnle  tiim  for  dejva- 
(Hiktioii  of  jiUnt,  sliowa  a  balance  of  prolit  for  the  nfleen  monUu 
£721  16«.  &!.,  which,  uit^i  Iho  imall  laUtuw  brought  fogntard 
laH  yiTai'"  acroiint"  tnakea  thn  <Tiin  to  tho  credit  of  ^nfil  and 
account  £729  0>.  IM.,  and  thn  lUraclora  reoonnneod  tho  folloafng 
apiin^ptiiktioii  of  it : — 

Ilitiilnid  ofS  per  cunt.  |i«r  annnni  ou  the  aliam  ra|iital  .    £568  lb  10 
Id<iiiidnlinti  i>[  the  tttlaiice  of  tliF  ]ireliniinary  NtixfuiK* 

aoconni /. 89  16    ? 

Caii-iivl  foi-uard  to  next  ^aar'»  prolit  and  Ion  acooUBt 70    7  11 

£729    0  11 

Th«re  haa  bun  a  ateady  Inereaae  in  (he  CoDijiany'B  hnsinen  during 
ttir  jwricHl  undoi-  mview.  Hie  inatns  belenglnff  to  the  Conpanr  no* 
oxtnnd  a  dixtaiict  of  15  iniitit.  Teaching  weaiwani  aa  far  sa  Klng'a 
(ianl>in«,  ilovi'  ;  caatwanl  a>  far  aa  Raatrm-lcrrarv,  Remii  Town  ;  anil 
iioithwani  aa  far  as  llanovBr-creacant,  lyiit^onratd,  One  roaaon  of  this 
iiurroase  of  bu»incu,  and  of  the  probability  of  its  further  dcrclopnieiil, 
t«  the  estonsioD  ef  th'O  Coinuany'a  inaina  into  Hcitr.  Ai  lliat  diHtrloC 
conaiatsalmostnntimly  nf  tneresiilnnco*  of  thr  wnalthy,  a  jiracUAallf 
uiitlmii«d  li*ld  is  thcrehv  opeiiod  to  the  eomtiaiiy.  Thn  ditvctora  hare 
Luiisiileivd  It  de«lrabl«.  III  order  to  Im<  in  a  posiliQn  to  mpe  with  their 
iTKTroHsliij;  hiudneio,  to  atill  fnrthcr  incrcaae  the  dynamo  pomr,  to 
extend  tliHcoinrianv'«cIn:iiil*,  anil  to  grmluallv  jilaoe  "convertots" 
in  all  the  jitcmwp*  liglitflil,  bv  m.-iHiii  of  which  it  will  hr  |KM>ihI«  to 
tiini  light*  on  and  (kll  omi  dy  «ii»  wln^ii  iT«]iiir*d.  Th«<»»tofth* 
r(oj)o«ed  exiciiidoni  will  be  aboitt  JCS.OOO,  and  tlia  directors  pni]taM  to 
eorer  thin  aum  i<y  a  further  baits  of  share  oajiitiL  Trerecvsuw 
will  I-n  gireii  lo  HMilicatians  rrcnised  fmn  Teatdenia  in  Brighlim 
and  llor'.  i-aiHTiilly  from  thoM!  who  are  ciutomcra  of  11m 
Cotnimiiy,  na  lire  dirnrlnni  art!  anxiniin  to  widen  the  lonl 
inU'ttat  iji  tilt  coiicriti.  The  cnntomplnloJ  addition  lo  (ho  j^Jtat 
will  bring  iit>  til"  total  dynamo  capacity  to  over  2,S00  mxtMo 
wndlfi-iiower  incan'lcin'iit  uim[i«,  fhi-  jmcMnl  engine  [mwer  being 
oa|iBbU  of  driving  flyiiniii<wi  fnT  3.500  Innifa,  so  lint  Iho  oa- 
[MWity  of  the  planl  can  lip  onlB'vM  tn  thix  exti^t  by  the  additaon 
of  new  ilyiianiu)  at  any  tinn:  whca  rc<ii]ireiL  The  nataiv  oS  the 
imprortniinit  iti  tlip  cuiii)iaDy*s  hiteincie  may  h*  atcn  by  tho  folhrwing 
atatcmeata  : — 

I.icliLi  in  oiiFiHiion  on—  Ansa.  Incandcaceats. 

Octubrr  U,  18S6 34    616 

„        ..    1886 27    875 

IWmbM-SM,  1887 36     1,373 

Quantities  of  rlecttidty  suiinlied  from   the  woilu  during  the 
lifteen  month.i,  as  uoui|Amt  with  oorre*]Madiiig  montLa  of 
year:— 

Unita  euppLlvd. 
,gof.  1"  foiTOer  In  present  PfltWAta^ 

,y^                            period.                period.             of  inereaae. 

Oclcbor 1,869    2,633  -.  108% 

Novembar 2.U7    2,96a  « 

Dacsuibsr 2,446    3,176  30 

1637 

Januar^ S,US    5.U3  46 

Fehi'uary    1,818    2,180  38 

March 1.190    1.036  63 

Aiffll 1.0»    1,636  SB 

Ay  971    1,051  7 

JiiM   708    1,016  45 

•Inly    701    1.095  „..  £6 

August  1.462    1,846  86 

SaptamW 1.846    2,909  63 

Ootohw 8,638    3,968  50 

November 3.991    8,4Z7  81 

IteL-onilwr  3.175    &378  101 


cents. 


TMals 26.357    41.300    66% 

It  will  lio  notit*d  that,  wh^r«ss  th*  total  InuineM  tliow^  tin  satis- 
faclrtrv  ini-rr»>ii-  of  41.309 iiiul»  lu  uompared  witli  86,^7  iti  Die  fomer 
l«rioiI  of  liftucii  iiiimllu,  lln-  moat  rtrcRnl  iinpravernriit  t>  still  nxNW 
niarlLcd  ;  the  units  cxmMinifnl  in  Hi-itiiiIiit,  1887,  Wtng  6^378;  as 
(LKainit  3.176  ill  IW'cnilicr.  1B86.  And  tlm  L-onsiinipl-ion  in  llie  <|iurtvf 
Kiuled  DL-cM-niboi-  Slat,  1807,  l£i,767  nt>it»,  as  coini«m)  with  8,796 
nnila  ill  tbu  om^jHtndiiif;  iiiiai  (.'r  of  1866.  In  nsw  of  thaoe  ftgiirsa, 
Iho dirwtor* f«i|  eeniiil'iil  that,  nitli  the  )irop«Htd  additional  imenH^ 
nt  tlieir  ooinmand,  Ihey  trill  Imi  able,  during  tho  oorrent  yaar.  tffl  1^ 
si'leiiibly  niignieui  tlieugiodi  leceipts;  ana  aa  th«  exprnaea  will 
^mw  ill  anvuiiut:  like  ibr  ^iiiiu  piu|iartioa.  a  auhelautlal  ImfroveiMat 
in  the  protit"  vnu,  in  iJu-ir  oinuion,  rvtiidl. 
Th«   f"llo»ing  i»  n  lint  of  the  tmernt   lusUUstioiu  oi  tho  Cora* 

SNiy  ;— London,  Brighton,  a»d  South  Uoasl  tUilway  Station,  the 
rand,  IWillunI,  Claintice,  (Juodrai.t,  and  GloiiL-vitor  Hotala;  The 
Orleani  and  Union  Clulis,  tlii^  Uitforvi  Mittic  Hall,  the  CUawl  Eoyal, 
the  SuBBSJi  Uaily  Hevn  OlSoe.  th*  iSwias  Mountaia  lUilwa.y ;  Iha 
prinu  bonses  or  Sir  Albert  Saaaoou,  Roubtn  Saoooii,  Eail.,  Arttmr 
Saaaoon,  £m].>  Paumuti:  Gordon,  Eeu.,  }'ivd«rtok  Slioolbnil,  Emi.i 
Jamos  Willing,  IImi.,  G.  AtCtoe,  Etu.,  Sua..  Q.  F.  Attfoo.  Kn..  Jul, 
F.  W.  Jo«er=,  E»i-.  >ID..  O.  R-  Miller.  W.  OharieaCat*.  E-i-, 
Chariot  Lamb,  Esq.,  Edvord  Scott,  Esq.,  C«lonel  Tamplhi,  PreAcrielt 
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Xtrae-.  Zui.,  arHl  W.  J.  Sniilli,  K«(. ;  Itio  cfKuoi  of  Jumat  Willini:^ 
Em].,  C.  AttrM,  E*].,  MiMn.  T>mi<Iin  &n<t  8on,  Uoun.  .1.  I..  Ucn- 
wkD  mm)  C».  :  the  baud  ina  ho  dam  oT  Mr.  A.  T.  lAiimlln,  tlic  DiiitlKy. 
aorl  I>u>lliv  Muutos ;  J.  L.  Goie,  Caunaii^lit  IIuiikp  :  Mv.  HucIipI, 
BtlviodvT*  Hiaxtod;  and  Ur.  Wortli,  Hadcinero  Houm)  :  hoA  the 
HoOowliic  sbofM: — Hnnn.  Welh  aiiiI  Cn.,  Mcana.  LouU  Vr'altf 
«Dd  CiK,  UcMn.  Ilitiocksborx  and  Pool,  &I«Mni.  Vi'illUiun  un-d 
Cok,  Meiara.  Poiw  and  Son,  Motim.  Chcowinan  lujd  Co.,  tka 
Wueqvoor  Stoic*,  PhAtognphi^  Cotop*ny  (limiUtl).  McMra, 
Albn  Mxl  ThoRipmn,  Mtwm.  r««i*  nml  801,  1)10  I>nif;  StarcH,  Mr. 
LddiMnl,  Mr.  S<qi«r.  Mr.  inimiiii,  Mr.  I^imiti,  Mr.  Grt«ii,  Mr.  I^aw- 
rtaen.  Ut.  K«mt^  Hr.  Bftker,  Mr.  .Sl«Vfnx.  «.n(l  Mr.  Miimlrn. 

Ifr.  Anbor  Wright,  who,  whilv  iii  iJie  employ  o(  M<tui'«.  Itaiiitncioil 
uulOo-i  sUrtcdlbo  wotluat  BiutUtou  iutoiuiuictiou  with  Mr.  Kcbsi-t 
HaoiflwiiMl,  Mid  who  hM  IriMiKilit  tiuaa  t«  thaic  pc*wDt  *t>r«  of 
•fficMiwT,  Itu  oootinncd  m  Mt  u  mAtUfpoj;  dirMlor ;  ttiii  tho  tlunln 
of  tlw  lunhelLkn  are  du«  tA  bim  fm  the  highly  MtUfa:<.'tar7  miuiner 
is  vkleh  he  tiM  ouDduoiol  cb*  bntimw*  of  tfii'  Coinjuiiv  iluiing  the 
pcoiotl  iiuiler  revipH.  Hb  rr])iirU  |]iaL  tin-  uHftinpn  in^l  <1)*tiaiii(M  Iihvo 
DOBlinttci]  tn  Eiro  .i«tiiifs(:ttan.  anil  arrot  thcprmrut  litiir  iu  llmrcniKhlj 
good  vnrkinit  ordor.  There  ha*  not  been  out  niiigli?  1>rr%ik<loi^n  oS  tlic 
■irlimflrydwiag  the  fifipwi  nKnthg.  Tb«  vhol*  in*billalioii  i<  in  a 
B1IM&  bijh«r  (tatc  of  ^ttciuic;  than  it  waii  At  tlie  dat«  of  tlir^  Uat 
(•port.  


PROVISIONAL  PATENTS.  1888. 


vnlcanl«od  tibre    BloaIri«&l    InoAatfosMnt 

,    CMP  uid  crown.     Willimi)  lUvix  and  Tliumiui  Jbiiio. 
Tonici,  Nt»  {.ijurl,  TlirngmoTlflu-tuwl,  Loujoii.  K.C. 

Fluk"\iiv  4. 

iBprovemflKts  In  al««tvteaJ  AppllAaMi  and   AppMnituK 

«oafi«eted  tlicr«irlth.  Walwr  ThoiTuut  Oooldcn  ami  LlcwL-lru 
Btrrhjll  .\tk:i  "in,  23,  .\iidBliUi.nwd,  a«pbam,  9.W. 

!']:m!i-\uv  6. 

1IS3l  lBpr«veai*ata  tn  t&«  matliod  «f  nnd  Kpp«nttiu  f»r  dcpo- 
lutslag  tha  BBgatlVB  atemoats    «(    (ftlvftnto    IwtMrtos, 

Willtini  Jofwjib  Slaiki'j-  BBrtw-MUtkry,  70.  Marki'l-ntitct, 
UaiicbMirr. 

KeuKrixY  7. 

tMprov*M*nta  la  t«1«phoaio  tnwmlttof.    TbiHiuui  Laiirit', 

116,  St.  Viucmt'itlrtt,  I'iiKfJ.jlt. 

Taaslaif  by  aloocrleltr  -,  la  «  tMuUax  pit  or  ta-«u8b,  th« 
tiWaMMUlta  of  m«tloal««a  hldwa.  akin*.  Ac.,  wltli  a  lOrcn- 
MtSB  faiitag  tlqVM-  tntT«Ta»d  by  on  «l««trta  >tr«ABi. 
tltOTge  Wehbw  KboOu,  Frwrn  Park,  Niirlb  Kiuchley,  Mlddln- 

r^BH.  tapr«V«ntBta  tn  mo  aonatmotloti  nt  uppurntat  for  oom- 
■"—*"" "t  eumnla  oi  «loctrlvlty  to  potw»ns  en  tb«  la- 
IBodiiatlati  af  apoelflod  nolaa  ax  eliaclu.    J.inii'n  Tnrtn'tion 
Anuatrons  *m)  Aiijriuite  Soi-niillicT.  6.  Qiitliiy-LimM.  Luiilou 
W.C. 

!  HU  HuproTaiiicnta  In  rfaeoatata  and  rbaotomaa.  Saha  Clayton 
Uttwbum,  169,  Fiteimioet,  London.  (La  SociiJW  Anouyina 
poor  U  TrantauMDii  dc  la  Foxuc  pkr  I'EIfctricib:,  Frnni^c.) 

E'>,iiiiv.vi;v  8, 
lBipror«)BmiB  In  (he  maiiuJMitiirQ  a(  o&rb«iu  for  olsctiie 
pU7«Ma.      Aiigwtus  Tack,    15,    lieiiuot;-i>aik,    BlacktK'AUi, 
Londoji,  S.W, 

ImproretBoats    ta    dimaMo^leotrlo    auuibloes   mi4   la 

«laetr«>B«iors.  (;."ii;i:  H.x.kliam,  7  uiid  8,  Kcw  DaitliultuntiW- 
tlnji't,  Uiriiiiii^inni,  •iid  U-Arn  l!oldi.-n  Hgiaiiiiui,  I'oNy  HjiU, 
tbonagrovf,  Wotv<«t«n<lii». 
tn.  tajpewwiaau  la  tbo  arma.turM  vf  dyiuuatf^lmxrla 
iMaMjia<  WMl  of  alMtro-aoton.  Ccorge  Hookliiwj,  7  aiiU 
S,  New  Uarilioluititw  scii'i;:,  Uiiuiingliaiii. 

BaglhlB   b*tt«ry  oaU  aiad  aioUiod  of   amuiglac  the 

M  tlMMflH-.      M.-iik  liiilLj-  nud  John  WimiT,  21,  i'liit- 

_,  (Aveiueot. 

fiUl  Aa  Imgnmmtat  la  ara  atootrie  Uaipa.  Artbut'  Jauw 
Uoiret,  38,  Soutlinin>loiilniiMiiig»,  I'lianci-yy-lau?,  Loudon, 
U'.L". 

A  aMohJUtloAl  elulr  »r  aaai  for  t&«  dellTUy  er  «  curroDt 
atalMtrtelti'  upon  tae  InaorUon  of  a  eoln.  Ilontv  t'limlo.'- 
UiBun  will  Artliui  Ki'iil  U.ijil,  ^{,  ".'Itjwl'uio-stittfl.Loinlfjii,  IV. 

FRBBt'.IHV  9. 

«&  ta^vovod  ItorBia  of  olMtlTleal  ooata«la  Ibr  awlloboa  and 

MadUrflttlaga.     F.  II.  H.->\w,    Hiil(*.i.iiL-t!i,    Unlut-    Hun. 

tbwtor. 
I9K  tavtvvainenta  In  alocttioaJ  ■wlt«b«B  anltablo  for  laooa- 

taomtlaww.    Fn-ii-ri^k  Th^iiwi^  Sohim.ir.  Siiiil,ii,tui.-cbttui- 

tm.  BiwUorl.  YMki.lilii-. 
JkA  <■  taaprwvad  sMoadary  bottwy  or  AMiuaolator  for  tiw 

■aragi   •*    eloemeity.     W'aliur   Tilky,    U,    Lewia-i^fltd, 

A  saw  or  ^vrovsd  alMtra-uotov.  Thouia«  PurW,  of  tho 
BnaofKlntU-ParkwiUuiiica:,  70,  Morkct-stroot,  Manchwiur. 
n«  ■aaalfcotaro  or  nloksl  alwrtro-typsa.  ThouuM  Lcmaii 
Uatthawt  auv  aud  LoTim   U'.inli.'iui.,  31.  LJuuj:-aCi>B>:t,  Juulid, 


32^. 


COMPLETE  .SPECIFICATIONS  ACCEPTED. 

M.itii  It  2,  1887. 
Improvomaata  in  and  relating  te  tlM  cannaaon  and  dla- 


tvUratlea  «t  alMtrlo  onartty  and  maalilnaa  »r  appUaa««a 

Iftarafor.     li'ilini   lHr\:  iui-i   iUnkiti  Kvimnlj',  96.  Bif.-lnusn- 
itrevt,  CiUi^oH'. 

Uamcth  17.  1887. 

4052.  Improved  boldor  for  bruabaa  ot  eI«<itro<inotan  and 
dyaam o-maohtnoa.  Mr-iii/  IiitiiiiM:1i  o%  C^uiu'irry  lonr, 
Ijniidiii). 

^AKTii  22, 1687. 

493S.  IwprovtaaMila  U>  dyBano-alaotdo  iBa«Uaoa.    Jolm  Ho(i< 

kiiwanaiid  Edward  H"i>kin'>->n,  47,  LiiiL-nln'^  [un-h'l'U,  London, 
W  C 

Mab  U  2S,  1887. 
U72.  InpcavanKDta  la  aloatrtMlapoiltloa  of  cobalt.    Silvauaa 
I'hil!iiiaTlii>miw>ii.  425,  Hifjli  ilidlmrn,  MiiMlr-iPX, 

\niu.  -I.  1887. 

407S.  An   Inprovod  holder   oad   nrtteb   for   «l««trte   lanpa. 

Krpili-nck  Thoniu  .Schmidt,  Suabriilg*  (.liambcn,    Knullaad, 

Vor kill  ire. 
4080,  Impravemoata  In  apparatna  for  maUac  and  bv«aJctnc 

aloooiBal  oiroalta  la  connootlon  witta  eaU  or  alarm  boxoa. 

Fmlc^i'lck  TboiiuM  fit^blniii',   Sunbridgo  Cliaiutierv,    ItriulfonI, 

Yorkfcbiro. 
5009.  N«w  and  Impnwad  dmIIuMU  of  obargtnK  and  T«-«taarclas, 

•iMUWlac.  <BMiiiglB<  and    varjiits   t>i«   cbaailoala   aad 

Uvoida  tuMI  la  awftndnry  bMtanca    or  aocnwlitara). 

Junta  TnrbulUiD  Armntioiii;,  8,  Qiiality-onirt,  I/Judon,  W.C. 

Air.M.  5. 1887. 

5092.  Improvemeitta  r«latia(  to  nrltoliDB  far  elaetrioal  pnr- 

poaoa.     IIpId  I-^^yjur,  45,  ^luthfliiiiiloii-lniildiug*,  lx>i|iloi). 

Apniu  9,  1887. 

6223.  Improvomonia  in  boldcra  for  laoandoaconi  oloolrle  laav>- 

Williniii  llriiiy  iUyliy,  2,  Ikiiiwl-aliTcl,  Waliol!, 

AiiiiL  19.  1887. 
$707.  Impr«von«nta  In  antomaUe  ont-ouls  for  elaotrlo  aro  tamfs 
worltod    In    aorlOB.       Ivlumd    l''i>.'i[wk'li    Hi.-iiuniiti    li.-iiirirli 
Liiii'k>'it--i(iil  lli'iiiy  NV'aUu'  Kiu(:>iluii.  25,  ^u  ill  limn  ]>toii.)iuild - 
iiig*.  ChBUcpry-lanc.  Loiidoii,  W.C, 

ArKii,25,  1887. 

S972.  A  n«w  and  Improvod  aiotbod  of  attatblnc  tol«$rnphl«, 
telopbontaor  otltor  laaulatora  to  Ixdia.  aplkoa.  and  tba 

Ilka.     AIi*Knnd*r  .'"liui'ti'ii,  Tlif  IiniKiiil  Hiitpl,  nuiiilec. 

Mm   13,  1&87. 


: 


6972. 


Apparatua  for  obtatnlac  darlvad  oorronta  of  variable  la* 
toaatly  from  a  atola  •leetrlo  onrroat.  .lohn  <'kyi<jii  M»w- 
l.iini,  169,  Kl^oi-fclrei't,  l-onLimi.  (L»  HoaPti-.  An'in>-ir.>>  ["Our  la 
Tnuuiiiikiiau  de  U  Yoccti  par  rElwCrlnt^.  Fiance.) 


SPECIFICATIONS  PUBLISHED. 

1637. 
2130.  SlooUioal  ladaotora,  Ac    F.  Jolil.    8d. 
2134.  Minora'  aaluty  lainpa.     A.  .S^^IianBchtclT.    &1. 
3660.  naotrlo  laaapa.     K.  C.  WaHnutoii.     8'!. 
3611.  Layta«  alMtrieal  MOLdnetora  nndergntnad.    G.  F^tbci.  Bd. 
3762.  Boctrla  tolosraplis.     1>.  t>.iv>-aidi.    {KnLliai\l[.)    8d. 
3783.  Uorac  koya,  Ac.     l'^  ICiIvianU.  (Caaulottc  ar»!  KiinlianlC.}  8il. 
37S5.  JoaoUon  and  t«atmc  boxea  for    olMtrlcal    «onda«tora 

K.  W.  lVl■kilng^i»|.■.      6.1, 
3917.  Tclcphonea.    ('.  W  iu.i.l^i;;.     BJ. 
9725.  Djtuuno-elcetrlo   maefeiaca.     W.  I*.  Tlioinjiaoii.     (Wc^tiug- 

hiHsr.;     8il. 

14,260.    Pr««entlns    indnetlen    In    t«UphaiU«    otroolla.    S.   C. 

Oli.n-.     6-1. 
l&,&8tj.  Dr&amo  olootrlo  maahlnoa.  .1.  V.  JulniMnu  {IttvbDiewekJ.) 

f>l- 
16,560.  Uoaatuiny,  A«.,  «l««tr(e  eorronta.     A.  ^Yl-i^Kl.     U. 

18T7. 
1367.  El««trla  appanUiu  (or  acliutlns  railway  brafcaa.  I*.  >*,  A. 
At:banl.     90. 

1847. 
11,783.  U«tatl&K  by  otootrloUj.    W.  E.  Stait«.     la.  3d. 

1878. 
3477.  Xl««trlc  ll«btlBS.     11.  VVVidcnoani).     ll-l. 

1676. 
2410.  XlMtrlo  aubmorsod  Uuap.   I'.  M,  A.  Climviiiandirtbera.  8<I. 


NOTICli. 

Tiiu  Notkvn  ItltlwTta  acnt  b)  tbu  0(l(t«  to  Ac[>Lc«Rta  tut  D«>Wa,\*, 
icuiiudinx  tlxMu  of  thu  •Utw  lot  bluLg  ».CA\\\YVK\c^\>a6.lujJL'u«i,>«^\>tA. 
in  htUrt  M  iuutd. 


3J*u.  ... 

12  Feb.  .. 

ixr*b.  ... 

28  Oct.  .. 

28  0«.  .. 

,Jtfth.,65. 

l^mDvi 

nvor. ... 

28  July  ... 

28  July  ... 

UOci.  ... 

18  Oct.  ., 

HOct.  ... 

12  Jot 

IS  Jul.  ... 

1  Fph  ... 

28  Oct.  .. 

IZJan.  ... 

1  Pel 

3J»ii.  ... 

•i  Nov.  ... 

3  Juu.  ... 

12.)4U1.  ... 

27  Jail.  ... 

27  Juu.  ... 

SJttii.  ... 


AtVirtui  Dimt  4X    

Anglo- Aiii'Ti'-an  llntshB.L. 

—  ftilly  pill   . 
Anclo-ilniBric-a 

—  Pfof. 

HrafiluD  Sul>nii>rilii> 

Can  Ttlt^^buufr  It  Hgiii    ... 
Vabm 

—  io%ivr.   

Dinx^t  tfiuuiixh 

~  10%1'rrf. 

Direct  Viiitod  St4tM   

K«i>t«rri   - 

-r'Pr.f.     

—  fl%.  IWtB      

—  A%  DpH.  Htnck 

EMtMi)    Exicnitina,    Ani- 

tnWiA  &CliiiM..., 

—  6XD-K,  I8»1  . 

—  5%  Del...  1900  . 
1890 

tbnttrn  ft  S.  AMoaa.  1900 

Giviiiaii  Ciibu  

Gl»be  IVlpcnplt  Tniat. 

—  *%P«C    

GtMt  NortlMTn 


100 

1 

5 

t(M 

IW 

IW 

10 

1 
10 
10 

9 

10 
20 
10 
10 
100 
100 

10 

100 

100 

100 

100 

10 

10 

10 

10 


1  Sopt    ..  . 
as  July    ..  . 

SSOrt 

18  Nov 

1«U*rdi  . 
ISUay  .... 
MOif 

2«Jiiiy    .... 

IS  Oct 

14  July    ..  . 

3  Jan 

30  Kor 

1  H(!'i.L  .... 
2n  i»TO 

ai  thK- 

UOrt.  .... 
14  Oct 

1  itU."... 
1  Fob 

30  KuT.  ... 
13  May. '80 

iNur.  .... 

I  SeiH.  ... 


6% 

at 

nz 
»% 

12i'0 

«/0 
6/0 

*% 

tlO 

8% 

iit 


Gt.  ?)ortti*ra  6  J  Deh.,  '83. 
IciiHii  KiiMirr.  li.  P.  ft  Tol. 

Inrlo.Kiin>[irjiii , 

Ixniilnti  llatino-BniUinii.. . 

Maxim  Wcalini 

Cnebtal  TalqibOM  

K(Ti[ti-r'« , 

Sw»ii  (Jtiit«'l 

Submarine... 

Subiuaiiim  Cable  Tnut 
TplfjpBCh  Conslruclion 

—  0%.  imo    

Ullilcif  T<ilr|illDll0 .,. 

Wpul  African 

—  fv;  iJcIa.     , 

WkhI  Cnaiit  orAiiieri(« 

—  »X  1W«.    

Wuicni  An<l  Biudtian... 

—  rrcfcrrwi    

—  Dtfvrrod »..., 

—  5?  B ".!!!!!!!!!""!!!! 

W«at  India  and  ("anama .. . 

—  63;  im  I'ref,  

—  6%«n«Pntr. 

Wnt  Uuim  of  U.S 

—  6%  Sterling    


Pri». 

ItUL 

WcdMa- 

^ 

100 

109 

10 

18 

26 

89 

10 

i  ISIA 

1 

i 

11 

i 

8 

4 

N 

2 

lOO 

I3A 

100 

97 

12 

s»i 

ICO 

107 

6 

13  &■!« 

10 

A 

100 

93 

10 

5  710 

100 

115 

IS 

0 

Si 

81 

^i 

S   116 

100 

110 

100 

107 

10 

1 

10 

9  lO-lO 

10 

0) 

11,000 

125 

too 

IDSi 

COMPANIES'  TRAFFIC   RECEIPTS. 


>aiut. 


BiuUaU  StibiuiiiiK 

Cnla  Submarine 

I>irect  .Stwiiwli 

-  UnuKlSUtet.. 
Eaatnm... 


linillUK. 

Amauul. 

Noup 

Tuliliriiea. 

w 

FpU  3     ... 

jLi.7«i 

M. 

ufJoJi. 

8,800 

U. 

otliu. 

1.d43 

Nmic 

rvblijJiod. 

M- of  Jan.     ... 

56,184 

Incur  Dae 


-f       39 

+V2a 


Sun*. 


Eajitcni  EiUualon 

(imat  Noiili^ni  

.Subiunritir 

Wont  Cnant  of  AmcHol  . 
VVetrtcm  anJ  Branlian  . 
Wut  India  and  I^tnamA 


BiiilluK. 


H.  oMaii.     ... 
M.  ut  Jail.     ... 
Nouc 
U.  of  Jau, 

W.  Pfb.  3  

r.  Jan.  31 


Aiaomi. 


£89.878 
21,400 

Pufitiabad, 
4,  BOO 
1,M8 
8,200 


luc.orlMci 


-f  1,000 


+     276 


Abbranaticnsi  W„«r««lLi  7..  fartuicUt  i  U.,  mouth. 


CITY  NOTES. 


Bl«etn«  Tra«U«D  Comptmy  (LlmtMdi.— It'giiitvrKtl  liy  Anhun^, 
Mnrrin,  l.'rli<i>  nu.S  CX.  6,  Ulil  Jtwry.  K.C.,  with  h  iM\AUi  of  £30.000 
in  3.000  »liaiiw  i>(  t^lO  i-nvli.  Ulij(>(.'t  :  to  i^uri')'  iiti  llm  buKmi.«<  of 
iiisuiinu^liiriv*  Hiid  i-nnltncloni  fur  llic  Miji]iSy  nl  ulcuClkvll  [kiwci  of  all 
ki!['K  *c.     Tlin  finl  unliiHTitirni  an.-— 

Sliarw. 

Vincuuiit  Ktiry,  <J'ii<I<.-iiliniti,  N'<irr«lk »...•. I 

I.iinl  Kgi-'toii  i>[  Tultiii,  Kmibtfont 1 

B.  Maciibpronii,  \Vin<'ii>l''Ti    ,„..,    1 

Sir  R.  Alwtr..iiil.y.  ilari..  17.  niRi-|<«-KtrMt,  W 1 

F.  W.  J.  Hubel,  Maldrii-cTvwMit.  S.W. 1 

J.  I*aitiiiiij,  CVilcliPhIrt    , 1 

A.  A.  C.  Kcpgwl.  Hcd<^  ]UU,  Norfolk   1 

'riio  lllat  ilifi:t:tiirt  UiaH  he  fl|t|>ritnlr>il  by  llif>  HilmcriliCTit  tn  the  liipnin. 
niliiltimof  oM^ui'Mlion.  Tlir  irgulaLioiiix^-iititiiivl  in  llii-  lit'ilr  iiitLrkvd 
A  in  tile  lii^i  Bi-liiilulv  of  ili"  Cuuii«uu«t'  A^t,  1862,  nIiiUI  «|>|<ly  lo  lUis 
vQiiipaiiy  witli  hII^IiI  niuiHfiL'HliiiEiR. 

KoUpna  lOootrlc  LlgbCliME  6ytMemu  i U4itlt*dl— Ki-^intcrrtl  by 
J-j,„..l  \V.....|.4.  );H.,..i  Sl..-l-l.iiil.UNj(;.,K  I.!.,"  jlli*,-a|iiUli.r  .£20,000 
■livi-li-'l  liild  20,000  abii'i'-"!"  H  -unU,  Ohjiii-.  Inaury  into  "ffrel  an 
Birn'.iriiviit.  ilnli'il  K.-liiiiii'v  4,  1888,  'iii>l  ni.tilc  li«tM'(i'ii  .\iA\ii  fUivhi'l, 
ofllii-  oM-  jaiit,  ami  W  illJiijjliliy  Hninllu-ii  Tiwer,  *.  tni.iiu'.'  itii  btlwll' 
or  till?  i.'i>ni|«py.  vf  IliL'  (illier  i«(1.  to  [iiircha'«  and  .ii;i|iiiiv  Ili«  ilivfU- 
lor'»  Irltrni  jiatviil,  Av. ;  tu  tnrry  on  litiAiuiiiH  a.<<  inaiiiil'iuitiirrni  ati 
ulecuic  light  coiuiuuty  in  itll  ila  braiivbiu.    Tbu  lint  aubiKnbcr.n  arc^ 

J,  GartoiJ,  3,  V([ntin-cli.iliilii;iii,  W.C 1 

4.  RoliiiM-u,  60,  ilr.-MbiuiioLin-rt,  E.C    ...,- 1 

W.  11.  Towo*.  .■iil.-!i.UI.T,  Kval    1 

W.  C  Lw.  lok'ivortli 1 

H.  Marlvu,  68.  L<:4.<leiibiilt-strest,  £.&...»,. 1 

R.  E.  Hibi(u«ii,  11.  Poultry,  B.C 1 


Tbr  )iv«inpiu  or  lh>'  Ronipiiny  (IiaII  lia  tiiun&fti-il  br  tlio  lioaol  of  iUtm* 
til's,  n-hiiis  iiumlwr  hIihII  not  ninniHl  iilnii  nur  )>u  lua  tliau  trinw.  Tliu 
liiTil  aliall  Ik-  Sir  Charliut  nifford,  Hart.,  Jnlin  (iiii-rdnl,  Fj"|.,  aw! 
Vnlvnliiia  RtibiiLHiD.  Tlir  ijnnlilioatiuii  ol'  a  ilin<clor  Mhnll  l<«  tliu 
buUiiiK  ill  biH  (rwii  it;;lit  200  tliorc»  of  £1  riu:]t.  ami  by  miy  vf  nnnanii' 
iiiliou  tlicy  iball  )■"  ifiiid  i'ur  tlii.jr  »i.-rvi>'ii>.  Ilir  t-iim  vC  USD  )wr  aiitiitm. 
TliL'  ii-KiitiitiunB  iil"lnl>lf  A  iu  tbi.-  Anb miIimIiiIo  tn  tlir  C«n>]wiMa' Ant 
18&2,  To  i3ot  "I'l'ly  to  llii*Mnii|i«nT. 

India  Ru1>lMr.  Culta  Pvnlta.  and  TnlnsiKph  W*i1c»  C«B< 

panjr.— Thi-  r  |>i>ri  ol  liiia  IWiii.iiiy  (ur  Ilu'  yr^I  piulini;  iJct-'Tnilici  31 
tUtu  ihat  ibi'  iii'l  ]>ic)Iit  AiiiiiuiiUd  tii  £13,174,  n'liirli,  nilii  tlic 
tialaticr  broiigbt  fnri^nnl,  Mill  iloliirl.inii  £30,800  |>«i>l  oii  an  intnrisi 
ilividoiiil,  lr4v<3>  ;i  liiMiomblr  IhiIhik.-c  ul  i^,350.  Tbc  <lircot'>i«  r»- 
vi>i[ini<Miil  0  diviili-ifl  of  1Q>.  |ii-v  ulinn',  lax  frvr,  niakiiiK,  with  tha 
iiil*rini  .livi'li-iKl,  n  tnwl  [iftymout  ftir  tbi-  year  of  10  \»t  ritnt,  and 
liflviiiH  i;9|S30  In  lie  i^arriM  forwanl.  Tlip  Coniiaitiy,  it  in  ■talo'),  ilid 
nil  iiiiTri'iL.-ii.->I  Keneiiil  bii^iiiest  in  the  year  ;  Imt  ocuniietitioii  niul  co«t  of 
raw  iiiBti-i'iiiUaliiu  iiiun'jwul,  and  kopt  downthe  mtoof  ]in>tlt(iu  wauu* 
ri»ctnr"i  BfKiii». 

Tolnsrmtfa  OonatrnetlOB  and  HklnUnnae*  CftMpa«r.-^u1>i«iet 

tn   till'    iiiulit   >^l   till'  acvviiiiili.    Ilii'    illit-i.'li^i  a    "1    the    'I'tlFji^^ili    (Jtu* 

Htiii''li(it]  ,iiiiL  M.iinl>']Mni'>.-  Cuui|iaii^ ,  Liiiatvl,  jEirojiuEW  imying  a  djvi- 
dciiil  of  lb  inT  tyiit,  (£1  l£x.  iHT  Kljarc),  iu  aihUlion  ta  Ibo  S  (nt  vent. 
aliL-ady  \md.  iiinkiiiK  20  inr  ci-ut.  f<:ir  tbc  yoar  IBS?. 

WMt«m  BnuUlon  ConiNuir.— Tbc  Lraflio  nocibtoor  Ibc  WttUni 
anil  tli-.t:i!i.iii  TrK^-i,k|.It  Ci>iu]<iiiy  for  Lh«  putWMK.  atU^' deducting 
lIii.-  tilth  ul   tli<  fiii^ii  i'>cci)>bi  layahlf  ta  tha  Lmdoa  Platiun-BruiliMi 

UKiiimuy,  m-Vf  £2.b£>0. 

Briulllan  Sulminrtno  Conumny.— Tito  traUia  it>:«ii>U  <if  tl>a 
Di^:,iliaii  fi^ubiuaiiac  Tdiwrauh  Conii>iuiy  fur  llit  i^itt  wcuk  anumiitud 
tu  £5,866. 
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NOTES. 


T«l«VTapliio  Honey  Orders.— Mr.  (leatnn's  prn- 
pofcal  for  tekgrjpliic  nioiiey  oHei-s  will,  it  is  said,  shortly  Ite 
|Kit  to  n  pmcticul  i^M.. 

A  New  Acoumalator.— It  i*  tUtM  that  the  firm  of 
RoUuchilil  hn£,  purcliu^aod  the  patent  for  a  new  nccumnlo- 
lor  de™ed  hy  M.  Unireiit  C^ly. 

The  Electric  Light  In  Sweden. — The  town  c^ 
Fahin  is  shortly  to  bo  lighted  witJi  50  arc  lumfw,  of 
1,200  (.-p.,  and  300  incandescenee  Umps. 

Train  Signalling.-  -  A  now  elwtrieal  s)-*l«ni  of  com- 
iniratiijf)  lietneen  giianla  snci  driven  of  trains  ik  about  to 
tried  by  the  Metropolitan  District  Railway  Company. 

The  EleetrJe  Telegraph  In  Spain.— The  Adniim»- 

tnitiou  of  thuISiAinish  TcKufaph-  will  Mill  l>y  auction  on  llie 
IMhprox.  the  right  to  o>T.,)ili-^!t  -ind  work  a  leteyrapliic 
syitem  in  the  town  of  Coitlnva. 

Messrs.  Wooillionso  and  Rawson.  -The  f^cl^ry  for 
the  raanufactiirci  of  bniiM  Jiiid  oii'itri(:;il  iipjionttun  cBta- 
liUthed  by  tbia  firm  at  Saint  Nicolas  d'AIiurmont,  Seinn 
Itif^-rieurc,  ha?!  U:cn  in  operation  since  the  Ist  inaU 

The  EUoetric  Iiight  in  Baldui«.~Tbo  Miiniciiial 
CcAticil  of  Sofia  'a  considering  the  quo«tioo  of  lighting 
tluidtyby  elecUicily.  A  prize  of  r.,000fr.  will  ho  nwitrdcd 
to  the  aathoT  of  the  best  Kfaetuti  of  illumination,  whether 
l>y  pa  or  by  electricity. 

Uzton'e  Piioe  Boolt.— This  well  known  price  bouJc 
ku  rauhed  iu  wv^nty-first  edition.  It  contains  sovoral 
[■git  devoted  to  prices  of  ajiparatiB  connected  with  electric 
li{Jittti{:,  wKirh  irill  Iw  luofid  to  archiiecta  and  others  who 
bTT>tn  ratiniate  for  mich  work. 

KeasingtoiL. — The  tub'comniitl^v  of  tbo  Kensington 
Veory  have  adviBod  the  Works  Coniinitteo  of  that  body  to 
pMpoM  a  decbion  on  the  onlor  Bouj^ht  liy  Iho  Kensington 
Omt  Electric  Light  Company,  in  oixler  to  give  rivnl  com- 
pow  lime  to  present  their  plans. 

The  M^JB,  Aooomalator, — ^Tbe  Electrical  Power 
tilota^  Comjiuny  haio  received  information  from  Mr. 
W.H.  Preece,  F.R.S..  that  »oine  of  ihcir  KP.S.  celk  for 
dntric  lighting  have  been  in  n»e  at  his  house  for  two  years 
*uhoirt  biihiro  or  eiijcnst',  and  look  an  good  m  new. 

FostaU  Telegraphy.— The  Th-ni  ]Miii  of  thu  Trea^nry 
lUirrittoo  to  Mr.  Honmkor  Ileaton,  M.P.,  stating  ihnt 
*t^ortion  of  gmnting  iiitjuiry  into  the  postal  mid  tolc- 
pifiie  eommimication  iietwecn  fCngland  and  all  other  pai-ta 
if  tic  Empire  in  tuidor  the  conRideration  of  the  Cabinet. 

Oas  and  Electricity  in  America,— According  to  the 
iviiffkl  Jmtruiii,  there  arc  56  comjKtnies  eiiyngod  in  «a\>- 
KjBig  electric  light,  and  fmir  were  iticorjjoratetl  diiriny  the 
JW.  Koar  gat  companies  during  the  year  were  authori&od 
itraiiply  electric  tight,  and  three  more  have  polilioned  for 
^Skt  permission. 

Opposition  to  Telephone  BiU.— At  a  meeting  of 
ikegL  Ueoi^e'9  (Hanovw-wjuarc)  \'c8try,  last  wc«k,  it  waa 
•pwd  to  oppose  the  Bill  which  the  united  Tolvphono  L'oin- 
i^jr  {iro])oao  to  introduce  into  Parliameiil.  The  Commis- 
■■Otanof  Seven  abo  digned  a  {letitjon  a^aiiut  tliui  Bill  at 
^UtQOBtios  <^"  Tuesday  bat. 

Tlie  Eleotric    ZAgbt  in  Brossels.—Tho  Tbonuoa- 
Compaoy  have  wiltti!ii  lo  a  fon-ign  (untvmporarj' 


to  poiut  out  that  the  incandescence  lamps  installed  at  the 
Moti^ro  theatre  are  not  tlioie  of  Edison,  an  irae  stated  ;  but 
thftt  the  incaiKtescence  aa  well  aa  the  aK  lamps  throughout 
the  theatre  are  those  of  the  Thomeon-Houstoii  tj-po. 

The  Electric  Ught  at  Brongwiok.— A  company 
\\A9  juat  }>ecu  ostabtisbed  at  Brunswick  for  lighting  a  jior- 
tion  of  the  town  by  electricity ;  it  is  intended  to  include 
the  ducal  palace  and  the  Court  theatre  in  the  radiiui  of  dis- 
tribution. Soronil  proposals  on  the  jwrt  of  foreign  con 
tmctora  are  aluo  under  the  consideration  of  thu  Communal 
Council. 

The  Ahyasinijui  Expedition. — According  to  a  tele- 
gram from  Il4i)y,  relative  tn  the  Italian  exj>aditioa  at 
Maseowah,  the  electric  light  machinerj-  and  apixtnitxis  seat 
out  with  the  expedition  has  been  taken  to  Haati,  in  ordof 
thiit  thu  work  of  conalmctjng  the  posts  there  may  be 
cnrrioJ  on  by  night  when  the  boat  renders  day  labour 
unadviiviblf!. 

Faveraham.— The  i-esidence  of  W.  J,  Kigdon,  Ek]., 
M.RH.,  has  been  fitted  throughoiit  with  over  100  iiieaii- 
detwunt  ]am[»,  the  system  employed  being  that  of  Messrs. 
T>a.in{;,  Wharton,  and  Down,  and  the  fittings  tlioao  of  the 
artintic  hammered  coppered  fittings  usually  ootmected  witii 
their  name.  The  light  hiu;  also  been  put  into  the  breverj, 
offices,  and  private  stabler. 

Wood  Used  In  TeIephony.~The  S.S.  "  Gothenburg 
City  "  arrival  at  Antwerp  on  the  8th  inst^,  from  New|>ort 
Nowfi,  Virginia,  with  1,270  tons  of  walruit  logs  consigned  to 
the  boll  Telephone  Miuiufacturing  Comj>any.  This  cargo 
nf  fl-alntit-,  which  is  on*  of  the  largest  evei  brought  to 
Kurojw,  moraprising  nu  les«  than  1,63S  logs,  will  be  used 
entirely  in  the  in;niufurtiire  of  telephone  apparalnn. 

Primary  Batterie8.~A  good  word  for  a  ])ritiiary 
battery,  as  a  nic«ns  for  electric  illumination,  hae  at  length 
been  sfioken.  During  the  Christmas  feetii'aJs,  the  church 
of  St  Clement  at  Prague  w;ui  tit  U[>  by  means  of  a  primary 
baltury  :  and  the  ex|H;rimotit  a  considered  to  be  so  satisfac- 
tory tlial  it  is  interiilod  to  establish  a  pemunent  installation 
on  the  same  basis.  No  detaila  are  given  as  to  the  precise 
nature  of  the  bntfery. 

Provisional  Orders. — Mi.  Baix:lay,  in  the  House  ol 

Cummoiu  on  'Iliureiday,  asked  in  how  many  cases  the 
l»ower»  obtained  by  Provisional  orders  under  the  Electric 
Lighting  Act  of  lf*i*2  have  been  nctuBlIycxeicisod  ;  why  so 
little  progruaa  Itad  been  nuule  with  elecuic  lighting  under  the 
Act  of  \H^i:  and  whether  the  Government  intends  to 
amend  the  Act^  with  the  view  of  encouraging  the  develop- 
ment of  electric  lighting. 

The  Elootrlo  Light  at  Vienna — The  AllgmiuM* 
IlUktiifittiiU  of  Berlin  \im  estabiislnjiJ  a  brunch  eekiblish* 
mentat  Vieimu,  where  it  is  negotiating  with  the  Imperial 
Giut  Aa«uciatioii  for  the  purchase  of  its  premises  in  the 
Scbenkenstraase  and  of  the  installation  at  the  opera.  The 
exhibition  which  will  shonly  talto  place  on  the  Prater  will 
be  iUuminaled  by  electricity ;  the  motive  power  for  this 
instidlation  is  estimated  at  l>00  K.-|)l 

The  Electric  Idght  in  Bomo. — The  gis  cominny 
of  Home  ia  energetically  developing  the  central  station  for 
distributing  the  electric  light  which  it  has  esU.bliBhed  in 
that  city  by  means  of  the  Zi|wruow»ki  transformers.  A 
capital  of  more  than  two  milliotia  of  ixxncA  haa  slroidy  been 
expended  in  thin  eiit<;rj)rioe.  TbiN  however,  is  coiisideiubly 
below  the  expenditure  of  three  and  a  half  millions  mode  at 
Vienna  by  the  Continental  and  Imperial  Gas  Company. 
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dynamo  tiuichiiic  by  ii  four  horse-power  gas  engine.  The 
LnsuUnUon  wtib  carried  out  hy  the  MaxiniW'esWiii  Com- 
pany, under  the  direction  of  Mr.  Thonias  Floyd,  of  Victoria 
Dns.     This  |>rf!nuao8  uro  cainiully  illuroiiiatcd. 

Intercolonial  Postal  Conferonoe.— iVrriiiigenient« 
are  made  for  lioLdinj;  an  liitercoluuiul  PuHtiil  »nd  Tele- 
graphic Conference  in  Sydney,  as  it  is  felt  thut  the  Colonies 
might  Im  in  greater  baituony  iijfoii  those  siibjoots  itujn  they 
are.  In  tJie  matter  of  telegraphy  alone  ihei-e  if  room  for 
much  ira prove raent,  especially  m  Iwtween  New  Xwiland  and 
the  Ausbrulian  grouj)  iif  Colonics  in  the  ninttor  of 
prC98  telcgratnit.  As  it  ie,  these  are  few  and  lur  1>ctweon, 
and  the  romilt  is  that  Now  J^nliind  lo«o«  that  pnlv 
licity  in  renpect  to  its  xocial,  indiiRtn'id,  and  [tolitieal 
coiivorns  which  the  press  of  AiiRtmiiu  might  give  it,  hy 
reason  of  ite  more  frequent  int«rconimnnicalion  with 
Eiirojie,  if  the  New  Zealand  tele^ruphiu  rates  wcio  not  iso 
high,  Tlie  subjeeta  fur  disciission  are  the  Ocean  Mail 
Service  quefttiou  in  it«  various  [ihaiiefi,  the  New  Zealund 
Cable  and  Pacific  Mail  Sernce  i^uemtions,  ;«  well  as  any 
others  relating  to  poatiil  or  tologmphic  matteni  which  any 
deleigate  may  dewre  to  bring  forward.  Th«  Victorian 
Ministry  arninget]  at  a  Cabinet  meeting  on  Jannai-y  (i  to 
decline  sjiccific  action  reM|)ectin;j  the  Kuhsidy  to  the  Pacitic 
cable  project  until  the  proifoeed  pMitul  Conference  in 
Sydney  has  sat  ami  i^ximiileted  its  hiisinees. 

Effeota  of  Current  on  Wine.~E-'iy)m  the  Joinml  of 
the  Chemical  Society  we  ^father  that  F.  Mcnganri  hsis  con- 
tinued  the  Investigutiuns  of  Bluseriut  and  Carpine,  who 
have  shown  that  wine  in  artificially  muturoil  hy  the  action 
of  a  current.  In  Meitgariiii's  jioper  sonic  futihcr  cxperi- 
montc  on  thio  subject  uro  doscribed,  in  which  a  cuixent  of 
399  amperes  [ler  honi'  vnin  |iaiuie(I  for  variouH  [teriodit  of 
time  through  a  utniple  of  Italian  wtiio ;  anolyHes  were  made 
of  the  wine  without  and  fl-ith  paeHage  of  the  ciureut  aiid  the 
results  cunijjarvd.  The  platinum  electrodes  weio  found  to 
he  covered  with  albuminous  subatancet*,  Wackeiifid  by 
Dxitiatjon ;  thei'o  wan  also  a  cori«idera)>le  depoeit  of 
theao  aubsUuiCKH.  The  proimrtion  of  alcohol  wa*  diminished 
partly  by  the  slight  concouitiuiit  formation  of  acetic  acid, 
paitly  aUo  by  evaponttiou,  and  [xirtly  aUo  by  its  doscmction 
by  .1  more  profound  oxidation.  There  vmt  also  imparted 
to  the  wine  a  [wrfumc  similai-  to  that  acquired  by  maturing; 
thLi  increased  by  prolongation  of  the  current.  The  passage 
of  the  current  also  awisCs  its  future  prejicrvalion.  The 
colouriug  matters  ore  affected,  but  the  author  would  not 
for  the  present  draw  any  concluaiona  from  his  expcrimentB. 
If  by  passage  of  an  oloctric  cun'wtit  the  wine  could  be 
aterilJBed,  so  as  to  etfect  the  completo  i-emoval  of  Bartrrium 
aftti,  this  procois  wouM  be  of  coiisidojuble  technieul 
importance. 

Central  Eleotrioal  Laboratory.— The  iuauguiation 

of  this  establishment,  created  by  the  Intyniiitional  Society 
of  EletUiciaiis,  and  provisionally  iiisl-allcd  ut  pUtrt  St. 
Charles,  Grenelle,  recently  took  place  under  the  preaidency 
of  M.  Mascart.  Amongst  those  present  woro  M.  Coiduti, 
the  director  of  posts  and  telegraphs,  aud  many  deputies, 
muDi€i[ul  coiuiciJIors,  engineers,  electricians,  nnd  mjinufae- 
turera.  The  interest  arising  fmm  the  sum  of  300,000fr., 
constituting  the  balance  left  from  the  Electrical  Exhibition 
of  1861,  baa  been  appropriated  to  the  support  of  the 
laboratory  in  question,  In  the  first  room  ai-c  placed  the 
prime  motors— a  Weyhcr  and  Richemond  locomobile  of 
20  b.-p.,  and  a  Lenoir  gas  eugine  of  12  h. -p. —working  the 
dynamo  machines  of  Edison,  Gramnae,  ami  Sautter^Leniott- 


nior.  The  illuminating  np|M.ratiiii  compriiies  5  C'ance  lamps, 
2  Jabloehkntr  bnugioK,  and  OO  Kdison  incandescence  lamps, 
tn  a  second  i-oom  arc  neatly  arranged  the  TBiiouB  photo- 
metric ap|Miiatu8i  in  proximity  to  which  is  a  Im^  diemicaJ 
laboratory  for  the  study  of  aocumulators  and  primary  bat- 
teries. Beyond  is  the  room  for  obtaining  measurementa  in 
absolute  units,  and,  lastly,  a  room  in  which  meaisurementa  are 
made  in  pravlicul  units  for  indiistriH.1  puiiHMes.  The  main 
subjects  for  investigation  Mill  lie  the  efficiency  of  machioos, 
the  mechanicnl  and  electrical  properties  of  cables  and  other 
conductors,  nnd  the  eidiKmtion  of  inRtnimonte.  Students 
will  ali^o  hn  initiated  in  electrical  measurements  and  other 
practical  worTc. 

A  New  Teleidione  Company.— Ac4-'uiiling  ttf 
Chicago  iiapcr,  n  nvw  ii:\<:^\\<}\\v  cuin]»ny  in  Chicago,  to 
cum])ete  with  the  Bell  ntonojioly,  will  soon  be  an  aaeured 
fact,  provided  the  City  C<timcil  looks  favourably  upon  ch« 
scheme.  The  undertaking  in  qucjttion,  the  Cushman  Com- 
[tany,  is  under  the  pretidency  of  City  Treasurer  Tiant^ 
and  purimRos  to  fiu'nish  a  tele{)honc  service  at  80  dolLan 
per  annum.  Ono  of  the  ollicei-s  of  the  proposed  cuntiuny, 
in  reply  to  ipimtioiis,  said: — "Dr.  Cushouui,  who  invented 
our  instrument,  made  the  (irat  telephone,  away  back  in 
1851.  lie  was  then  nuiking  a  tetogi~.iph  line  from  Baeine 
to  Beloit,  \Vi«.,  and  discovei-ed  the  t4>lephone  principle  by 
accident'.  In  making  a  lightning  arrester  he  placed  the  1>ox, 
with  the  wire  connections,  in  a  swamp,  and  16  miles 
fmthcr  on  put  up  nnothcr.  One  day  he  chance<l  to  get 
his  ear  cloi^e  to  tho  Itox,  and  woe  astonished  to  hoar  the 
croaking  of  frogs  in  the  swamp,  sixteen  miles  away.  He 
then  began  cxperimenta  over  tho  wire,  and  tho  result  W3» 
what  he  cidicd  a  '  talking  box.'  The  device  was  Used  for 
eeveml  years  by  dilTorent  parties,  and  that  is  the  reason  w« 
claim  thai  the  Boll  Company  has  no  ri^ht  to  their  [jntcnt- 
Bell's  invention  of  1875  -Km  the  talking-machine  of  18^1. 
You  talked  into  and  received  from  the  same  box.  It  wmt 
tho  transmitter —which  was  not  invented  by  either  BcU  or 
Cushman— that  made  the  telephone.  We  are  the  only 
fighting  comjwtitors  of  the  Bell  Company,  and  we  went 
clown  to  Tndi.tna  and  went  at  thcin  boldly." 

Austria. — Tho  motive  power  required  for  the  Jubilee 
Exhibition  at  Vienna,  say»  InJastricf,  was  at  first  estimated 
at  150  h.-p,,  afterwards  at  600  h.-p.,and  now  it  is  reckoned 
that  it  will  reach  1,000  l).p.  The  lighting  oi  tfae 
fountains,  which  it  is  proposed  to  effect  in  tho  same 
manner  as  at  the  exhibition-t  in  T,iondon  and  Man- 
cheater,  has  not  been  included  in  this  estimate.  The 
number  of  n[)p]ications  from  {wrxomi  wishing  to  ex- 
hibit in  considerably  higher  than  whs  anticipated.  Tie 
Town  Council  of  Stockerau  are  at  |»%aent  divided  in 
opinion  as  to  the  advisability  of  ntiing  gaa  or  the  electric 
light.  Sixteen  coiuicillors  are  in  favour  of  the  adojitkio 
of  giw,  and  twelve  advocate  the  employment  of  electricity. 
It  has  been  decided  to  adopt  gas  for  lighting  purpoew;  but 
the  ne^^asarj-  money  for  the  can-ying  out  of  the  projoct 
has  not  l)ec>n  granted,  since  tho  coiiAeut  of  more  than  atx- 
tutui  councillors  must  be  obtained  l)efoi«  the  money  can  be 
spent.  The  partisans  of  electricity  still  hope  to  prevail  on 
the  majority,  ao  that  the  electric  light  may  ba  eventually 
installed,  In  eome  spinning  mills  in  the  Erxgebiige  the 
cleclric  light  has  been  installed.  On  winter  moroiugs 
tutificial  light  baa  to  be  used  till  10  a.RL,  and  in  the  aftet^ 
noon  ftom  about  3:30  p.m.  Tho  glow  lamp  Jiistallatii 
the  Court  Tlieutre  is  progroesiag  but  slowly,  and  ia 
cx])cctcd  to  be  finished  before  tho  autumn.  Tfae  Uooaes 
of  Parliament  are  alna  to  receive  an   electric  tight  iostalJa- 
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tioD ;  the  lighting  will,  however,  He  restricted  to  the  I«gia- 
htiva  clutmbeni  and  loHKies,  the  private  roome  romaining 
lit  hr  cas  a»  heretofore. 

Bniaaels  Exhibition. — Wiih  reference  to  tha  subject 
of  Cbe  note  under  this  headinj;  in  our  laat  i&suc.  tlie  follow- 
letter  has  been  addressed  by  tlio  Hxecutive  Committee 
Cotmt  d'Oitltrfttnont,  the  Comraiasary-Geneml   of   th« 

ilgian  aection,  in  reply  to  the  eommnnicalion  from  "the 
Meiaben  of  Coinwiitiee  47  "  : — "  Monsieur  theCotnmiaaiiry- 
Qenenl, — Altliough  tlie  <)iicatioii  braught  to  your  notice 
by  the  Committco  47  of  the  Grand  Coimoiir*  is 
hy  no  means  witbiii  the  jirovinco  of  thnt  CommittiM!,  since 
it  relatas  to  itn  assentially  private  entuqirise,  we  nre 
■DxioitB  nflrertheless  to  ufTord  you  every  exptnimtion  and 
ntisbction  in  replyiiig  to  the  demand  you  addressed  to  us. 
Tlie  nunoiir,  according  to  which  the  work  of  electric  light- 
ing ifl  plAced  entii'Cly  in  tho  hands  of  foreign  drma,  ia 
absolutoly  orroueous.  The  uutional  electrical  induHtrj'  will 
■loolidan  taka  •  great  part  inthcor^niaationof  t)ii»s4;rvioc. 
rhia  would  bo  a  imtuml  cotisoquL-iice  of  ihc  itrraiigcments 
flitabliabcd  by  us  up  tu  the  present  dat«.  Though  it  may 
be  evidently  desirable — as  is  observed  by  Comniitto  47 — 
that  all  Belgian  electricians  should  take  part  in  the  uiidetr- 
Ulung.  it  is  also  eridtint  th.it  the  realisation  »f  this  wish 
tniut  depend,  in  the  finit  place,  on  tho  conditioiifi  ofTurcd 
by  lb«fle  oloctriciana  to  th«  AViVM  du  Omnd  (.'wwoww.  The 
rtatcment  relative  to  the  letting  of  B|Mu:e  in  the  Belgian 
electrical  section  bears  also  the  imjiness  of  error.  Wc  know, 
in  Fact,  that  other  firma  besides  the  'Soci£t<^  IniluRtnelle' 
have  applied  for  i^MCe  in  this  section ;  and  wo  know,  more- 
over, tliat  thftse  firms  hitve  decided  to  occupy  n  ^iiat  area 
hr  reason  of  the  int|X)rtant  nbare  conceded  to  them  in  our 
ondertaking  of  the  lighting.  Please  to  accept,  &c.,  (Signed) 

LEf'N  SOBIZEK." 

Eleotrio  U^hting  in  Franoe. — According  to  the 
AiUs/m  Initmationai  dt  FEtectricit^,  the  central  distributing 
llitJDii  inntalled  at  Nancy  by  the  Edison  Comiuiny  is  a 
MBpilete  8U«c«es,  the  working  of  the  Zipernowsky  trana- 
fotmen  being  very  satisfactory.  Tho  iuijionanco  of  this 
tact  would  appear  to  be  recognised  by  the  guti  interest ;  for 
a  naiober  of  gentlemen  connected  with  it  have  re<i^ueatc«l 
ptnnission  to  rml  the  new  worlut,  which  they  did  on  tho 
IClh  inat.,  under  the  conduct  of  M.  Chiitoid,  the 
■aoBger  of  the  Edison  Com|»iny. — At  Hcimo,  on  the 
other  hand,  the  projects  of  elei'trii-  lighting  appear 
ta  have  "  passed  into  the  ilomain  of  silence."  Not  only  has 
tie  firoject  of  eal^ihlishing  a  central  f<utiun  lieen,  for  t!iu 
pneent  at  least,  abaudoood ;  but  it  is  atated  that  ull 
■ttcmpta  to  work  the  installation  in  tho  collars  of  tho 
Pommery  premises  have  been  relinipiished.  This  cun  )xt 
doe  only  to  serious  defects  in  this  insULllatioti ;  and  the 
bet  illustralee  the  impoi'tance  of  enti'usting  Buch  insUUIa- 
tions  to  competent  hands. — The  electric  light  is  about  to 
l*  introduced  in  the  thoau«  at  Biaera.  Stranp;e  though  it 
Bay  flound  to  oar  ears,  it  is  tho  gae  company  of  that  town 
vbich— fdlowing  the  lead  c^  their  con/rhxi  at  Lyons — has 
Qodortaken  to  carry  tho  inetullation  into  eGTecu  We  may 
«cn  oiccLum  that  "they  manag«  these  thinga  better  in 
France  T^At  Moiit|>oIUer  the  app1ii:ation  of  the  gas  com- 
|may  for  a  concession  of  the  electric  lighting  hmt  I>een 
refused,  by  reason  of  their  etipuktion  thul  the  rights  at 
preeenl  vested  in  thorn  should  be  prolonged  for  toii  years. 
rbese  righu  being  already  s&curod  to  them  for  thirty  yeare, 
the  Uuniciinl  Council  of  Montpollior  douided  to  accept  the 
[coposals  of  M.  Popp  rather  than  authorise  an  oxteneioti  of 
(he  ri^te  in  question. 


The  Electric  Liffht  In  BniBaels.— Tho  following 
detiiils  in  rehuion  to  the  oleccric  lighting  of  the  vast 
eetablishment  of  Hirscho  at  Bnweols  are  given  by  the 
BvIUlin  hitei-niitUwai.  Tha  lighting  comiirises  300  incan- 
deecence  lamjn  and  36  arc  lamps.  The  latter  are  dis- 
tributed ut  the  ontniuco  and  on  the  t^outid  tloor,  whilst  the 
upper  llooi's  and  oDicee,  the  underground  workshops  and 
the  passages  are  illuminated  by  the  former ;  the  use  of  gaa 
being  entirely  discontinued.  The  motive  power  contiita  of 
a  steam  engine  nf  AD  h.-p.  etfectire,  on  the  WaLschaert'e 
system,  witJi  mnltilnltukr  l>uilur.  This  machine  actuates 
two  comiiound  dynamos  of  the  Boukaert  type,  each  giving 
110  %'oU3  n,nd  175  amperes.  Tho  are  lamjis  are  of  the 
Piette  and  Ivrizic  form,  26  of  them  Ijeinj;  of  600  e.-p.,  8  of 
1.000  c-p..  and  2  of  1,400  c-p.;  tliwo  laat  boing  placed  at 
the  entrance,  where  they  are  very  conspicuous.  Tbu  incan- 
descence lamps,  of  the  Swan  ly]»,  are  of  IS  c-p.  The 
lamp  are  nttemately  connected  to  the  two  dynamos;  su 
that,  in  ease  of  accident  to  one  of  them,  thoi-o  is  but  a  par- 
tial extinction  of  the  light  From  tho  economi(»Ll,  aa  well 
08  from  othei-  points  of  view,  the  lighting  is  a  complete 
success.  The  cost  of  the  gas  unnoally  conitnmed  in  the 
HirJiehe  estafilishnient  wna  28,000fr. ;  whereas,  from  its 
owner's  ctlpidation,  the  cost  of  the  electric  lighting  will  not 
l)c  above  13,000fr.,  in  which  HUni  iu  included  the  amortisation 
at  the  ruto  of  12}  per  cent,  of  the  capitoJ  expended  in  the 
iiL'!tit  Hilt  ion.  There  will  <onsfl<iaently  be  a  sanng  of 
li),iJO0fr.  per  annum,  which  is  the  tnoro  remarkable  from 
the  fact  that  gas  is  com[)aratively  very  cheap  in  Bnusela — 
viz.,  Iflc.  the  cubic  metre.  The  inaballation  has  been  carried 
out  by  tho  hrm  of  Bouckaert  and  Co.,  of  Brut««ls. 

Z^eter. — At  a  public  meeting  hold  in  the  Victoria  Hall, 
Exeter,  on  Tuesday,  it  wa»  proposed  and  carried  unani- 
mously "that  in  view  of  tho  groat  satisfaction  given  in  tho 
lighting  of  £xet«r  stroots  by  electricity,  this  meeting  it  of 
opinion  that  it  would  be  to  the  interest  of  the  city  and 
add  to  its  attractivoncsa  and  proopority  if  the  public  streets 
were  ]>cnQancntly  lighted  by  the  system  of  arc  lighting 
new  in  use."  Following  on  thia  propo«ition  was 
another,  which  was  also  carried  unanimously,  "  that 
it  is  the  dosiie  of  this  meeting  that  a  local  com- 
[Ktny  should  at  onco  bo  formed  for  the  pirpoee  of 
supplying  Bxeter  with  tho  Thomson-Houston  sj'stom  of 
electric  lighting  for  public  and  ]>rivato  use."  Thwe  pro- 
jtositionf)  were  carried,  aft«r  Mr.  AVharton,  of  the  firm  of 
I^ing.  Vliarton,  and  Down,  had  explained  to  the  audience, 
which  uuuibci-od  iiome  2,000  persons,  the  prtisent  positiou 
of  the  electric  light,  sketching  ite  method  of  production  and 
it.*  histon,',  and  suggesting  that  the  best  possible  way  for 
any  town  to  obuin  the  cloctrie  light  was  to  form  a  local 
company.  He  estimated  the  cost  of  arc  lamps  at  about 
.£20  «ich  [>er  annum,  and  tho  iticanrlosccnt  for  domestic 
jntrposcs  at  ^d.  per  hour,  and  stutcd  that  tho  ulectricity 
could  he  mooinired  by  meters  as  in  the  case  of  gas,  A 
number  of  questions  were  asked  of  Mr.  'WTiailon  by  various 
gentlemen  in  the  room,  which,  aa  will  be  aeon  from  the 
unanimous  feeling  of  the  meeting,  wore  aatiafactorily  ui- 
flwcrod.  Kxetcr  Is  iu  a  position  to  obtain  the  light 
upon  more  cconomicnl  conditions  than  some  other 
towns,  as  there  is  a  largo  supply  of  vrut«r  |K)wcr 
now  running  tu  waste,  and  no  doubt  when  a  com- 
pany is  formed  this  will  be  utilised.  As  we  have  aaid 
before,  we  think  that  this  is  a  right  direction  in  which  Co 
work — namely,  cbe  formation  of  local  companies  tpiite 
caimblo  of  looking  after  their  nwn  interest  and  seeing  tbitt 
the  work  is  properly  and  oconomically  done. 
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ELEMENTARY  TESTING  SUITABLE  FOR  ELECTRIC 
UGHTING  SYSTEMS. 

BY  TUOMAS  CRAY,  B.W^,  I'.R.&E. 

\All  riyhta  reteruid.] 

(Continutd  from  pa^e  129.) 

St»^nct  £(u«a.— It  is  neitbor  necouary  nor  practicable 
In  UiOM  articlM  to  describe  the  pociilbrilios  uf  tlie  lioxeA 
of  reeistanesK  &s  siijiiilied  by  difTereiit  makers  ;  but  it  nectiut 
dedirabW  that  tfet>  general  principles  ot  the  constnictioii  of 
one  or  two  of  the  more  cnmraon  forroB  slioiiUl  Iw  described. 
Th«  way  in  ivliich  tho  resistaiiccR  are  fixed  in  the  box  <ind 
coiuiMt«d  t«  tho  contact  pltte*  oiitHide  tbe  cover  will  be 
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Flo.  «. 

readily  undei'stood  by  roforeneo  to  Fig.  4,  In  this  figure 
bbb  rei>roaont  thrco  bobbins  which  nuv  bo  taken  as 
part  of  A  series.  The  bobbins  may  bo  woocl  or  vulcanite  or 
other  iiisulutirig  innt«rial,  or  llioy  may  l»o  made  of  meUil, 
but  in  that  case  they  should  Jxj  *[>Ut  up  one  eidc  to  avoid 
induced  currents  in  tbom  when  tho  current  thrnnjih  ihe 
coil  is  Diode  or  broken.  Whnn  the  bobbins  nrn  metul  they 
fihoirtd  bo  corerefl  with  thin  rubber,  or  iMjjcr  «oii.ko<l  in 
luinittin  or  spirit  vurnish,  before  the  vtru  if.  vrouiid  on,  so  as 
to  avoid  :iiiy  chance  of  contact  Itcln'tHin  ihc  wire  and  the 
Wbbin.  These  liobbins  ure  fixed  to  the  cover,  c,  of  tho  l«x, 
which  should  Iwof  highly  itiBuLitiii||;  nmterial  uiid  is  luually 
made  of  vulcaiutc.  ( fn  the  outside  of  the  cover  rows  of 
bmM  or  copper  bloclcs,  'i,  itie  fixed  in  some  such  manner  a» 
that  indicated  diuKi-amuuLticully  in  k"\^.  b.  To  tho  undcr- 
KicJe  of  each  of  ihoac  blocks  two  nxis,  i/,  rf,  arc  soldered, 
and  they  ]iass  thruuf/h  the  cover  i>tujectin|f  to,  or  neorJy  to, 
the  bottom  of  the  Dobbiiie.    The  ivires  forming  the  rons- 


ahouid  ))e  common  to  both  ;  each  coil  should  tomunate  at 
tbe  brasa  block,  and  the  blocks  must  have  nucb  a  Mction 
that  the  iMiittaiice  of  the  whole  circuit  of  blocks  between 
the  terRiiriidB  of  the  box  i«  u  very  Rmall  fraction,  it  ehniUi) 
be  Ies»  than  a  thousandth,  of  tho  lowest  twinonce  in  the 
box.  The  rea«oii  for  thin  will  becomo  apporcnt  when  we 
come  to  the  adjustmotit  of  the  sepamte coils  to  their  proper 
value.  The  wire  of  which  the  cods  arc  eomposftd  ihoiild  be 
such  »»  not  to  chtinge  readily  with  time,  aod  its  retdBtance 
should  change  as  n'ttte  nith  change  of  tempenture  as 
possible.     One  of  the  host  substancM  for  the  purpose  is  an 


alloy  of  two  parts  by  weight  of  silver  to  one  of  platinum, 
but  this  has  tlie  disadvantage  of  being  expensive.  German 
silver  is  commonly  ii.sed.  and  in  the  form  recently  intro- 
duced under  the  name  of  platinoid  it  promises  to  do  well 
for  the  purpose.  It  is,  however,  doubtful  whuthor  sulGcieiit 
constancy  with  time  and  uniformity  of  temjioraCiire  varia- 
tion can  be  obtained  with  this  material.  'liio  wire  should 
Ite  well  covered  with  silk,  nntl  tho  finished  bobbin  sbould  be 
stored  for  some  hours  at  a  t«m|icnituro  of  about  ISOdeg.  C 
and  then  while  hot  immerae«l  in  melted  icirnfHu.  with  which 
aubalunce  it  shonid  lie  thowmghly  nockKtiii.  The  paratGn 
should  be  pure  un<l  must  l»o  free  from  acid.  The  variation 
of  the  resistance  of  the  wire  with  tcm)>entture  introduees 
one  of  the  greatest  ditficidties  in  the  mannfncturo  of  uer^ 
fcctly  reliable  resistance  boxes.  The  difficiUty  ia  maunly 
due  to  the  fuct  that  two  difTeront  sj»ecimens  of  tbe  same 
alloy  seldom  have  the  same  tempei'ature  I'ariation,  and 
henoo  the  eoiU  of  boxes  which  are  luijusted  to  be  correct  at 
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tances  are  wound  on  these  bobbins,  and  generally,  though 
not  neceRsarily,  e&ch  resistance  Ha*  &  80[>ar.itu  bobbin.  The 
wire  should  be  doubled  on  itself,  the  ends  soldered  to  the 
rodM  i/J,  and  for  cotivunicncc  of  adjustment  the  bend  left 
OH  the  outaidc  as  shown  at  f.  The  I'easou  that  the  wire  is 
doubled  an  itaelf  is  that  a  coi!  so  wound  lias  very  little  self- 
induction,  and  the  more  perfect  the  doubling,  that  ia,  the 
closer  tho  two  wirci  iirc  kept  to  each  other  during  the 
winding  the  better.  Th«  nwls  '/  are  introduce*!  merely  for 
convenienoe  of  matnifiicturo ;  tbc^  should  have  vorj-  little 
ruBistuncc  compared  with  the  cod  attAchod  to  thomj  or,  if 
their  resJBtaiico  is  a  seiuible  fraction  of  that  of  the  coil,  the 
material  of  which  they  are  made  should  be  the  same  as  that 
of  the  wire.  U  is  impot'tiint  that  both  onds  of  nueb  coil 
should  have  a  scjiantle  rod  connecting  it  to  the  brass 
block,  us  no  part   of  the   eirouit  of  two  successive  coils 


otie  temperature  are  seldom  relatively  eorrect  at  any  ot 
tuDiperiiture.  The  tumpemture  variation  is  found  to 
depend  not  only  on  the  composition  of  tho  metal,  but  al»o 
on  '\ia  physical  state  oa  to  hamnesa,  annealing,  and  so  forth. 
For  this  reason  it  is  advisable  to  keep  the  wire  heated  for  a 
day  or  two  to  a  cotisiderubly  higher  tom|;entiirD  than  tbu, 
to  which  it  is  ever  likely  to  bo  oxpojiud  in  actual  tiao,  ~  '  "^ 
it  is  standardised.  The  temimniture  variation  of  tho 
foront  coils  may  bo  made  enual  by  the  introduction  of  auch 
length  of  vnro  having  a  high  temperature  variation,  suehj 
copper  wire,  into  the  difTeront  coils  as  is  sufficient  to 
their  variations  all  to  equality  with  that  which  varies  tac 
The  copiwr  ivire  may  either  be  introduced  in  serie*  or 
parallel  with  tbe  other  wii-u,  but  the  senca  method  is  the 
simpler.  It  can  be  readilv  inlrodurotl  iiour  the  bend, 
wh«r«  the  wire  is  doubled,  after  the  coil  is  wound,  or  the 
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tempentur*  variation  of  the  wire  may  be  doternaincd  to 
Iwgu  witb,  and  tbe  proper  length  of  cop|>or  wire  to  bring 
tbe  Tftmtion  to  a  standard  amount  introduced  in  tho 
interior  of  tbe  coil.  The  coilo  are  cut  out  of  the  circuit 
by  means  of  bnus  plius,  /,  as  indicated  in  the  figaic,  und 
one  oi  tbo  greatest  delects  of  this  arransement  lies  in  the 
fact  tJiat  when  only  a  few  of  the  coils  are  required  «  large 
number  of  «ontA<^t  jointa  are  included  in  the  circuit,  each 
one  of  which,  and  their  Mini,  is  assumed  to  have  zerv  rems- 
tsnce.  The  vertical  holes  Iwtweeti  the  blocks  are  not  easily 
cleaned,  und  hence  the  contacts  between  the  plugs  and 
blocks  oro  apt  to  be  imperfect,  giving  rise  to  errof  in  tho 
jneasuremeot.  Perhaps  the  most  satixbctory  method  of 
deanio^  tbe  holes  is  to  vHsh  them  by  means  of  a  rod 
covered  with  cloth  aoaked  in  paraffin  oil,  and  then  dry 
tliem  thoroughly  with  a  dry  cloth.  They  shoidd  never  on 
any  aceount  be  rubbed  with  glass  oc  oinery  paper,  as  tho 
fine  glaSB  or  emery  Binks  into  the  surface  of  the  metal  and 
grinoB  the  plugi  at  the  same  time  [>reventing  perfect  con- 
tact. If  waahinu  will  not  do,  the  holes  should  be  scraped 
wHh  a  round-pointed  scraper.  Tho  same  remarks  nrplr  to 
t&e  cleaning  of  the  plugs ;  they  should  be  washed  clean 
and,  if  that  is  not  sufficient,  they  should  be  Hcra|ied  clean 
tat  not  papered. 

A  ooaveiiient  an-uigement  for  a  set  of  resistances  from 
to  ten  thouiOTid  o&ms,  combined  with  two  sen  of  ten, 
'hma  biuidred,  and  one  thousand  ohms,  designed  to  fono 
tliree  sides  of  the  Wheatatonc'it  bridge  arraiigomeiit,  is 
shown  in  diognmmatic  form  in  Fig.  S.  Tbe  connections  of 
the  battery  and  galratiometer  circuits  are  also  indicated. 
Tbe  resistance  to  be  measured  is  placed  Ijstwecn  tlie  termi- 
nals t  (,  and  the  terminals  I,  t,  short  circuitul  by  it  plug. 
Tbe  resistances  of  the  sidea  <t  and  b  of  the  diagram, 
Fig.  3,  are  supposed  ei:iiiiil  in  this  caae,  and  each  of  them 
100  ohms,  n'hile  the  reaixtaiice  R  is  supposed  to  have  been 
baUneed  by  3,423  ohms,  forming  tho  side  d  of  Fig.  3.  Tho 
resistauce  of  R  would  iii  such  a  case  be  3,ii'2  ohms  since 
a  and  b  are  equid. 

Another,  and  in  some  reepecta  considerably  bettej,  form 
nl  resistAnce  box  is  shown  in  plan  in  Pi(;.  6.  In  this  form 
tie  brass  blocks  to  which  tbe  cnda  of  the  lesistam-cs  ure 
attached  are  arranged  in  citx:les  with  a  single  circular  block 
in  tb«  centre.  The  way  in  which  the  roslitanccs  arc  jnined 
ap  is  sfaown  by  dotted  lines  iHjiweeri  the  blocks.  There  iire 
lAU  blocks  in  each  circle  and  they  serve  to  join  nine  equal 
resistsDces  in  sciieit.  the  first  and  laat  block  of  each  set 
beiiw  insulated  from  each  other.  The  temiiiul  /  is  joined 
tnaide  tbe  box  by  a  thick  rod  of  copper  to  the  central  block 
vl  tbe  tboueandjB  circle,  the  block  marked  0  of  tha.t  circle 
it  in  a  aimikr  maimer  joined  to  the  central  block  of  the 
kiindreds  circle,  and  so  ou  as  indicated  by  the  dotted  Unea 
in  tbe  figure,  the  block  marked  0  of  the  tenths  circle  being 
joined  to  tbe  tarmlrcil  fj.  Two  flat  stout  sitrijtA  of  copper, 
(,  c,  serve  to  join  the  terminals  ( to  t^,  or  f,  to  L,  as  may  lie 
doaared.  In  front  of  tho  circles  of  blocks  and  joining  1.^  and 
^  tbere  U  a  stmight  row  of  blocks  forming  the  tonniimls  of 
two  sets  of  resistances  usually  nf  the  number  nf  ohma 
marked  iu  the  figure.  Tho  box  thus  gives  in  a  convenient 
form  three  of  the  sets  of  resistancos  roquirod  in  the  AS'hcat- 
ttoue  bridge  arrangement.  The  termiiuLls  t  and  t^  may  be 
joined  by  the  bar  e,  and  the  resistance  to  be  measured 
mtroduced  between  /j  and  Ig,  the  bar  being  loft  out  of  con- 
tact with  1^  as  thown  in  tbe  figure,  or  t^^  and  l^  may  lie 
joined,  aod  /  insulated  from  !«,  an<l  the  resistance  to  he 
measured  introduced  at  that  encL  In  this  anungeniciit  one 
ping  only  is  necessary  for  each  circle.  W'kcii  tbe  plug  is 
pUced  in  tho  bote  between  the  block  marked  U  and  the 
ceatral  block  there  is  uo  resistance  in  that  circle  when  it  is 
placed  between  tho  block  niarkc(.l  1  and  tho  central  block, 
the  pesistanfie introduced  is  j'„,  1, 10,  100,  or  1000, according 
to  the  circle  used,  and  similarly  for  the  other  numbers. 
^lus  if  the  blackened  circles  aru  tiikuii  tu  lepreHeut  the 
poiitioas  of  the  plugs  the  resistance  between  the  t«rinitiuU 
I  and  ti  it  217 1  '0.  The  advantage  of  this  arrangement  is 
the  fltnull  number  of  plugs  ret^uired,  and  hence  the  oorre- 
spoudiugly  smaller  chance  of  error  due  to  resistance  in  their 
eontaets.  There  are  of  course  a  considerably  greater 
Dumber  of  blocks  required  for  the  same  resistances  and  a 
oorreapondiugly  gi-eater  number  of  renstancee  than  in  the 
lem  ■howD  in  Fig.  b.     This  causes  greater  exponso  in 


manufacture,  arising  ehio6y  from  tho  greater  number  of 
separate  resistances  which  have  to  be  adjusted.  The  bat^ 
tcry  and  gnlvanomet'er  circuits  shonld  be  joined  up  in  a 
Kimilar  manner  to  that  indicated  in  Fig.  5.  As  a  geoeml 
nile  it  is  oreferable  to  join  the  battery  mtween  the  tenni-  ' 
nnis  /,  ana  (j,  and  the  galvanometer  between  the  terminal  /, 
and  /  nr  (,,  according  Co  the  end  of  the  box  at  which  the 
rMJstancft  t^  bo  tc«t«d  is  inserted.  The  pair  of  resistances 
which  it  is  boat  to  use  in  the  two  front  sets  has  of  eoursa 
lo  be  determinined,  for  tho  particular  case  under  considera- 
tion, by  the  rules  given  above. 

(To  be  cotttinutd.) 


A  SIMPLE  METHOD  OF  TREAnNG  PROBLEMS  CON- 
NECTED WITH  NETWORKS  OF  CONDUCTORS.' 

BV   W.    2.   SUMi-NEE,  B.9C. 

[The  italic  lotbors  throughout  the  forroule  in  this  article 
have  inadvertently  been  raised,  and  represent  suffixes.] 

Those  who  have  uken  the  trouble  to  work  out  many 
problems  connected  with  networks  of  conductors  know 
very  well  how  cumbrous  are  the  expressions  with  which 
they  have  lo  deal.  If  determinant*  are  uot  readily  handled, 
a  great  dejil  of  perseverance  is  re«iuired  to  amve  at  the 
solution  of  any  6iit  the  simtilest  problems,  while  even  if 
they  are  constantly  uiwd  tiic  expi-essionsi  obtained  are 
still  very  complex — thoy  scorn  mere  mathenrntical  abstrac- 
tion«,  and  appear  to  mivo  no  physical  roeaniuK.     In  utl 

(iractical  cafioa,  moreover,  the  solution  m  of  a  simple  kind. 
Lowexer  cnmnlox  the  working  may  Iw ;  and  as  it  ia  natural 
to  xuppoHO  that  whenever  the  solution  of  a  problem  is 
simple  there  must  bo  some  simple  means  of  getting  tu  it, 
it  seems  very  reasonable  lo  believe  that  in  most  casee  thers 
must  exist  some  quicker  and  simpler  metbod  of  solution 
than  that  usually  employed. 

Now,  it  in  any  given  network  of  conductors  we  work 
out  the  relation  connecting  the  current  flowing  in  any  one 
branch  with  the  values  of  the  eloctrumotiva  forces  acting  in 
the  various  branches  wc  always  find  the  following  result.  If 
unly  one  vlectr^ytive  fr)rce  in  acting  the  current  is  pro- 
])ortionaI  to  ti^electromotivo  fotvo,  If  there  arc  two 
electromotive  forcw  acting  the  current  is  the  sum  of  tws 
quantities,  each  of  which  ia  jiroiwrtional  to  one  electro- 
motive foree,  and  ia  indei^cndcnl  of  the  othor.  In  short, 
we  always  find 

Cr=KirE«-(-KiEi  +  K<:F>:-(-.  .  . 
Where  Cr  is  the  value  of  the  current  flowing  in  the  branch 
of  the  network  denoted  by  the  lettei- 1,  where  En  EA  Ec 
.  .  are  tbe  electromotive  forces  acting  in  the  branches 
denoted^  respectively  by  the  letters  a,b,c,  .  .  .  and 
where  KjiKbKc  .  .  .  arc  certain  quantities  depend- 
ing only  on  the  resistances  of  the  different  branches  of  the 
network.  Tbe  above  equation  is  only  the  matbematical 
way  of  making  the  stiiienicnt  tluit  tha  current  produced  in 
any  given  branch  by  the  combined  agency  nf  several  elec- 
tromotive forces  is  always  tbe  sum  of  the  currents  which 
would  be  ]>roduced  in  that  branch  by  each  electromotive 
force  acting  separately. 

The  truth  of  tho  equation  is  easily  established  when  it  it 
remembered  that  the  current  can  only  depend  on  the  elec- 
tromotive forces  and  resistances  ;  that  it  is  of  the  nature  of 
an  electromotive  force  divided  by  a  resistance ;  that  iteannot 
be  m^dc  infinite  by  diminishing  any  one  electromotive 
forco  to  zero,  and  thiit  it  must  be  aero  when  no  electro- 
motive forces  Hi-e  acting. 

If  C'.r  de|>endod  [lartly  on  a  quantity  which  was  inversely 
prD{xirtiotial  to  one  of  tho  electromotive  foR-es,  it  would 
become  infinite  when  this  wax  nude  very  small.  If  it 
tlcpendwl  jiartly  on  a  qiuLntity  which  was  proportional  to 
the  product  of  two  or  more  electromotive  forces,  it  could 
not  DC  of  tho  nature  of  an  electromotive  force  divided  by  a 
resistance.  Cx  can,  therefore,  only  l>e  made  up  of  terms, 
each  of  which  is  proportional  to  an  olectromotiro  force,  and 
to  this  one  only. 

The  quantities,  K,  in  tbe  above  equation,  dejiend  only  on 
the  resistance  of  the  bnuicbee.    If  we  knew  what  were 
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their  values  vro  should  know  the  solution  of  any  given 
problem.  Let  iis,  for  the  presi'Dt',  auiimc  that  we  ^iiow 
them }  and  let  ns  denote  by  the  symbol  Rxg  the  ratio 
between  tin  electromotive  foKe,  £  x,  placed  in  the  bmnch, 
X  of  tho  network  to  the  current,  C  y,  in  ihc  branch  ff,  jwo- 
ducad  by  this  olociromotive  force. 

Then,  if  £/  is  the  only  E  M.F.  in  the  network, we  have 
for  the  curretiti  in  the  branch  g 

Ex 

and  if  there  are  mnriy  electromotive  foi-cas  we  have 

Ex  Ky  E.- 

^^'ftJ^  *  Rf^  *  fCTg  * 

The  current*  and  electromotive  forcoa  have  direction,  and, 
eonseqaently,  Kxy  may  be  sometimes  a  positive  quantity, 
•nd  sometimes  a  negative  one.  If  we  choose  at  will  u 
direction  in  e«ch  branch  as  the  ]K)sitivu  direction,  and  con- 

^lider  the  current  or  eleclromutive  force  in  that  branch  aa 
positive  when  acting  in  the  poeitive  direction  of  the  bntnch, 
then  Rxi/  will  be  {KMitive  or  negative,  according  lu  a.  posi- 
tive E.M.F.  in  the  branch  x  produces  u  positive  or  negative 
current  in  the  branch  y. 

The  (luantities  Uxyare  genera.tly  very  complex  quanti- 
ties.    They  are  all  of  the  nature  of  resistanciDK,  and  may  be 

,«Alled  resistance  ratios.  Although  tho  solution  of  any 
problem  can  easily  he  expressed  in  terras  of  them,  it  dues 
iKit  necMsarily  fotlow  that  U  ncodfid  to  c^lcukte  all  or  any 
of  them  in  order  to  solve  any  given  probl&m.  Moat  practi- 
cal problems  have  very  simple  solutions,  while  the  resistance 
ratios  are  nearly  always  very  complex  quantities.  It  must 
therefore  bo  pouiible  m  moatcMei  to  olimtnate  them  from 
tho  solution  n-ithout  actually  calculating  thorn  out.  It  con- 
sequently seems  more  ini|tiirtanb  to  find  out  relatiuua 
between  these  fjuantities  than  to  ojn>reitit  them  diroctly  in 
terms  of  the  rosisttuicca  of  tho  dinorent  branches  of  the 
network. 
One  of  the  most  important  properties  of  those  ratios  is 


Riy. 


Rxs 


isindependentot  IT 


0) 


irhere  the  reeisUnce  of  the  branch  x  is  denoted  by  x. 
Suppose  the  only  E.M.r.  in  the  network  is  that  in  the 
branch  2.  The  value  of  C  y,  the  current  produced  in  tho 
branch  y,  unll  be  directly  pmnortional  tu  the  vuluo  of  Cx, 
tho  current  in  the  branch  r.  It  will  Ijc,  moreover,  indepen- 
dent of  X  because  it  will  be  always  poBsible  to  find  out  tho 
ralue  of  C  y  without  knowing  what  x  is.  Now  in  this 
case 

Cx=^     and    Cy=J^      C,  =  ^ 
Rxx  '    fiTy        *     Rie 

ftom  this  it  follows  that  =-^  and  T^aretndependent 
Bii         Uxs 
of  z. 

Now,  if  we  denote  by  Rxthe  resistance  of  the  network 
between  the  extremities  of  the  branch  x  (supposinc  tho 
branch  z  removed)  it  is  euity  to  soo  that  tho  value  01  0  x, 
the  current  in  x  produced  by  the  electromotive  force  £  x,  ja 

Eg 

Vut  it  is  also  =— ^  by  our  definition  of  Rxx.     We  accord- 
Rxx 

ingly  have 


Rxxbx  +  Roc 


(2) 


and  Rxx  may  be  called  tho  resistance  of  the  x  circuit. 

We  must  not  assume  that  R  xy  and  E  y  ic  are  the  same, 
The  first  is  the  ratio  between  an  E.M.F.  in  the  branch  x  Ut 
the  current  produced  by  it  in  the  branch  y;  the  second  is 
the  ratio  between  an  E.M.F,  in  the  branch  y  to  the  current 
produced  by  it  in  the  branch  z.     It  ia  easy  to  see,  however, 

that  =-^  is  indopondont  of  x. 
Rxx 

Suppose  there  are  two  eleotromotivo  forcoa,  E  :ir  K  ^,  in  the 
network,  such  that  they  teud  lo  send  currents  in  op[K>aitc 
directions  through  the  branch  z.    We  then  have 

Bi      Ryi 


Suppose  tho  iniluoa  of  E  x  and  E  y  so  adjuitec 
current  Ox  is  zero,  then 

R^_Ey 
Rxx'^x 

But  if  the  current  in  the  branch  x  is  zero~ 
the  resistance  x  to  any  extent  without  causing 
to  flow  through  the  bi-anch  x.  As  wo  have  H 
either  of  the  electromotive  foi-ces  by  this  proe 

that  the  new  ^•lll^o  of  tho  ratio  ^^  must  bo  eq 


jmtet 


old  ratio,  or 
Rxx 


Ryx 


Rxz 


ore  indopondent  of  x 


Rzx 
We  h&vo  in  any  network  of  conductor) 

^    Rgg        Rzg'         

where  .  -^-   is  the  current  produced  by  the  E.M 

Rgg  Kj: 

the  branch  y.and  where  2^ —  denotes  tho  stun  { 
•'  Kxg 

rents  due  to  the  electromotive  forces  outside  the 
This  oquiLtion  nmy  be  written 


Cfl 


R?? 


where 


i 


Rgg    Rxg  Rf7? 

Rxg 

and  is  indopondent  of  g  and  E  51  by  (1).  K  ia  i 
motive  force  which,  when  placed  in  tho  bnsncb  j 
duco  in  that  branch  the  same  current  as  the  elo 
forces  outaido  the  branch  f  produce.  It  is  im 
notjce  that  it  is  a  coimtunt  for  altoratiotu  in  the 
of  tho  braiKh  and  in  the  l^I^LF.  £  g. 

Now,  suppose  we  alter  both  the  v&lue  of  <  an 
8Ur.h  a  way 

Eg--E9^(^-g)Cg,        Jj 

where  the  dashed  letters  refer  to  the  new  Tin 
we  have 

K-t-Eg     Kg-Eg 


Cg. 


y-9 


From  this  we  obtain  by  addition 

Cg^^LtEi-. 
Rgg+^-g 
NowRjj/=j+Rj?by  2. 

Hence  Rffg+^-g=g  +  Rg=R^gg 

and  Cg=~l—^  =.Q'g  by  definition,  or  the  off 

R  !fg 
C  <;  is  the  same  as  tho  old  value. 

6.  Tliia  moans  that  if  C<;  bo  the  current  in  any 
&ny  network  of  conductors,  and  if  the  resistance 
branch  be  changed  to  ^  tho  currcnu  in  every 
the  network  will  bo  the  same  as  before,  orovidot 
tional  electromotive  force  be  inserted  in  the  bnuu 
the  currant  and  equal  in  amount  U>(g'  -g)  Cg. 

We  may  easily  prove  the  matter  in  unothf 
follows ; — 


IfPQRSTbea  wire  through  which  a  curren 
ing,  the  ditrcruncu  of  [Xitetitiat  between  the  ]i 
will  be  C  r  if  r  is  the  redstance  of  the  wire  be| 

Stints  Q  S,  and  if  there  is  no  E.M.P.  between 
therwiae  it  will  be  0  r  -  £  where  £  ia  the  E,H.I 
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the  two  poiaU.     By  chooainK  the  position  of  the  point  $, 

BO  tbat  C  f  -  E,  the  points  Q  and  S  will  be  at  tho  samo 

,    potential  ukI  nuy  bo  jotnod  by  a   wire  of  any  renRtanco 

whatever  without  alteriag  the  current  flowing  either  in  the 

wire  P  R  T,  or  th*t  throngb  any  other  wire  in  connection 

with  it.     If  the  rosistaooo  of  the  wire  joining  Q  nnd  9  bo 

I    MR),  thii  will  sttU  be  true.     But  in  this  case  we  practically 

!    b«ve  removed  the  rwistAnoo  rand  tho  KM.F.,  b,  from  the 

iMtwork  without  chaiigirif;  tho  airmnt  in  any  branch  by 

theproc«S8. 

We  may  put  thU  nuteroent  into  nuthenaatical  kingiuige 
u  follows : — 
We  have,  if  Ey  ig  the  only  E.M.F.  in  the  network, 

Ryx  Kyi 

Kow  alter  the  recistaiice  of  one  of  the  brajicbea  :  la  s*, 
and  At  the  same  time  insert  an  E.M.F.  in  the  branch  s 
equ&l  to  (::'-:)  C  c. 

The  new  value  of  C  x  will  be 


Ey 


(y-.-)C-- 

Ey        y'-s    Ey 

n-zx 

R-yz      K:x  Rt/s 

There  the  dashed  tjuantities  arc  what  the  corrcsjiondiiig 
undasfaed  ijuuitities  become  when  s"  is  put  for  ;. 
I       But  by  (5)  the  new  viUuo  of  C  x  ia  equal  to  tho  old  value  : 

^^  Ey         Ey    .  <i'-3    Ey 

^V  Kp  "  ETi      ITT*  "E7"a' 

«r,  dividing  out  by  Ey,  we  have 

J-     _L  +     '-=  tR\ 

Ryjc^R'y*    R-2*  Kys      '    *    *    ^  ' 

Where  j-  y  j  arc  any  three  hraoehw  of  the  network  (any 
two  or  all  three  of  which  may  be  the  same), 
From  (C)  we  have  by  interchanging  y  and  x 

-J_-JL=?lif  ' 

Ryi~R'y«'EyzE7i' 
Bj  division  we  obtain 

1    _    I 
Rzy    R'xv    Hys  R'xr  ,-\ 

i__^'w^zwry  ■  •  '    ^^^ 

Ey*    R'ya: 

.  "Sow,  by  (3)  the  right  bond  aide  ol  this  eqnation  is  inde- 
deol  of  both  3  and  z'.  The  left  luuid  side  niu^t,  there- 
,  oieo  be  independent  of  z  and  /. 

This  can  only  be  if  ^i-  ia  independent  of  ^,  where  ;  h 
Rjry 

tbe  reaiatance  of  any  Wanch  of  the  network  whatever. 

SiMT,  einoe  the  ratios  Rj:;  depend  only  on  the  resistances 

of  (be  network  branches,  and  eioce  R,iy/Ryx  ia  indepn- 

•Uu  of  the  resifltance  of  any  branch,  the  ratio  mu^t  bo  u 

WRfde  nomber,  which,  from  symmetry,  must  be  either  +  1 

or  - 1,    A  reference  to  eqtution  (7)  shows  that  it  must  be 

iW  poaiuTe  quantity. 

Per  suppoee  ^i^  -a  -  -^  by  symmetry  then  from 
Jtyx  Azy 


Rxi 


Ryi    Rtx^ 
'Rsy*  Rxx' 


\Ryx    R'yJ 

or  <i  =  o',        or  a=  -f  1. 

Vb  accordingly  Have  the  very  iniiwrtant  property  due 
W  Clerk  Maxwell. 

Rry=  Ryi (8) 

or  tbe  eorrent  in  tbe  branch  y  produced  by  an  E.M.F.  in 
tht  brwch  '  is  exactly  eoual  to  the  current  in  the  branch  x 
'mdtited  by  the  aame  EM.F.  in  the  branch  y. 
We  have  in  general 

filfpcm  the  resistances  of  the  bmnches  of  tbe  network  ore 
■Bvnilgtd  fcfast  an  E.M.F.  ££  in  the  bnmcb  b  produced 


nn  effect  in  tho  brtinuh  y.  In  this  ease  the  branches  6  and 
g  arc  siud  to  bo  conjugate.  The  current  in  0  produced  by 
the  E.M.F.  EA  u)  V.biRbg.    But  this  is  oero.     Hence 

Rb(;  ia  infinite  when  the  branches  b  and  y  w 
conjugate (9) 

But  if  an  E.M.F.  in  6  produces  no  ofTect  in  the  branch  g  its 
alteration  will  not  produce  any  offoct  Now  a  given 
alteration  of  E.M.F.  is  always  equivalent  to  a  certain 
alteration  of  resistance  by  (5).  Hence  an  alteration  of  the 
resistance  b  will  produce  no  change  in  the  current  C  y. 


Now 


and  this  is  independent  of  h  whatever  tbe  relativs  values  of 
the  electroniolivo  forces,  provided  only  that  the  branches  h 
and  y  are  conjugate.     Thi«  can  only  be  the  c«o  if 

Rxy  is  independent  of  b  when  the  branches  b  and  y 
are  conjugate (10) 

This  is  another  way  of  |mUing  the  general  statement  of 
Dr.  Friilich,  that  if  two  branches  are  conjugate  the  current 
in  one  is  unaltered  by  closing  or  unclonng  the  circuit  of 
the  other  branch,  however  many  electromotive  forces  may 
be  acting  in  the  resl  of  the  network. 

We  may  illustraLe  some  of  the  above  properUes  by 
applying  them  to  u  few  simple  problems. 

To  find  llie  vuni  tensUtoe  gc^vttnomtta-  to  km  uruUr  given 
drCMmtlaiKa. 

The  current  throngb  the  galvanometer  at  any  moment 
wUl  bo  by  (-1)  equal  to 

K  +  Eg 

a 
This  will  producoadeflectioii  -"      (K  +  By) 

9+R9 
where  S  is  the  doflcetion  given  by  a  unit  current.     If  vn 
alter  the  galvanometer  we  shall  change  S  and  g,  but  nothing 
besides,  and  the  best  galvanometer  we  can  use  is  that  which 
will  make 

S 

a  nuxunum. 

y+Ry 
It  will  therefore  depend  on  the  resistance  Ry,  which  is 
oxt«rTiul  to  the  galvanometer.  We  may,  in  fact,  compare  a 
galvanometer  to  a  battery.  The  latter  has  a  given  E.M.F. 
and  internal  resistance ;  the  former  has  a  given  scnsilHUiy 
and  internal  rosistaDce.  In  choosing  a  battery  for  any 
purpose,  we  hare  to  consider  its  two  constants  with 
reference  to  the  external  reaistance  it  is  to  be  used  with, 
and  iu  choosing  a  galvanometer  we  have  exactly  simitar 
considerations  to  deal  with. 

For  galvanoraetei-s  of  the  same  kind  wound  with  coils  of 
tho  same  size,  whoro  the  only  diffei'ence  is  in  the  diameter 
of  the  wire  wound  on  the  Iwbbins,  we  moy  assume  S  ^*aries 

as  ^  and  in  thtti  case  the  value  of 


will  be  a  mud- 


y +RSf 

mum  when  y  =  R  ^ ;  or  we  most,  ehooae  a  guivanomctor  of 
resistance  c(|ual  to  that  of  the  external  resistance  of  the 


ga]%-anometer  circuit.  ThoB,  in  a  WhaMtone's  bridge, 
when  balanced,  where 

Ry«^±^^+I), 
g+s+p+T 

the  galvunomotcr  should  have  a  resistance  equal  to  the 
parallel  resistance  of  tho  branch  circuit  conoecting  the 
tflroinals  of  the  galvanometer- 

If  tbe  ^vanomoter  be  a  Thomson  galvanometer  with 
four  coils  of  aproximately  equal  rasistances,  we  can,  by 


Cs 


diSeront  arrang^mcnta  of  the  coiUin  sarieB  or  in  paiBll^l, 
ftltor  the  rosUUncc  of  the  galrnnomeUr  in  the  ratios 
1  : 4  :  16,  while  the  sensibility  is  siranltauoovisly  incroaaed  in 
the  ratios  1:3:4.  Thus,  if  the  foitr  coiU  together  have  a 
rwirtanc*  of  10,000  ohms,  we  «in,  by  putting  two  pairs  of 
coila  in  par&llol,  diminish  the  resistance  of  the  galvanometer 
to  2,500  ohniH,  while  the  sensibility  will  be  reduced  to  one- 

half  its  previoue  value.     The  TnJue  of  — ^    will  increase 

if  Ry  19  loss  than  2,500.  Similarly  we  can,  by  putting  all 
four  coils  in  piirallol,  dimiiiiKh  the  resistance  of  the  gal- 
vanometer to  625  ohmR 

MaxmlTs  Method  «f  dft*rmiimg  Sdf-Muftion. 

If  in  one  of  the  anas  i  of  the  bridge  he  placixi  a  coil  of 
wire  having  a  coefficient  of  avU-induction  [.,  then  while  the 
nirrent  C  s  i«  channng,  there  is  uri  additioail  electromotive 
force  acting  in  the  l>ran'Ch  g  of  amount  equal  to 

The  current  through  the  gahanoiueter  wilt  accordingly  he 

dCs 

Whs  ~    R*y 
It  the  bridge  is  balanced  for  etoady  currents,  Ubg  -  in- 

fiMty,andC(r=  -rT^-jT" 

The  quantity  flowing  through  the  galvanometer  while 
the  current  i»  astahliahed  will  be 

LL'a 

Q-  R*j?' 
ud  this  will  pi'oduce  a  swing  0,  which,  by  the  formula  for 
the  ballistic  galvanometer,  will  be  ralatw  to  Q  accordiug 
to  the  equation 

r  being  the  jteriod  of  the  gali-anometer,  and  H  and  O  being 
constants. 

If,  now,  wc  3ll>er  the  reeiHlance  of  the  bntnch  j  by  an 
amount  tr,  and  observe  tho  steady  current  through  the 
«Jvanomet«r  we  know  by  (5)  thut  this  currunt  ie  txitctly 
ue  aame  as  would  be  produced  by  an  extra  eluctiomolive 
force,  (T  C  s,  acting  in  too  )>taiich  s. 

The  cun'vnt  produced  by  this  will  be 

R  i  ? 

and  this  will  prwluco  a  Etoady  dollectioR,  s,  according  to 
tbe  equation 

C^=?tana. 

By  divicion  we  obtain 

Q  ^T   sin  4  fl_L 
C  ff     T    tan  1      <r 


or 


■  (T 1 . 

IT    taiio 


In  Aryton  and  Perry's  method  the  diwhnrgc  Q  takes 
place  n  times  p«r  second,  producing  a  current  n  Q,  which 
IS  balanced  by  mnking  the  current  due  to  the  derangement 
<7  equal  and  opposite  to  it.     Thid  will  bappcri  when 


n   X 


LC»  _ 
or  L  • 


^      R*y 


Id  Prof.  Silranue  Thompson's  modification  of  Joubert's 
method  of  determining  self-induction  the  galvanometer  and 
battery  circuita  are  always  closed,  and  an  alternating  elec- 
tromotive force  is  inserted  into  tho  battery  circuit  by  means 
of  ui  induction  coil.     In  this  case  we  have 

.  dCs 


Otf» 


C5- 


'11 

KJff 
Ei 


dt 


Rsff 

^dCM 


dl 

R$8 


These  two  equations  are  sufficient  to  determine  the  solu- 
tion when  E^  is  given.  We  may  assume  that  if  there  are 
n  alternations  per  second 

£  i  =  E  sin  2  IT  a  J, 

whei-e  E  is  the  maximum  value  of  iba  E.M.F.  _ 

By  solving  the   Lwu  simultaneous  difTerential  equatioaa, 

and  determining  the  condition  that  tho  m«in  square  of 

the  current  through  the  galvajiometer  branch  shall  be  a 

mioimum,  it  may  be  shown  that 

3)rttL>  Jff'&ai, 

where  <r  ia  the  apparent  altcmtion  of  the  resistance  of  the 
branch  .t  for  steady  and  alternating  olectromouve  fcroes  in 
the  battery  circuit. 

In  pmbleuis  involving  nllornating  cun'ente  contractiocu 
Bimilar  to  those  uaod  abovfr  have  neccasarily  to  be  used  in 
order  to  save  time.  The  advantage  of  using  the  reai«taoce 
ratioM  con»i;^t«  in  the  fact  that  they  are  the  most  natural 
ones  to  uao;  titey  arc  those  which  make  the  equations 
dmplect ;  they  have  a  simple  physical  meaning ;  and  in 
practical  cases  their  ^*alues  can  alwajt  be  approxiroately 
obtiiined  by  mere  iiisjtoction  of  the  network,  in  much  tho 
same  way  as  the  walking  distance  betii'eeri  two  places  in 
London  can  be  guessed  at  by  ina|:iection  of  a  street  map. 


JUVENILE  LECTURES. 

BV  W.  H.  I'RKKCB,  K-K-S. 

flhiKhdf:d  Jtviii  paift  J-55.) 

The  next  puqfOfte  lliat  electricity  is  Uj»ed  for,  to  which  I 
want  to  draw  your  attention,  is  that  of  the  transmission  or 
I>ropulAion  of  coaches  on  railways.  I  have  taken  the  trouble 
to  find  out  the  various  railways  and  tramways  in  America, 
in  Great  Britain,  aiid  on  tne  Continent,  that  are  now 
workeil  by  means  of  electric  currente.  Here  is  a  list  of 
them  : — 

El-ECTKIC  TKAHWAYa  IN  AMKUCA. 

Tliu  Auiorican  fflectrtdan  and  Eloctrical  Snt^nmrffYettbatolOowiag 
Mat  of  iil<xinttl\y-w\>iktii  traju  Uaua  auw  ia  actual  o|i«ntloa  lii  Uu 

UnilrdStoU'ST— 

Apiiluloii,  Wis.,  A|i[ilutou  Elucti-ic  Slraot  Hallway,  orerlicad,  4^  uiil«a. 

V  nil  l)rp(M>Ir'i  tiyvtem,  5  motor  cam. 
Anbury  IVk,  N'J,,  Lea  Shorn  KIwtric  Railwij,  overhMil,  4  lailas, 

D>rt. 

Ballimorr,  U.U.,  Vaioa  PuwDgor  Kailway  Ceinpanjr,  ovwhead.  Daft. 

BvUoTUP,  ?>.,  I  miln. 

Bingham pton,  N.Y.,  WMhington  Street  and  Stato  Ajylnm  Eltotiu 

SaUrosd,  overhosij.  61  milw,  Va&  Dnpoel*. 
Deavef.  Col.,  Denv»[  Tramway  Compsny.  coaduit,  4  luilta.   Sboft- 

Naiimthj  mritn. 
Detroit,  Mich.,  Dcuoit  Electric  Bailw»y  Ciitn|iutj,  orcrliMd.  S  mile*, 

Van  X>>:tM>cle,  i  ntpU-r  c«is. 
Dotioit,  MUh.,  lliRhUnU  Pork  Eailway  Company,  ovttbcad,  2  tailts, 

V«i  Drpoele,  2  motor  Q«r«. 
Griitint,  Muh.,   Uratiot  Elcnlric  Railway  Company,    ovorboad,  Vtn 

Dnpoflin,  1  motor  n«r. 
Ithw»,  N.Y..  Ithnca  .Stropt  Railway  ComiMoy,  overbead.  Daft. 
KaBMs  City,  Mo,.  Kansas (aty  Elrctric  Railway  Compaay,  H«nry. 
Limb,  0. ,  lima  Stfoat  lUilway  Motoi:  aad  rvwor  Compaay,  ur«fli«sij, 

t>i  iuil>>'n,  Vkn  D«jK)»I«,  7  motoT  can. 
Los  Angvlra,  C«l.,  LoH  Angoliu  ElMtric  RAilway  Company,  orttit^A, 

b  miles,  Dsft,  4  motor  caia 
Man«li«ld,  O,,  ovmIimuI,  Dad. 
Mojitgoiuc^ry.  Ala.,    Ca;<ital  City  Bleulrlc  Stnvt  Bailway  Cani|mi)y, 

iivitIioiuI,  11  :iiili:.-u  Vai)  Dc^jncle,  SOiivnIiu  care. 
i'urt  Hvrou,  Miob.,  Port  Ilaron  Blvvtiio  Railway  Company,  ovethtad, 

2i  inilcB,  Viin  I)«|ioole,  J  motor  e*i-». 
Kirhmand,    Va.,    Rfehmond    Union    PasMnger    Bail  way,    oKrliMd, 

Kjirauao  iiiolaiv. 
St.  CaUiorinv's,  OnL,,  ovcrlioad,  dmlkii,  Van  Dpi>oeli>. 
^rauton,  i^,,    Sctaiiton  Siibnrliiui  lUilway  Company,  overlitail,  H 

miles,  Tan  Dononlc,  3  motci  con. 
WidiJtu,  Kun.,  WickiU  Bivertido  and  Saburbaa  Hallway  Cwmpasy, 

oTerhcad,  4  tuilMp  Voa  DtipMlo,  6  motor  Os.n. 
Windsar,  Can.,  Windsor  s.nd  Walkerrilla  Eleoirio  Ballway  Comfwlf, 

overltuad,  U  nilles  Vsn  Dopoele,  I  molur  oar 
WoonaockBt,  K.  [.,  Wuonsoalctit  SUvpi  Kailway  Company,  Dverhead. 

KtEtTRic TiuMwaYji  ON  riiB  Coxnxssr. 

Amateidan,  Cottvoilorcn  Park,  oTwlicad,  i  mile,  Sioiatu'a  systcmt 

at«sm. 
Berlin,  Liohbirfslde  (BerUn-Anhalt  Bvlvmy),  raOt,  1-6  mils,  Siion*, 

steam, 
BroaaeU,  tramways,  accumulators  C-Iulian).  »te*ni. 
Cliarlqtteuburg,  Sjiaiiiliiuci'  R<jck,  uTarlicoi,!.  Aiumcsa,  atwm. 
ColoKnc,  traiii«'>>'B,  E.P.S.  accumuUtom  {Uiibcr). 
Fraaklortou-Maio^,  Fruikfart  U>  OSoabadi  Bailwiy.  ovarhoad,  4! 

culte,  SiKsans,  st«4m. 
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Haatairi),  tnmvqrs.  E.F.S.  wettiniiUtAra  (Hubet). 

BahiBanTfani.  HohMuoUcni  CblUary  (l'|>[nr  SiI«U).  Avwhwid,  |  milf. 

BteoMM,  suam. 
TicHw,  Ho«dUitg-Hiiit«tfaru«l  (Awtrion  Sonthom  &«]vray),  oroihrnd, 

2^  mik,  aHKiwis  ft(«Mn. 
Z4DkMwl«,   Zinkeroch  UIdm,   Suony,   ^Tethetd,  j  loila,   Si«ni«D«, 

BtecTKtc  TB.i3»w,iifa  IS  Obkat  Bkitais, 

BUekpiwl,  Blackpool  'frwnTV,  buried  csntnl  rail,  2  luilw,  HoJrojA 

amitb'a  mt«re,  (Uub. 
fhriglitaii,  BrightaD  BMch,  rwU,  1  nul«,  V«lk,  gu. 
BliutOR,    Br^blOD    and    ShonluLin  THmway,    4    mile*,     EleMrie 

inetiaa  BTadiau  (»ixnni(dManX  •t«iLm. 
Ofyadm,  GEjnda  Cl»j  nia.  open.  1  mile,  u^plieram,  ilMtn. 
Lmcv,  Ngrth  SbtropoUtau  Tnunwkjv  (StntfnrH  uil  Madot  ?ar1i), 

4  mSkm^  KStma  (•ocwniiUtQa),  alMin. 
X««t7,  Bawbrook  and  ir»wi7,  raiMil  omtral  nil,  3i  roiJcs,  Uopliiu' 

*ct^  wfttnr. 
Portnnb,  rtinnwfa  uid  BnafainiUa,  niaod  aida  nul.  6  miln,  Stemenn. 

wMor. 
Bjds,  LW,,  BjiU  Pi«f.  mil*,  i  mile,  Rlamena.  j^. 

Yott  will  MO  how  groatly  and  liow  rupully  this  groat 
power  tlut  olectricily  givosi  m  is  being  utilisvil  for  usediJ 
{urposes.  One  of  the  oirlicct  lines  uihih  whi<?h  the  jHiwer 
WM  iwed  WTUJ  the  rortruah  and  BiiflhinillH  Kailwiiv  in 
ItoUdiI.  But  the  mnst  conijiletc  iuiil  most  iiwfcct  niiJway 
of  iU  kind  has  laWty  Keen  cnrridd  out  l)y  0f.  Edwani 
HnpldnBon,  Sir  Wiliiam  Siamon's  assistant  iii  carr.viiii!  uul 
iho  Portmsh  Kailwaj.  I  refei-  to  tlio  BewljrDok  am! 
XewTj-  Electric  Railway. 

Another  application  of  elftclrical  power  tried  at  the  Pai-is 
Dactricad  Exhibition  WMcauried  out  by  M.  Tissaiwlier.  who 
•tUmptecl  to  navigato  a  boJloon  by  its  nic:iriB.  Thu  Ixilluun 
vorked  Botisfactorily  juido  the  exhil>ition  building,  but 
tailed  when  tried  in  the  opon  air. 

A  rwy  cttrioiis  departure  from  the  ordiiiaiy  piTw-'tice  of 
enavsying  materials  waa  Rtai-t«d  by  Professor  Heoming 
Jmldti,  who  is,  unfortuiuitoly,  now  no  more,  and  ho,  in  con- 
junction wttl)  ProfeBsors  Ayrton  and  Perry,  aUrted  u 
■ystom  called  telpherage.  Not  far  from  Lowes,  a  milo  or 
mile  and  »  qttan«r  from  th«  Ulyndu  railway  station,  in  tlie 
DowiiK,  tlivro  are  certain  claya  which  are  valU'ible,  and 
from  the  clay  piia  the  clay  i«  sent  domi  to  Ncwhav«ii  for 
■tupmeot  abroad.  This  ey«t«in  of  tclphciuge  carrien  the 
clay  from  the  |iita  to  the  station  by  moana  of  oLoctricity. 
Tvro  heavy  wim  are  fixed  on  crossbeams,  or  [H»iti;,  which 
|»H  over  the  meadowa,  thoy  do  riol  iiileiforo  with  the 
roade  or  tho  gmztiig  of  cattle,  thciy  pas^  over  1>og!i, 
nuurmhM,  rivers,  and  anywhere  you  like,'  and  on  tliftsc  wirfs 
■kape — a  kind  of  bucket — are  carried  on  rollers,  by  which 
titffy  pus  aloDC.  Elicfa  »kc{>  carrios  abont  half  a  hundred- 
'wai^t  of  stud.  The  arratigement  is  extremely  ingenious, 
«nd  daily  and  bourlv  trains  pa«B  by  this  means  ovor  the 
Downs  to  Glynde  Railway  Station  carrying  tho  clay.  Such 
it  the  telpherage  system. 

Bat  there  ia  one  system  of  carriace  where  clectricitr'  is 

desbned  to  become  more  useful  and  more  valiuble  than 

any  otfaer  that  I  hiivo  lirought  before  you,  and  that  is  in 

the  wtH-king  of  a  Rystem  of  tramways  in  town*.     There  nro 

people  who  know  that  tho  number  of  borBoa  required 

iinnk  a  tramway  in  \'i  per  car.    My  figures  are  taken 

(nni  Manchester,  where  ihtiru   is   one  nf   llio  best  workorl 

mtant    ct   trunwaya    thnt  wc    have    in    tliit  country. 

TbBTB  oTory  car  requires  12  horses  t«  work  it;  the  life 

of  a  car  horse  on   those  tramways  is  only  fmir  years. 

Vfwldng    tramways   in   tho  tionh,   wherever    there    ai"C 

kary    Knuliente,    is    really    cruelty    to    aninmls.      Wc 

fauw  i&t   a  horse  cau  only  do  a   horse's  work ;  there 

an  some  men  who  can  do  a  good  deal  more  than  an  or- 

fnty  man's  work,  but  we  ntrelv  should  cx))Oct  uny  man 

Isdo  more  than  Rve  or  six  mens  woik.     Bui  these  tram- 

n*  bonea  are  absolutely  frtKjuently  ealled  n|>on  to  do 

■pt  or  ten  times  more  than  ttatui'o  has  constructed  thom 

to  io,  aud  it  is  iio  wonder  that  their  life  is  so  very  ahorL 

nit  mnarkable  fact  eomee  out  in  dealing  with  horses  from 

*  ftn  matter-of-fact  point  o(  view.    If  wv  work  a  ti-umnu- 

^  et«ctricity  by  means  of  batteries  placed   in  the  car, 

>*bqis  tka  price  of  hortedash  and  the  price  of  batteries  per 

In,  Uu  oost  is  waccly  the  same — it  r«quirce  a  ton  and  a 

U(  of  horseflesh,  it  nxjuircs  a,  ton  and  a  half  of  batteries, 

■ovork  a  car.     The  life,  a*  I  slalod,  of  a  Ciir  hoiBe  is  fom- 

Tttn,  the  life  of  a  battery  is  four  years.    A  bone  will 

onlly  do  more  ttuui  thirty  miles  a  day  ;  a  bu.t4ery  will  tarry 

tior  sixty  mils*  a  day,  and,  in  fact,  when  we  remember 


thatfiir  the  price  of  two  horsos,  for  the  life  of  two  hor«o»,  we 
Giti  work  tramcars  by  moans  of  electricity,  thou  when  you 
think  that  it  takes  13  hnrus,  the  mere  question  of  £.  h.  d. 
will  carry*  tho  da^.  There  is  not  tho  slight^M.  doubt  that, 
when  the  matter  is  proiwrly  and  thorouglily  worked  out  in 
a  practical  manner,  nattenes  can  and  wiU  work  tramways, 
and  the  day  is  not  far  distant  when  all  our  tramways  in  and 
about  London  will  1>c  wurkc«l  by  means  of  baUerioe,  and 
thu  {nor  horses  relegated  to  duties  for  which  tliey  ara 
better  litt«d. 

We  will  now  go  back  to  some  of  the  other  purposes,  and 
the  one  |»u-|K)8e  that  I  wish  to  refer  to  it  Che  power  that 
oicctricity  givos  us  to  utilise  tho  wast«  powers  of  nature. 
Wind,  tides,  and  falling  water  are  to  ho  found  evervwhure, 
and  if  they  uui  lie  utilised  economically  will  certainlv  l>e  sui 
lued.  1  have  shown  you,  in  the  caao  of  the  Portrus'k  ]{ail- 
way,  how  crater  [lowor  is  utilised  in  this  way.  lu  tho 
iJessbvnok  and  Newiy  Raibvav,  water  jiower  is  utilised  in 
precisely  tho  same  way.  At  Ciiiigside,  near  Newcastle  on- 
Tynu,  Ifurd  Armstrong  is  able,  by  mount  of  the  energy'  of  a 
waterfall  in  his  grounds,  to  liAt  up  his  hoiiso  atiuTlo  do 
varioua  other  thinp.  In  France  Rf.  Felix  has  used  thia  sumo 
pi-oiNirt)'  for  plout^hiiig.  You  will  »ee  un  the  Acreeti  a  picture 
of  the  way  in  which  the  jiowor  of  electticity  is  so  uaod. 

Thero  is  another  application  of  electricity  that  has  bofln 
atti'!u;tjiig  a  good  <leal  of  ;ittontion  at  Urigbtoti.  Mr.  Volk, 
who  ha«  done  a  great  de:d  tow-anls  the  application  of  elec- 
tricity down  there  (he  has  laid  an  electnc  railway  along 
the  beach),  has  started  an  electric  dog-curt.  Uo  has  fitted 
a  dog-eait  with  batteries,  and  it  goes  bowling  aboiit  Brigh- 
ton without  a  hoi-se.  Ho,  his  wife,  and  dau^ter,  are  to  Iw 
seen  taking  their  airing  along  the  Parado  in  a  vehicle  that 
Ionics  like  a  dog-cart,  but  there  is  no  horse  in  iL 

PJectricity  ia  also  used  for  |iropelling  boat*,  and  you  see 
a  picture  of  the  "Cygniis,"  a  boat  used  at  tho  Paris  Eluc- 
tj'icai  Kxhibitioii  of  ifel  ;  a  tittle  TmuviS  motor  works  the 
screw.  Now  you  sec  a  pictiue  of  the  boat  "  Electricity,' 
and  the  nite  at  which  tneae  boats  arc  propelled  is  pretty 
couHidembto.  There  ia  a  diiignim  on  the  talile  of  the  elec- 
triu  launch  recently  tried  at  Havre  by  the  Freuch  mvy ;  it 
is  not  a  very  elcgant'tooking  Imat,  but  I  believe  il  goes  with 
grout  voloeity,  and  gives  satisfju-lion.  I  have  hud  the 
plcastire  of  going  up  tho  Thames  in  an  electric  boat  made 
(or  the  Diiko  nf  Bodiord,aml  I  have  been  up  tho  Danube  in 
a  iLOther  electric  lH»t  I  am  looking  forward  to  the 
time  when  wc  niay  have  electric  boats  on  the  Thames.  It 
only  wanta  some  onterpcisinK  firm  to  establish  machinery 
nt  eharging  depAts  at  Teddington,  Reading,  and  other 
places,  to  enable  boat*  to  be  projielled  by  electricity. 

All  the  applications  of  electricity  that  1  have  ahowa  you 
have  been    by  way  of  peuccful  purp06e«,    but   the  aame 

rtwor  can  also  bo  uaed  for  the  destruction  of  our  encmiea. 
have  here  a  miniature  ship  in  a  Uth  containing  water. 
It  represents  a  pirate  veaso!  wicli  its  black  fla^  aud  akull- 
and-croRS-hone  ciisif^n  Hying,  railing  along  seeking  ita  prey. 
On  the  pan  containing  tho  water  there  are  two  mark*,  and 
when  the  boat  gets  between  them  1  know  it  is  in  the 
vicinity  nf  a  submorgetl  lorjiedo,  and  on  sending  an  electric 
cuircnl  tho  torpedo  explodes  and  blows  up  the  shij»  and 
all  its  crew  to  doetrucUon.  That  concludes  tho  ox]>onmonta 
that  I  intend  to  show  you. 

I  hiivo  shown  yon  various  ways  in  which  it  is  iKiasiblo,  by 
the  prujnr  utilisation  of  electricity,  to  ocouomiso  labour ; 
but  there  is  always  this  fear,  that  if  too  manv  moans  of 
economising  hbour  are  introduced  it  may  lead  to  idleness 
and  cril.  Still,  when  labour  is  saved  in  one  direction  it  Je 
given  in  another  dii-ection,  and  the  result  must  evidently  bo 
benelicia]  in  the  long  run. 

1  have  b[ought  before  you  some  effects  of  one  of  the 
great  powens  of  Nature,  and  I  have  shown  you  in  these  I'wo 
lectures,  in  a  verj'  rough  and  hn*ty  maimer,  how  it  is  applied 
to  useful  purposes.  Every  eincio  purj^se  which  I  have  shown 
you  was  in  itself  deserving  of  a  lecture  occupying  a  whole 
evening;  but,  however,  to  the  beat  of  my  ability  I  have 
ciid(Wvoui-od  to  bring  those  matters  before  you,  and  I  have 
been  asaistixl  in  thom  by  the  very  generous  way  in  which 
otheni  have  come  to  my  lioljt.  My  friend  Mr.  Lant 
Carpenter  has  hc][wd  mo  considerably  :  Mr.  Probert,  Mr. 
Hoiithor.  .Mr.  Davonoort.  and  others  nave  all  assisted,  as 
have  Messrs  Immisrfa  and  Binswan^er  with  apparatus. 
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HOUSE  TO  HOUSE. 

We  have  long  held  the  idea  that  oompaoy- 
mongering  was  a  curse  to  electric  lighting :  and, 
holdiiiH  these  opinionB,  it  will  not  bo  a  matter  tor 
surprise  that  we  feel  it  a  duty  which  we  owe  to  the 
public  to  protest  against  contributing  towards  the 
share  capital  of  a  company  regiatered  under  the 
euphonious  title  of  The  Ho  use-to- House  Electric 
Supply  Company.  There  are  companies  and  com- 
paniea.  Some  are  legitimately  promoted,  and  fill  a 
ufiefol  sphere  of  operation,  others  are  merely  pot- 
boilers to  compauy  promoters.  It  is  uufortimate 
that  ID  writing  of  this  company  we  must  neoeesarily 
criticise,  somewhat  sharply,  Mr.  Hammond,  who 
seems  to  be  the  moving  spirit.  Mr.  Hammond  is  not 
tmknown  to  electric  light  fame,  but  history  as  yet 
foils  to  record  any  achiovemeut  of  this  gentleman 
which  can  be  said  Co  have  contribatcd  to  the  prosperity 
of  the  industry.  According  to  thuadvertiaud  prospcotoe 
Mr.  Hammond  is  to  get  £5,000  cash.  jL'S.OOO 
ordinary  ehares,  and  the  whole  of  the  100  fotmder'a 
shares.  For  what  is  this  money  and  these  Bhares  to 
be  given?  The  answer  is:  the  receiver  "  is  to  give 
his  services  as  managing  director  without  rcmunon- 
tion  for  two  years,"  and  to  "bind  himself  for  five 
years  not  to  become  associated  with  any  other 
undertaking  for  the  supply  of  the  electric  light 
unless  by  consent  of  this  company."  Now  with  all 
due  deference  to  Mr.  Hammond,  we  deliberately 
say  there  is  no  man  Uviug,  or  that  ever  has  lived,  who 
is  worth  £5,250  a  year  as  managing  director  to  a 
company  of  this  sort.  The  company  is  bound  lo 
fail  before  it  commences  operations,  and  might  as 
well  hang  a  millstone  romid  its  neck  before 
taking  a  leap  into  the  sea  as  to  agree  to  such 
terms  as  these.  The  prospectus  of  this  House-  I 
to  -  House  Supply  Company  is  trading  upon 
the  so-called  success  of  the  Brighton  Company, 
and  we  read  "One  of  the  founders  of  this  company 
having  some  time  since  established  the  Brighton 
Electric  Light  Company,  which,  although  upon  a 
small  scale,  has  proved  very  saccessfol,  and  its 
business  is  rapidly  increasing,"  which  makes  as  ask 
if  intending  subscribers  have  made  themselves 
acquaintc<I  with  the  whole  history  of  the  Brighton 
Compauy.  We  will  not  enter  into  that  history, 
though  it  is  very  instructive,  further  than  lo  ask 
what  has  been  the  total  capital  spent  at  Brighton 
firom  the  earliest  day,  not  the  capital  of  the  present 
company,  but  the  whole ;  and  to  say  that  the  existing 
company,  in  our  estimation,  owes  whatever  suoceas 
it  may  have  obtained  to  the  ability  of  the  Brighton 
manager — Mr.  Wright — and  to  no  one  else.  We 
axe  not  inclined  to  go  into  ocstacies  over  this  success. 
We  have  some  recollection  of  fueling  disisatisfactiou 
with  the  make  up  of  the  previous  balance  sheet, 
but  if  the  shareholders  were  satisfied,  too  low  a  rate 
of  depreciation  was  nothing  to  a£.    The  report  of 


the  Brighton  Company,  ae  giveu  m  our  laet  issue, 
is  to  our  obtuse  nnderetanding  not  so  verj-  flowery. 
Ite  value  very  largely  depends  upon  that  "  ample 
for  depreciation."  of  the  amplitude  of  which  we 
are  unable  to  judge,  as  ueithur  the  amount  nor  the 
rate  per  cent,  is  forthcoming. 

The  pnblic  is  asked  to  find  a  first  iostaimem  of 
^175.000  in  35,000  shares,  because,  in  reply  to 
circularB,  people  have  uiilfcd  for  some  14,000  lights. 
Such  statements  as  this  are  to  the  initiated  valueless  ; 
to  the  uninitiated  they  may  prove  a  delusion  and  a 
snare.  How  are  these  14,000  lights  distributed? 
Are  they  all  in  one  district,  and  even  then  over  what 
area,  or  are  they  in  several  districts,  or  scattered 
throughout  greater  London  ?  The  answer  to  such 
questions  would  at  once  give  a  clue  to  the  com- 
mercial value  of  these  requests  for  light. 

There  is  still  one  retmru  umuenlioned,  which  Mr, 
Hammond  is  to  make  for  the  money  and  shares  to 
be  banded  over  to  him,  viz.,  "To  secure  for  the 
cma^oiay,  on  the  most  favoured  terms,  u  license  to 
nae  a  meter  for  measuring  alternating  curreuts, 
which  has  already  been  in  practical  use,  and  hae 
given  highly  satisfactory  results."  Are  we  to  believe 
that  any  patentee  or  manufacturer  tu  bis  sober 
sfoises  is  going  to  favour  Mr.  Hammond  over  any 
other  indindual  presiding  over  a  large  company  ? 
la  there  only  one  metoi*  in  the  market,  and  is  Mr, 
Hammond  going  to  get  the  sole  right  over  the  beet 
meter?  If  not,  what  is  the  value  of  this  promise 
either  in  cash  or  shares  ? 

It  will  be  said  that  we  are  writing  against  the 
ilectric  hgbt.  We  are  doing  no  such  thing.  We 
are  domgwhat  every  technical  and  commercial  paper 
ou^bt  to  dOt  attempting  to  save  the  public  from 
losing  its  money.  At  the  end  of  the  ligbtiug  boom 
in  1882,  companiea  had  been  dented  with  a  total 
capital  of  over  ^20,900,000,  nearly  twenty-one 
miUioQB  of  pounds,  aud  if  the  pubhc  was  not 
swindled  out  of  the  greater  part  of  the  cash  collected 
under  cover  of  these  companies,  we  should  hke  to 
know  how  to  designate  the  result  of  the  company 
moogering.  We  are  reody  by  word  and  by  deed  to 
assist  to  the  utmost  of  our  ability  companies  which 
seem  to  have  promise ;  but  here  is  one  that  has 
neitber  promise,  patents,  uor  works.  The  public  is 
asked  to  shut  its  eyes  and  give.  We  contend  that  if 
it  does  give  it  will  be  in  the  sure  and  certain  hope  of 
realising  a  heavy  Iobb. 

If  householders  and  others  are  so  anxious  to  get 
14,000  lamps  installed  into  their  factories  and  houEes, 
tbere  are  a  score  of  firms  in  existence  at  this  moment 
able  to  do  the  work  better  and  cheaper  than  any 
limited  liability  company  floated  on  the  lines  of  this 
proepectus. 

Id  conclusion,  while  we  have  the  highest  opinion 
of  the  correctness  of  the  legal  statement  as  to  the 
eis  to  rmi  overhead  wires  without  infringing  the 


Act  of  1882,  we  do  not  forget  that  as  soon  as  electric 
light  wires  aud  telephone  aud  telegraph  wires 
become  a  little  mixed  overhead,  and  a  snow  or  wind 
storm  brings  about  a  general  breakdown  and  an  india- 
criminate  eeries  of  contacts,  then.  Act  or  no  Act, 
powers  vested  in  local  authorities  or  no  such  powers, 
overhead  wires  are  doomed. 

The  householder  who  grants  way-leaves  for  leads 
carrying  2,000  volts  over  his  house  does  so  through 
ignorance,  and  so  soon  as  he  is  made  fully  aware  of  the 
danger  through  leakage  or  accidental  coutact,  be  will 
withdraw  hie  permission.  The  danger  with  a  mul- 
titude oJ"  telephone  or  telegraph  wires  is  small  in 
comparison  to  (he  danger  of  a  mixture  of  these 
wires  with  electric  light  wires.  The  immuaity  of 
Brighton  to  accident  will  no  doubt  be  put  forward ; 
bt]t  what  are  the  fifteen  miles  there  compared  with 
the  length  required  iu  any  general  hghtiug  in 
London? 


ELECTRIC  LIGHTING  IN  THE  CITY. 

It  is  not  diSicult  to  understand  the  position  of  the 
members  of  the  Commission  of  Sewers,  but  never- 
theless the  result  of  Tuesday's  meeting,  as  reported 
elsewhere,  is  disheartening  to  dJI  engaged  in  the 
electric  lighting  industry.  We  are  not  in  a  position 
to  fully  discuss  the  figures  reported  to  have  formed 
the  communication  of  the  Maxim- Weston  Company, 
because  the  information  is  as  yet  very  meagre.  Our 
opinion,  based  upon  the  facts  of  the  case  so  Car  as 
we  know  them,  is  that  the  Maxim- Weston  Company 
has  put  iu  figures  at  which  it  is  absolutely  impos- 
sible to  do  the  work  satisfactorily,  and  that  thia 
action  has  consigned  a  well-considered,  well-matured 
scheme  to  possible  failure.  It  cannot  for  one  mo- 
ment be  considered  by  those  who  know  anything 
about  electric  hgbting,  that  the  Brush  Company's 
terms  are  high  ;  but  on  the  contrary,  surprise  has 
been  expressed  that  lliey  were  so  moderate. 

Beturning  to  the  Maxim- Weston  proposal  to  put  up 
800  lamps  to  light  the  whole  City,  in  place  of  the  >j,000 
gaslampaat  present  existing, the formertogiveSOO.OOO 
c.-p.  iu  place  of  the  00.000  c.-p.  of  gas.  The  initial 
cost  of  these  800  lamps,  and  we  euppoBe  this  includes 
generating  station,  wiring,  dynamos  and  engines,  is 
to  be  less  than  i.'15,000,  and  the  maintenance  of 
each  lamp  less  than  i'5  per  aimum.  We  will  believe 
it  when  we  see  it,  but  not  before.  The  proposed 
lamps,  no  doubt,  are  wonderful  things,  but  they  burn 
carbons,  aud  carbons  cost  money,  more  money  than 
will  permit  this  estimate  being  taken  as  correct. 
There  mitst  be  some  mistake  somewhere,  aud  before 
dealing  further  with  this  matter  we  await  enhghten- 
ment. 


Book  Received. — "Tumiiig  Lathes:  A  Manual  for 
Tochiiiwl  Schools  and  Apprentices,"  with  191  illustratioiu. 
£dit«d  by  J<imcs  Lukin,  It. A.   Loudon:  E.  lad  P.  N.  Spon. 
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DRAKE  AND  GORHAH'S  EXCESS  INDICATOR. 


It  haa  ]nnf^  been  Micnowlodcod  that  nothing;  t.^nd-  mor<  to 
lower  the  efficiency  and  diminish  tho  life  ot  ■m  ii'.i-iiintiljlor 
ttian  tha  ntrainiyl  action  at.t«ndiiig  rapid  charge  or dischargo. 
The  liability  of  cxcoeding  the  normal  rate  might  l>e 
obviated  hy  tb«  1180  of  an  automatic  cntroiit,  hut  in  most 
installations  tha  sudden  extinction  of  tlie  light  u'ould  be 


cdbi  in  Hich  a  raatuier  that  wben  the  two  aluds  make 
contact  the  current  from  one  «ell  only  will  pan 
throuph  tho  coil  of  tho  belL  The  ilifiLincff  between  tho 
two  fontracl-s  'n  adjtulable.  The  tendency  of  the  current 
in  posaing  round  the  loop  is  to  eaiue  the  partA  carrying  Oi« 
Goutuct  6tud  to  bend  upward,  mid  ahould  the  pre^rmnged 
limit  bo  exceeded,  alarm  it  immediat«ly  given  by  the  'MX, 
which  nay  be  fixed  at  u  distance  if  required.     The  alarm  ta 


OVNAMO 
K  LAMPS 


To  Dynamo 

S  LAMPS 


Srske  aiid  Gortiam's  Sxotm  iLdtoator. 


quite  inadmisaible.  The  apparatiu  illitHtratwl  bsa  been 
found  to  moot  Ibe  requiromenla  of  a  rcliublc  cxccm  indi- 
cator. It  is  BO  arrangcu  that  whenever  tlio  current  exceeds 
tho  proj»er  limit  an  electric  hell  comes  into  circuit,  and 
GOnUnuM  ringing  until  the  n0rm.1l  conditions  of  workiuf; 
ore  reatored.  Thu  nrinciplo  a<loptoil  is  that  of  tho 
thermic  nlarmn,  whicn  depend  for  their  action  upon 
the  bending  of  a  eompouiid  metallic  i>Jat<j  ntidcr  varia- 
tioua  ut  tomporaturcL  In  thia  caae  a  strip  or  pinto 
conaisting  of  two  metals  rollod  or  aoldered  together,  has  11 


found  to  be  pracUcally  constant  and  reliable,  Tariationn  in 
tho  tcmpcnturoa  of  the  atinonpliere  beuig  inspjnvciabla 
in  effect. 


THE  BENTLEY-KNIOHT  ELECTRIC  RAILWAY 
SYSTEM. 


We  illustnitti  on  this  paaa  tho  standard  Bentlcy-Knight 
motor  tnick  w  it  iip[»ear8  before  the  car  body  in  mounted. 


Ths  Staikdanl  lUiitloj-EDij^it  Motor  Truck 


Blit  out  across  it«  eontro,  tbiiR  forming  a  narrow  flat 
^fisoai  the  enda  of  which  ore  rigidly  hold  and  connocted 
to  tflrminajb,  which  are  placed  in  the  main  circuit.  Tfao 
elosad  end  of  the  loop  is  tree  to  mo%-e,  and  carries  a  carbon 
stud-  Immediately  opposed  to  this  is  a  similar  stud,  to  be 
ecHinected  through  an  ordinary  eleccric  bell  to  one  of  the 


It  is  entirely  independent  of  the  car  body,  and  can  be  put 
under  uQ^  existing  car  ^vitboui  ctttting  or  alterations,  and 
without  lifting  tho  car  above  its  normal  height.  The  motor 
is  controlled  from  either  end  of  the  car,  the  only  ooonec- 
tioti  uece*«ary  being  a  ebun  attached  to  tJie  ocdiaary 
brake  spindle.     By  this  uruigemenL  the  whole  control  of 


1 


th«  car  i«  from  the  ordinary  handle.  Turned  in  one  dtroc- 
tion  it  throws  off  thu  braka  iind  »Utrtji  iho  car,  while, 
turned  in  the  opponibe  diroction,  it  applies  th«  biukd  and 
BCops  the  car.  The  weight  of  the  motor  is  c()iiL-c:iitnit«<l 
on  tli0  driven  nxlo,  lo  tliat  the  tractive  adhesion  is  aiuplo 
at  all  times.  The  motor  hu  a  spring  tup[)ort.,  ao  lliat  wenr 
on  working  put»  and  nn  the  track  la  vory  light,  whilo  it 
alw>  panniu  n  yiekling  impact  of  the  motor  on  the  load  ab 
Btuting. 

Tootti  searing  ia  used  throughout,  and  all  journals  are 
held  in  rigid  canngs.  The  gearing  is  guamntefd  to  be 
DoiMlees,  efficient,  reliable,  and  durable.  The  brakes  are 
bung  from  the  truck,  not  from  the  car  bod>-,  and  there  is, 
tkerefore.  no  jarring  felt  hjr  the  paasengers  when  brakea 
ar«  appliod.  I'he  motor  has  been  designed  especially  by 
the  Toomson-HouBton  Electric  Company.  The  commu- 
tator bnuheii  are  fixed  in  tioeitlon,  aiid  need  no  adjunt^ 
ment,  either  for  change  in  load  or  direction  of  rutation. 
The  motor,  theruforc,  rot|uin)e  but  slight  attenlion,  and  can 
be  put  under  the  car  with  perfect  aafoty.  There  is  no  flaah- 
ing  or  sjiarldng  under  the  heaviest  lend.  But  one  set  of 
commutator  bruahos  uro  luwd,  and  they  are  adapted  for 
either  direction  of  rotJition. 

There  is  no  heating  of  the  motor,  as  it  has  but  one  l.iyer 
of  wire  on  the  armature,  and  but  a  small  amount  of  coarse 
wire  on  the  field  magnet.  The  annature  i»  oncsBed  in 
oiled  rilk,  and  is  moisture-uroof.  AH  journal  boxes  are 
Mli-oiliiig  and  dust-tight,  and  the  gearing  ia  encased  in  a 
dust  tight  boxing. 

The  truck  shown  is  oae  of  those  built  for  the  North 
and  East  River  Railn-ay,  of  New  York  City,  the  tracks  for 
which  are  now  laid  through  Fulton  Street.  It  is  hoped 
that  tJie  legal  obstnictionii  »-liich  have  prevented  the  kyuig 
of  conduit  wilt  bo  shortly  peinuved,  and  tbat  this  rojid 
will  bo  in  full  operation  in  the  early  spring.  Tho  Thorn- 
ROD-Houston  motor,  niounUMi  on  the  truck  a«  nhown  in  the 
Uhutmtion,  will  give  from  l^  to  'i6  h.p.  oeoiioniiuilty. 
I  Tb«  very  heavy  curves,  grudee,  and  traffic  of  Fulton-stroct 
I     (MosMitated  ample  prorision  of  power. — Elccirwtl  World. 

^^N  THE  POSITION  AND  PROSPECTS  OF  ELEC- 
^_      THICITY  AS  APPUED  TO  ENGINEERING.* 

^H  BV  UB.  WILLUM  GEIPEt^  OF  BDIXBUKOU. 

^^P  {CtnUinued  from  pa^  ISl.) 

^^  II.  EUJCnUC  LOCOMOTIOK. 

'  The  practioJ  methods  of  accomplishing  elootric  locomo- 
tion aeem  to  the  author  to  \te  the  lour  following : — 

Firstly,  the  use  of  a  third  insulated  rail  or  conductor  to 
nwivey  the  nirrent  from  the  cenerator  to  tho  motor  carried 
on  tlie  looomotive,  contact  heing  made  b^  a  wheel  or  a 
diding  spring  or  brush  ;  while  the  two  ordinary  rails  servo 
aa  a  return  circuit,  the  currout  being  conducted  from  tlio 
motor  to  the  raila  through  the  frame,  axlo,  and  wbcoU  of 
the  locomotive. 

Seoocidly,  the  omploymont  of  an  overhead  conductor 
supported  on  polc«  or  from  the  roof  of  .in  arch  or  tunnel, 
contact  being  made  either  by  a  carrier  on  wheels  ninning 
alcmg  the  conductor,  or  by  nibbing.  The  reUirn  circuit 
nay  bo  either  tUlbugh  a  second  overhead  conductor,  or 
through  the  ordiiuiry  rails  as  in  tho  third-mil  plan. 

Thirdly,  the  uso  of  an  underground  insulated  conductor, 
placed  in  a  conduit  between  the  ndls,  and  conducting  tho 
current,  from  the  generator  through  n  contact  carriage  to 
the  motor,  whence  it  ii  conveyed  back  through  tho  frame, 
axle,  wheel*,  and  rails. 

Fourthly,  the  employment  of  storage  butteriee,  placed 
prvferahly  tuider  the  seata  of  the  car,  with  the  motor  tuid 
gtai  undflnwtth,  or  the  whole  placed  on  a  separate  loco- 
■DOtive. 

The  (dan  of  luing  the  ordinary  rails  aa  positive  and 
negative  conductors,  and  insulating  the  whoeU  or  axles  of 
tlie  can*  is  attended  with  tho  objection  that,  owing  to  the 
nil  Bupporca  Having  to  carry  hcaxy  loads,  there  is  uiiSculty 
ifl  iiwnl«t.iTig  the  rail*  Kufficjeutly  to  prevent  excessive  leak- 
egatoearth. 


*  A  Mptr  ntd  befora  tbs  liutitucicru  ol  SlKliauiVAl  £usiBnrB, 


Of  these  four  mefJiods  the  first  two  are  the  cheapest  and 
most  oflScient,  but  ivco  applicable  only  to  railroads  ;  while 
the  two  other  plnns,  of  an  undergrotmcl  insulated  conductor, 
and  of  storage  cella  on  the  care,  are  lx>th  applicable  to 
street  tnuiiwaj^s. 

(Ifaiing. — Owing  to  the  higli  speed  at  which  electric 
motors  require  to  run  and  the  limited  space  a\'ai]able  for 
thorn  to  occupy,  the  mode  of  gearing  the  motor  to  the  axle 
of  the  locomotive  or  car  forms  an  important  consideration, 
more  ospectatly  in  plai^cii  whei'c  tho  motor  is  placed  upon 
the  car  which  cairries  passengers,  whou  noise  and  vibration 
would  be  most  objectionable.  The  following  five  methods 
of  gearing  are  those  more  generally  employed  ; — <I)  worm- 
wheel  gearing;  (2)  pitch-chain  gsaring;  (3)  toather  belling; 
(4)  rope,  either  endless  or  not ;  ($)  toothed  wheels. 

Wonn  gearing  appears  from  ^(r.  Uolroyd  Smith's  ex- 
]jerience  at  Blackpool,  wh«r«  bis  electric  tramway  is  worked 
with  an  underground  conductor,  to  be  tho  best  for  tram- 
CATS.  iVlthoiigh  as  a  rule  it  ia  not  efficient^  yet  if  wall 
deeigiied  and  prt^)erly  lubricated  it  can  be  rendered  more 
efficient,  and  probably  is  fairlv  suitable  for  this  purpose. 
Some  teste  made  by  Mr.  KocKenzaiin  ehnw  a  maximum 
efficiency  of  87  per  cent.  The  author  thinks  that  a  combi- 
nation of  toothed  wheels  and  friction  gear,  such  as  has  boon 
introduced  by  Mr.  Kaworth  for  driving  dynamos  in  electric 
lighting  with  excellent  results  where  space  is  a  deeidoratum, 
would  make  a  sQont  working  and  durable  form  of  gear :  tho 
friction  gear  would  sene  to  reduce  the  speed  irom  tho 
motor  to  a  countershaft ;  and  from  the  latter  the  driving 
wheels  of  the  cur  wotdd  be  driven  by  toothed  wheels.  The 
form  of  KM>r  employed  of  course  depends  greatly  upon  the 
nature  uf  the  trafRc  and  of  tho  rolling  stock. 

Third  Insuhled  B<til.~Ae  an  example  of  an  electric  rail- 
vmy  with  a  third  insulated  riui,  that  al  Portrueh,  Ireland, 
is  proWbly  the  most  intorostiiig,  as  being  one  of  the  first 
stikrtod  in  the  world  and  also  the  longest.  It  was  planned 
by  Messrs.  Siemens,  and  its  total  length  ia  nix  miles. 
Power  in  generated  by  two  ^0  h.-p.  turbines,  driving  a 
dynamo  which  is  capable  of  generating  100  amperes  at  250 
volte ;  tho  current  is  tnuismittfrd  from  the  river  Gush 
through  a  distance  of  1,600  yiirds  to  the  railway,  the  rcsis- 
t.im^o  of  the  line  being  I'tf  ohm.  Pttch-chuin  gearing  ia 
UEod,  and  gives  satisfaction.  The  working  ex[ieiwea  amount 
to  less  than  threepence  per  cur-mile. 

Another  instance,  also  in  Ireland,  is  the  Bosebrook  and 
Nowry  tiumway,  which  is  three  miles  lone  and  three  feet 
gauge,  and  is  actuated  by  water  power,  The  photograjiho 
exhibited,  showing  the  arrangement  of  the  cars,  have  been 
kindly  lent  by  Dr.  Edward  Hopkinson,  to  whose  designs 
the  railway  'n'^iii  consti-ucted.  A  turbine  which  devolo{» 
62  h.-p.  drives  two  Edinson-Hopkinson  dyiiamos,  each  capa- 
ble of  eivins  out  26  h.-p.  at  250  volts.  The  third  rail  is  of 
channol-sectiun  steel,  supported  in  wooden  blocke  which 
apparently  act  admirably  as  insiUators,  the  leakage  being 
only  J  ampere  per  mile,  or  03  h--p.  in  ^.  A  Imin  consists 
generally  of  one  punAuii^er  car,  constructed  to  carry  thirty- 
eight  persons,  and  three  goods  wagons,  each  carrying  two 
tons  freight  The  maximum  speed  that  can  bo  attaitwd  ia 
I  fi  miios  {Msr  hoiur.  Here,  also,  chain  gearing  ia  employed. 
The  cost  per  train-mile  is  3'3d.  during  the  busy  montn8,and 
4-2d.  in  slack  months ;  these  figunu,  however,  do  notiocludo 
anything  for  depreciation  on  toe  cost  of  construction  of  the 
railn'av,  which  was  £3,!iOO,  nor  for  general  superriaion. 

Ot-grhtuid  Cendudurs. — The  electric  railway  at  Moedling, 
near  Vienna,  ia  a  good  example  of  the  omploymont  of  over- 
head conductors.  The  number  of  poaoengers  carried  during 
the  year  IBiiii  was  312,'^a7,  according  to  Mr.  Iteckenxaun, 
and  the  average  coat  3*42  pence  per  car-mile ;  tho  coal  con. 
sumption  per  car-mile  was  13'41be.  of  vory  inferior  brown 
coal.  The  current  is  generated  by  six  Siemens  dynamos, 
driven  by  thr<>o  portable  engines  of  12  nominal  h.-p.  each; 
the  unc  of  thcau  enuinea  may  account  for  the  somewhat  high 
consumption  of  coal.  Tho  overhead  conductors,  which  are 
carried  on  poets  18ft.  high  and  90ft.  apart,  consist  of  slotted 
tubes  in  lon^hs  of  15ft.  each,  eolderod  K^other ;  a  contact 
carriage  slides  within  tho  tube,  which  is  lin.  diameter  inside. 
a^vx  gearing  ia  ustid,  but  apparently  is  not  satisfactory ; 
the  objections  to  it  are  the  rapid  weariog  out  of  the  high* 
M^^ioed  piiiiuiis,  tbu  gi'cut  wuight  of  the  gear,  and  the  noinc 
and  vibration  caused. 


The  Frankfort  Offentiapli  electric  railwrij-.  whicli  was 
opened  (or  traffic  on  10th  April,  1881,  js  similar  to  that  at 
Moedliii}^,  ihi!  rurrciit  being  l>ruuEfat  to  tlm  iiiuving  care  bv 
ineiiiLs  lit  slotted  iron-tube  conauctoi-s  canie-d  uverliead. 
Thi!  length  of  the  line  is  about  U  milea  ;  the  gauge  is  1 
mol.i'c  (3ft,  Sjiii.).  The  shitrpt.'st  ctirvu  hiin  u  radius  of 
98Ut.  ;  the  stewjioit  iiii:line  is  1  in  30,  and  unlv  \t^  yerceat.. 
of  iho  line  is  level.  The  average  speed  of  the  rars  is  li 
miles  per  hour.  Twocars  cuujiled  together  afen't  from  eai^h  end 
of  the  l)n€  every  twenty  niinut«R.  E&iW  air  h<is  xoiits  for 
eighttiun  jvigKeiij^i's,  and  iitunding-room  for  twelve  more,  the 
cross  weight  being  4  tons.  The  motor  is  placed  under  the 
noor  of  the  car,  »n<l  the  coniiwtioii  to  the  wheels  is  nuule  by 
toothed  gaoj'iiix.  The  uiitMiratiiig  station  it  at  Ober-rad 
(about  the  middle  of  the  line),  and  contains  one  twin 
engine  of  240  i.h.p.  and  one  ejwre  engine  of  t^O  to  100 
i.b.p.  Ill  regular  work  one  cylinder  only  of  the  Itvin 
ongine  ia  iwod,  giving  off  130  i.h.p.  The  current  is 
saneratod  bv  throo  SicniouA  dynanioa,  called  '^UU-li^bt;  ii 
fourth  Hiniilar  dynamo  i»  in  ru«rve.  The  workin)^  elec- 
tromotive force  i»  SfiO  valu.  The  current  gouemUMl  by 
the  throo  dynamoe  is,  suHiciont  to  beei*  eight  cars  runiiin)^ 
nmuttineoutily. 

Thix  |)Uii  liii#  Ihjoii  most  liu-goly  iuto|>t*Kl  in  America, 
where  tncro  arc  probahly  not  lu  short  of  one  hundred 
electric  rnilwayii  at  work  an<l  projected.  It  haA  corlainly 
the  roconimondation  of  cht»pnes«,  for  a  highci'  voltuge  i« 
pcrmissiblo,  and  conseoiioatly  a  smaller  conductor  witli  loss 
loBfl  of  rawer  than  in  tiie  can  of  the  third  rail ;  thin  ia  more 
esjtecially  imiKxiniit  for  lon^  lineti.  As  an  ineUiieo  of  what 
is  being  done,  a  ruilwa^  of  olovoii  milus  in  length  is  now 
in  rottrae  of  constnictmn  at  Richninnd,  inid  ffirty  c-am  are 
building  to  be  worked  ujioii  it  i>n  the  overheud  Rvs'oni. 
Another  instiincn  is  the  railway  at  Scmnton,  Pennnylvanin, 
which  has  been  in  succcHsful  opemtJon  about  a  your.  It  if 
four  miles  and  a  half  long  ;  five  earn  carrying  motors  from 
]&  to  30  h.-p.  are  in  use,  ant)  four  cim  with  2!^  h.-p  motors 
are  being  conHtruc-ted,  each  of  which  vrill  bo  able  to  draw 
two  other* ;  the  cam  carry  TS  passengers  each.  The 
current  is  generated  by  two  100  h.-p.  dynamos  driven  by 
two  1$0  h.-p.  engines,  one  sot  Iwing  spare  :  the  potoiitinl 
adopted  is  COO  volts.  The  overhead  conductors  are  nf 
copper  ^ths  inch  din.meter;  the  siip[iortin«  i)o]ce  are  100 
fc«t  apart,  about  20  f«ot  high,  iind  aWut  six  inchee  di^imctor 
at  the  thick  end  ;  the  return  circuit  is  thn^ngh  the  ordinary 
nilfl.  The  plant  is  also  used  for  lighting  the  town.  The 
potential  gonsradly  om|>loyed  in  wVmcrica  for  the  longer 
lines  is  from  liOO  to  600  volts;  the  latter  is  probablr  the 
limit  to  which  it  is  safo  to  work.  With  this  potenti:il  two 
Jths  inch  copper  conductors  would  sor^'o  Co  work  twenty- 
live  care  in  parallol,  the  current  t>nr  car  averaging  about 
10  amperes.  With  n  voltage  as  high  an  this  the  leakage  on 
the  third-rail  system  would  be  excessive. 

Uiulerrjnmurl  Condwtirr. — Perhaps  the  most  important 
example  of  tliie  plan  it.  Mr.  Holroyil  Smith's  eluctric  tmm- 
w»y  at  Blackpool,  which  has  been  in  succoasful  operation 
for  some  two  yearn.  The  underground  conduit  '»  .'tomcwhat 
similar  to  that  of  n  cable  tnirowuy  such  nt  w  working  ut  the 
|jr««ient  time  iu  Edinbiu^h  aud  on  llighgate hill,  London; 
but  instead  of  the  earner  being  used  to  gi-ip  a  ninniug 
cable,  it  is  made  to  rub  along  a  stationary  conductor.  The 
cost  of  working  is  stated  to  be  low  tlun  fourpence  \xk  car 
tuile;  daring  one  week  in  the  season  of  16t:l6  there  were 
44,306  ]^ia»«eng6rs  carried  at  a  cost  of  ^45  for  wiigeaand 
fuel,  which  isToM  than  one  farthing  per  paasongor. 

Where  an  underground  conductor  is  employed,  the 
advantages  of  having  no  alit  communicating  with  the  sur- 
face of  tno  street  are  bo  obvioUK  thiit  an  in^unicuu  plan  has 
been  ]>ro|)08od  by  Mr.  Frank  Wynne  for  [ilacing  the  con- 
ductor in  a  hermetically  aealed  conduit  under  the  line. 
A  small  cArrier  which  acta  as  a  contiict-miikei'  botwcoti  the 
conductors  and  ehort  sections  of  rails  hud  in  tho  road, 
travels  along  the  conduit^  Iwing  actuated  by  a  tiny  electro- 
motor and  by  part  of  the  same  current  wnich  works  the 
trumcar  above  it.  An  absolute  synchronism  between  the 
tramcar  and  the  carrier  is  obtained  by  a  simple  device. 
The  short  sections  of  rails  ar«  ia  circuit  only  wbiUt  the  car 
is  over  thorn. 

A  plan  hoA  boon  proposed  by  Profs.  Ayrton  and  Perry 
for  making  contact   bctweun  the  underground  coaduclor 


and  the  section  of  rail  undorneatb  tJie  car,  by  moans  of  the 
weight  of  the  car,  which  actuatee  an  arrangement  of  levers 
that  make  the  contact  »o  long  a»  the  car  is  on  that  aeotioR. 
A  plan  has  also  been  propoMd  by  them  for  employing  tJie 
attiitctioii  of  a  magnet  fixed  on  the  car  and  keepers  fixed 
in  boxes  underneatli  the  street.  The  oontacta  on  the 
keepers  arc  [wmianeiitly  connected  with  the  uiiderground 
conductor,  and  when  lifted  by  the  attraction  of  the  magoet 
on  the  car  they  make  connection  with  a  section  of  rail, 
putting  the  motor  in  circuit. 

StoTagr.  Batierir*. — Storage  batteries  on  the  car  have  not 
as  yet  been  much  used,  though  many  oxpcrimcnta  have 
been  made  from  time  to  time.  The  problem  was  first 
attempted  by  Mr.  !{i^ckt^ri7Aun,  who  haa  done  much  to 
perfect  tho  plan.  The  ditficnlty  is  that,  if  the  accumulatom 
are  made  light,  t  heir  depreciation  is  high  ;  while  if  they  are 
constructed  with  a  thomughly  aerriceahle  make  of  cell, 
their  weight  in  very  great.  The  first  cost  of  the  cells  is 
alno  somewhat  jirohibit^d,  and  their  depreciation  is  hi^ 
A  trial  of  this  plan  on  a  iimctical  scalo  is  now  being  made 
by  Mr,  Elieson  on  the  North  Metropolitan  Tramway  in 
London.  The  rtoruge  cells  are  placed  on  a  sepai-ate  loeo- 
motive  cur.  The  motor  turns  itself  round  on  an  upright 
jiivot,  by  means  of  a  bevel  wheel  on  the  armature  shaft, 
gearing  with  a  circul;u-  rack  fixed  on  the  floor  of  the  car  ; 
and  the  revolution  gf  the  motor  is  transmitted  to  the  axle 
of  the  car  through  mitre  gear.  'IVials  are  also  being  made 
in  Bru!>sK>]8,  in  PhiEadelnhia,  and  in  otlier  places  ;  but  tbora 
appeal-  to  be  no  TCt;  reliable  data  a«  to  the  cost  of  working. 
'Itiv  plan  has  been  tmsuccessful  in  the  past,  owing  to  the 
use  of  inefficient  mntora  and  gear,  which  rofpiiro  ot  courK  an 
increased  «in»  of  battery  in  pro]K>ition  to  their  inefliciency; 
ihu  imt»crfcction  of  the  Bccondary  battcricss  employed,  aa 
]H)inte«i  out,  has  also  prohibiten  miccetu.  With  motors, 
Kpeod-rcdueing  gear,  and  Bccondary  batteries  all  improved, 
the  experiments  now  being  made  bid  fair  to  dcraonstnte 
the  HUccesstuJ  working  of  tramways  by  electricity  in  crowded 
thoroughfares. 

Ordimnj  Raih  ha  Condwfan. — The  short  electric  railway 
of  Mr,  A'olk  at  Brighton  on  this  system  is  intereetingas 
being  one  of  the  earlic&t  in  use  in  this  country.  The 
exjjensea  amount  to  twojwnce  per  car-mile,  being  made  Up 
lis  follows  :— 


Oaa  foi  engine t 'II  penny. 

Wagvs ...4.... 0-70     ,. 

Oil  a.ii<l  wMte 0-07     „ 

Ropaii „  0-Vi     „ 


Total  p«r  MT-mib 2O0pciu« 

The  total  car-miles  per  annum  are  stated  to  bo  17,000, 
end  the  depreciation  at  10  i»Dr  cent,  on  tho  £3,000  coat  of 
construction  in  therefore  equal  to  H  penny  per  car-mile, 
thus  bringing  up  the  totaf  cost  to  3J  pence  per  ear-mile. 
Several  similar  railways  are  now  working  or  contemplated 
in  seaaide  towns 

Coat  of  irorjbnr^.— From  these  iMtanccs  it  will  be  m«u 
that,  taking  into  consiilemtion  tho  fact  that  the  machinee 
here  employed  are  not  so  elticiont  as  those  now  being  made, 
an  electric  tramway  may  be  worked  for  about  thrMponce 
per  car  mile  ;  and  as  the  cost  of  liorsoa  is  from  sevenpence 
to  ninepeiice  per  car  mile,  the  importance  of  electric  propul- 
sion for  tramcars  and  short  railways  is  very  evident  At 
the  Antwoni  Exhibition  in  1885,  whan  electric  locomotion 
was  l>eginning  to  receive  consideration  in  its  oommercia] 
asp&et,  a  series  of  trials  extending  over  four  months  on  five 
dinereitt  kinds  of  tramway  motors  resulted  in  tho  first  place 
l>eiiig  unsigned  to  the  electric  car,  in  competition  with  the 
four  follo^Wng  jtlans  ; — The  Kmuss  and  the  Wilkinson  loeo- 
motivos  sci>arated  from  the  cur,  the  Kowan  engine  and  car 
comTtined,  ;uid  the  Beaumont  compressed-air  car.  The 
results  of  th':»iO  trials  are  given  in  Table  III. 

NotmthAtanding  that  the  use  of  electricity  for  heavy 
niilway  traffic  hfm  been  predicted,  the  author  tliinks  that> 
so  long  as  the  electricity  is  generated  by  dynajnoe  driven 
by  steam  engines,  etoam  tocomotivee  will  not  1>e  discarded 
in  favour  of  electricity  for  long  discaoces-  But  for  light 
railways  aud  suburban  lines,  underground  or  ovarb^, 
where  the  U90  of  a  steam  engine  is  a  nuisance,  there  can  be 
little  doubt  that  electricity  must  be  largely  adopted  in  the 
iiumedia.te  future,  a^  the  number  of  such  railways  already 
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constructed  and  in  ooorse  of  planmug  is  now  botwcen  one 
and  two  hundred. 

TABLX  111.— Triah i^  TranuMf  Jfolar*  Ml  Anlinerp  ReAibitioa,  188S. 


DuKrifrtioii  of  Hotor 


...total 

lb. 


TniB-milMnm.. 
CoiMan»  ^  Cotml 

Fn«L     J  pn-  tnia-milo,  lb. 


BiMtric  Row«n. 


2,359 
14,786 


2.617 

111.486 


WiUdn-l 
eon.    \ 

2.473 
22.IXX) 


616       6<S       8'B2       9  Iff     3943 


KnuM 

2,458 
22,7ai 


Com- 

Air. 

2,259 
90.420 


'Vtuieryrtmiui  Uanlagr. — Electricity  has  lieeit  anjiKed  tn 
huil&ge  in  vurioua  miii«a.  A  locomotive  cuir,  worked  )iy  u 
curreuL  sent  thrtiugh  »  conductor  Jixod  along  the  stdc  w  the 
rool  uf  Kit  utidvrground  rend,  could  be  cmploj-ed  ocuiiomi- 
cally  wherever  the  traffic  is  large  and  tho  distance  coii- 
tidmblt ;  btit  thcr«  ie  the  objeciiou  of  i-c^uiring  u,  honvy 
loeomoti^'C  car,  in  order  Ui  g«l  sufiicivnt  tractive  [wwcr  for 
■tuting  ■  train  of  tuW. 

(T^  hf  amiimitil.) 


LITERATURE. 


I  BartT^  DalTMwa  EloMrUuU  Dtraotorv  uid  Advortlaar.  Tho 
•iaOtlidMl'*  "  Vttda  Mtclirn,"  ronlaiiiing  a  i?i>ni]ili>tci  vKont  of  all 
Urn  induatriat  (1ir*«tl7  or  iniliTiirrttv  mniiKt^il  with  floctriclty  ami 
■UgmtlaB  kod  the  daidu  and  siIiIkmm  of  m  ami  fact  iiivra  iti  Gri-a( 
Str&lti,  AnMricB.  tho  Contlnoat,  fto.  Nblbli^il  by  W.  Pawhux 
ud  Sow»,  148-9,  Ufper  Thaniw-atnMt,  E,C. 

We  h«re  recoirod  the  new  edition  of  this  woll-known 
dtractOT^',  which  hM  Iwon  corroctod  to  data  An  altcra- 
tioQ  in  this  edition  is  that  the  continonLal  aQctian  han 
been  tniLsIitte«]  into  l-'iij^tiah,  so  n.i  to  fnciliUitc 
reference.  This  director)-  dimsrs  frwai  miy  other  of  the 
kind  in  that  it  pays  far  moru  uttcution  to  the  obtaining  of 
a,  tnutworthy  Continental  and  American  lint  of  namen  of 
thoM  intcoTMUd  in  the  electrical  indmtrios.  Of  course,  tho 
great.  Talufl  of  a  book  of  this  kind  is  in  its  compIctonoHa 
And  the  completsness  of  its  crnu  references,  and  great 
«0C)rt4  seem  to  hJ.ve  been  made  that  this  edition  sbUl  bo 
ntia&ctory  in  both  these  instunces. 


CORRESPONDENCE. 


RV  PATENTS  AND  EXHIBITIONa 
To  THK  EDrron  or  Tiiic  Elkctkicml  Esoinkkr. 
Bib  :  Refecring  to  tho  notice  in  your  ifistiu  of  last  Satur- 
j  respeetitw  the  OIil^ow  li^hibitinn,  and  in  view  of 
B  seTcnl  other  exhibitions  to  he  held  this  ytiar  in  Bni«- 
hIs,  Vienna,  Munich,  Melbourne,  mid  elscwborc,  will  ynu 
kindly  allow  us,  through  the  medium  of  your  sjuice,  to 
cftutiod  inreHton  against  the  danger  of  exhibiting  un- 
ntentcil  iiivetitiuns,  under  the  39th  Section  of  tho  rccunt 
Patents  Amendment  Act. 

This  section  is  one  of  the  most  misleading  chai-acler,  for 
while  it  purports  to  protect  tho  invention  diu-inu  the  oxhi- 
Utaon,  utA  to  secure  to  the  inventor  unprejudiced  rightii 
a^uost  others,  it  now  trangpircs,  by  recent  dE.cigioris  in  the 
L«w  Court«,  that  the  legaJ  interpretation  of  the  section  ia 
riot,  it  merely  afTordt  protection  to  the  inventor,  us  against 
tttomBcls,  and  that  he  is  not  iii'otecttid  ugainfit  othere 
<0[miig,  if  they  choose,  his  invention. 

Recording  to  this  interpretation  it  ia  injudicious  for  any 
iovtotor  to  exhibit  under  the  section  in  question,  for  while 
be  no  doubt  acquires  protActioii  against  the  cotuoquencee 
d  iU  Mm  acta,  he  is  simply  expodnj;  his  invention  for  un- 
ntipoloua  mecDlators,  to  pirate  and  |)robii)ily  deprive  him 
d  any  benefits  he  may  be  entitled  to  in  connection  there- 
viO. 

TW  remedy  ta  not  to  exhibit  without  first  tuking  out 
unviaioiul  protection — a  step  which  afTords  all  the  Kecurity 
dttirable  under  the  Patent  Law. — Yours,  &:c.., 

J.  K.  Famik  AM>  Son. 
Pat«Dt  Offices,  10, Ldoster-strcett  Publiiiiatid  'A2d,  Uigh 
Holborn,  London,  20th  February,  1888. 


INSTITUTE  OF  ELECTRICAL  ENGINEERS. 

To  iHfv  Editor  or  tub  Electrical  ENOtNEKB. 

Sir  :  Mr.  Wulkor  bus  sjiukvn  to  good  purpose  in 
suggesting  thij  admission  of  ladies  to  onr  meetings,  and  the 
proposition  should  be  well  ventilated.  The  most  iiaportaot 
thing  to  determine  i»  the  desire  of  the  Indies  thcmsolvce. 
Unless  I  ;im  mistaken,  ladies  now  attend  Prof.  Ayrton's 
cia.^i>«> — indeed,  Mrs.  Ayiton  has  been  lecturing  to  ladies 
upon  the  subject  of  electricity — and,  as  Mr.  Walker  says, 
the  ii^r  fiitui'V  uil)  see  a  large  utilisation  of  electrical 
a{>|Nti-atus  in  our  hoiutu>!,  su  that  the  more  the  j^ntlersex 
know  of  llie  subject  the  Iwttcr.  Their  scwiny  inucliineH 
will  be  riui  bv  meuii«  of  an  electric  motor,  their  iniriceineut 
chopped  by  simitai*  aiil,  nut  to  speak  of  lir;hting,  which,  if 
thu  tiidie&  had  their  uwu  wuy,  would  buod  become  general. 
By  all  nieiitiK  ventilate  the  iiue-siion,  and  if  the  ladies  desire 
Humission,  find  some  method  by  whieh  their  desire  shall  bo 
grant*!.— Yours,  Sic,  ExoN, 

To  TIIK   EUITUR   OF  THK   ElKCTKIUAL   KkCINRRIU 

Sir,— Referring  to  the  letter  of  Mr.  Walker  which  ap- 
poarod  in  your  columns  of  Iiuit  week,  in  which  reference  u 
made  to  the  admittance  of  ladies  to  the  meetings  of  the 
society,  I,  for  my  ]>an,  should  think  there  could  bo  no 
reason  why  ladios  should  not  he  u/Jiuitted,  aa  ihoy  are  to 
tho  Society  of  Arts,  since  it  would  be  a  great  boon  to  those 
who  are  interested  in  electricity.  I  hope  the  subject  wilt 
be  followed  up,  and  that  the  suggestion  wiU  be  carried  out. 
— Yours,  &c.,  Elkctrictta- 


ELECTRO-HARMONIC  SOCIETY. 

Tlie  dr*t  ainitteiir  concert  nf  this  societv  vril]  be  hold  at  St. 
Jaines'i  UaU  Uuiit.auriLnt  un  Friday,  March  2iitl.  We  hAvo  no 
doubt  tlic  mumban  nill  attend  in  largu  numbers,  the  pri>}(miii:uD 
u  iuTang»J  hiding  oxcoiHliugly  attnwbive  : — 

PaOQBAMKX. 

Put  I. 

I'ftrt  tfon^ "ThoChaptI" ^rmtatr. 

Tht  QKtham  i^iiikrtett«. 

Song... "The  Unvmit  l^vor" MmuU  V.  WhiU. 

Ur.  T.  n.  Harmon. 

Aria "  0.  del  mio  ioloe  Ardor  " Slwdtila. 

Un.  A.  Sicmaiu. 

Piano  Solo "Bdioaaoe  in  FahAni  (No.  2)" Sc^iinutrtit. 

Ur.  JaiOH  Swinburoi). 

Seng "LiScnnuU" ......ffntga, 

(TloUa  oUigatA,  Mr.  T.  B.  Oatehousa.) 
Mita  Marj  Doughty. 

>Soii)(  "8alraI>iiiuHa"?A(i«t} OmmoU. 

Ur.  S.  JarouB. 

Song "A  KiH  and  Oood-by*" TOvJAyM. 

Miw  S|«gnolotti. 

Part  Scmg. "ChtnfM  Mureh" ., Otto. 

Th«  arwham  gnart«tta. 

Pm  !I. 

PartSoDg ."The  Voong  MiMlciaiM" ICuekim. 

Tho  OrMliaBi  Quartetto. 
SoJi«  "SlMp,  my  Lor«,  Slaep" auNiiwi. 


{a.  Roatance       \. 
At  L'Arlequin.   /. 


Mix*  Mucy  D<xtgitty, 

Song "My  FrisncT"  .... 

Ut.  T.  H.  Harrison. 

Tioloac«llo  Holo 

Mr.  W.  StM^inujr  SairtoiL 

&oag .........'' Von  Ewinr  Li^bc  ".. 

Mm.  A.  Siemcna 

Song    "  CMeaM  AiJa  ■•  (Alda) 

Mr  S.  JiLrotjaki. 
Piano  Solo  ..."  Umiiet  Truui  Kanlum  :Ji!iiats,  Op,  78' 
Mr.  Jam»a  Swinlnirne. 

PartSoDit    "When  Evi'tiinK'a  TwiliKht" , 

The  (jirdiBiu  (juartottc. 


ibAiY^. 

..Oattmaom. 

iVww. 

.......BraJimt, 

rmh\ 

ScAuirrt. 

ffaOot. 


laeandeBoenoe  X^unp  "  vaoaa." — M.  Hees  has 
made  same  experiments  to  detennine  the  effect,  fmm  a 
pbotomoti'ic  point  of  view,  of  diminishing  the  vacuum 
ordinarily  obuinod  in  incaridesL'encu  btni]>s.  He  found,  by 
gradually  admitting  air,  that  so  appreciable  oH'eot  occiurod 
luitil  the  tension  of  the  enclosed  air  con-espcinded  to  3  niilli- 
metres  of  mercury  ;  from  this  point  the  light,  M-ith  a  given 
cnrrent,  ntpidly  diminished,  until,  when  tho  tension  was 
6  millimetres,  tho  iUumimkting  power  fell  to  one-thiixl  of 
its  iuitjal  vmlue. 


186 


THE  ELECTRICAL  ENGINEER^  FEB.  24,  1888. 


THE  SOCIETY  OF  TELEGRAPH-ENGINEERS  AND 
ELECTRICIANS. 


THE  DISTRIBCTION  OF  ELECTRICITY  BY  MEANS  OF 
SECONDARY  GBNEIUTOBS  OB  TRANSFOBMERS." 

BT  J.    KZKKrrif   I>.    MAC&BKnE,   MEMBER. 
(Condi'iifd  from  paiff  IHS. ) 

Two  poinu  now  cluini  our  atuntioii,  u  th«y  boAr  directly 
upon  thp  qunolinn  of  tho  ilyiinnin.  Shall  thia  yuld  a  ourrent  of 
thn  pntoiiunl  riwjulrad  in  the  tupply  teuuibI  In  other  wonii, 
sKaU  it  b«  a  tiigh-potenlial  and  ■niAU-ourrent  dynamo,  of  Bh&U 
it  b«  ono  which  gives  ou(  a  l^rge  current  »t  a  lover  [vii«ntinl  t 
In  th«  iKttor  c««A  it  will  ba   nocoMar)'  to  [vura  thut  currant 

Fic.  IS. 

< ?:5::5::5::5zo:  ■ 


s 


K>- 


h "T:o::a>::3;L 


o::ioio:"" 

"■•■"?::izo:n:...i 

fta.  19. 


through  A  tranaformsr  which  will  ooovert  the  eleotrloity  sup- 
plied intu  ita  required  pruportioni,  or,  in  other  words,  will  raise 
[the  p.itontiftl  Aiid  iliminiah  the  ciirrvnt.  In  nctiuxl  practice  I  do 
not  Dolipvo  Ihftt  thin  iti>]>liuitioii  At  present  oxiitx.  I  hod  tho 
■ulvAntAgo  at  dincuMins  ihm  inattor  churouglily  in  1S84  with 
Dr.  Omzio  Lugo,  •>£  Sevt  Yurk,  when  ho  was  m  thia  oomitry 
VAtohing  the  early  experiiiienta  of  Messrs.  Oaulord  fuid  Ulbba 
on  tiie  Hatrapolitan  KAilwAy,  and  we  made  fioino  exporimentA 
which  lod  tne  tn  cii'niiidor  iiucih  An  nrrAngenienl  Adviwihlci  in  cer- 
tAtn  eiuiua,  And  1  huva  no  doubt  that  beforo  long  it  will  ho  put 
into  tiau  in  c«rtAin  inatLllAtiona  now  in  c^oiitemplation.  The 
AmingtiniQUt  is  ahown  in  Fig.  16,  where,  however,  two  such 
iQAin  [ransfomien  nre  soon  couplod  together,  bo  ai  to  aupply 
curr«nt  upon  »  threowire  ayatem. 


^vV\AA  Ww' 


r — x.J,-Y. ...x..~ij,y.-..^.4.r....j'         , 


A'^.p 


r:oiiW 


Fjo.  H. 

I  am  inclined  to  buliove  that  thia  ouijiluyinent  of  p<;i|«niial- 
r»isin){  tran»£*nnur»,  oven  with  their  attumlant  lona  in  thw  tmn«- 
fonnatioii  o£  thu  eii«rgy,  offers  AdvantAgos  ••yHT  direct  working, 
sincu  th»  C"i»t  ct  c<.'ii  struct  ion  of  low-potunlinl  dynnnkci*  is  lees 
than  that  uf  high  onea,  and  gr«Ator  roliiibility  inny  bo  obtAined, 
iks  well  AS  more  p^rfuct  control  ovur  the  iiuppfy  into  the  mains. 

Cpon  thia  subjoot,  however,  nmkers  of  Alt«n\atiTL)r -current 
mAchinca  may  be  able  to  enlight^ii  us  more  fnlly,  «»  (ne  q«ea- 
tiotis  involvvl  apply  niore  diro«tly  to  datAiU  oi  cnnatniclion  in 
the  dyiiamoa.  These  main  tronafonners  can  of  couno  be  etfually 
applied,  whether  the  other  tr»nsforniers  becouneotud  in  pnivUol 
or  series  upon  the  aapply  matna. 

We  will  now  tuni  our  Attention  to  the  mains  oonR«<;ted  tv  thv 
priniariea  of  the  tmiisfonaen  lupplying  them  with  cuirent  for 

>  Parar  Ta*d  at  th*  3Miety  of  Te]ej(i«ph-Engiti«trs  and  Eiectriciaoa, 
FtbravT  9th,  XS8S. 


tntnaformaHon,  aa  well  aa  thoae  delivering  the  current  Iron  the 
aeef>ndArioa_  I  uauAlly  term  the  former  "aupiily  nuini,"  And 
rlioiao  whii^h  run  from  the  secondaries  into  tne  lamp  or  other 
receiving  system  "  distributing  tnAins,"  And  as  such  1  will  hero- 
indfter  refer  to  them. 

Pigs.  12,  13,  14,  And  16  show  thooratioAllj  various  metliodi 
<-if  conn  no  ting  tranafomion  Ui  the  snpj»ly  nuias. 

Fig.  12  ahowa  one  iranafonuftr  in  puaJlel  Are  to  tlie  anpplj 
mAina  mpplying  Umpa  in  pArallel. 

Fig.  1? shows  two  IraiiAtormers  coupled  together  in  pAi«ll«l, 
and  also  in  pnrallol  with  the  supply  mains,  their  Ae«ondATiaA 
being  ftlao  joined  in  purallel  to  the  lamp  circuit. 

Fig.  14  ahnw*  aevvnil  imnsformon  in  pAmllel,  their  saeend- 
Atiee,  bciiu;  alao  united  in  iMralkl,  thus  forming  »  natiroTk 
system  of  distributing  iiinins. 

Fig.  16  shows  A  three-wire  8yBt«m  of  distribution,  the  djaama 
hnving  twocir«uits,  and  the  transformers  boinAplAeed  in  jtAnUal 
Across  each  of  the  two  sets  of  supply  unaina.  Theee  nuuna  wouli, 
of  coarse,  ho  calculated  upon  tie  >amo  lines  as  if  »n  ordinarj 
direct-supply  three-wire  nyetom  were  boiii|{  erected,  I  do  not 
know  whetlier  this  applicotion  exists  in  pnctico,  but  it  would 
offer  advAiitAges  in  tunny  ways  in  a  lar^e  iiitdcrtAking. 


ViAW  WVW  VVWV 


pi 


*■'  ^-.  ••' 
K>i 


K>i 


1 
rO 


Fio,  15, 


K3 


since  tho  supply  maini  havo  to  carnr  currents  of  veiy  high 
potentlnl,  It  is  adviaablu  thixt  their  insulation  from  one  anothw, 
ani^  from  earth,  be  as  hi^h  as  poaiible,  and  conaequently,  when 
feasible,  it  is  bette^r  to  put  them  shore  grounil.  Siich,  BO' 
is  not  Always  poanible,  as  local  authorities  in  some  plaef 
Ably  in  Pans,  will  not  permit  this.  And  the  question  of 
inaulatton  then  becomes  a  serJouB  matter.  Another  qa««ti»« 
also  involved,  and  one  which  nukee  an  iuportant  feature  to  be 
oonaidered,  is  the  tendency  th&t  altematiiig  correuu  have  te 
breati  down  the  ilieleotric  of  their  eonduotora,  especially  when  such 
omductors  Are  in  dose  proximity  to  the  eaKh;  »ud  retAnlation  o( 
thi.>  current  under  those  conditions  Also  c^iinea  into  tliv  i^uesliou 
an  cxtcutnot  occurring  with  a^riaJ  linoa.  Ilcnuw  of  but  onoau; 
stntion  working  on  this  system  with  high -potential  tronsfon 
in  jMisUe]  where  the  supply  mains  arv  placed  under  ground, 
and  tliia  is  at  Tours,  in  PiAnce.     M.  Naxei  the  engineer  wbe. 


f  §5:555  11^ 
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oarriod  out  the  work,  however,  tells  nic  that  lie  has  Q)q>erie..__ 
but  little  difficulty  from  these  sourcva,  aklii>u}i:li  the  imtaUatJo 
has  been  at  work  now  for  over  two  yccsrs.     Tho  iDAins,  Vnli] 
supply  and  distributing,  ore  bid  in  oarthonwore  troughs  \tndt 
the  pAvein«]it  in  the  atru«ta.     Pi^.  17  show*  in  cross  svcUon  aaj 
Arrangement  I  would  prvpoae,  whidi  reaemblee  in  nuuiy  napectal 
thcit  odot>t«d  at  Tour<t,  and  which  I  have  reaausi  to  bellere  w«<JJi 
be  founa  eSicncious.     Tho  troughs  (rectaugular  in  form)  would 
be  about  4ft.  lou^  and  ISiu.  doep,  hnving  spigot  and  Bucket  joints 
at  tho  ends,  after  the  manner  of  onlitiAry  aockct  pipes,  su  llu  ~ 
comploto  continuity  could  be  maitilaincd.     Transvenw  mecM  1 
wood,  rwating  upon  longitudinul  projections  inaidt)  anam 
aides  of  the  troughs,  would  son'o  to  aoppon  the  mains,  bathj 
supply  and  distHbutin^  ;  and  a  cover,  recc«aed  aluns  ssub 
o(  its  bottom  as  shown,  would   make  the  conduit  tnua  fi 

fairly  wntcr-tight.     Thia  over  would   also  tavD  IsppMl 

Any  leakage  thAt  might  occur  into  the  trough  would  fall  to  the] 
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bottom, uui»n»mngeini)nt  fnrdrain-off  holMirouti)  bo  prat-ided, 
to  M  to  keep  the  conduit  clunr  trom  ftccuraiiUlod  w&ter.  The 
miUTcnn  wond  joUU  in  thonu«lvoa  oflov  n  fur  amount  of 
JMiiUTtirn,  ftnd  if  pamfBned  vauld  lie  but  little  hygrosoopic. 
Tba  nuiiu  would  be  lad  air»y,  n-here  requirad,  into  tiio  )ioiiii<« 
'hr'^gh  ittlffing  glands  in  the  sidles  of  tim  t.ivntjfh*.  Ruptirm 
tad  ut«ntiinA  U>  cnnnectjfn)ii  cnuld  uitxily  bu  efliactad  in  a 
onndoit  (>f  thintloHiriptioii.  Tha  t^uoatiiri)  inrolvcd  ia,  in  my 
(•pdntaa.  at  coniiidenble  importance,  u  wmner  or  lfit«r  con- 
dneton  (or  %htuig  ptirposeB  will  have  to  go  undvrgmnnd  in 
■Mft  of  ear  Earopean  cities. 

Where  lh»  supply  tmiins  an  enctad  tn-erboad,  they  may  be 
ntber  suppoft«ul  on  piiloa  fixod  to  th«  roob  of  biuldiogB,  aa  baa 
heon  dona  in  thu  xupiily  ayaUm  fmm  the  Groavenor  G«lleiy,  or 
thaym&7b«  carried  on  jiolcaTrhich  are  placed  along  the  road waya 
or  streets,  aa  ta  usaally  th«  caae  in  tb6  United  Stalos. 


^m:- 


Fw.  17. 

tho  top  of  the  polot  that  tiro  uaod  by  tho 
Ktric  Light  CVxnpuny,  of  Pitt«burgh,  and  cm- 
'  thuil  initalUtiona.     I*,  will  bo  observed  tluit 

I  tauwEomcr  iteelf  ia  aupporUd  aud  (»UTi«d  by  tLo  polv  in  an 

■neagWDcnt  dcrued  by  Hr.  Stanley,  of  ihal  company,  nlii«b  in 
ran  ««Bnleto  and  dfoctiru. 

Oeoenlly  ajMaldng,  whoro  tho  aupply  inaina  nro  tumcwhat 
buavj,  it  is,  in  myopiniim,  ndviaablc  tonuapciid  them  i>n  bviit\:n», 
iMviug  ft  factor  of  aafety  of  nt  leaat  tun  Uiuos  Utulvf  the  stnin  tu 
wkich  they  would  imniuvlly  bo  Kubjectod.  Thu  tiidiiin  wuiilil  }>k 
ndea  frQm  thuno  boarura  by  iiuulalini;  rlnga  cncirclioi;  tint 
and  attached  by^wire  to  the  bearer  ut  regular  diatancM 


imi 
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about  a  yanl.  Th«  Ixnrora  aliuuld  tbonuelvM  bo  of  stranded 
wire  in  oitiea  like  Uiia.  wlieru  frecnitlphiir  in  m  pruvnlont 
tur;  and  this  haa  lat«ly  been  done  in  Tjciirlim,  thd  uld  nt^-ol 
bMnm  Wing  teplaood  by  tbe  new  ooppor  niro  ujies.  PussiUIy 
ffttt^bor-broDac  would  be  verjr  aaitablo  for  purpoaes  of  thk 
alvre,  aa  it  plimbwoi  gn«t  tcnnla  strength,  itoth  bearers  and 
Batsa  ahould  bo  eaxried  on  inaiilnton,  whkh  ahould  have  the 
fona  of  double  ihacklee,  aa  this  enabloa  branclicia  tii  be  tnken  f<ff 
vitbout  disturbins  the  line  vben  up,  Aud  iiIm>  atTurda  uf^^tcr 
mmaCOi  *nd  aolidity.  ^^'hen  the  Groavonor  overhead  circuit 
«u  nnt  pot  up  for  iinr  with  ■oriea  tnuuforincn.  Air.  Brougham 
and  I  vmplOTcu  cail-imn  Itoxoaon  tho  iKilcn,  iuU>  which  the  cn<U 
of  the  mpply  niaiita  Merv  brought  and  t>w«-iit(i1  iut^i  inntiUttnl 
hrMB  aocketa,  aa  shown  in  Fig.  19  :  but  nlthoufth  Kr«'-»t  cnni  wim 
takan  to  dote  all  the  jointa  carefully,  moistura  to  a  (.-unaider&ble 


amount  collected  intlde,  and  they  w«re  ultimately  abandoned. 
In  less  humid  olimatoa,  however,  they  might  pnivn  adaptable  ; 
and  if  the  transformer  casen  shown  in  Fig.  16  can  be  kept  water- 
tight, certainly  these  also  should  be  so.  The  arrangement  of 
counectiim  in  tbp«e  "junction  boxes"  explains  itcelf. 

One  point  of  iutorosl  in  connection  with  the  use  of  bearers 
should  be  noted,  whicli  is  that  ainc«  the  bearers  run  narallal 
throughout  their  length  with  tlie  supply  maina,  they  Doeoroe 
inductivoly  charged  with  eteotrieity.  Now,  it  the  en  da  of  the 
beaiera  he  left  open,  no  current  can  flow  through  them  ;  and 
•imilarly  with  tlio  caan  of  a  seriea-trsnsfonner  with  the  soenndatj 
ends  open :  a  counter  elootromotivn  force  is  opposed  to  that 
existent  in  the  adjacent  main,  which,  to  a  enuiter  or  loss  degree, 
is  rolrtrded  thereby,     flence.  it  appeam  aavisable  to  "  cloae  the 
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boarer  circuit,"  if  such  a  term  may  be  employed,  and  to  doa 
it  by  iiiuane  of  ligbtniiig  arroitorB  to  earth  at  each  end.  This  ia 
nut  u  "  metallic '  dosing  uf  the  circuit,  but  tumuhow  it  appears 
til  produce  the  deairod  efTect,  and  ala(>  at  the  same  time  afforda 
B,  protection  to  the  line.  I  aiii  »p«AkiiiK  here  of  Uuea  uf  aevend 
milos  ui  length  ;  at  course  on  shorter  circuits  tho  effect  ia  not 
conaidcrabk'. 
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The  distance  between  tbe  two  supply  mains  should  be  not 
leas  than  12in.  ;  and  aa.  practically  speaking,  they  aru  at  e 
Kivon  moment  of  opijonito  polnrity.  tfio  effect  of  the  current 
uowinu  through  lh<im  i*.  ugion  telephonic  ctrcuita  even,  almost 
nil.  PoMiiibly  souiu  h<:ru  may  ruiiiember  that  when  the  Oroa- 
Tenor  supply  fltAtion  was  Bta.rted,  almost  two  and  a  half  ycers 
ago.  havoc  was  played  with  the  I'nitcd  Telcphfjne  Com|!anj'» 
wires  in  thiit  part  of  London,  and  to  a  gnjater  or  lesa  dugree  llie 
effect  was  f«lt  Lhrouglniiit  their  whole  ayatcm.  We  were  then 
working  tnuuifurmiT!!  in  Heriuo,  and  consequently  had  but  one 
wire  ;  and  llie  aunoyatice  grew  to  auch  an  extent  that  tho 
cominnycommlsaionedDr.  Ilopkinson  to  meet  Mr.  BrougUaui  aiid 
myjielfund  study  the  matter,  to  find  aroinudy,  if  poaublo.  (or  tUe 
tniuhln  thuy  SHHerw!.  After  sevnr^V  «i,;)eATRwKVk,-»ft\waA.'iMk\ 
il  wiw  only  necuttry  to  tuu  «l  rtWitm.  wttw,  «^  \.V»  &Si,'i<i"^ 


would  CDMe,  whroh  ma  *t  onaa  don«.  I  montion  Lhia  fftct, 
M  it  mny  1>u  ol  iuterest  now  that  tolepbone  exchoJigos  exist  in 
ajmoel  ovei?  Ur)[«  town,  and  the  propriot'?nt  might  niao 
difficultica  in  the  wii,y  of  oloctric  light  «iitcrori«D>  biM«d  on  the 
etuplnyincnt  of  nltvniabiiig  currvntn,  fr-^in  the  (cftr  tlutt  thvir 
Bfntcmc  of  tcloi>hnnio  cutninuuiculivn  miKht  be  serioualy  itfTDotud 
and  prcjudiowl. 

One  [teculiar  feature  connected  with  olectric  lighting  syatema 
employing  Alt-ern&ting  curranta  I  wiih  (o  bring  to  your  notice, 
aa  it  nuy  ne  of  intorcat  m  well  m  ituitruotivc.  it  roUtcn  to  tho 
OM  of  Icod-corervd  cabloa  ua  oonductora.  L>  many  vmyn  thcsv 
calilo* ofTeriidvantatiea aa  regards  mechanical  prutvctinii  which 
nro  not  f  rmnrmnnd  bj  others,  but  th«  inoiv  fact  of  tho  oxistenci- 
iif  thia  nietAl  covorin);  brings  into  play  (.lii1ii:u]tivH  which  nii^ht 
not  have  been  BUppoecii  likely  to  ijocLir. 

An  inslAllotiiin  hnn  liuuu  urwct«d  in  Aschttnloben,  in  Cionniiny, 
hy  the  National  Ci>iii|mny,  owners  of  tliutiaulard-Uihba  [ntviita, 
which  has  fur  n  ivin^  time  worked  succossfuUy.  When  it  waa 
fint»t«rt«d,  however,  load-covered  wires  wcrooniployodaa supply 
and  distributing  niains;  and,  though  grftat  caro  was  exorcised 
in  laying  tticm  down,  it  wa»  found  that  no  inntilation  could  bo 
mFtintainiHl,  m  tlioy  vmrv  alwnyn  breaking  down  and  becoming 
uMsloH.  Tlio  maaon  wna  dito  to  this  interesting  ftiot— thai  the 
altomaliiiK  cuireut  flowing  through  the  cable  set  up  an  iitducM 
current  in  the  lead  covering,  which  at  phicoa  alone  its  lenuth 
ttMd  to  spark  across  to  the  support* — at  first  vvi;  slightly,  but 
aoon«r  or  later  to  a  conaidDmMo  oxtont ;  tlie  lend  ouvonng  would 
then  at  thuso  placn  boconio  mvltud,  and  ao  Kxpotaajf  iuu\  injuring 
the  dii«l«cl.ric  completely  break  down  tlie  insulation.  Tin;  lend* 
ouvwred  cables  have  since  be«n  discarded,  and  ordinary  con- 
diicloia  employed.  It  must  be  noted,  however,  that  under  any 
cin^umatancoB  good  iniulntion  is  diSicult  to  maintain  in  this 
instAllntion ,  for  Aichvrslnhcu  being  tho  mte  of  chtmiLcnl  and  salt 
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Gvcrythlna;  bacoBua  m»M  or  less  impregnated  with  that 
tux  aftur  a  time,  UiA  SO  the  ciianct»  of  a  btuukduwii 
through  iiupcrfeat  uisulation  are  greatly  onh»nc«d. 

In  deaiKiung  an  oxtensivo  doctiic  liKht  installntion  in  a  town, 
im«<i(  tlie  main  pOLuts  to  bcooniidorod  is  whurotho  tmnaformtini 
am  to  bo  placed.  Generally  «jJ«aking.  two  ooursoa  aro  open — 
eitlttir  to  place  a  Iransformer  in  e^ivh  liouao,  ur  to  locate  Intns- 
formon  at  various  placet  in  the  t<iwn  with  diabrihutinK  uiaiiie 
from  theui  along  the  streets,  overhoad  or  undet^round,  to  supply 
v\iv  liouvea  as  required. 

tn  many  casoi  tho  fint  method  is  pcefcrahlo,  where,  n.i  at  the 
Orosvenor  Oalloiy  oenlFal  alation,  a  aupply  in  ^ventobutu 
comparatively  snull  number  of  the  neighbouring  hoiucB,  ntid 
eustomon  can  bo,  as  it  wore,  selected,  and  witcre  the  installatiou 
ia  in  the  Brst  mstsnoc  erected  ns  an  experiment.  Under  those 
and  ainiilar  conditiomi,  tnLtufumicTa  placed  in  each  house  to  bo 
lighted  is  porliapn  the  bunt  method  of  procuodin^  ;  but  in  aII 
Installationa  baaed  on  a  thorougldy  ptaclicul  design  ilintributing 
■tatioDB  muat  be  employed  as  a  means  ol  <jbtaining  a  iiioru 
erfvot  eupply  and  control  over  tho  system.  The  transfonaera 
^v  thus  ploood  oat  uf  the  reach  of  all  hut  the  company's  servants, 
and  cannot  bo  tampered  with,  whereby  accidcnta  ani  more 
easily  avoidable.  The  positiuii  of  tliunu  lransfon)i«ni  depends, 
of  courao,  upon  tba  amount  of  lighting  to  be  dunein  thuir»eigh> 
bourhood,  and  I  prefer  to  ao  loonto  them  that  the  fun.lieat  house 
■ap^ed  is  not  more  than  120  yarrln  fn^m  tho  ncarL-st  tmns> 
former.     Thin  allows  hot  Utile  fall  nf  p'ltinitiiil  in  tho  dist-nbutine 

bins  friiiii  each  inatrunient,  and,  ua  Pti.'fuai'.a  Forbon  showou 

1  his  Caiitur  Le<::tiires  before  the  Society  of  ArU,  in  ahnnt  the 
Ttiiost  cconoiniod  distance  at  which  lij^lits  can  bo  worke<l. 

The  Wcstlnghouao  Electric    Cumpari^,  in  their  instalUtioiia, 

arupJc  aU    their  secoiidarieii   or  diitnbiiting    mains  Vuuethcr 

thrvufhvut  tho  »rea  VighUid,  thiucqcialistDg  the  putootial  over 


the  district,  and  also  in  tlic  case  of  a  broakdovm  of  one  transfonner 
preveutiiiK  the  extinction  of  tlie  lights  wluoh  were  fed  by  tJiat 
particuhu-  instniment.  Tliia  ayaletn  ia  practically  a  "  network" 
system  of  distributing  mains  (Fi^.  14),  and  inrolvn  a  large 
amount  of  cnlcuUtion  in  proportioning  thoeizos  of  the  cooducton, 
enpcoially  of  those  which  yUn  one  group  with  anotbor,  if  an 
iiutlallation  U)  be  thus  carried  out  he  ]MX)perly  and  carafnily  gone 
int'O.  1  believe  in  praotioe,  liowcvcr.tiiir  Ainerioui  friendado  boi 
triiublo  themselves  much  witJi  rcKunl  t^i  this  niattei-,  but  conttuiie 
on  with  the  cables  used  in  the  neighbouring  diatncie. 

Tmnnforraet*,  when  thus  placed  to  supply  districts,  HMybe 
looated  in  cvlbra,  in  little  atroat  boxes  under  I-Kk  nnd  koj,  or 
nuiy  he  jilaced  uti  the  \»Aca  a.i  bi'ftire  descrilitHl, 

1  have  here  a  plan  uf  the  inaiiia,  nupply  and  ilistribotinc, 
workwl  out  for  the  town  of  Fort  uf  Spain,  TriiiidiHl,  whidi 
instAlhition  will  bo  an  intorcating  one,  from  the  extent  of  die 
area  lighted.  I  have  not  adopted  the  network  system  in  this 
insUmce  at,  nrcdcnt.  on  account  of  the  acattirrod  position  of  the 
liuuaes  ;  but  later  nn  pmbaUyiJl  the  secundariw  will  be  cutipled 
up,  when  tho  lighiiTig  in  thir  luwn  becomes  generkL 

All  transformers  should  bu  protected  by  fiuea  or  cut-outs,  and 
one  of  those  should  be  plocod  on  each  wire  lending  from  the 
supply     maina   t<i   tlic    iustrumont.     On  account  of  tho   high 
|kitentiul  emjiloyod,  I  profer  to  use  that  kind  which  oonaiat*  of  a 
thin  wii'e  of  a  length  not  lass  than  aix  inchm,  haringa 
such  as  A  lump  of  phuler  uf  Paris,   in  the  uiiddle, 
break  the  circuit  quickly  when  the  fuse  goes.     It  ia 
(ho  kiigth    of  arc  that  can    bo  maintained  hj   a  curreDt  rif 
2,400  viilta  when  the  circuit  is  broken,  and  therefore  1   think 
tlieHK  foMm  should  be  long  nnd  well  woighted.     Tlin  aecondaras 
should  also  huve  fuaea  itllncheil  between  the  jioles  uf  tho  tnns- 
furmers  and  the  distributing  mains,  though  these  may  be  of  tke 
urdinnry  type  in  use  with  low  jKitentLals- 

A  Nwitch  should  be  provided  to  open  the  cinruit  leading  to  the 
jiriiiinr?  |)ol<<»  nf  the  tratisfonnur  ;  and  nil  twitchn  which  thus 
eoiilrul  tu^b  i»ul4tnliftl  circiiita  should  be  made  Ut  anap  **V*^  ^^"7 
quickly,  anil  he  to  construetud  an  to  make  it  imuaaibli]  Lliat 
Utey  should  remain  iu  any  other  jmailiun  than  hara  on  or  hsnl 
off. 
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With  regard  to  the  viiing  of  liouM«  and  building  npplied 
with  electricitv  hif  mbans  of  tranafomera,  the  ralea  m  feiM  in 
ordinary  inBtidlationa  are  of  eonrse  applicable  throughout ;  but  I 
would  rcmurk  that  on  no  account  should  existing  ns  fitttnga  be 
utlliaod  in  any  building,  as  tho  chanooa  of  a  broaSdown  are  very 
Gonaiderabty  increased.  At  tho  Groavenor  Galleiympply  station 
tliia  was  bniiight  forcibly  to  my  notice  on  more  than  one  oecaaioo, 
and  1  may  mention  one  instance  which  ocourred  some  two  yean 
ago  which  will  show  you  what  risk  i*  run  when  gas  fittings  mt 
BO  employed. 

In  a  lar)[e  shop  in  Kew  Bond-itroot  some  of  (he  gM  fittings 
wafB  utilised  by  Uio  aontraetor  for  the  atlachmont  of  glow  iain|*, 
and  all  Wont  woU  till  one  evening  a  short-circuit  occunred  on  one 
of  Uie  gasoliors,  and  the  shop  waa  left  in  darkneaa,  Tbfy  at 
once  sont  over  to  the  Uallety  to  know  what  to  do ;  and  ihortly 
after  a  servant  oniiie  round  from  a  cnnaumor'a  house  in  Bruton- 
street  tu  say  that  all  the  lighta  were  «Qt,  Mid  in  a  few  uomeuu 
other  mesaongurs  came,  informing  ua  of  fortlier  lailuna  of  the 
ligiit  elsewhere  on  the  supply  circuit. 

\Ve  found  that  the  eunent  had  gone  U>  earth  at  Uie  ahuf  >» 
Bond-struut,  deatroying  the  iiutulation  between  the  priuMO*  and 
aocondary  of  tho  tnuiafonner,  and  thus  putting  the  pniuuy 
curreriL  to  eartli.  A  wtaik  spot  «»iating  in  Uia  iMBp  wire*  at  libe 
other  house  immediately  dovclopod  itself  in  the  same  Dunoer, 
agnin  broakiu^  down  the  insuLivtioii  and  puttiue  the  primaiT 
current  to  earth  at  tliiit  pLtce  aa  well.  The  reeuft  wiui  tbat  aU 
th'-wo  coniuimors  aituated  bolwcoii  the  two  breakdowns  wunt  left 
in  darkness,  as  the  current  traversed  the  oaithi  or  ntlior  the 
gae  pipes,  between  the  two  places  where  tho  breakdowns 
occurred,  instead  of  going  through  tlie  line.  'Wlioo  Uic  two 
faulty  tmnsfonnent  had  been  awitdied  out  of  circuit,  tho  current 
again  Howeil  through  the  line  and  tha  intervening  tnnafonnen^ 
thus  rcetoring  the  supply. 
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I  vnuld  neniArk  thxt  at  that  time  tlie  tmnsfArmon  won  in 
Mrie*,  but  I  (Alt  miit«  con««ivu  t>  liuulnr  ittAt«  o(  ttStnin  ocaurnns 
ta  »  panlle)  (Upfttf  i7«t«m. 

Th«re  uppcAnt  na  ront  neccsMty  «ver  t'^  ii«o  cue  fittiiigB  ;  bat 
if  it  be  ft  qiMetinn  of  cxpcniic,  let  tJiom  ht>  oiitirolj  cliacunnectwl 
from  th«  KM  pi[>es,  mitl  then  of  coureo  tlicy  nifty  bo  used  aa  any 
oriinAry  electrii-  lijjlil.  filtiiijpi. 

Evtiy  |itiii»«,  whuii  Hti]>]j|ic<L  Irom  distributing  itutiim,  kIiouM 
lwr«  »  main  nwiu-li  )••  control  th*  i)U|>ply  witliiii  the  buiiding, 
nod  wh*r«  nict«re  nvo  oniployed  this  ith'^uld  bo  rilaced  IwLvreen 
tho  m«t«T  antl  tiic  main.  Praferably  tb«8o  diaiild  b«  "  doublu- 
jHiU  ■  «witcl)».  FiMibla  ciit-oiit<  ought  also  to  bo  employed  in 
thft  l)-Huo  tuoini),  a»d  thvou  obutild  hv  pmportionod  to  suit  the 
nujciiiiuiu  uutT«iit  supptiod  to  lliv  buuau. 

In  tlraStabea,  the  WestiuKliuiiHe  Klucirii:  OmiijKtiiy  <;mii!<iy 
almoat  inTambly  glow  Lunps  uf  50  vo]t«,  tm  tlu-y  diid  thiit  Uit-au 
Wt  longer  and  are  stroDe«T  tWi  tho  ordinftry  100-voU  Iftuips. 

1  havf  now  tried  to  Uy  before  you  and  explain  thu  goimral 
pciuciples  of  vlovtricnl  rlistributifin  by  racAtie  of  ttnnF>fon»cra. 
vritbout  «nL«riii|[  tiiLi>  tliiM^ry  i>r  inl'i  ntJicr  ociviitilic  niiil 
tiieuretical  details  whidi  the  wibjucl  iimdvtw,  aiiiuv  nttcti  nintU-r 
rvquirae  indeMndeiit  diacuMimi.  My  i>bjuL-t  hna  bovii  t(>Kir« 
yua  a  ocncnu  outlina  of  the  priiicipJea  invohod.  and  llieir 
piaclical  apidicntioii,  na  iroU  oa  some  of  the  exijoiicncea  t  liAvv 
nioud  til  tliu  matter  niiico  T  6ist  took  it  up  witJi  Muaan. 
(tauUitl  and  rtildm  in  1683. 

Befoiv  miiL'ttiditiK.  lniwiMrcr,  I  vould  like  Ui  dmw  ytitir 
att«ntioQ  tn  the  maului  ol  iir>it;u  eximritiLnntit  iiiudi^  by  Mr. 
Willijam  Stanley,  jnii..  of  the  WuwlitittbiaiBe  Electric  Ciim|iiiTiy. 
and  which  w«rc  briefly  described  iii  the  Aniuiicun  joiirnnl  the 
Blectriml  Emjiiiftr  of  SoptcmbLT,  1887.  I  hnvc  had  no  ex- 
[■eriencv  mynrif  of  what  he  dcacriboe,  and  can  only  refer  to  him 
MB  inj  auttuiriiy. 

F^a.  20  imd  £1  will  ahow  the  tJiiMiry  uf  hi*  Hiii>ai7itiii>,  which. 
by  the  way,  he  calla  an  '*aiiti>-ci>iii'erL«r,"  lu  it  aiiixii>U  of  but 
ont  coU  only,  and  no  dial.iiict  prinury  and  HHuomijiry  lirciiitK. 

Pit;.  21  Khowa  one  method  nf  miaing  tha  |iulenltnl  by  muiiiia 
uf  thia  "aiito-oonverter."  A  LI  is  a  ccniTerier  coiiBiatiny  of  a 
ainit'o  "^l-  *nd  as  it  ia  evident  that-  one  half  of  the  cod  aota  to 
the  oUier  half  aa  the  Drinuiiy  iif  an  iiidiictjoii  coil  to  ita 
aeamdacy,  lliu  |»iU'ntial  bvtwvvn  A  B  ia  tunalant,  mid  double 
Ut»t  uf  A  C.  A  uurrviit  i>f,  %ii},\  500  rulta  could  Ihi  applied 
we«n  the  jKHiita  A  C  of  the  coil,  and  if  AC   wuru  tii  mpiul 

K.  a  current  hA^~in|j  a  potential  double  that  of  A  C  could  be 
off  between  A  B— -in  this  coae  1,000  vidta. 
_^  Tig.  20  ahciwa  Uieoretically  an  autocoiivcrtor  reducing  flic 
putcotia].  A  B  is  w  cnil  of  <»v>  oiixniit  only,  and  is  divided  into 
four  txjual  diviMutia,  viz.,  A  K.  K  D,  D  C.  and  CB.  If  the 
poUntial  betwwMi  A  and  tt  bu  400  vidta,  KiTiGe  the  aubdiviaiona 
ars  h^imI,  they  will  each  have  »  fourtli  rort  of  the  initial 
pnt«atuU,  and  Uierefore  mny  be  employed  iniividually  to  aiipply 
aimilar  rec«iveraaa  ahown.  If  the  reaiatance  between  adjacent 
diriaiona  be  equal,  tlie  arransemBnt  becomes  a  aeries  multiple 
enopling,  and  the  ooil  A  B  haa  no  work  to  d(\  conaequenily 
loaing  nothing  bv  conrenion.  If,  h'>wt>rer,  the  reaistanee 
bttWevn  any  two  adjacent  diriaionx  is  \-aricil — my,  fnr  instance, 
b>cWiM«d — th«n  that  portion  t>f  the  coil  A  B  iucliidiid  between 
tbuaa  diriaiona  acta  as  it  primary  to  tho  Mat  «f  the  coil,  and  the 
pot«Dtial  difl«r«nc«  bctwcuii  oJl  llic  bnuicho*  rciuaina  conataat, 

Frwm  tbia  it  appeani  that  th«  ooil  a«ta  only  Ui  supply  an 
tndttcvd  ourreut  1^- aucli  reaiatwicoa  in  any  divutiuu  aa  nrv  luwi 
thUM  til*  reaistauoo  •.'!  tho  neighboiirine  branchea,  and  bhurefotv 
11m>  loM  du«  to  ooDveraion  is  aimply  that  duo  to  tlio  conrenion 
ol  the  corrvnt  flowing  tlirouun  the  oJ^obmic  aum  of  the 
iwabuMoa  of  tho  lopamttt  bmuclics  i>r  divuiona.  This  form  of 
ogarvrtvr  poaacaao*  tlic  aamo  lucrit  in  potciituJ  diatributton 
tJiftt  the  tliroe-wiro  system  doca  in  tbu  diiwt  ayatvin. 

I  un  uoCawaro  whether  Lhiuu  itulu-cimverUm  have  been  lined 
is  pcMctice,  aiid  1  fuvl  ctibidcnkblu  doubt  m  tu  wli.U  tliu  rumilt 
ni^k  bo.  One  difficulty  wluoti  appaara  likely  u>  bUnd  in  the 
my  of  ■oooHB  witJi  auch  a  ayatom  of  oanrenion  is  that  as  the 
ki^-po(«ntial  inatiut  are  directly  connectod  to  the  lamp  or  titlier 
Mttivtu  circuits,  not  oidynrv  such  rvniivers  pUccd  nt  ah  ecjual 
w<iintial  abovo  tbe  lurth  with  the  main,  hut  nny  friiluie  iir 
braakdown  in  ihu  inaulation  of  thiinnctlrcr  cin^inte  wnuld  retnilb 
Eb  ft  tendency  lu  dcatroy  the  whole  iiiHidiiliuti  uf  ihe  syaleiii.  nut 
only  ftl  tlie  parti  cidar  Inatru  tit  eat  dinx-tly  coiuieoted  to  the  f&ult, 
bat  along  tno  whole  line.  When  broakdowna  occur  in  the 
iaaulation  between  the  aecoiidary  of  an  onliniuy  two-circuit 
ttmnafomer  and  tho  earth,  there  is,  nt  any  rat«,  the  insulation 
twtwwui  the  seconttary  «iid  primary  existing  us  u  safeguard 
tfftilUt  putting  the  primary  alao  to  caith. 

t  will  now  conclude  by  refen-iiiK  you  ti)  Figs.  22  and  25, 
which  will  KTophically  idiuw  you  what  the  derelapinent  uf 
•Isctrtcal  distributiun  by  tr.insforniers  or  secondary  generatuiv 
hu  done  towards  lesaeiiing  the  coet  of  a  general  electric  supply  ; 
although,  instead  of  "  lessening  theooat,"  we  should.  I  thiidc, 
my  "  feodering  electric  suj>jdy  jieuiAIe. "  The  ligurcs  ure  Uken 
from  Dr.  F.  Lk  Po|ia's  oituJa  to  the  Aniaricaii  jouruiil  before 
mentionod.  In  Fig.  22,  A  B  and  C  are  dmwn  double  the 
naitvnd  abo,  but  ahaw  proportjonnUy  tjt«  area  of  oruaa  section  of 
lb«  totftl  mftss  of  copper  neouMaij  to  supply  5,000  16>e.p.  glow 
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lAtnps,  situated  atamoftndiatAnccof  4,000  feet  from  tbe  dynamo. 
A  refvni  U>  tho  three-wire  ayatetn,  %rorking  at  a  potential  of  200 
volta,  with  a  (nil  of  [K>ti-ntiid  or  loss  of  enorvy  in  tho  feeders  •>f 
10  per  vent.— tli«  uaual  conditions  under  wbich  lliia  system  is 
worked.  U  dlio^t-s  tlie  size  of  conductor  required  for  the  same 
work  in  an  iuat&Uation  based  on  the  tnuisformer  sjstem,  allow- 
ing 2'5  per  cent.  Iriu  in  tJio  stipply  mains—only  one-fourtli  aa 
much  .-IS  in  the  direct  sy»tem.  If  thia  lins  wore  incroaaod  and 
made  equal  to  that  in  the  dirvvt  syatcm,  riz,,  10  por  cent., 
the  sixe  irf  conductor  would  be  tliat  shown  at  C. 

Fig.  23  allows  what  the  relative  coat  would  l>e  between  each 
of  tho  three  conditioiks  just  oanied.    This  si>eaka  for  itaelf. 

I  believe  you  will  ocree  with  mo  that  the  introduction  of 
tntiisformcra  rm  applied  to  oloctric  distribution  is  the  KnAt«st 
»tt:i>  forwnnl  ihat  haa  boon  nutdo  ainee  tho  gmA  Bloctrionl 
KAliibition  in  Parb  uf  1881. 

I  apiiond  a  list  of  towns  in  which,  aa  far  aa  I  can  aacertftin 
up  to  the  present  moment,  alternating  current  and  tnuiafonner 
supply  stations  orast,  giving  Ihc  approximate  number  of  lighta 
■iipplied  :  but  it  must  nf  necessity  bo  incomplete,  through  caiisen 
nliich  those  who  have  nian  Iriod  to  collect  slatisttcn  can  al^ 
pit-ciitte. 

CExrviL  ELKcrnto  Lroirr  Statioks  ok  tbb  TxAKSPOitMMB 

Sybtem. 

jljrfirarimate  Bqnitalmt  Oati/ul  ia  IG-cp.  Laiajit, 

Esui^Nn. 

Loudon  (Grofv«nor  Oftllery)  about  8,700 

Itrifjhton     

KaaLliouins. 

fiCOTEJUm. 

Calhtart about  500 

CiUifiiCiw    600 

Fi;a\(k. 
Toure  ,. alKjut  2,000        ...        Caulard-Gibbs. 

(jEriMAST. 

Aachfnltbon al>out  1,000        ...        tlauhrd'OtliliM. 

Ita  IT. 
Tirell about  4W       ...        aanlard-Oibbs. 


Fcrruitl. 
Lewtie-HsQ. 


Rmkin-Konnoly. 


Ukitki* 
WcetinghouM. 

Austin,  Texan  1,300 

B<nvrr  Dnin,  Wis.  1,300 

nnlriiHton,  Tm 1,300 

Denver.  Col... 7,000 

Stciiheiivilte,  OWo  ...... ..  1,000 

Oiirav.  Col 300 

Tyrw'uii,  Pa.  1,800 

r(i«ik-,iowii  W.    Ve. 6£0 

Morrintown,  N.J 6S0 

rarkctwburfl  W.,  Va 2,000 

Tn'iitQM,  K.J 5,200 

N'rtn-  Orlenna,  Ia. 6,200 

Tampa,  Fla 600 

Spriuicticld,  Mass 2,000 

I'ilt^ViirKh.  Pa 12,000 

„            „  (East  End)  2,000 

Buffalo,  K.Y 2,000 

arwMislmrjr.  Pa.  1.300 

TorrinKton.  Ct 1.300 

Littleton,  N.H 650 

Phils,  l'». 6,800 

Stspkten.  SUtcn  lakuid...  2,000 

KsThnnnli,  Oa. 1,300 

Pnrilsiiii.  Mn 6S0 

Boston.  Md 650 

Colorado  Springa,  Col 1,300 

Hartford.  Cl   2.000 

St.  Uairt,  Me S,EOO 

Miuitcapulut,  Min &,600 

Richmoud,  Va. 1,300 

Pittsfielcl,  MiaN 1.300 

Sbitnielci,  AU 650 

CnniHJill,  Out.,  Cnnads...  650 

■\VLccIiTig  W.,  Va 2,000 


Westiiighoiuv. 

Cbsttauoeea,  Tenn L6&0 

Piitsburgh.  Pa.  (as.) — 

Allpjthiny.  Pa... — 

Philjulfllphin.  Pa. 8,000 

Plainfifill.  N.J 1.500 

Schenectady,  K.Y. l.BW 

lliilxlelph^  Pa.(.S.AC)  1,300 

Carboiidale,  Pa. l.dfiO 

Lincoln,  Neb  2,000 


Flint.  Mich. 
N«w  I^nileu,  CL. 
Diihith,  Miiin..... 
Bemingt'in,  Vt,,., 
St.  Clwi,  Minn.. 
Fort  Soott,  Kaiw.. 
Itilli-UIn,  Mich.  . 
.Sun  Antiinio,  Tpx, 


660 
%60l> 

660 

660 
660 
400 
6d0 


Sjiiiiij^tielii,  O, 2,000 

Chrbovgau,  Mfcb.   660 

York.  I'a,          660 

Ocwiot*  N.Y 660 

NaBh»Ule,  Tann I.MO 

l'eek.kill,  N.Y 660 

CnJar  Kjijii.!*,  l.A 1,800 

U.it?i,  Mr 660 

I'nri  Hurnn.  Mich 660 

i^tilU-Alcr.  Minn 660 

Maiion,  Hans , 6M 

Jimctinii  City,  Kaus.  660 

BulMo,  Wye.  TeiT OOO 

Newton,  Kana 650 

Holnnkuii.  N.J I,i00 

AlKwiia,  I'a 660 

Havoac  Tunnel 1,500 


AMENDMENT  TO  ACT.  1882. 

tORD  THUBLOWH    ill  Lb  l.NTHODUCKD  ISTO  THE   H0U8B 

OK  LORDS. 

Ad  to  aiiKiui  Hie  Etectric  Lig/Ui>uj  Act.  ISSS. 

Be  it  enacted  by  tlic  Qui*!!'*  UkmE  Excolltnt  Majoaty,  by  and  with 
the  a>lvic«  and  (onstut  of  tho  Lonbi  Spiritual  and  Tnui]M>ral,  and  Com- 
niun*,  iii  tliin  mwent  Purhament  aaaemblnl,  and  by  Ihc  autlierity  of 
till'  Miinc  lui  Tolluwi :— 

1.  NotwitbataiidinK  anvtIiiiijU  in  (he  Elcclrio  Llglitin^  Act.  1802, 
no  Proviidoiial  Order  autnorisuiff  citn  atiuply  uf  elecCruily  by  any 
uudoTlakcn  within  the  district  of  any  local  autliwily  ahall  be  fv^uatcd 
by  tiie  Boaiii  of  'Trade  except  niLh  the  c^nacnt  of  suolt  local  autbority, 
uul«w  tlie  Boa^  *^i  Trads,  in  njiy  cau'  in  «h),:h  the  eonient  of  auch 
local  autliority  is  refowd,  arc  nf  oiiiniou  that.,b4.-ivu^v^;isCi>ATK^VX\K 
eircuuu^tauces  af  tlib  case,  ViuiL\  «£«Mnt.l.  q«^\.  Xn  V»  J&9mM&.  Vt*^  ^ 
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And  in  BQpb  cu<i  th«y  ihull  m>ICB  a  tpecial  report,  *U(i)i^  the  ([touikU 
upon  which  ilicy  Iwfn  liUpvnaiiL  with  mirli  untiiniit. 

2.  Scctioii  27  of  the  KtRr.ttii:  [jKhting  Ant.  1832,  sv  hmn^y  rniioaloil, 
tnc]  ill  lieu   therm(  [lie  (ollowiriK   i^roviaious  abiiU  have  cJ)'o);t ;  ibat  i> 

to  MV, 

Wh<n  any  undfTtaJcf  n  ar«  autlinrimd  by  a  provUiana)  anler  nr 
»™elal  Aet  tOBiippty  olftetrii'iiy  witliiii  snyarpu.  any  Innalaiitlio- 
nly  witliiii  whoso  jiimiiiriion  unrli  afvi.  or  any  j«n  thnrfHif, 
u  aiLiiated,  may,  within  fix  rioiiiIif  fift<T  the  minration  nt  n 
period  of  fortT'two  ycara,  or  iRich  ahorl«r  p«rioil  as  is  Riicuillc^i 
in  that  tieJuali  in  tlia  pronaiooal  <ir<l«r,  or  in  tiio  apecial  Aut, 
from  thn  iliLt«  of  thv  iiaMin^  ft  thn  Ai^t'^niihrnitn^Mirh  pro- 
■innal  onUr.  or  of  suoh  speiMal  Act ;  and  witliin  sue  luonthn 
afUr  the  explrtiion  o(  araiy  mbeaiuent  periwl  of  ten  y«ue,  or 
■iichRUorlflr^<enailtataj|>eGlAef)ln  that  bolikiriutheprorialoual 
onier,  or  in  the  apeda)  Act,  hy  uotloe  iu  wrltinK  rniuirc  sucli 
undcrukan  to  mII.  and  thcmipon  aiich  niiderLiKfrB  sliall  hcII 
to  tbtm  their  nDdertattiD)!,  or  ao  inucli  of  tho  Bamu  u  ia  nitliiii 
nidi  juriadietinn,  upon  i«Tms  of  ])»yinK  tlie  thi^u  market  value 
of  the  gMMlnrill  af  thii  hnHlnms  ami  of  a.11  lantts,  huiMfnga, 
worlu,  maUitialii,  am!  [ilaiilvf  nxvh  iiiii]i-rlaktrri<  kiiiUiIiIli  Lu  ami 
luHil  by  thmn  for  tlir>  pur^Hwa  of  tlii'lr  im<l<-rl<.kriiKi<'ithin  aurh 
juriailiclion,  awcli  value  W  W-  in  rasp  of  ililTtrtnix  ilnf^nmnnl  liy 
arbitratiou :  FroFid«<I  that  the  value  «f  auclt  gnodwill,  lamU, 
buildiacH,  works,  inalcrialk,  aitil  plant  ahiUI  ba  ilmiiiiHl  tn  he 
th«(r  fair  market  value  at  the  titii«  nf  tbn  ptiri-hasn,  iliit>  rmfArd 
IwJng  ha4  to  th(>  natilra  aii'l  tlinn  rcniililinn  if  kuHi  tiiiildlugH, 
nnrki,  mat«rialH.  auil  ulnnt,  niid  lq  tlip  nutc  i^f  r«[Kiir  lh<>rtoF, 
anil  the  ■iiitaMUty  of  tliv  hiiit  to  thD  J>ni|"jHct  ol  [tic  under- 
CaklDg.  and,  wlieru  a  (<arl  uiily  u(  the  tni'lL-rtakinK  UimiyhanmL, 
Uiany  low  oct:a(ione>l  i>j  nuvt-nuici;,  hut  »ith<jut  any  aiUiiiioii  in 
r^njoct  of  OQluliulKiry  jiuirlis*!.-.  T1i<>  BihiiiI  of  TiO'lir  may  'lit- 
t«ruiiue  any  otlirr  quealionn  which  may  amr  in  r«!nliuii  to4wh 
puwhMe,  and  may  fix  thv  diiiu  Troiu  which  *wh  [mivluuu]  U  tu 
tak«  iNlf^ct.  and  from  and  ttlr.i  tlm  dalt  wi  lixni.  or  unoli  uther 
date  Mnmyl*  agieni  ujioii  lidwrpn  Uii*  |wni<-]i,  all  goodwill 
laiidft.  ttuiliiiiien.  woikn.  maluiaU,  .md  plant  nr>  purotiascl  an 
iwrcriuaid  <liiir  vent  iu  the  locaL  authority  which  ha»  mode  tho 
purchov)!  rrcfl  from  nay  drliU,  niorlgag'^i,  or  Niiiiilar  obliga- 
tion! of  such  tiuiUitaknni  or  attaching  Ut  thn  iiiid«rtiiliiafr,  anal 
th*  povTcra  of  H»ch  uiiilertaknn  in  rnUtioii  to  (h«  supjily  of  vIih:- 
tricity  uiidui  tills  Act  or  snch  itroviaioLal  order  vrwodal  Atl  u 
aforaaaid  ivitbin  suL-h  arcn  or  [Mrt  thereof  as  abniuld  ahnl] 
absolutely  emu;  and  dmormiuc.  utid  b)uI1  vest  in  the  local 
authority  nfnrmaid. 

3.  Notwitluitaitdingaiiylliiiigin  tht  liwtpi'i?c«dini;)ia''tlon contained, 
the  Boani  of  Trailc  may  \<y  any  riiivisioaal  unlur  In  1*  niaili- 
hy  thflUi  un'lc-r  that  Act,  if  they  think  lit,  rary  the  t«nni  u^iuu  nhiuli 
any  locil  oulliotity  may  roiiuire  the  niide«afcers  ti  Aell,  uml  upon 
whit^h  th'  iin'Lcrbkkora  »halt  Im  rv>)iiirM  to  kctl  to  ludi  loeal 
ButhorlTy  their  nndortaking.  ur  w)  nniicli  uf  the  same  nvii  tillbin  the 
jurindintiou  of  siieh  local  aiitlioritv  luidi-x  thr  naiil  Kecti'in,  in  Hich 
manner  aa  may  have  been  o^eoif  iijion  hctWTon  Mirh  locnl  authority 
and  tlT"  UMilertakcm. 

4.  il,>  Whore  in  any  caw  any  electric  Hue  or  olhei'  work  ntay 
h»TB  iieon  laid  diwii  or  wecti'il  in,  over,  along,  «ero»»,  or  niidnr,  »nv 
•trcel,  for  the  purpose  of  siipplyiog  elnctricity,  or  may  hnv^  hcen  latil 
down  or  erected  in  any  other  (Kwitiou  for  such  jinipoae  in  mioh  a 
manner  u  not  to  tie  enlltt-'ly  erncloseil  within  any  ImilJinK  or  buildings 
or  wh*rs  any  rleciric  liim  ur  work  so  laid  down  or  crericd  way  be  tiaod 
for  "ie!i  purprw  nlhrrwin-  than  iliiiler  unil  auliject  to  the  provliiioiia  of 
a  license,  order,  or  ipecial  Act,  the  Buarl  of  Tca<Ic,  if  they  think  At, 
inay>  by  notice  in  writina  under  the  h*n-d  of  one  of  the  nMrttarioi  or 
Mautant  •Mjrptari'A  of  tne  Board  of  Trade,  to  he  len'ed  upob  the 
body  or  person  owning  or  xiainjj  or  uiitltleil  to  u«e  «ueh  electriu  lino  or 
work,  ri«iuiro  that  such  elwl.ric  lino  or  work  ahall  be  continued  and 
uaed  only  in  ac^conLanoo  with  mich  condittnna  and  subject  to  such 
rv^-ulnt.i>>n.if'>r  tltr  jprotoctioDof  thopuhli'Ctafety  andof  lheolcctricliu«« 
and  works  of  tlie  roetiuaator-OencrBl  as  the  Board  of  Trade  may  by  «r 
in  pursuance  of  such  notiw  pre8eribii,»nd  In  cn»o  nf  iion-coriipliaiiw  with 
tho  mill  regulatienii  then  the  BoanI  of  Troile  mny  nyjuire  inich  bixly  or 

lAaraon  to  remove  mch  eleclrie  line  nr  wnrk.     1  rovided  thai  nuthint: 

_j  this  sub-anctiun  uliull  apply  to  "ny  ulevtric  line  or  wurk  Uiil  •loun  ur 

Ilwcleil  by  »ny  Iwiily  or  pernon  fur  tho  supply  of  chrtridty  (teniTotcd 

FVpon  any  iiremiscn  oooiipioil  by  HUeli  body  or  person  to  uny  otlirr  paj'l 

rfanch  jirciuiaw. 

(21  when)  in  any  f4se  ikuy  pleotri«  liiir  or  work  in  lu&l  fui  tlw 
HUpply  of  elMtri<<ity  in  111011  a  [iiaiiner  ilh  to  iiijuriuuily  alfect  any  tt'l(i> 
gnpli  line  ol  tho  Pontrnantef-GL-netiil.  or  to  aH'ii-t  tii«  lidegrahhic  com- 
inunieatiiiu  throngh  any  Kiich  line,  the  roKtinaMti'i-OeiieiHi  may,  by 
livlioe  to  bo  aarveu  npon  the  boily  or  pi'iiHiii  owninjt  or  n*iug  or  uutitkd 
to  use  nich  elet^trlc  line  or  work,  re'iuii'e  that  audi  butiply  be  uon- 
tinueil  only  in  aei.'i>rduiucc  n'ilb  lut'li  <  oiidiiiuiui  und  ruKuuiti'>ii><  for  tbi' 

protection  of  the    Irl-.-gtsiph    llTii-s  of  Ihu    l^mtiiiNstnT-lieufml    ami  thy 

HleETaphi'C communication  iliroiidi  iht'  Mtn^e  ah  h«  luJiy  by  oriupursu* 
auce  oinch  noiiee  pririeriliv,  uu'l  in  dt'faiiit  »l  ooinpltauee  ivitb  luch 
canditiona  and  rtmnlatioiia  llii-  I'-jBtiiiiiiei -Ueufral  may  r!'«[uire  tlmt 
thd  HUpply  of  eli«ini'ity  thniiiKb  i"iL'b  idectvif  liuv  ur  work  ■UaII  )hi 
forthwith  dlBcontiniied  ;  iinivi.W  thai  nothiuK  in  tlii.i  aiib-ixictiou  uliall 
apuly  lo  llie  supply  ni  plectricily  tliroujfli  any  clcetiic  line  or  >rurk 
llttl  down  or  «rw;t"^l  undu  nnJ  smhjfct  to  thr  |iriHT»ic:n«  ol  »riy  llc'ii-!»", 
siilu',  or  ipMisl  A<1,  or  which  tiiav  be  used  in  accordance  n-jtli  any 
sonditieiu  or  reguUtioiu  ^ircuc^riticO  by  th«  Boorl  of  Trade  by  or  in 
pamifliiuMi  of  BDV  notice  fivt<a  liy  them  umler  this  Ruction. 

(3.)  If  anyliwiy  oi'  penion  fnilii  to  comply  with  ihi-  iwiuireniunts  of 
ftuy  aotieo  which  way  \t  ser^-ed  npon  them  01  hiui  under  thli  section. 
■UQh  body  or  iiorson  Khali  he  liable  to  u  )>v:iiilty  uol  exoM<diag  twenty 
Wttai»  hi  9ra J  «uok  olTiin<«,  to  W  [^^"viiii;!!  luuimvily,  uid  any 
offart  of  sammarr  Jurladictioii,  on  complaint  made,  nuv  inakd  ta 
t>nteT  fVj^cting  iod *athoraihg  tb*  rMnoval  of  any  elei^trie  linvor  work 


specilled  in  iitch  notice  by  such  person  and  upon  suck  ternw  M  Ihajr 
may  think  £l. 

(4.)  Any  noticed  authonMil  to  he  auncd  under  this  iootion  vpvA 
any  body  cr  ponon  nuy  be  ■orved  by  tho  hiuc  bMiie  addresMd  \a  Mck 
body  or  |>er>on,  and  being  left  at  or  transmitted  urough  the  post  t» 
any  ofStw  of  in<'h  body  ur  tho  inniial  nr  lut  known  pUce  of  aood*  ef 
such  porHoii,  and  auv  notice  *n  aarvml  hy  |NMt  Nball  Iw  danned  to  havs 
VicTii  Korvtxl  at  the  time  when  tho  l«ll«r  containing  the  notice  would  be 
deliveird  in  the  mini]  course  of  noft,  and  in  proTingincIi  Kmoe  it 
»haLl  be  siilIiciGnt  to  ]>rDVc  that  the  Ictb^r  oontainiag  the  notiDO  wu 
proi'i'rlv  Adilr^mwiii  and  jiut  iiiti>  the  post. 

(o,)  lu  thin  unction  t^jui*  and  nsijinMrion*  to  which  by  the  Electric 
Lighting-  A<'t,  1882,  innantngs  are  awignol  shall  hrnn  tlie  satn»  r«Bpac- 
liet<  uioanin^.  provjrl^  that  the  t^rm  "  street "  ibAll  hudude  u^r 
Wjuaif,  ojiiri,  ■<■  alley,  highway,  lane,  road,  thorou^i&re,  ot  PVbnC 
iManagc  or  |ih>i't>  whatever,  lUid  ijio iiiireniou  *'  lelegraphio line  bImII 
have  thv  iiKaniiif;  sj^^ucil  to  it  by  the  Telqgimph  Act,  1878. 

(b.)  XothiiiK  ni  thia  nection  shall  apjily  to  Hiy  electric  tine  or  work 
of  the  I'OfitnvuterOesi-ral,  or  to  any  olhtf  electric  lin«or  work  owdor 
to  111'  lined  Solely  for  lelegrapblG  or  (elephoiiie  pur|«oea. 

5.  'I'ltii  Aet  may  be  eited  an  the  Klwtrii!  Li^htiiii;  Ai!t,  1868  ;  snA 
tlic  KlKitrii^  Lighting  Act,  1882  and  this  Act  a\\ra\  be  read  ami  cou- 
slnifld  t'lKoihar  an  niiir  Act,  and  may  br  citcil  t«ic^ther  for  all  jnirpaoea 
M  the  iflectric  Lighting  Acta,  1682  and  1867. 


ELECTRIC  UGHTING  IN  THE  CITY. 


At  a  meeting  uf  tlK>  City  (^tunmiivion  of  Scneen,  held  on  TueadMP, 
at  whtiAh  Mr.  W.  H.  ratinull  pmidded,  the  Str«cCs  ConunittM  broa^t 
up  n  n^iKirl  iiul>niiLiini(  for  adoption  an  amaniled  arrangentent  with  the 
Aiighi-Amnrii^iin  itnisVi  Electric  Light  Corporation  for  lighting  a  dis- 
trict of  the  city  i>y  mean*  of  eloctricity.  The  dutricl  to  Iw  lighted 
couimencwl  from  the  frvnt  of  the  Boyal  Eitchaoge,  ud  coupriaM  so 
Tniich  of  the  city  aa  lie«  lietwem  the  Ponltry,  Cliea|wt<U,  St.  Paul's, 
LndgatP-hill,  and  Fleet-street  on  tho  north,  and  (Jueeu  Tiotoru-strMt 
aixl  the  Enilimikmont  on  the  coDth- 

Mr.  J.  C.  Ball,  in  moving  the  adoption  of  ttie  re|iort,  rvfenvd  totbo 
iirtvioiiscunneutiuii  ol  the  Coniniiiaiun  witli  experiments  in  elocMe 
liglaing  iu  the  tily      lu  1876  they  tried  ilie  JshliNlikofTsjiitem,  nt  an 
cxtnutii.-  uf  7}  ttmua  the  cost  of  bm,  but,  sa  far  J»  they  eould  jud|^,  it 
fiiikd.     In  1B61-82  they  entered  into  eouttncta  with  thrwi  ooinp«aLw 
foi'  i.'X]icriiiii--n tally  lighting  the  irily  at  the  aainu  tiine,  to  tnt  which 
woA  iliR  liffttrr  Eyctetn.  The  llnuli  Cuniiuny  ctiarj^d  for  wotka,  inalal- 
Inlinn,  ktl'\  lii;btiiig  in  thr  distiii-L  nllnttid  chrni  £1,410,  or  twin*  tha 
ci>\t  of  ihi'  >pM  rlii-n-.  but  thr  1i;ttii  ^avi-  15  timrat  more  iUnnunating 
[inwei'.     The  Loulin  »y^tcm  cost  £2,930,  or  four  timce  the  owl  otgu, 
the  illutninaliiigpewer  being  14j  limes  greater ;  and  the  Sinxaa 
nr^teni  '■wl  £3,T20,   or  31   tiin*«  thi'  rn*|   nf  the  fpt  in   thedlatriot 
allotted    th^m,    the    illuminn-ting    jKm-er    being  13^  times  grefttw. 
They    afterwanls     entered      into    a    oontrset     uitli     the     EdltHl 
ConiiMiiy    fur    lighting    a    i«ri     of    the    city     with    lucMidcaenit 
liubtii.     None  uf  these   ayslL'nu    or    ex]>eriniFnta    itaro    latild^tiBBi 
Ilie  tenn«  nf  tliu  preeeiil  iiroiiowid  (tiutract  with  the  Anf^o-Amencaa 
llruah  Coin|iaiiy  wcrp  rlouhle  the   prieo  ol  gas  iu  t!ie  eaiue  area — riiu, 
£4,SS4  inntcaxl  of  £3,200     but  they  would  gel  i2  tinia  the  amount  ef 
tight.      It  wu  eontnmplated  to  use    136  arv  lunm  of  S^OOO  euidle- 
powfir  <Ach,  at  a  i^oot  of  £26  |iur  unnum  each.     Tha  oomraitt«e  bail 
selected  the  niimt  fiequi-nnd  p«tt«  of  tbn  City  for  the  oiperiiMnt,  hmt 
ifit  proved  asiiccrra,  thrre  would   bn  no  ilifflculty  in  ck tending  it 
tbruu^houi  ilic  City.     He  believed  ttie  conlr^ct  was  not  onlr  ft  bii 
one,  but  virtMsUv  a  eiit-nidcd  one  in  favour  nf  the   public     TiMJ  had 
hail  MTiitilniiit*  Ironi  ntaity  i]iiartnr«  nf  the  inttiOicieucr  of  the  lighting 
in  the  City,  bnl  any  inoreaao  in  the  number  of  gas  lampa  would  ha 
very  eirieii&ii-iv     Eloclric  lighting  would  not  only  aHard  a  gnatly 
Iwlter  light,    but  ivuuld  iiilniiuisc  the  risk  uf  fire  and  l«nd   to  the 
pmteetion  uf  pi-oin-iLy.     Tliu  coal   woidd  naoemltate  an    ini  initi  ot 
nnc-ei^htb  of  a  penny  iu  the  ;ntuni  on  the  ralothle  value  of  the  CtH', 
of  whicli  alxnit  oncliflh    of   the   whole    aroa  would  be  bghtad  nj 
■ibvitrioity.     To  thoDG  who  had  any  uxiKrienec  of  the  atnMMipbere  of 
the  largp  lutablixlimcntJi  of  the   ('ity,  vhete  hundreds  nf  worKMOfila 
wHi«  Msnployiul^aurh  iu  tlic  printing  olFicn* — tlic-  Hilvnnlagn  to  nMlth 
by  the  inlroiluction  of  the  etectiic  light  would  he  (ntcDt.     VrliUe  it 
viu  pruuusod  to  make  a  eentmct  for  n  term  of  screo  ye*ni,  any  CkOor* 
of  the  Coinpnny  to  obserw  its  proritiloiie  would  not  oady  bricg  about 
ilt  iinmedinU'   eaiK-i-linvtit  and  tlia  forfeiture  of  the  deposit  of  lil.OOO, 
but  wviild  inHivt  oil  the  Company  tho  teas  of  their  isoBopoly  ot 
pniiir    lightiug,    !io    tliat   in   their   own   lutenat   the  Cempauj' 
wouki  take  (-aru  to  have  nu  failiiri<.    Tlie  whole  of  the  itutftllalion 
wu  to  lie   EiiiisUiil    by   Ucluber,    1889,    but    they    hoped    to    Itava 
thr    City    liKlit-cil  HtreuL  by    atniBt    lut    Llie    work    pragrtascd.    Thv 
Ooicipnny  woiikl  have,   iu>  far  oa  the  Coinruimon  coaid  STkot  it,  a 
niono|ioly  of  priviitcclMTtric  lighting  iu  t\w  di>triGt,  birt  tSey  vouU 
nii-t  eoin^iel  the  inhnbitnnt*  to  use  it.  and  it  woa,  tliArefme,  to  their 
interest*  to  mnkr  the  cbnrgiv  as  low  w  jenibtn  in  order  to  secare 
orders  anil  to  eom^iote  with  the  gax  iu|>|i1y.     Tlie  saiiiD  nonopaly  of 
lighting  was  now  given  to  one  gas  company,  with  th«  rmttli  that  tba 
coat  of  pulvlic  street  lij^btinf;  won  dcoroaaed.     In  the  prMcnt  okw  it  was 
oxtiuiulol  that  eoL'li  am  laiap  in  the  HlreeU  ivould  ciist  £40  tier  anunin 
to    thi   Comiiany,   who  would,  therefore,  lotut  £L4  on  each  tamp  .  buc 
they  Would  b«AT  tliis  Io#s  for  the  M.ke  of  the  leouojioly  ol  private 
lighting.     If  tkfi  ex[K'nmcnl  proveil  luocetafnl  tli^  mi^t  go  to  otbsr 
conipaiiicM  and  gel  lioltur  irtius,  and  if  it  wrro  a  bunrt)  they  coubl  taQ 
hiok  ntKin  the  fpu,  bcxidu  making  tin-  i-nnipany  |uy  (or  the  (allure. 
It  hadheon  iiigg<»teil  thai  the  Cominimiou  luight  undertake  the  work 
more  ecoaomicitily  and  junt  *a  tlliciently  tharuwlTo,  or,  at  all  cvmli^ 
thuL  tiiey  should  bvrtt  a  right  of  pr«-«ai[itioa  of  tlw  bIinw  oT  tba 
Company,  but  a*  eUetric  lis.-itiug  wm  sti}I  in  its  inf  dcv,  he  " 
that  attnii  period  (hey  had  hetlar  let  other  people  wlw     " 


he  tliM^ 
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til*  Tork  da  it.  He  contendei)  Uial  arc  liKlilinK  i*aH  the  proper 
Bcxio  of  UlnnDimlb^kcilj  oncb  aa  Loailoii.  and  obicrved  tUit  the 
SMtnat  T*>olnnplam  the  proriition  vr  nbadcnirleM  Uoips,  and  of  ^tow 
lampi  in  the  mailer  rtreeti.  lie  b«!ipT«l  that  if  the  work  va*  e*ir\td 
out  aa  pmjKMMl  the  ('omniiuinn  wonld  bo  entitled  tJi  thn  lliniiku  n(  the 
lutily.  At  all  nrcttts,  tlwy  u-nuM  ha  liknly  tii  hhng  the  put 
'  a  to  their  bnarinv.  Even  that  tiuall  a^Ulion  bad 
effect  of  [wliiciog  IBO  price  rf  ga»  liy  M.  im  1. 000. 
hojnd  that  toracr  or  later  the  gigantic  ga*  iDoua]K>]y  would 
hr«lMii  doiTB.     For  tbc«M  (vaM>D«  he  tirKsJ  llio  ComniiMioii  to  iul4|it 

!  report 

■v.  C  T.  Hkntt.  08  on  ninradment,  movwl  that  th^  report  ahotdd 
be  rofctred  back  for  further  c^oiuiideralEoii.  He  argne<I  that  the  pre- 
wot  lighting  of  the  Oiy,  as  far  ai  lO  jij-m-Ik^I  {iui))(i«C!i  vtiv  uud- 
eemed,  waa  perfectly  HuSckot,  am!  tlut  aiiytliiiiK  furthur  ^-uiikl  U- 
iDer«]y  a  luaurr,  for  whlcli  lite  rdli?[iavcn  alioulil  not  K-  ualln.1  upait  to 
paj  ati  iiicr«aj>nl  tax.  He  objirtwi  to  tJia  report  od  four  Kramids — 
vii.,  beoMiw  arc  %htiiig  wa«  uumitakle  fur  tlia  purpoM  i 
Iwnaiii  tlie  iUiimiiiKtiiig  powtf  omild  tiat  he  ailaqiiat*ly  eatinialed, 
and  ■va,  thenlbra,  euotnoudy  cxagxentted ;  Ih«iiii»  tlie  ooit  wan 
prahlbitoty,  and  becaajK  he  coiuideml  th«  ti;nii>>  of  thn  rnnlract  oimi 
Mcmrv  riitirUim  in  thn  intcrmta  of  t1i<^  |niblic.  On  th<^  gmiiniU  lie 
W|g|ed  lie  Court  to  pve  like  matter  further  c«ii*ideiiili«ii. 

B^*  J.  K  8t|p  uhterveii  thai  fuiir  or  tivo  yvara  ago  a  grenl  deal  of 
■tMMMy  waa  ii|iaitt  bv  Ihn  l^nrniUnion  in  oxporimntita  with  th«  nleotric 
Ugjit.  It  waa  hartlly  for  lh«  Cominimioii  to  coiitnnipUU)  liehtinc  una 
ponion  of  cb*  City  at  the  ejiiwuM  of  ths  othor,  They  had  ahown 
Ibur  ileaira  lor  the  li^lit  by  tbo  large  sura  of  moooy  they  had  niMiit  tii 
•iperiiaeata.  II  ihcy  eonlBmpUtnl  adopting  llie  ulecuic  liKht  It 
oQglit  to  be  for  iho  «!iolu  City.  The  Masim-Wwrtuti  EI«.■tri^^  LtKht 
Oeomisiir  woald  vipplj-  lUf  electric  light  tu  the  whulu  L'ily  st  £15,000 
for  Ute  imt  coat  httin^  A«.,  and  £S,87&  a  >-?ar  for  mam  lain iiif;  the 
llghU-AOO  tainjit  of  450  candle -{iowi.'r  tacli  Iwing  auitplied.  TliU 
voukl  pay  itaelf  in  Itro  veara.  Hr  aakod  them  to  recunaider  the  inattnr, 
*•  aa  ta  gat  it  done  in  tfia  c1ie«p«>t  way  they  coidd,  and  not  to  haT«  a 
■rraii  jeara'  monopoly. 

Mr.  KrMsmui  refciied  lo  tlie  iutuRicicat  maimer  in  whicli  the 
City  n'ak  lij^Lt'il  ax  coiiijiaml  irith  the  Uolhii  ii  ilinttict,  aiid  olwirvod 
tbftt  ha  did  not  knov  a  not*  Aiamal  f>iac.<i  ihnii  thn  nnighhonrhnod 
af  au  Paul'aat  night.  The  elaetrio  light  hnl  Uva  adn[it«)  iii  Hcvr 
Totk,  Brooklyn,  Paris.  Vimna,  Mid  noine  towna  in  BnglniHl. 

■r.  HerMli  naid  he  nui  HUungly  in  farour  of  (cettlog  the  electria 
Uglit.  but  tbflj  <lid  not  iraiit  lo  he  uutrH|u>iid. 

~  '.  J..T<  Hoar*  ni{iperte<l  the  auieuilnieuL  He  reforn-'d  tu  thn 
jvements  which  had  taken  iilaer  iti  ipta  liuhtiuf-,  and  obavrvr-ii 
au  nu  beeesiing  a  fonnidakdr  rlvid  to  the  cWiric  li^lit.  A  new 
lu^  lud  been  braulit  avnr  from  Herliii  whii-'h  ptw  a  unnclerrtil  %hl 
at  *  conaaniptiMi  of  mdy  twolte  fei^t  oS  gim  tier  huiir.  The  tkiurt 
oooU  not,  ooaaistratly  wiili  iU  duty,  agree  to  thn  report,  ami  it  ought 
H  he  srnt  hack  foi  fuillicr  (onfidcration. 

Kr.  L>  R.  Phillip*  j:i'I  Mr.  O.  8b«v  aim  lUpported  tk?  auoui- 
Oieot,  whili-  Kr.  Deputy  S«ott  wiiml^v  nilviicatvn  the  ailoption  of  the 
FfporU 

After  aame  fiirtker  diaeiuaion  the  aTDenilnient  wa«  declared  to  be 
<Mifad  «a  a  ahow  of  hand*.  A  dlvlilon  waa  deruandcd.  with  the 
Tvolt  tint  tbe  Mieadtnent  waa  carried  hy  36  To  17.  The  re[>i>rt  wu 
aeoatdiagly  tefcrml  back  for  reoonaide ration. 


PROVISIONAL  PATENTS.  1888. 

FEEiirAtv  10. 
•lootvlaal  tooL    Thoniaa  Tliurc  V'lutefteldi  EAUoa 


r 

^P^  eUre. 
^■^  f-,  nitt*Anv  11 

SOTS.  Aa    laiproTe4   olootrlo    Mlaro     apparMoa.     Aruiand   C. 

IwBUOWfki,  46,  S'>ulhiriiiitnnl>rlil(iinK",  Ij^UiI'jii, 

213&  Aa  ttnprowwd  metboA  of  ooaetauotins  *>>d  regulAtbu  «ro 

lanpa.    U'altt-r  Kcwbodium.  2'J,  Lti-cr  slrctt,  Miui.' heater. 
2U0.  EBpravDiBaattt  reUtla«  to  elootrlc  toUsraplu.    Akxaiuler 
_  Miurhra<].  45,  SinitlYain]'toii-liiiililiii>fi,  Lonilou. 

^^B  Fr.uitrAi'.v  13, 

^^n8>  EaurftTOOBoats  !■  plMoa  (Or  aooosdAry  iMtttorloa,     Rohtrt 
B^HB  Boyd,  18,  ltti<:lunt;itam'stii;vt,  Stri>itd,  Lijmivn. 
UTS.  maoKrUt  Ucbt*.    ManUUI  Wheeler,  IS.   Uuckiogliaui-atioet. 
Strand,  Lundou. 

Fennr.inv  14. 
2236l  lM|il*l*lilMili  la  or  appllo&blo  to  olectrUi  oonduoton. 

Jelin  AniMU  Iky^e,  Norfolk  Ilmmi.'.  NiitrH>]k*sii^i't,  Liiinluii. 
S23SL  Jbi  tMpnwod  olootiioal  door  and  window  contact.    J'lhii 
Tlioiiuu  Mxvtivld  »!id   .liiu.jili  Ton  TuiitpiJiu,  21 ,  Kiiisliiiiy-iuiir- 

ffl9&.  ZavroToaieiita    rolntlog    to    dyiuuno^oleetrle    maohlnea. 

Ifeui^'    [lamH     Lake,    45,    .SouitiAiii|'t'iii.|<iiil<Uiij^.    I^oniloii. 

(Budolf  Eitkenuwyei.  TJnilwl  .Swies.)  — ;CpI^l[■l^:t^'^)H.l■:iliMIwl^.J 
SSO-  IiiiiUO*waoBf  Id  prlattog  t«legr«pluL   .liuxiMUy*  t.iinill*', 

SI,  8outl>ani|)(uU'laiidin(,-'4.  lytiiilnTi,  W'.C. — iL'out]ilrt(  sptciti- 

ution.) 
aaw    tMSTtwnuaXM  la  nrttcltoa  for  eloctnc  otrculu.    AITrevl 

Craliaoi,  47,  Ijocoln'e  Iiiii'bcllA.  Lf^iidon. 
SSBOi  IMgwo— nf  In  ttwmo^eotno  and  Corruuic  battcrlea. 

Oagp  Mtatejs.  97,  Ncngatc-vlrMt.  H.V. 

Febbvabv  Uk 
SS14.  ImpmwnnaaX*  la  elootrtoai  MdMj  raaea.    Sebactitn  2Uiii 
di>  F«rTantl.M.  South*  mptoo-hnilding*,  London,  W.C. 


2304. 


ImproToaiMrta  la  llreproef  ~bati«a "  lichu  for  olootrle* 
oily  UKbtiaK  tbo  at«c«a  of  tboatro*  aad  etlior  rtmllar 

bnildlnjta.  .'<»ruu..-l  Siji(ui-.ith  ani!  Enicst  Lower  Herry,  2i, 
AiiiLilii.  i.jiiil,  (_'l.i]iliJLm,  S.  W. 

laiprevoiiMato  tolMlns    to  dynamo  olootrlo    ma  nhinao 

t  nrl  (..'■"iri"!"?!-,  45.  Smiibnriiitunlimliiiiijr'.    [.oii'"!'!!!,  ^l' Complete 

ii[fcoilicjit.i--.ri.  I 

ImproTentoata  In  dynano-olootrleal  naohlaeo  aad  wppa- 

ratn*  naod  In  oonneDttoo  tberewltli.    .Sehulian  Ziani  da 

Kcrmnti,  24,  ai)iiilistii|>t-r.n-buil>iiiijr«.  I^'udoii,  W.C. 
Imprereaionta    In    alootrloal    nalBO.     Se^iaatian    Ziani  da 

t'ln-rarLti,  21,  Soiilhiinpii-pii.t.nikliti^N.  London,  W.C, 
ImproTMnenta  In  dynamo-electric*!  ntaoUnea  aad  iqrpi^ 

ratua  naod   la   eonnoctloa   therewith      Si<l«<tisn  j^iaiit  de 

FerruiitJ,  24,  Siitilh^iiiiiiton-UiildirigH,  Loadoti,  W.C. 

FKButtAiiir  16. 
Aa  laiproved  metbod  of  manuteotartac  worea  platan  for 

■eeoadary  balteitea.  >rirk  iUtlr-r  ;iiid  .loliri  ^Vanu'I.  21, 
h'in-liiiry  |<iivMni-Hi,  l-miilnti,  l'.,C 

An  lnii>ror«d  ayalem  of  electrtoal  or  otber  alxnalllas 
betwoon  aticnial  cabin  aad  drtver  and  Koard  La  ohargo  of 
rallwny  train*  la  oaotloa  or  otlwrwlao,  and  apparatna 
therotor.    -lolui  Oniir,  HI,  Kixi.'liiiry-j>.in'iiiciiii,  Li>iidi>ii,  E.G. 


2S63, 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

FEniiuAiiT  18,  1837. 
ImproTonwnta    In     elootrlcal     prtmors.      George    Stoart, 


Tliomaa  Fetor 


Glsbert 


5485. 


83%. 


In     elootrlcal 

Kl•^^■l^k  Woik-«,  Xf "'■iLill'-on-Tync, 

Fhiimt^hv  19,  1887. 
S598.  Improwomimta    In    olootrlo    gaa   Ughbara. 
Hewitt,  6,  LoM  "trcrl,  l.iViir[">o|. 

Aruii,6,  1887. 
5096.  Inprovomeata   la   dynnato^leetrle   maoMnery. 

Kn]i|i,  AT.  Liiiriihr*  Iiiii-lirliN,  tximUm,  W.C. 

.\iiui   16.  1887. 
ImproTomcnta  la  and  conaeetodwUblntoraalaombnattoa 
Uiormo-dyaaa^o  easlaoa.    Jamca  Hu'creavca,  4,  Clayton- 

N(iiii:'',  LiviTjn")]. 

.Um,  10,  1337. 
m  pro  vent  enta  In  eloctrloal-appararaa  tor  proventlng  ear- 
roaloa  or  Incmstatlon  of  atoam  ballon  and  other  nimllar 
Toaaola,  and  for  removtag  tbe  lacruatailoo  wlicn  oaco 
foamod,  Auji'inli-w  J'.'iin  M-':i|iiiitid,  22,  t^iicbaui [Hoii- build- 
it'ffi,  Chaooory-hmo,  W.(.'.,  .Mii1i1|p:m-ji, 

.li  i.v  1ft,  1887. 
10,067.  A  proeeaa  fOr  the  aatraetlOB  of  altinUtiltiai  from  Ita 
Baorldea.  by  olootrolyala.     Hrimt  iln  Fnim.  66.  Fli-et utront, 
Luiiiiiiii,     I  Myithil  [liTijaid  niid  Eiii'i«'t  It'iuahl,  Kraiirr.i 

Jas,  J,  1888, 
laiprovBBionia  la  and  rolatlas  to  apparatna  lOr  soneratlac 
olootrlolty.    Ueiity  Uarrie  Lake,  4^,  tjauthaniptDn-buildiiigi, 
LondHiiii.     (WilliaiQ  Uiuaana,  Uiiited  Statca.) 

Jan.  14,  1888. 
Dnprovonoats    Is    Cbormo^lootiia    aloaioata   aad    pUo*. 

KoWl  Jiouli  Oidclicr  aiii!   ibe   Firm   of  Juliiu   I'intw-h,   28, 

Southamiitoii-truilJiii^.^  Londou. 


100, 


62i. 


SPECITICATIOXS  PUBLISHED. 
1887. 
563,  Dyaamo-oleetrtc  mnohiae.     II.  H.  Leigh.    iClerc.}    8(1, 
Elootrlonl  meter*.    S.  A.  <]>-  Fcrntnti.    8d. 
Dyaiuno  olectrloal  niaotalaoe.    H.  7.,  iln  Ferraiiti,     lid. 
Dtao  dynam»«leotnc  maddaoa,  Ao.     W.  H.  t<ayni-«.     Bd. 
Eleotrte  tatoBrapk  apparatna.    .1.  It  Wilhn.     I*_  3i|. 
831,  Converting  altomatlnE  earronta  into  ooatlanoiia  onoo.    11, 
lintaincli,     8"!. 

Doetrolytloal  treatment  of   or«a    for    roooverlag  geld 
allvor,  Ao.    II.  Liiiiriifiiiii,    8(1. 
ToloKraph  poloa,  fte.     I).  WilwiD,     B-1. 
Klectric  nlnrma.     II.  C.  CIi<k'{II<i'I.     ftl. 
SlmolUvaooua  tcloKrapby  aud  telephoay.    (,'.  :ield«ii,     &1. 
Elootrlo  alarm  elooka.     II.  Buurltiiaii.     8d. 
3943.  HonaiurinK  elootrio  enrroata.     V,'.  H.  IJgiiglM,     OJ, 
4153.  Mochaaloal  tolepboao.    T.  II.  ChiirUii.     frt. 
B329.  meetrltal  alsnallLas  apparatna  for  raUways,     W,  K,  Lang. 

d.m.     8<l. 
11,923.  Platoator  primary  or  acoondary  electric  tkattorloa,  *o. 

r_  I,  K-  r..  M,uK-i-.    ai. 
14,7b8.  Bwltohea  for  maktaji  and  l>reakla«  dreoiu  eoavoylas 

olectrlo  currcnta.    i. .  M,  I>oiTiiaii  und  H.  A.  .Smith,     fid. 
16,361.  UaetrlobolU.    A.  Oavu.    &d. 
16,376.  Klootrle  are  lonpa.    C,  B.  and  R.  D.  Nohlo.     ftL 
17,157.  Calvaatobattorlea.    U,  H.  Uke.    (Whitton.J    6d. 

1C86. 
10,477.  OopoalUoa  ofplatlauBi  by  eleotrlolty.    W.  A.  Tliouis.  6d. 
12,833.  SnbjoeUac  tbe  poraoa  Ma  vWcuVq  QttxxtnWa.     ^.  Vn^ewo. 
auAO.  l'\enai\\.    fe'\. 


701. 
702. 

717. 

aoo. 


S3d0. 

2517. 
2959. 

3&05. 
3878. 


ELECTRICAL  ENGINEER,  FEB.  24.  1888. 


COMPANIES'  STOCK  AND  SHARE  LIST. 


DiTid«i»i. 


3.U11.  . 

12  fob 

la  Feb 

16  Fi-b.   ..... 

15  Fob 

n  7fb..  B8.. 

80  D« 

10  Nov.  

1»F^ 

96  Jul;  

liOet.    

18  Oct.   ..  .. 

14  Oct    

IZJkh.    

12  Jul 

I  Feb 

88  Opt.    .... 
12  Jan 

iFeU    

a  Jui 

2KDV.  

3  J«H 

12.1.n,  

27  J«ii     

27  .I»n     

8J»n     


Xant. 


PukI. 


Afr'ciui  Direct  4%     

Angl^.AinmciDtirualiE.L 

—  fully  pftid  ..  

Aiiglo-Amrricoii 

—  Pi*C 

—  Dnf. 

Draiiliui  Snhmariiir 

Coo  Tclopbonc  k  Main    ... 
Oil*  

—  10^  Prwf.   

Dir««c  ^ix&DJdi 

—  ICXPref.    

IMtkC  UiiiUHl  Suiea   

Boalcni  

—  9%  Prtt     

—  6^,1899     

—  1%  JJfiK  St*?k  

KaHtorii     Kxli-iiKioR,    Aiu- 

trtlBKin  ft  China.., 

—  «%  Drh„  1891  

—  B^Dob,,  1600  

1880  

B*sl-'rn  It  R.  African,  1000 

German  Union  ,. .. 

GiotH>  TelcKraph  Tnut.. 

—  6%  Vrtf.     , 

Riwii  Nonlium. 


mo*. 

w*iin«a- 
dar- 


DiTMmd. 


I  HflDt    ..  , 

28  July  .... 
iiOet.    .... 

1«  Kov 

IS  Miinh  . 
ia  Mi-r  ..., 
HOcI.    .... 

M>  vX.".... 

15  Oct 

H  Jiily   -  . 

3  Jnji 

SO  Kov 

1  Srpt.".... 

29  Dec 

31  IW 

U  Oct 

U  Oct 

1  FrK'"..., 

1  FcK    .,., 

30  Wot.",... 
13  Kay,  '80 

SNoT 

I  Stilt 


12/0 


Kami. 


Ct.  NorthtToJSDck.'ea. 
loiia  Rubber,  U.  P.  k  T«l. 

lndo-Kiirop«a]i 

Lonilan  Piatt  no- BmnUaii... 

Maxim  Wwt«rn 

Orinntal  Tvlephons 

Kontcr'a 

Swui  United 

fiubinariue 

Siihmarin*  Cable  Thut    .. 
Te1t>Rra|>h  ConfAriwtloii  ., 

—  a'i.  1588     

tTuiled  TcIpphniM 

Wivit  Afncan 

-  n  Cot* 

W«rt  Coast  or  Ajukim    . . 

—  8%  I)ol» 

W«*t»m  and  Rniilian 

—  Prorirrert    

—  I>efe!rro(l 

T  eXA  

—  eXB  

Wl«t  lodil.  Wid  PaaanM  .. 

—  V%\»Vnf.  

—  6S2DdPwr. 

Wert  Union  of  U.& 

—  t%  BtcrliiiK    


Paid. 


100 
10 
35 
10 
1 
11 
« 

too 

100 

IS 

100 

s 

10 
IM 

10 
100 

Ifi 

SI 

100 
lOO 

10 

10 

!Q 

•1,000 

100 


107 
18 
M 


H 

Uiy. 
97 

107 

13  5.IS 

ft 

98 

„? 

9  8-10 

Si 
110 

lOfi 

1 

10 

«i 

125 
104 


COMPANIES'  TRAFFIC   RECEIPTS. 


KwukS. 

BimHhb. 

AmaiinL 

Inc.  or  Doe. 

Name. 

finding. 

Amuobl. 

■■c.  or  D«e. 

Xone 
W.  Fab.  10    ... 

u.  or.ru>.    .. 

11.  of  Jan.     ... 

Kinin 

U  of  Jan.     ... 

PnblblKH!. 
X3.856 

S.aoo 

I.»<I3 

riibltnlinl. 

»,l«l 

+    £S£ 

t  3.'72D 

Giuft'm  Rvt^nsioD 

M.  of  Jan.     ... 
M.  of  Jan.     ... 
Npn« 
M.  of  Jati.       . 
W.  Feb.  10     , 
r.  Fob.  IC 

£39,878 
21,100 

FnblislwI. 
4.800 
2.1>59 
3,310 

+  £847 

(Ireii  Noiihfm 

-f  1,000 

W>:it  Onaiir  of  Arintrica , 

Wntti-m  anil  Braiilian 

-f     Mfl 

AbbreTiUiona :  W.,v-(«k  :  F.,  fartniKhc ;  M..  muiilb. 


CITY  NOTES. 


■trong's  BtMrtrlo  Conpuiy.^A  mMdn|t  of  llli■^  CniitjNLiiy  w 

tbKi'\  u<  )»■  li''l'.l  '11-  ilii^  i.'oniiikuy'a  opIBcw  on  the  37tli  iiint, 

SnbnuLrlne  Cftble  CamiMay.^A  illviiieDd  of  1^^  [wr  em\u  ^vi 

iitiiiHiii  wif*  iW'UirHl  on  Tutwiiij'  at  llle  liair.yf*tly  ({piihibI  mei'tiliu  uf 

tlu)  Subuiariii«  Trlfitiaitli  Cuiii|>aiiy.  tlio  Hon.  U.  K.  Brawl  |iitai<iiiit[, 

at  tliB  dIKcm.  TliiiJKiiiorInn  .iiveniip. 

Wvatam  Mid  Br&xUlAn  CompMiy.— TIjc  intQe  receipts  of  tlio 
WBati^ni  anil  llriL'ilinii  Ti^Ir>;i(i|>Ii  < '.jtiijiitiiy  rlLimilud)  for  tlie  weok 
KiMlitiii  FfbiAinry  17,  ^it'ir  Ui^liii-iitiK  tlii:  tiltli  iif  iliv  f[ro»i  rn^ijita  |iay- 
Mf.  lo  tho  L'.'IhIoii  I'latin-n  Hraiilifiti  ri'li-Kvii]>li  Coiii]>my,  wtn? £5,612, 
W«n(  IndlA  «ad  FutMBS  Compkny.— Tlii;  uaiiiiatrHl  trufTu- 
iH-yh'ti  *if  llir  \V"t  Imli't  nii'l  i'liiisiiiB  Tfl'-j^iaj'!!  Ci>iiii«ny  iLiiiiik«l) 
Inr  tU  lislf  ni-inlli  codc.l  KdiTiiory  13,  it*-  ii.JlO  OK»in*i  £3,012  liu.t 
vcai',  HUi'U'iiii}  AD  iueroa««  of  £298,  aa  coiii]>u«il  with  tJi«  coms|M)iiLlin([ 
jKri-nl  *!'  Iftal  yi-nr. 

Cbann*!  Oftbiac— Tlio  FiiiantM  Xttn  \mm  b^Dii  Riv^Uf;  torn?  infor- 
mnUm  aboitl  tUcMi  cables,  amang  which  it  »ay8:—"  U  la  a  tioriouii 
r&ot  ibHt  til"  lii'iliiib  liuvcniineat  1>om>w(iil  Uiu  idea  uf  terruitialing 
Llir  iiiijii»|><)ly  of  111'  Submarine  Tetuiniiih  C<  iniuny  frnni  lti<I)niim. 
.  .  .  Myiitinjr  Vni»ldi[iprn;biion),  vkt  Mintstrr  nf  j'liWic  Worli,  is 
nrll  knunu  ui  Di^lginm  f^i'  Iiis  inOrjHtidciit  character.  JI«  f'  It  |iiiiiKMl 
■boiit  tho  '  ucivcv-DiinU-hct-iKilicy  O'f  T!«ropiiii>rtoii-«vfliui<'.  aud  Iii: 
reaolvod  ti>  •Itow  thfi  Submarine  IVli^grApIi  )>ci>|>la  thnt  li^l^nin, 
albrit  tmall.  18  nnl  In  bi-  tritlnl  Willi.  So  nrp  liim  day,  withotit 
ttUioK  auyboily,  tli«  MinUli.T  ilfngtitrlMil  two  iv[<r«s«iiuiivM 
to  t£o  llritMi  CA[>ita]  with  fiill  {inwcis  lu  troat  n'ilh  lli<.- 
Impost  Otiioe  about  tbe  condiulou  of  an  Aiu;lu-Iivl);ian  ii.-le((rai>1i  uw- 
DntioD.  aJiil  the  n'oiking  of  tho  tvo  caUos  bctwi-vn  HiiinN|c>t«  uul 
JKouil  atid  Doowr  and  \jt  Panne,  m  toon  a*  tliu  llclj-iiu  cnnciivMoit  to 
Ftlw  SubtnariDe  Telegraph  Coinnaiiy  ta^wd— Ilial  u  to  m/,  in  JMiuaiy 
Kt.     At  Uiat  time  tbe  Bmlun  Uoveminout  had  not  wvn  eonaiiltuvii 

niBlt«r.   but  llr.  VamluniKvrebouui'a  afCL<uti  t.-DUvin4^l  tbo  l'o>it 

iOlKot  that  by  fai  tl)«  liosl  plan  would  he  to  iiliiuidnu  thn  liraiitifnlly. 
tad^tfitdait  Siibmarina  TDlegnph  ConijMUiy,  (lat  nii  end  to  it»  exisl- 
Mtwr,  sad *ttuef  it*  tTop.tty  'iorBu>tiiiiiliTatioii.'" 


Ttao  Onltod  Tolopbeao  Compuir.—A  meetinK  of  lulacribn*  (o 
till'  I  'iiiti^l  'l'<:U']>liaiu'  Uum|iaiiy  wa*  hcM  on  Maooay,  at  84,  BUbon- 
K^tc-striHt  Witliiii,  tn  take  iiita  contidcration  the  |iir«p<ap(l  cbaagv  tijr 
Ihn  (*nnijiaiiy  tif  *oma  of  tha  miniliara  hrld  by  tli^ir  dicnta.  Tba 
cHiin^  nlTiv-bi  for  Ibo  nii»t  [art  Ihu  I.Mii!r.iiUaIl.sttN-i>i  fluhaorilMn  ; 
TOiiwqiipntly.  ttinw-  who  \n>rv  prtwrn— wme  thirty  in  number — wore, 
almovft  vritboul  rxccption,  rcprcAoutalirtj  of  flriita  iu  that  thoi 
(atp.  Mr.  Sliife-cr,  who,  by  r«aw)L  of  llio  tntercu  be  baa 
in  lliu  luaLUrr,  won  'ukd  (u  the  ultair,  ouuimcnccd  by  del 
IJiii  iili>|n  that  IimI  u[i  to  Ihc  convpuiofi  of  Ills  lu^Hin^  Tll« 
|Aiiy  Mmimd  advonu  to  tho  withJmw^  of  their  noUe«  of  ch)_ 
VI  Ilia  I  hL«  Rrm  hml  |iut  llidtiiwlvoM  into  MMniniinit-atiaii  with  ot 
lubn'rilictii,  llii'ir  n|iiiii()iiii  \untta  «>  nnniilnoiMly  ojijimml  tn  th" 
cbiiii|{i!  that  it  vtiia  idiiinntEly  drcidnl  lo  onll  tha  mwailiiig  U>  aacartaiu 
wbnt  inrAitirra  Khmilil  be  tiikrii  to  nnliuivour  to  gM  a  ndnaa  nf 
j^icviLnr-va.  ill.'  Iiii>l  received  scvrral  [ott«ra,  and  all,  witli  MM  ciMJr- 
tioii,  wtiv  iittnly  oi'iioM-d  tn  lh<.'  vlian^.  Mr.  Fnall  failod  to  ae«  w^t 
right  the  conqiaiiy  liiul  to  dbiingn  a  nunih<>r  for  which  a  mbacnber  had 
paul  in  lulvancv?.  Mr.  Fit<^li  (Mi^tfin.  Fitch  and  Co.j  mU  hla  ttnn 
would  opnosc  the  cban^v  ou  two  tfrotiiiibi  -  tint,  tbat  it  waa  uniicce»- 
M[v  ;  and  tcoouil,  tbat  il  itiu  ii|p|(a].  Mr.  D.  Colliu  (Uenm.  Dnna, 
lAifliii  oud  Cu.)  ]KfintoiI  uul  llmt  it  thrrhaiiKe  were oarrioil into  elTeot,  • 
tnAti  in  thu  tAiiiD  bimnoin  u  hiiiiM'lf  ini^ht  boatlottrdhiantinibmr,  with 
tbp  TMiiIt  that  lie  would  reciivQ  tbi  orilcre  intended  for  him  (Mr. 
Colltui.  Thfi  Chatrmnn  RAid  bis  iiloa  wiu  thai  tbcy  shonid  aprJy  for  an 
injunction  to  tcBlmiu  f  hr  company  from  making  Ihfl  prapeaM  chaagw. 
Mr.  I'.  lUlh'i'fiijiuvNt^d  rhat  ar«mmilti.'^  Hhonld  be  fonotad  to  wait 
ii|>oD  \h*  IxHinl  or  dii«otor»  cti  tliu  subiecL  Further  dteiudon  ««• 
ftiitnl,  aiiil  evontoally  It  was  resolved  "Tliat  llila  public  meetinc  ^' 
tclopltuuc  vubwillivre  vtrougly  objtct  lo  tho  ifroiKwed  cbange  of  n«n- 
bwn  ou  the  i>oint  o(  ita  great  inoonveuieneti  afid  expcmc,  boiidoa  lead- 
tog  to  eonatant  mlntakM  in  ordcts  and  i)U|iiirie(,  and  Iteroby  appolata 
a  contmltUc  to  «on(er  with  the  directois,  iin.d  report  again  to  tli«  nib- 
aorlbera."  A  cummiLfw,  oomlttingof  the  chairman,  Mr.  Fltob,  Mr. 
Hidlcr,  Ur.  I'cslr,  ami  Mr.  Collin,  wu  appointed,  aodiliajvoccedinga 
then  trrminilnl  willt  a  c«Dj{i!iinuDl*ry  vole  lo  )lr.  Sin(^. 
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NOTEa 


Eleolric  UKhtins  La    Switzerland.  -  The  etcclrk- 
;fal   ie   ulKMit    to    be    iiifitalloJ   in    tho    little    town    of 

United  Telephone  Company. — The  Guvtii-iiun  ui 
Bru)cw«ll  aiui  [(rthlchvm  lIoApitali)  hare  iwiitioiml  ugHiriist 
thiti  ('«iii|iiitiy>  liill 

Electric  LiKhting  Act.— Tho  Am«ii<linottt  Bill  iuti'o- 
*l  into  thf:  HoiiM)  of  lioriln  liiu  tu  mx'oiii]  i-ciuliii-;  fixed 
anday,  March  .V 

tboum*. — A  UiuloEiuan  bas  Iteen  wniiiij;  to  the 

IulmI  |M|H!rs  about  tlic  inferior  iiiitiirc  of  the  giis  siigiplv,  und 

iy»: — "Why   cloen   not  the   Klectric   Lij^htinj;   IVnuiHiny 

iko  lip  and  p];1«iii|  fa^ilituNt  for  tho  more  ^iicnil  ado]>tion 

of  the  new  ilhiRiiiuititl     I  believe  ecuros  of  ^^  cuiwuiuera 

ore  ready  to  tranafer  their  a1I«}^ance.'' 

PbOBotx  Fire  Office  Rnleg.    The  Tn-oHth  Kdition  uf 

nilcs  luis  fulliinMl   very  cloBoIy  iiikiii  ih*  prwcwling 

litioR,  the  one  hiLvin^  Iiocn  issued  in   Ducomlwr,  1S87, 

"the  -rthn-  in  Fchnuin,*.  1885.     Thi?  show*  how  coiiMdoraMc 

the  detoaiid  for  the  rules  whiclt  may  Ite  said  to  rogiiliite 

eloctric  light  iitHtAllationi)  in  this  country. 

Proieot«d  Electric  laghting'  of  Harlborouerh 
Honstt. — Hia  HuVrii  lii^hiicis^  the  PriiKu  ot  Wiilcs  has  re- 
cctiUy  dix-ided  to  have  the  Stitc  ii|>»rtiiit:iiLi  and  |irinci|Ntl 
ruoms  ill  Marlborough  House  lighted  l<y  electricity.  The 
work  is  iu  thu  hand*  of  the  officials  of  the  Prince's  houae- 
bnld,  aiid  tho  currciit  will,  it  is  utated,  he  ^ijiplied  1>y  the 
C*n)s%'eiior  tiallcry  Uomiiany. 

Electric  IdshtinK  in  Spain.  The  ctrntnd  Gtiitiun  at 
'witcvudni  will  ahorlly  be  complettKl.  The  iristiilluLiou, 
uiiriod  out  by  M.  Alrar  Cionzales,  vnU  comprise  nboiit 
I,.'^00  10  c.-p.  incandescence  kni]js. — The  nuinicipnlity  of 
Val«nce,  who  hm)  forbidden  the  use,  within  the  town,  nf 
any  tioilor  ntwve  from  4  to  6  li.-p.,  have  removed  thnir 
interdict  in  faroiir  of  the  Iwilers  made,  accordid^  to  the 
Collet  i^-steni.  l>v  the  S'o'ii'l''  '/rv  Gt'it/nilrurii  Infxj<}o!<ihif.i. 

The  Schansobieff  lAinp.~Tho  IMnceiw  Chrinti.in 
hiw  aceopted  from  the  Schanschieff  Syndicate  n  reudirig 
Uiiip  RutnufacMircd  on  tho  SchiniBchiolT  principle.  It  is  the 
first  of  it»  kind  that  hiut  l)een  nuiilu  luLiptcil  to  rionie!<tic 
nsBS,  and  Mr.  SchanschieW,  who  prft*eiil«d  it,  liad  the  honour 
of  explaining  its  working.  Tho  I'l'iiict-M  was  greiitly  pIciiKcd 
at  it«  Kimpticity,  and  the  e!ii>y  nnniier  with  which  the  li^ht 
could  be  regulated  from  one  to  ten  caiidlc-|)u«-or  or  totally 
extiiipitfihed  ^iml  immcdiiitcly  rflighti?d  at  will  in  a  .secuiul. 

^^Kleetric  Ucbtins  Regrulations.  -The  Society  of 
^^■ectriciaa'',  at  Vieiimi,  recently  nymimited  ii  Conimittce  to 
^^^■Kn)  a  set  of  rejiCidatione  ruhitiva  to  the  di»trihnt)uii  of 
^HHRtal  power,  which  uill  be  luid  IfOforo  the  Auittriun  IVr- 
liament  %n  Mrvc  ua  a  hasU  for  a  new  law  on  this  subject. 
Thw  <'ittitiiiittee  has  just  tonchidnd  iu»  lalimim ;  mid  its 
rciHMrt  will  Iw  submitted  to  the  ruemher*>  of  the  StJcicty  ut 
tKtdr  ticxt  gonurnl  meeting,  in  order  that  it  may  be  die- 
etuaed  aaH.  if  neccMnr}*,  modiKed  before  Iwing  preitented  to 
rarlianient. 

Tbe  Electric  Li^bt  in  Italy.—Aocording  to  the 
Builettn  iU«  S^tc*  {fHMfinit^  grcot  actirity  prevails  ut 
tlie  prceont  moment  in  tho  Italian  military  jnrtc — Naples, 
CaguUamaio,  Livonrne,  Genai,  and  S|H3zria.  Koiu-  thou- 
auul  aupcnjumorary  Uhoiirei's  have  hecu  engaged,  anil  are 
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working  day  and  night  at  the  estiililiRhnient  uf  the  electiic 
light.  At  t'jipc  I'orto-Kino,  Cajic  Mclc,  luid  ut  (he  islands 
of  Knnlitiiu  and  Miutdaleiiii,  twelve  electric:  li^hthoiidos  are 
to  lie  coiistnictod.  At  the  Venice  arBenal  also,  they  are 
working  iluy  and  night  in  cunticctiou  with  electric  lighting 
and  the  miiinif;ii'1ur«  uf  lorptvloe*. 

XiOiLK-DlstanoeTeleplionins. — AteIegnknulatodPHri>, 
Tuewlay,  saVH  : — Tho  Frcnt-hiire  nlmiittoaecomplifthanothw 
fciit  in  long-distnncc  telephoning  by  the  CHt.thliahnient  of 
coiumuiiicrttion  Iwtwocn  riiri='and  Marseilles.  Tho  line  will 
l>e3ul)termneu,n between  Paris  aiidNogcnt-Bur-Marne,  whence 
it  will  follow  the  coui'SB  of  the  Paris,  Lyonn,  and  Mc«litcr- 
nuieaii  Tijiilwuy,  The  works  have  !»cen  almost  complulcil 
in  all  the  departments  through  which  tho  wire  will  i>u6fl. 
It  i«  only  neceiMary  now  to  cover  ftomo  short  R]Kices,  anil  it 
is  RKtimalMl  that  everything  will  lie  in  working  outer  Ijy 
July.  The  firet  wire,  which  \»  of  Iironze,  i-i  rather  thicker 
thiui  those  of  the  existing  long-^lisfcince  linwi. 

Bricblon  Slectrio  Idcbt  Company.  -.\  mooting 
ol  the  -ihiii-eholders  of  the  Brighton  KicctnV  Light  t'ompany 
was  huid  al  tho  worki;  of  the  ComiMuiy  liist  woek,  anrl  great 
Kktisfactton  was  exiwBssed  at  the  nature  of  the  i'C|>oit  for 
the  i^wt  fifteen  months,  Tho  managing  director.  Mr.  Arthiu' 
Wright,  wan  rnngr-ituliited  ii|K)n  the  svicccfuful  muinier  in 
which  he  ha.'*  conducted  tho  Company '«  hiisiiiesH.  Tliere  had, 
it  Wft*  Rtated,  been  a  great  increaiie  in  the  consumption  »f  elou- 
tricitv,  .Tnd  the  pl-mt  Imd  recently  liccn  cmiBidcnihJy  jiddcd 
to  in  onlcr  m  still  further  cope  with  the  ltnftinc*is  romiiig 
licforo  the  Coniiwny.  It  was  reaohpd  that  an  o:ti>onditure 
of  X5,000  «hoiil<l  l>o  made  on  arklitional  plant. 

CardliT  Docks.  We  have  several  timet;  referred  to 
the  li;;litiiig  -iF  the  Cardiff  Dockii,  tho  work  of  which  is 
being  carried  out  by  Messrs.  Crompton  and  Co.  The  in- 
ntalhitton  hsu  procce<Iod  bo  far  that  u  nunilwmf  lamps  have 
l)ecn  put  up.  at  nn  elevation  of  some  2.i£t.  or  TOft.,  near 
the  pier-hcid  and  the  principal  bridges.  These,  on  being 
tried  last  Monday  night,  were  foimil  lo  work  in  an 
eminently  satijsfactory  manner,  *o  much  so  that  electric 
lighting  at  tho  Cardiff  Hocks  may  now  be  looked  H|>f>n  aa  a 
permanent  thing.  U  is  expeeletl  that  by  the  time  this 
reaches  the  eyex  of  our  raideni  the  lamps  will  be  in  con- 
stant lue,  and  will  be  coneiderubly  augmented. 

Provisional  Orders. — The  <pie«tion  addressed  Ixi  Sir 
.M.  Hick»-Bwuli  liiHt  week  elicited  the  tollmrinK  reply: — 
Since  the  iw-isiiig  of  the  Klcctric  Lighting  Act,  i>9  pro- 
visional oitlci's  ami  ri  licoii*es  h.^v6  been  granted  to  com- 
{isnicK,  and  I')  prnvisionnl  onlers  and  2  licenses  to  local 
aiithnrities.  The  Fkxird  »(  Trade  are  not  awai'e  of  any 
cases  in  whiL-li  the  [xiwern  ohlnincdareiiow  Wngexorcii^ed. 
It  is  nut  ;>0rtt>ih1e  to  cxproM  an  opinion  as  to  tho  rftwons 
which  may  have  led  to  this  rwult  within  tho  limits  of  a 
reply  &i  a  (pieBtion.  A  Bill  to  nnicnd  the  Act  has  been 
introduce*!  in  another  place,  on  which  the  views  of  the 
Government  will  be  stated  and  imiMW  iliscu&sed. 

The  Electric   Ught  In  Bmaeels. — M.  Acrti^  the 

dii-ectuf  of  the  UnissoU  gasworks,  htv  been  appointed 
inspector  of  public  lighting  for  the  city,  iw  M.  Wilwuw, 
who  h«f>  boon  placed  in  chnrgo  of  the  electric  lighting,  the 
eleclrie  clock-i  and  the  telephones.  As  oiu-  leaders  are 
aware,  tho  iiiBtiiUatioiis  of  olcctiic  lighting  in  this  town 
consist  at  [ircscnt  of  tho  works  supplying  tlic  Th^itir  tfe  la 
Mcnti^ie,  the  tJraiiilt  PUuf,  and  the  ThviUrf  'hi  Pure ;  hiit 
the  munici]Hd  Council  buM  pronounced  in  favour  of  a  ^iro- 
jeet  for  the  conBli-acUou  ol  \  KKoXe^  duKX-nicA  >!iiflAJiKift,'«\aKlKi 
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would  supply  the  Iij;lil  to  the  prinuipHl  rrjiauranU,  utf^  mul 
public  huilUiit^'».  ^'vgottationfl  tritb  the  SociiU  Induatr'uUe 
are  in  |irogi>e6s  n-ith  a  view  to  cany  this  inttallAtion  into 
effect 

Baraet.^At  a  niMting  of  iho  Bamet  Local  Board  on 
the  2Isl  uit,  Sir  Marriott  gave  rotico  of  motion  as  fol- 
Wfl: — "That  the  time  has  iitiw  arrived  for  tho  IJiianI  tn 
take  into  coiisidcnition  tho  lighting  of  its  diBlrict  eitlmr  hy 
tho  oI«cti-ic  light  or  othcrwiMt,  talking  into  account  the  hii^h 
prifO  of  gas  afld  the  Iwd  illununation  they  fe-et  fur  the 
money  whit-h  tht-y  jay  for  the  ifli|>]>ly  of  gns  to  the  public 
kmjw."  A  letter  vriis  road  fpotu  tho  Pilaon-Joel  Elocti-ic 
Ligfating  Compajiy,  (wldiig  tho  BoanI  to  grant  thera  \»i- 
mission  to  curry  overhead  wires  to  supply  the  town  «Ht!i 
eleclrif  light  at  u  given  rate,  and  to  give  them  a  iui>nij}Kily 
of  supjily  for  three  yeaPB.  It  was  inoidentiilly  inoiiti<.n«i 
that  the  Company  had  ciuivusscd  the  town  and  obtaiuoil 
large  promisee  of  »upiK>rt  from  intending  consumerR. 

Telepboiiy. — Two  new  telt^ihoiie  companies  have  boon 
forned,  one  in  Kosario,  with  conceuioii  for  the  Argenliiiu 
Kejmblic  and  Uruguay,  the  other  one  in  Cadix,  Spain. 
This  is  n  double  success  (oi-  Belgium,  since  thus©  comianios, 
after  oom^ionittvo  enuninntion  of  all  telephonic  apjMtratus 
for  snhscrrhers,  have  adojilorl  tho  uiie  coiistrtiptad  hy  Me««i-8. 
Moutloii.  of  Brusaola.  Kvei-yonr  knows  that  this  is  the  very 
instrument  used  on  tho  Belgian  Suite  telegi-aphic  network, 
and  which  gires  wich  woiidorful  results  Iwtween  Puiia  iind 
Bmsscls.  It  is,  |wihai«,  of  ail  tho  products  of  the  Belgian 
induacry,  the  one  which  has  (ho  most  extended  market, 
being  UHod  not  only  iji  America,  hut  also  in  China,  Ja|jati, 
ttud  ovco  in  the  i-'ongo,  whore  the  network  in  San  Thomi< 
Isluid  hu  no  apjiATstus  hut  those  o!  this  Belgian  1ti-m. 

Electric  LiKhtlns  in  Belgluiii.— The  syndicate 
formwl  hy  the  pnnci[Kil  ulectrie  lighting  tirms.  with  a  view 
to  the  establish  men  t  of  central  stationH  for  the  dtstrihution 
of  the  light,  have  uoniinatwl  a  technical  committee,  in- 
cluding the  names  of  MM.  Bonno\no.  (ioranl,  GoBin,  and 
Julien.  This  romuittve  has  already  decided  to  submit 
alternative  proposals  of  the  two  following  kinds  to  the  com- 
munal administntions  o£  the  towns  in  which  it  is  proposed 
to  adopt  electric  lighting:— 3,  A  contnil  station  working 
Inmsformor^.  such  as  those  of  Gmulani  and  Gihbs,  ilipor- 
nowsky,  and  GofHn-Hoho.  i  A  ceutnU  station  employ- 
ing the  high-|«iteiitial  dytiamo  machine*  of  G^runl  (outside 
the  l)oundarie*  of  towns)  to  charge  accuumlatore  such  us 
that  of  M.  .lulien.  The  socoml  system,  it  may  be  mew- 
tione<l,  has  teccivod  a  succe»«ful  ajipliciition  in  the  lighting 
of  the  /MUre  tU  la  Moiimuf,  uitdor  the  supervision  of  M, 
06rard. 

The  Swan  Company.— A  rejmri  of  tho  Swan  (.'om- 
|»iiys  mooting  will  be  found  in  another  eolunin.  It  is  both 
interesting  »ud  disappointing— the  former  in  that  it  pm- 
mise*  hofes  of  hotter  things— the  latter  in  that  those  hopes 
are  dofened.  A  snbstjiiitial  profit  luut  been  made  on  the 
yew's  working,  and  ohi  lowes  are  now  \kiu\  off,  so  that  if 
any  profits  are  made  in  the  fiitni-o  thoi'O  is  no  rca.>ion  why 
some  distribution  should  not  Iw  made  to  the  shareholders. 
The  tendency  of  the  market  in  the  shares  of  the  coni|Hiny 
has  hitely  been  more  fsvoumble,  anri  if  tho  biiainess  reason- 
ably progrewes  they  ought  aoon  to  reiich  par,  The  chair- 
man orrogatod  a  considerable  omoiuit  of  businoes  talent  to 
the  directors  of  the  company,  but  if  they  would  listen  to 
the  voice  of  ouUidcrs  they  would  find  that  buyent  arc  not 
altogether  friendly  to  the  company,  and  that  n  cousiderable 


chu-ngo  of  the  suariitr  in  nudo  must  tako  pWe  during  th« 
six  ytiLn  of  gniee  to  enable  the  company  to   hold   it4 

The  Kationai  Gallery,-^ The  saggostion  for  liglitiug 
the  National  CiiUerj'  by  eleclrioity,  says  the  (r<«  Jtmrnttl, 
is  one  of  those  propositiuns  which  continually  crop  up 
nithout  any  vmaX  attempt  being  made  to  dispose  of  them. 
It  is  very  tme  that  tho  i>icture«  of  the  National  oollertion, 
ail  well  a:x  the  in\-aIuablo  contents  of  the  RritJab  Museum, 
ara  unavailable  after  dark ;  and  it  is  equally  true,  and  even 
more  provukiiig,  that  many  days  in  London  during  Uio 
winter  months  are  dark  thmnghout.  The  question  is,  willt 
regard  to  ]iictui-es,  what  method  of  artilicinl  lighting  is  the 
\*(»t  and  Rafest  t  It  would  Iki  of  little  use  to  art  stndeDts 
U)  b'ght  up  a  picture  gallery  with  either  gas  or  the  Incan* 
dcsct-Dt  electric  light,  for  the  simple  roason  thiit  either 
H'outd  falsify  all  their  colottrs.  Ttie  arc  light  is  wbit6 
eitough  to  )i«iii)t  by  ;  but  wouM  the  tni&tees  of  an  invalu- 
able national  collection  be  justified  in  uilmiuing  within 
tlieir  buililings  wires  carrying  the  strong  ciurents  required 
for  4rc  Ianif»  I  It  is  doubtful.  At  all  events,  thoy  do  not 
display  any  eagemoos  in  move  in  this  direction ;  whOfoaL 
the  olectrioiaiis  and  their  friends  emit  |)oriodic»l  growU. 

The  Corriere  Aocamulator. — M.  (Wri^re  coatAructs 
a  nuL-uiiiliiry  biitt<.-r>'  with  compivssod  carbon  plates,  hariitg 
either  a  plane  or  a  corrugated,  i;ruoved  or  recesMd  sorfeM, 
this  surface  twing  coated  with  a  layer,  from  I  to  I'd  milli- 
metres in  thickncKs,  of  a  composition  made  by  mixing 
litharge  with  dilute  sulphuric  acid  containing  i\|tb  nf  the 
sUong  iiciil.  Thecarbou  pbtesare  miuiufactiu^cd  by  mixing 
-2  part«  of  pulverised  retort  carbon  with  one  part  of  hunp- 
Mack  or  of  pulverised  wnod-charcoal,  and  forming  tbeM 
ingi-edients  into  a  juste  with  a  thin  mixture  of  hurley  or 
wheat  flour  and  wator.  This  mixiiiro,  after  being  moulded 
by  compression,  is  di'iod  in  air,  again  [U'essed,  subjeelod  for 
some  time  to  a  temperature  of  80'  C;  and  la«tly  subjected 
for  several  bout's  to  a  temperature  of  from  1,200  to  l,300\ 
when  they  are  allowed  slowly  to  cool.  The  essential  fea- 
turos  of  this  method  of  constniction,  wo  may  observe,  are 
by  no  moans  novel ;  and  sufiicicnt  oxperiniontal  e%-idoiioo 
haa  we  think  already  been  obtained  with  similar  plates  to 
justify  the  conclusion  that  M.  C'arriere's  anode  elements 
will  somewhat  rapidly  disintfigrate  by  the  effect  of  oxida- 
tion. 

Vieana. — Horr  Fischer,  say*  Jniaitrw,  a  civil  engineer 
of  thi8  town,  has  obtained  a  concession  for  an  electric  rail- 
way botwuei)  ViMlau  and  Raiihenstein,  near  Baden,  and 
from  there  to  Leopoldsdorf.  The  length  of  the  line  being 
considcrublc,  Hcrr  Fischer  will  prolwhly  lue  storage 
ciirn ;  •lulien  accumulators  are  uow  being  tested  in  tho 
Hectrotochnical  Institute,  and  a  trial  of  these  cells  for 
tramway  work,  iii  competition  with  Keukmieuuii  celts, 
will  shortly  take  pla«e.  A  central  atation  for  the  snj^dy 
of  eleetricity  has  recently  been  erected  at  Netdiuus,  iu 
iJuhcmin.  Tho  contnictor  is  Count  Czomin,  a  landownur 
in  that  district,  and  ho  has  nrmnged  for  tho  nipply  of  light 
to  the  Commiino  for  twenty  years.  Power  is  obtainad 
from  a  turbine,  and  there  are  at  present  two  dynamo 
mAchines  installed.  The  di-stribution  is  on  the  three  wiro 
ttyNtem  with  feeders.  All  the  leadi  are  carried  on  poles 
overhead.  The  streets  are  lighted  by  eighty-Jivo  16  c-p, 
glow  lumps,  and  in  private  houses  there  are  at  present  3C5 
himps  fixed,  but  the  demand  is  constantly  increasing.  Tu 
provide  a^ingt  breakdown  a  butter)*  i^  1,000  stunge  cells 
is  now  being  kid  down. 
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Paris  Theatres.— The  unperiftrCommiiwion  on  theatre* 
r««ntly  liolii  iis  iieiNiiiiI  Kitting,  utider  the  presidency  of  M. 
tAin  Boii[;[;M)iB,  prefect  d{  [kiHch.  Thiii  sitting  was  ulmcwt 
entirely  derotccl  to  l\ia  iin|iur(aiit  (jtio^ioti  uf  futideriiif; 
itninflanitiuible  the  atagn  (lecoiuiioaft  nnri  th«  wncxlworlt  in 
nmnaetioii  with  them,  whatever  inii;h(  he  tho  metbod 
of  lijfhting  a/lo{it«d.  In  regai-d  to  the  >-hifting  scerioi")',  the 
CommisBiDn  made  a  diMinccioii  Iwtween  thoatrex  wliich  nre 
still  lighted  wholly  or  in  jwi-t  hy  gas,  utid  lho««  in  which 
electric  lighting  ix  solely  I'mployetl.  In  the  foraior,  the 
movable  "twnsry  should  be  |>i'«iiare4i  with  ttome  tire- 
rwiip^ing  con])i(N>itiuii ;  as  regiu'ds  the  Inttcr,  iii  coees  wbei-e 
the  electJic  iniitn)lalion  is  ajtpmred  by  the  tiH'linii-al  utilt- 
canunisBioQ,  thu  adiiiiitistratitm  may,  cxceptiniiAlly,  <liH]ieii»o 
with  such  procoss.  On  tiic  motion  of  Cajjt.  Krcbs,  the 
Cnmmissinii  decided  that  the  wooden  Riipiwii-t*  of  the  elec- 
tric light  Iwails,  everywhere  within  the  thualj-e,  should  he 
rendered  ftro-proof.  Finiilly,  M.  StniUNi  brought  alioiit  the 
iwaeiiig  of  u  resolution  in  which  the  nccetutity  fttr  the  elec- 
tric lighting  of  theutree  was  i'ei:ognuse<l  in  princijilo.  The 
further  considenttion  of  the  question  was  adjourned  to  the 
^SntulU 

^B  The  Paris  ExlUbition.~A  nteeti'ng  in  t'omiection 
^pitli  this  exhibition  wuk  held  on  WedjicMliLy  ul  thu  Mun- 
«ion  HoiMU,  under  the  ])reaidcn(-y  of  the  Lord  Miiyor. 
The  fllectricnj  Rection  was  well  i-epraientm)  hy  Mr.  I-^.  CiiitveR 
(president  of  the  Society),  and  Jfr,  W.  H.  Preoce,  F,It..S. 
(|iast-praddent).  The  IjonI  Miiyor  saiil,  lunong  other  things, 
tho  GoTonuuent  bul  decidetl  nut  to  Uke  Any  olliciit.1  )MUt 
in  the  exhibition,  though  they  had  undertaken  to  give  all 
Hbeilitiee  within  their  power  to  intondini;  exhibitors.  Ho 
^wd  received  an  intimuliun  from  the  Foreign  Office  a«suriTig 
htm  tliat  the  Government  could  in  no  w»y  ohjecl.  to  his 
aMUming  that  position,  and  utAting,  without  qiiaLiiiciilion, 
thAt  Lord  Saliebwry  woiUd  in  no  way  regard  his  presidency 
I  as  op[KWing  the  poaitioii  which  the  Onvernmant  ha<l  tuken 
in  the  m»tt«r.  The  nmies  of  an  excewlinyly  strong  and 
influential  conuniUee  were  read,  a-nd  it  wiia  slnled  tliat  the 
London,  Chnthjtm  and  Dover  Railway  ComiMiiy,  and  the 
South  Kastem  Railway  Company,  had  promised  every 
facility  [>o<»ible,  and  to  deal  with  cxtivme  lilwi'ulity  on  all 
poinU  relating  to  the  exhilntion.  A  miniber  of  resolutions 
Wfre  proposed  aiid  carried,  nnd  n  giiiininter>  fnml  announced 
to  which  VBriouH  contributionH  wore  there  uml  then 
licomisod. 

kThe  Telephone  In  Gcrmaay.  —The  following  figures 
iw  the  conaitlcndilo  progn'^--  nmdi;  in  (loniULiiy  dining 
^HiVyear  in  the  Kinption  uf  tvli-ithonic  commiinicaUmi: — 
^  Oct.  I,       Oct.  1,       Oct.  1, 

}m7.         188fi.         1885. 

,     Nttmber  of  nelworlcs IfiO  ...       llt^  ...         93 

„  „  sulwcribei-s  23,96»  ...  18,24*  ...  12,89T 

Length  of  linos  iu  kilometats..     4,341  .,.    2,705  ...    2,507 
„  wirw)  „        „         ..  3!),53»  ...  31,2.54  ...  23,450 
Number  of  telephonic  statiorix.     4,134...    3,638...     — 

On  Oct  1  luKl,  the  number  of  inler-urlwn  linen  wits  ID, 
■nil  9  ulhera  were  in  courae  of  cntiHUiiution.  For  eomu 
time  past,  Silcfltn  nnd  \\''wti>hiili.i  hiivc  poseoescd  a  vast 
telei<faon>c  installation,  covering  thp  whole  tenitoiy  snd 
'  eoiiiiectitit;  the  HifTcrent  towns.  A  similar  networlc  tsi  about 
to  be  constructed  in  the  imjiortant  industrial  district  of 
Saxe,  U)d  will  include  ChcisDiti,  Zwickau,  VVordau, 
KriuiitAchaw,  Plaucu,  Meeraiio  and  Leipzig.  All  the  lines 
in  this  district  are  to  be  of  phosphor-bronto,  which  apiKurs 
tely  to  be  generally  employed,  to  the  cxclitu'on  of  ituu, 


foi-  telephonic  lines-  It  was  used  by  the  adminiiitration 
for  the  Urst  time  in  lie  line  between  Berlin  and  Hambmi;. 
Another  item  of  newg  is  the  adoption  of  an  underground 
system  for  these  two  towns. 

Japan. — Thimk.'i  to  the  endeavours  of  the  Belgian 
Minister  in  Japan,  Mr.  ti.  Seyt,  who  undeilook  to  make 
known  te  the  Japanese  Government  the  invention  of  the 
well-known  Belgian  electriciiu)  Van  Ry»*olbcrgho,  the 
telegnipbic  network  of  that  country  will  sonn  l»e  iitiliKod 
for  telephony  also.  All  the  npjuratui  required  for  an 
experiment  hoA  just  betin  urdcnni  in  Belgium  nccording  to 
the  instructions  given  hy  Admiral  Knoniutto  Tukald, 
Mini@U.n-  of  tho  Empire  of  Jaiutn.  A  fact  worth  mentioning 
to  thoso  inlere»tt)d  in  tho  :ippli<:»tiuns  of  electricity  occurred 
in  Ja])iLn  in  connection  wiili  Vim  RyMelljerghc's  invention, 
via.,  before  tho  OovcmmGnt  bud  finally  adopted  the  system, 
by  d«iro  of  H.  K.  hiouyc  Ma&iru,  Vice-Minifltci-  of  Public 
Worka,  a  Mr.  .1.  Kujiokit,  Instnictor  at  the  Engineering 
College  at  Tnkio,  had  rejiorted  vor}'  fully  on  the  advan- 
tages to  ho  derived  from  using  the  system  on  the  tele- 
gi^phic  tinea  in  JaiKin.  Fioni  isimplo  data  extracted  from 
the  books  by  Mr.  Buels  and  Mr.  CL  Mourloii  on  the 
system  in  ciuestion,  he  had  succeeded  in  n]>pU*ing  it  to  a 
telogi'.q)h  lino,  using  appuratus  which  he  bui-rowed  from 
the  laltoratory  of  llie  Krigineering  College  at  Tokio.  Ho 
hail  a.  compkrU^  succoss,  and  wa^  thus  itble  to  carry  out  an 
cxporiniunt  which  B[>ctiks  highly  for  thu  ontQqmw  and  the 
lechniutl  knowledge  of  the  •Jitpoiieso. 

Tho  S.S.  "  Oooan."— This  is  a  ateamer  built  by  Mcsbtb, 
Kiiwoll  »nd  Co.,  Urucnock,  fur  the  oil  tnide,  carmng  the 
cargo  in  hulk  ;  there  ;tre  eight  oil  lAiikit,  with  a  carrying 
capacity  of  3,.')00  tons.  On  Friday  bfit  a  large  company 
mot  on  board,  consisting  of  owners  and  frionda,  builden>, 
ami  several  eminent  engineei's,  to  witnesta  the  trin.1  of  en^nM 
and  electric  light.  The  veiMol  left  the  James  Watt  dock 
about  10  a.ni.  and  procot^deii  to  run  thtt  measured  mile, 
which  was  done  sevem!  tinicj*  tu  the  entire  satisfjiction  of 
owners  and  ongineei's,  the  sjjeo<]  being  over  Hi  knuttt;  the 
guarnnteod  «pce<l  wus  to  be  101  knots.  The  el«ctric  light 
p1.int  Wits  then  carofidly  examined  and  tested,  and  gave 
cnliii:  satisfucttuti.  The  plant  cousiKU  of  .50  20^^p.  Swan 
liunju  distribiilud  itvur  the  ship,  and  into  the  signal  lights, 
masthead,  and  anchor  lights.  The  binnacle  also  is  lighted 
by  means  of  tho  electric  light.  Nooiher  lights  will  be  allowed 
on  1)0:11^1,  in  onler  to  ensure  as  far  as  jioiisilile  safety  agnindt 
explosion  and  aci.-rdoiit»  »uch  m  havo  oLcniTm!  on  Ixianl 
other  Ht^amera  in  tliiK  trade.  The  dyniuiio  employed  is  the 
Clyde  Dynamo,  driven  hy  a  vertical  engine,  and  is  supi^Iied 
and  tiHod  up  by  J.  H-  Cnrruther*  and  C'a,  under  the 
personal  superintondenco  of  Mr.  James  Campbell.  The 
speed  of  dynamo  is  1,100  rcvulutiuns  per  minute,  and  the 
machine  .^how»  no  »ij;ns  of  s|)ii]-king  at  the  bnislios. 

The  Sesemann  Ammeter.— This  in»ttrunientf  which 
can  be  iwt>d  ;d*.»  ;id  a  voUnietef,   is  iHiecd  on  .Joule's  law 

DXienially  nimiliit'  mercurial  tlierrKiniotor«,  one  of  which 
conbtins  in  its  bidhu  ro»i»biince  li,  formed  of  a  spinU  of 
German  .'silver  wire,  with  ite  ends  connected  to  the  lei-miftal 
screws  of  the  appanitus.  A  cun'ent  being  pas«oil  through 
this  wire  for  a  ijiven  unit  jierioH,  we  have — calling  H  the 
heut  developed : — 

Thu  value  of  II  nuy  lie  taken  as  the  dilfurencu  of  ihA  (MVh> 


^Hcat  -  CM«=^^-CK(),iuid    is    L'oniiKwed    of    tiro 
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]»erutiirefl  indicnteil  by  the  two  thennomsbci'K.  In  ipim-Hcfi 
it  inuTeublcsciilc,gni<liiitt«d  in  iiiu[>orMCK'  ^'olts,  iitonijiloyed, 
tke  zero  on  this  st-ule  lieiiig  adjiuted  to  the  height  of  tho 
Dunniil  thunn  onto  trie  coltiniii.  l*he  lieijj;ht  of  llie  Nei:oii<l 
cohimii  tlu-n  iiiiliaitef)  fliredlv  the  value  ni  C  or  E  in 
amperes  or  volte.  For  rough  |>i'nctical  jturjioEce  at  least  v^c 
think  thi»  iii*tnini(Mit  likely  to  Ik;  useful ;  Imt  wc  f^ar  that 
tho  inventor  is  Homawhiil  t(K)  saii.i^iiiie  in  limiting  tho 
poanible  ermr  to  ono  jwr  tettt..  nitice  »  coitsidenihlu  tiin€  in 
roiuiititti  to  ohUiiii  tliiM-iiilc  e4jtiilil>niii)i,  iintl  (hiring  thia 
time  a  losci  of  heat  occurs  1>y  conduction  and  i-itdintioti. 
Moreover,  nnlMe  th?  wire  sj.iral  he  «ffcctivcly  insiiliitod 
from  th«  mercury,  the  viiluo  of  K  woultl  nut  tic  coiiRlniit, 
iLud  the  iimtninieitt  ivoiik]  re<itiire  frerjueikt  reH:a]i)ii'atioti. 
It  is  iMxsHthle,  however,  that  theH«  ohjectionn  may  he  to  a 
great  extent  ovctxxjmo. 

gonmeai»nth.— A  krge  audience  nssoniltlotl  \n  tho 
ihuiilrt'  ill  Ikiiirno  Hull  on  Wednesday  evening  to  liMr  a 
lecture  fnjin  Mr.  W,  r.yml,  M.S.T.E..  on  the  electric  light. 
The  pretty  litltfl  (hcvitmof  Dr.  FhiljioiUt'  wcIl-Viiown  ctfltj»I>- 
lUhment  wii6  iltumiiuitod  for  the  occiAion  hy  iui  instajlation 
«pocin))y  fitted  n|i  l>y  th«  KIwlrintt  i'owor  Stoi"ftgc  t'om- 
|mny,  Iwnidca  Ih:  Pliil|»ottjt'  privato  itiftt»llMion,  which  «om- 
[irlHen  an  arc  light  of  -^OOc.-p.  iiiul  nnumlier  of  jmMiKloxcciit 
laniiNi.  The  lights  eiu|>[>H<!tl  from  act-unuilalxii-s  wRn;  sii*- 
)wndul  by  tioxibiosilk-covcrotl  wires  above  the  stage,  varioiw 
coloured  Khuden  being  »tic(.'C"i*ftillY  brought,  into  reiiui«)tioa 
to  9oft«n  tho  glare  «>f  ihe  liitn[i!i.  A  very  pleasing  efTcct 
was  proilucwl  when  the  light  was  tuni(><1  on.  Mr.  L^Tid, 
at  the  outset,  sjiolw  of  tho  Uboiira  of  Fanulay,  whose 
original  e\|>ennieiit  viith  the  pernianeiit  magnet  and  the 
moving  uoil  of  wive  be  denioivstratod  to  the  undience.  The 
next  oxperimcut  was  the  |>roduction  of  the  electric  arc,  the 
tein|>eiiitnrc  of  wbic-h,  Mr.  Lynd  »iid,  was  alinoKt 
inconceivable.  Iron  fiiwts  at  l,200Llcy.  F.,  platinum,  the 
munt  refractory  mcba.!  known,  at.  :!,000deg.  F.  The  tem- 
poralurv  of  the  ulixtric  urc  is  oi|Ual  to  t<,500deg.  F.  A 
tolerably  thick  pitsce  of  wire  vnu  corii)oct«(l  with  only 
one  Btomgii  L-ell,  when  iti  a  second  or  two  the  covering 
wan  destruycd,  uiul  tbu  wii-e  rendered  inc^indsscent. 
The  principle  of  the  dyimmo  waa  next  cx{>]uino(l,  illuslnUed 
by  »  miivhinc  which  the  lecturer  worked  by  hand.  Mr. 
Lynd  oxidainwl  .tome  of  the  systemn  of  olcctrii;  lighting 
now  in  vogue,  and  afterwards  iirnceeded  to  describe  in 
[topuhir  Lingiiiigo  the  storing  of  electrical  cncrg)'. 

Indian  Telegraph  Department.— In  tlie  l^onee  of 
Coiiinionx,  .\Ir.  King  aKktil  tho  Uiider-Satrotary  of  Stite  for 
India  whether  he  wonid  lay  iijKin  the  t;ib]e  a  copy  of  the 
dispatch  of  the  Secretary  of  ^tatc  with  reference  to  the 
block  in  ])roniolton  and  other  gricvanceu  of  the  Telegiitjih 
Department  in  India  ;  whether  any  otficere  of  the  dejiart' 
ment  hail  as  yet  ncfe|iTed  tho  offer  for  rctirotnent  miidc  in 
that  dispatch  ;  whether,  under  the  «y*tcm  of  (p-adiiig  insti- 
tuted by  that  diHiwtch  and  the  abolition  of  the  privilege 
bithei-tu  in  favour  of  ulhcialing  promotions  being  from  gr.ide 
to  grade,  many  ofheers  Here  mulcted  of  a  large  iwrccntage 
of  their  eTiioluiiienU  while  the  Government  saved  a  v&ry 
large  sum  ,  tin  what  ginniida  [(Cfnuincnt  promotions  were 
fixed  by  lliu  ilidpivtth  to  be  made  oidy  twiee  a  year,  on 
April  1  and  October  I,  and  whether  he  was  aware  of  any 
pvecedcnt  for  such  a  provieiun  in  any  other  service  of  the 
Crown  ;  whether  the  fixing  of  March  .31  iik  the  latest  dale 
lor  the  eiibmiwioii  of  retirements  hud  jiractically  oiierated 
to  toke  awiy  the  inducoraent«  for  retirement  in  nearly  all 
tho  Cfwos,  ii  not  ill  tvury  cmw,  where  rolji-cmont  uuder  tho 


regulations  of  the  di^Bteh  voold  have  oRei-ed  any  oAvmii- 
Uififi  ;  and  whether,  In  the  cfmunstjuices,  tho  C^ovemment 
would  reconsider  ita  iin>iK)6al8.  Sir  J-  Gontt  answered : 
(I)  Yos,  if  the  hou.  Mundier  will  move  for  it,  T  will  ky  it 
on  the  table.  (2)  None-  i'.i)  No  office™  are  damaged,  u 
the  rights  of  all  existing  officers  are  safeguardotL  (4)  No 
euch  provision  is  nuido  in  tho  dispatch.  It  wasi  introiluced 
liV  the  tiovernniCMt  uf  Indi^  but  no  renAons  for  it  have 
been  communicated  to  the  Secretary  of  State.  ('')  Tlie 
date,  March  .tl,  was  fixed  to  give  cvcrj'  officer  ample  time 
for  considet^tiun.  The  Secretary  of  StMLe  ii*  not  avrure  that 
the  in<Uicenieiit  to  retire  has  been  taken  away  thereby. 
(6)  The  SecreUiryof  State  will  wait  till  March  .31  Iwfore 
further  curisidei'itig  the  matter. 

Cost  of  tho  Tolopraph  Servico. -In  ucc«>rdance 
with  the  onlcr  of  tiw  House  of  t'omnions,  a  return  i»  |iul> 
liihed  Hhowuig  the  grow  «moant  mwived  and  ex[)ended  on 
account  of  the  Telegiuph  Sorvieo  during  the  year  ejidod 
5l8t  March,  IIS8T.  Fniui  this  it  appears  that  the  groM 
amount  received  for  telegi-aphic  mesaigea,  jirivutc  wire 
rentals,  fljwcial  n-ire  rontaJH,  ire,  wa»  X2,035,]24.  7s.  3d., 
out  of  which  Him  Xls9,902.  3j«.  lid.  wan  ]wid  ui  the  aul)- 
niarioe  telegmph  Hmi)>aniea,  and  X4,001.  7s.  Id.  vna  re- 
fniuled  to  the  Hendors  of  messages.  The  amount  o£  extra 
leceipttt  wa»  £\A,r)2'f.  5».  M. ;  m\e  uf  old  mnterinls, 
XJ8.  l.'Jft.Sd.;  sale  of  waste  (wiKir,  £:i,lS*'i  and  the  value 
of  telegraph  wrvieos  [wi-formed  for  other  dc]nrtmcnt«, 
nilhout  remuiivnition,  is  set  down  at  X29,20G.  17*.  lOtL 
The  total  e3q>enditure  is  £2,033.0:12.  Hi.  lOJd.,  Iwing 
Xl4JS,473.  14«.  SJd.  more  than  tho  rcceiptA.  The  ox|)endi- 
ture  ie  made  U[i  as  follows: — Sahuica,  rent,  niainternuice 
of  telegraphs,  fee,  X1,939,7G4.  3».  4^  ;  »mount  ox[>ciided 
by  Utficc  of  Worka,  London,  fn>m  the  grant  for  Revenue 
lleprtment  Buildings  in  resfiect  of  telegnjih  service, 
£51,278.  2».  3d..;  Htationor),  £3.'),259  ;  buildingn  in  Ireland, 
£2,6Q9.  Os.  ltd. :  stumjM  used  on  telegnim:^,  £334;  cost 
of  auditing  accountA,  £3,LH3.  9».  7d. )  and  mtes  and  con- 
tributions in  lieu  of  rates,  £1,104.  13g.  9d.  Apjiendod  to 
the  accounts  is  a.  statement  of  the  amount  expended  on 
at'coiuit  of  the  anniul  charge  for  the  seciu-itle«  created  for 
the  purjKiRe  of  ibe  Telegmph  Act,  The  capital  stock  is 
act  down  at  £10,HttO,o71.  os.  &!.,  the  year's  interest  being 
£3:ifi,-H7.  Sis.  9d.  Adding  the  excess  of  expenditure  over 
recei|jtK  u»  given  above,  the  total  deticieney  of  telegra|ih 
revenue  to  meet  exjienditnre  and  the  interest  on  Lelq^nijib 
stock  created  in  the  year  untied  Muivh  31  last  is 
£471,889.  ICs.  lid.  The  deficiency  in  tho  yoar  ended 
December  31,  1872,  wa.i  £11S,966.  is.  Id.,  and  this  lin* 
now  grown  to  £3,024,899.  lOs.  fld. 

Berlin. — The  firi«t  central  station,  »ayii  Itnl'Uftn'V,  in 
which  accumulators  are  used  has  been  recently  started  in 
Berlin,  at  Xu.  37,  Xeue  Friudrichslrasso.  The  plant  con- 
Rists  of  two  45  h.-p.  Babcock  and  Wilcox  boitei-s  {niaiiu- 
factureil  by  NfesftTA.  Kchmidt^  of  Kiielrin),  two  stcsun 
onginoB  of  35  h.  p.  each,  and  two  18  kilu.n'utt  dytiamoa. 
The  current  k  not  supplied  direct  from  the  dynamo,  but 
from  a  battery  of  Hat  tcay  jnittern  Khotinsky  acoumulatoR, 
each  cell  having  600  ampBre-homi'  capiicity.  The  jtrinciiwl 
cufitutDcrnt  present tH  a  rOHtattrarit  situiitet]  under  the  olevated 
milway,  and  a  total  of  600  hundred  lani[»ianow  iostiUled  ; 
but  applications  for  the  light  from  neighbouring  places  liavu 
been  reuinvcd,  and  to  provide  for  the  extension  the  batt«r^ 
boxes  have  l>eeri  made  deep  enough  to  lulinit  additioiul 
plates,  by  which  the  cn.iKicity  cjtn  lie  tncroaind  by  anutber 
600    ampora-houi-)).     The    Uiu|iB    uaed   ace    l&O-volt    f>eol 


hm]«,  mid  Ui«  total  coU  of  Ihe  c«aCnl  station  and  nniru 
ms  £3,IKK).  tint  u,  *t  the  rate  of  £7  per  lamp  Rxed.  A 
ftw  week*  ago  i  gavo  particulars  of  bho  clvctric  ligbt 
hMaUatJon  in  what  u  known  an  the  (•oinnaii  theatre 
of  tbiii  town.  I  am  now  enithleil,  by  the  courteuy  of 
tin  engiiitcr  in  charge,  tn  ^re  yoii  details  of  tfao  in- 
•tAUatton  and  workiug  expcoAOit.  Allien  gas  wii8  tixed 
in  this  thcalre,  the  L-ost  for  lighting  varied  from  £  1  \'cr  day 
in  cummer,  to  X5.  tOe.  in  winter;  hut  now,  with  the 
dMtric  light,  the  workiiiji;  cx|)emos  do  not  muterinllj  vnry 
witb  the  saaion,  ax  the  itema  of  attend.ince  and  interent  on 
the  pku]t  are  a  constant.  Tbo  IoIaI  nist  of  the  instiiilutiou 
WAS  about  £3,000,  and  this  contiiins  tliv  following  itonu: 
El^M  booM  and  ehimnoy,  i^500 ;  Imilor  am)  cnfjintv, 
jCSIO;  dynamos,  wiring,  and  ucvetMorius,  £'Mb  ;  eluctriu 
light  fittings,  £250:  ;iiid  rej^iblor  for  the  sUge,  XI  nO. 
Tlw  consumption  of  c«al  in  winter  i»  al)OUt  I  Gcwt.  daily, 
MtMittg  l$a. :  attendance.  8s. ;  lubricant,  3s. ;  and  intoreat 
on  the  capiul  ontlay  20s.,  reckoning  this  at  10  [>or  cent. 
far  300  working  i1ny«.  lite  indUtlntioii  hiiA  Ijceii  in  use 
too  abort  a  time  to  eatimata  arfnr,i.tely  tho  cost  of  renewal 
of  lAm)»,  but  tins  could  hiinlly  oxcood  IOh.  a  ni;;hL,  su  thnt 
the  tot^l  expense  for  the  electric  li^ht  imiy  [m  Uikcn  as  £S 
\>tt  night,  which  is  congideraWly  Ixilow  the  aura  |>revii>usly 
|iaid  for  ffta. — At  a  meeting  of  the  Town  Council,  hold  on 
the  I6tb  ult.,  ilvu  resolved  that  the  wiring  of  privat« 
bcMUU  may  bo  left  to  open  coinjioLition,  hut  thut  the  work 
in  connection  with  hringing  the  airrent  into  the  houne  and 
the  installation  of  the  meter  mnat  ho  undertaken  Sy  the 
Beflio  Electric  Comjwny. 

Sradford.' — Dr.  Hopkiiifluu  hits  re|>ort€d  u|»on  the 
ajntem  of  electric  lighting  he  voM  ivcuiiirnend  for  the 
pn^iosed  installation,  and,  iis  it  haa  been  :ippi-uved  uf, 
tenders  wilt  Portly  he  invited  to  «ompIebe  the  iufllallation. 
Dr.  Hopkinaon's  rei»ort  shows  that  he  is  in  favour  of  haWng 
the  centnU  statioD  at  Bolton-i-oail.  The  rcjiurt  pivtura  tho 
direct  Byst«m,  it  having  the  advnntiige  that  a  coiitiituons 
corrent  is  iia«1,  avnihihlc  at  plcu^nii-,  for  charging  accnmit- 
Utors  or  for  tmnsmisaion  nf  |K>wur.  Dr.  UopkinKon 
recommeoda  the  throe-wire  syftem.  This  advantage 
ol  this  Byitt«ni  is  that  it  savaa  alxiut  12  {>cr  cant. 
uS  the  electrical  |>ow(>r,  a  {»ruportiona.t«  saving  in  tJie  cost 
of  en^pnes  and  dynamoa,  and  a  considerable  saving  in  the 
eoat  of  conductors.  Referring  to  the  dynaniOB,  Di*. 
HopkiiiAon  says  be  would  incline  to  uee  five,  but,  ul  the 
MUDS  time,  he  adds  a  smnller  number  of  hirger  machines 
wmild  be  perfectly  sncceuful,  and  would  ponesa  ceirl.iin 
advantagca  over  the  larger  number  uf  smaller  mnrhiiics. 
The  coRUuctor  5houId  guaniaLco  u  cunimcrcial  cHicicncy  of 
00  iwr  coot,  fur  tho  dynamo,  uiid  the  wiruK  should  be 
bid  in  brick  trenches.  On  ttiu  nu'ihiMl  uf  rbui'ging 
for  payment  Dr.  Hopkineon  s-iys  ;  —  "It  is  very 
imtch  more  costly  to  store  cluctricity  thnn  to  store  ^, 
consequently  yott  must  (irovide  a  plant  comjwtent  to  meet 
the  maxiuium  demaixl.  A  lonnmicr,  then,  who  tihos  tiia 
8U|>|>ly  for  half  an  hour  at  the  lime  when  the  dctnund  is  a 
nuximimi  will  cost  yon  iw  much  as  a  consumer  who  iiikes 
the  Kune  BU|>iily  during  seven  or  ci^bL  hours,  prnvidiMl 
tboMboan  are  Ihe  Iiouth  when  the  iluuiiind  faUa  shuit  o{ 
the  mniri!"'!"'  You  must  keep  yotir  machinery  running, 
aad  the  only  difference  liolweon  mnning  with  a  (air  loud 
ami  aUght  one  is  a  small  addition  to  your  coal  bill.  Again, 
although  there  are  many  meters  whicli  will  measure 
dBolricity,  they  arc  more  or  lees  cosily,  and  efficient 
lima  has  not  yet  ehipsetl  to  tact  thorn  for  vita  and 
t«a'.    ...     I    ihoidd,  thercfure,   udviae    at    Brst,    at 


nil  event*,  that  yoa  should  charge  by  agrci^ment  with 
the  customer.  The  basis  of  this  agreement  should  be  the 
maximum  which  the  customer  will  take.  You  wnnH  put 
nn  instrument  upon  bis  ser\-ice  main  wluch  woidd  cut  him 
out  if  he  seriously  exceeded  his  maximum.  U'ith  regard 
to  the  hours  of  work.  Dr.  HopkiiiBoii  confident  that  it  would 
IkC  hcHt  to  begin  by  nuiiiing  from  a  Uttle  l*efore  sundown 
until  (Hsrhapa  one  or  two  o'clock  in  the  morning.  The 
hours  coukl  be  extended  to  an  extent  juatifiod  l>y  the 
demand.  In  bin  judgment,  the  Corpomtiou  «hould  not 
tinilertake  the  liaing  itp  of  houace  for  the  eleeti'ic  light ; 
but  it  should  kei>p  tlie  moat  absolnte  oonttvM  over  the  way 
in  which  iJie  wiring  is  done."  Wo  shall  pmhabty  have 
aomot-hing  more  to  say  regarding  thin  matter. 

Electric  Lishtinff  in  France.— Tlic  town  of  Rniiit- 
l-'iirg^iiu  Oonne)  has  obtftincd  an  iustalUtioii  of  cltsctric 
lighting  in  virtue  of  an  aimiial  subvention  uf  2,000fr.  voted 
by  the  municipality,  and  in  consequence  aku  of  the  supfwrt 
of  M .  'J'usseau,  a  mnjiufiicturing  locksmith  belonging  to  the 
town.  The  motivo-power  is  obtained  from  a  neighbouring 
walercouree.  The  town  of  Crenade*ir-(;u«>iino,  also, 
recently  imiiigiiratod  a  contml  station,  wm-king  .'»00  iiiojui- 
descent  lamps;  the  instalhitiori  having  bei>n  carried  nut 
under  the  superintendence  of  M.  Itonnet.  the  engineer,  and 
M.  Jougk. — In  rclcronco  to  the  central  station  at  Nancy 
referred  to  in  our  last  i*»ue,  we  are  able  to  supply  the 
following  additiannl  jHrticulara.  The  imitallatioti  oomimses 
three  steum  engines,  each  of  150  b.-p.,  of  which  two  are  in 
use  at  the  same  time.  These  actuate  resjicctively  the 
alternating  and  the  continuous  current  dynamoe ;  tho 
system  of  distribution  employed  being  dependent  ujwn  the 
diKtiince  nf  the  lamps  from  the  eUition.  As  yut,  only  9(X) 
lamju  are  in  o[>eration.  Special  terms  are  granted  To  the 
cafi-s  making  use  of  the  light.  The  works  are  cstnlilished 
in  what  wius  formerly  a  convent,  and  more  recently  a 
military'  barracka,  the  [ffemisea  being  let  to  the  town  for 
t,O00fr.  |ter  annum.  The  greatest  activity  prevails  in  rela- 
lioi)  to  this  enterprise,  the  concession  for  which  wasgraoted 
by  the  Miiniciinl  (!utnicil  mainly  with  the  view  of  obtain- 
ing i  reduction  in  the  price  of  gas.  Hitherto,  however,  no 
nvh  roiluctinn  hiu)  been  rendered  neceasary ;  for,  strange 
to  say,  inalcad  uf  dimitiiabiug,  the  consumption  of  gaa  baa 
augmented  since  the  opening  of  the  electrical  works; 
tbu^  for  the  month  ol  January  last,  it  was  10  per 
cent,  greater  than  in  the  corresponding  month  laat  year, 
that  is  higher  than  it  hiut  over  been  previously. — 
The  ihentre  at  Ckaremont-Ferraud  has  for  some  weeks  past 
been  lighlo«I  by  electricity,  '["be  inatallatiun  compriseA  a 
IG  h.-p.  double  cylinder  Otto  gas  enj^inc,  an  Btiison 
dynamo,  a  set  of  acc^imulators,  and  130  Edison  lamjN  of 
from  lu  to  20  candle-power,  distributed  on  the  stage  and  in 
:he  varioiiH  uthces.  A  Pieper  arc  lamp,  pkced  a))Ove  the 
entrance,  is  wurked  during  the  rnir'ada.  Besides  the  sura 
uf  35fr.  yitx  night  paid  by  the  director  of  the  theatre  for  the 
illumination  of  the  stage,  the  contractors  for  tho  lighting — 
who  arc  none  other  than  the  tias  Company — receive  from 
the  town  uti  indemnity  of  30fr.  per  night  for  »  minimum  of 
[00  [>erforniani:es  i>er  annimi. — It  is  aniichuncct)  that  a 
central  .<)tation  will  shortly  bo  opened  at  Monde.  A  linst 
trial  uf  the  lighting  at  the  Hotel  de  VUIe  was  made  at  the 
end  of  ■tinuary  lost,  and  it  is  ex[iected  that  the  works  will 
\k  oom|>leted  within  a  niunth.  This  station,  the  extaldisb- 
ment  of  which  was  projected  sevei-H)  years  ago,  is  due  to  the 
lalmunt  of  M.  Lamy.  It  is  to  provide  both  for  private  and 
public  lighting— the  town  of  Moodo  being  one  of  the  few 
prefecuiroa  which  have  not  yet  been  supplieti  with  gus. 
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TRANSFORHERS  OR  ACCUMULATORS? 
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The  subject  of  electric  dutnliulion  by  ultermitin^cunxMits 
and  traiisfoiTueti*  btu  oci:uuiwI  xlm  IriHlitittioii  uf  Electricul 
EnginveK  for  tTiran  evomngB,  ami,  as  u^ual,  the  disciiHaion 
contiuned  n  good  deal  of  UHtiftil  nmttei*,  liesidos  »  cei-tiin 
amount  of  inforniation  or  upitiiou  whicb  might  l>e  called 
irrclavant.  Tho  latUsi-  <lid  not,  however,  ttrGiJoinleRite,  and, 
as  far  iiA  it  wont,  •»iL&  lutlier  iiulrumeiittil  in  itniMiiiiig  u 
more  lively  tone  Lu  the  pixjteodings.  Wbun  new  uiid 
special  giibjticU  umiic  Imfurg  :i  leiirnsd  society,  there  are 
probably  not  t«n  TD«m))ers  out  of  every  hundred  who  are 
a.ble  to  ajieak  stiictly  to  the  jioiiit.  In  the  iireteiit  iristAnco 
it  wa«  rather  ct'eiiiublo  to  the  rvHuining  ninety  that  they 
did  not  unduly  spin  out  the  diautusion  by  general  tilk,  and 
Bf>  wajfto  the  time  of  the  rneeting».  A  little  leavfliiiiig  of 
the  heavy  scientific  iii'giiiiivnt«  al  the  sp^ciuUsts  is, 
howovor,  nut  objoctionalile,  and  of  such  learoniiig 
there  was  iiist  BufBcient  The  object  of  tfocielies  like 
the  luHtitntion  of  Elwlrii%al  Kugineei-s  is  m^inlv  practinil. 
Fn[>ori4  nro  rojtd  and  (iJucittuiO'I  not  aa  much  vvitti  a  view  to 
odvdiice  pure  science  as  with  the  object  of  nhLiwiii)^  huw 
atieiititic  discoveries  nwy  1*  |«:iaicall_v  iippliL'il  for  biiHine?^ 
|)nr|uMf^,  niiit  an  this  objwt  is  moru  or  less  attained,  ao 
milBt  wc  consider  the  lupers  and  (bF^citHaioii  inoro  or  \&i» 
useful,  irr(!ai>citivc  of  tncir  nieriw  fmin  the  [Kiint  of  view 
of  pure  Koienco.  The  i|iie«tioii,  thi<rofui-i>,  is  what  utu>(ul 
lusHOn  (lid  the  hist  three  meetings  of  the  inalitution  Loach 
el>ectrical  ciigineeni ! 

Viewed  in  ihist  lijjhl,  liixt  week's  discussion  was  far  more 
useful  than  that  of  thu  previous  wook,  and  even  than  the 
[taporn  which  provoked  it.  Mr,  Kapii'a  ]«t.i»er  sfiowed  w!mt 
could  W  done  b?  transformen*,  wliiUt  Mr.  Mackenzie's 
pftpor  described  nr^nt  had  actually  been  done.  Both  sub- 
jects are  of  imitorl^mcc  in  thomaelveAi  but  of  fur  ^rcutiir 
importinco  is  tt  to  know  whal  place  the  IrauKforrnersytitem 
occti]>ie.s  when  ronipsircd  with  other  riystvms  of  dis- 
tribution, an<i  it  was  this  cnniitanAon  whii.h  git-ve 
special  value  to  l;i.sl  week'^  iliNin^tion.  We  ilu  not 
propose  Ut  review  the  di>4eni^iun  in  Oiis  idiiw,  lu  wo  fihall 
in  (lueeoiirto  rejiort  it  at  aune  luiiu;th  ;  but  we  may  draw 
some  practical  conchisinns  from  the  iciuarks  made  by  the 
variotiK  s|ic:ikeix  lirlofly  deHcrtbei),  tho  disciiftsiuii  was  a 
contest  bctwtCTi  the  iulvocnt-cs  of  diHtrilmling  utecU-iejty  by 
mcanN  of  continumia  mrrentii  am)  )tei;oridury  latteries  on 
the  one  hand,  and  the  [urtiitiuu  of  distTiliutlun  by  alter- 
nating ciirronUs  niid  tnuisformcr^on  the  other  hand.  Uireit 
supply  from  the  dyiinnios  lo  the  hmiiis  wa.-*  neceX'Kurily 
excnided,  l)ecuu«e  neilher  of  the  riviil  syiftouis  woidd  1>« 
used  in  contml  rtJitioti  lightini;  when  the  area  of  supply  is 
limitctl.  In  such  cascH  there  in  no  need  Lo  employ  high 
tenjiion  currenbi,  and,  therefore,  no  need  to  imo  trans- 
fonnoni,  atthoiij^h  stoniye  lMitt*rio8  would  undoubtedly  lie 
of  advantage.  They  would  bo  used  not  for  the  [inr|io.««  of 
reducing  the  cjuantity  of  copper  in  the  maini*,  but  nimjily  its 
a  precaution  a^aiiiHt  intorniptioti  in  the  supply  throuch 
an  accident  lu  the  machinery,  and  alno  to  enable 
the  machinery  to  work  at  full  output  for  longer 
jieriodfi,  a  condition  of  working  which  ovidoiilly  aecnrea 
gTMtWt  economy  lu  far  &»  the  unglucs  and  dynanion  are 
concerned.  Whether  this  incrciisc  of  economy  will  not  be 
more  than  coutiterhjlanced  Ity  the  wanto  of  enei'^y  in  the 
twtteries  and  by  the  cost  of  rcnowul  of  plates,  ia  a  mailer 
which  dt)| tend*  entirely  on  the  i>crfectioTi  of  the  iwiticidar 
battery  umployod.  Up  to  the  prcBcnt,  the  system  bus  not 
been  udopted  to  any  larjife  extent.  A«  far  &s  wo  knov,  it  is 
not  used  in  ccnlrd.1  ^titliuii  lighting  in  America;  uud  in 
Europe  there  are,  we  1  relieve,  only  rtve  stationtiiw  worked — 
one  in  Kensington,  two  in  Kerlin,  one  in  France,  and  one 
in  Vienna.  In  the  four  first-numod  installations  the 
batteries  do  not  act  as  transformers  for  toning  down  the 
high  jiresaure  of  the  dynamos  to  the  100  volts  or  tuy, 
required  by  the  lamp^s  but  iu  the  Vienna  inatallation  the 
bettorica  perform  tbis  fiiiiction.  The  high  pre««nre  «orvico 
there  is  at  between  lUO  and  .'lOO  volts,  imd  the  batteries 
lire  divided  into  four  groups,  each  supjilying  sepiLrate  BOtM  of 
hini[»s  at  100  volt*.  The  fact  that  nntof  the  many  hundrud 
central  stntiona  only  a,  very  lew  use  stoiii^  tHitluries  seeiiis 
to  »how  that  up  to  the  present,  at  rdl  events,  those  i-octiton- 
siblc  foi-  the  erection  mul  working  of  these  stationn  either 


do  not  consider  batteiies  necessary,  or  if  they  racogniao 
their  useftdncss,  have  not  snflicient  confidence  in  them  to 
incur  the  expense  of  their  adoption.  Wo  arc  inclined  to 
think  th;U  tlio  latter  is  the  tnio  reason.  Once  let  it  be 
proved  thiit  stoniyo  liattories  are  ]ier^6ct]y  reliable,  fairly 
efbcicuU  and  not  too  doar,  nnil  their  adoption  for  ceotnl 
ctlationt)  Working  at  100  volts,  or  a  little  over,  will  be 
secured.  There  is  an  enormous  field  for  the  makent  of 
secondary  batteriefl.  It  i.<i  an  open  secret  thnt  pi<ofIt«  on 
the  manufActiiro  of  dynamos  hnvo  of  late  declined  almost  to 
the  vanishing  [wint.  The  cnm]>otition  is  exceerlinglykeea, 
and  nistomers  are  verv  HX.-u!ting.  To  puL  it  bluntly,  the 
market  is  ai»ilt.  \V'itii  Iwittcrie*  this  not  so.  There  a 
hanlly  any  cuni]>olition,  iind  buyerii  of  these  appliwirea 
have  iw  yet  had  no  opport unity  to  become  hypercritical. 
They  are  M.*ily  sali«tied,  and  will  remain  in  this  oom- 
plucent  fi-amo  of  mind  until  the  [mrfoct  battery  Wah  been 
invented.  Whoever  is  first  in  the  field  with  a  realty  good, 
oven  if  not  perfect,  battery  will  reap  a  }{oldci]  harrestv 

fbiving  .idmittod  the  imiiortance  of  1)atteriex  for  a  cen- 
tral atation  4np|ilyinK  only  nomc  circuits — that  is,  circuits 
extending  onlv  to  such  moderate  distances  as  can  Itc  niip- 
]dicd  on  the  direct  low-tension  system — Tot  lu  we  how  the 
ease  stands  with  long-diittance  service.  In  the  first  place,  it 
tnnst  }>c  boriiG  in  nu'nd  lh.4t  the  Uitterios  would  liave  to  be 
cliar};cid  from  n  high-tension  current ;  aixl  here  we  are  al 
once  confronted  with  two  liitfienllies.  One  is  the  iitsufa- 
tion  of  the  batteries  from  earth,  and  the  other  ia  the 
dynnniu  itself.  When  the  dtflerence  of  potential  iKlween 
the  firat  and  last  cell  of  a  liattory  i»  only  100  volts,  the 
insuhition  preitentH  no  grcfit  dittic'ulty,  and  in  many  caset 
no  further  |irocantion  than  placing  tJio  cells  on  wooden 
suuds  is  lued.  But  when  tan  or  twenty  of  siidi 
hatttirios  are  ohftruod  in  series,  the  potential  dif- 
ference between  the  first  and  lost  cell  in  circuit 
will  amount  to  1,000  or  2,000  volts,  and  although 
the  hattories  may  be  miles  n|xul.,  their  towleney  to 
leuk  to  earth  must  obviously  he  the  same  as  if  all  stood 
in  the  same  room.  To  place  the  cells  on  wooden  shelves 
would  ill  this  case  be  insiiSident  inKulntion,  mid  it  would 
ob\-ioiuily  b(.'  necessary  to  linc  some  high-class  oil  insuUtor, 
This  cini  be  dniiG  at  lome  little  cxjicntc  but  there  is 
.mother  ditliculty  of  insulnti'in  L»  lie  faced.  If  each  balteiy 
is  coujtled  to  'H«  own  lighting  circuit  whilst  the  charging 
eiiri'eut  is  on,  the  leak  would  take  place  lietween  the 
lighting  eircnits  and  earth;  and,  moreover,  it  would  Ite 
highlj  dangerous  to  touch  iiny  part  of  the  lightiae;  circitit. 
ft  will  thorofnre  bo  tioccssury  to  ilisconnect  the  lighluig 
circuita  from  the  battanes  whilst  the  hitter  iiiv  beiug 
chargojl,  and  as  the  supply  of  curront  cannot  be  interrupted, 
it  fnllovrs  that  duplicate  sets  of  Itatturios  must  lie  employed. 
W'o  have  assumed  above  that  all  the  batteries  are 
chnrgoil  in  series,  but  our  reiosoning  aim  applies  to 
biitturica  chiir>;ed  in  |>arallo1,  an  armngemont  M'hicb 
n'itl  be  ]irefenible  for  working  in  connection  with  a  network 
of  sti-eet  mains,  becanse  a  failure  of  one  battery  woudd  not 
entail  extinction  of  the  lights  onlinarilr  fed  by  it.  But 
a^uming  that  wc  have  instollcd  a  sufncieiit  number  of 
duplicate  Imtterios  at  various  [winbi  of  the  network,  that 
we  have  insuhttod  cttch  luittorj*  from  earth  in  an  absolutely 
reliable  manner,  and  thnt  we  have  |)rovided  interlocking 
.■iwitchox  of  su(;b  construction  thut  it  is  irajxissible  to  couple 
any  Imttcry  being  charged  to  the  lighting  circuit, — we  have 
vet  to  provide  a  i:narging dynamo.  Now  this  dynamo  should 
niive  a  high  efficiency,  and  work  without  s])arking.  Is  there 
stieh  A  ninchiiie  in  the  market '.'  Wc  doubt  it.  Prof.  SiWatitu 
Thompson  [loiiitctd  out  that  an  ordinary  gramme  conitnu 
tator  i-s  ijuite  unsuitable  for  use  m'th  iin  armattU'O  giving 
1,000  or  1^,000  volts.  For  such  prcjisiu'es  wo  must  use  a 
Thomson-Houston,  or  a  Hnish  machine,  either  of  which 
has  neccsaarily  a  lower  efficiency  than  any  of  the  belter  low 
tension  maehines  now  in  the  market,  and  probAbly  also  a 
lower  cSicioncy  than  m<xlcrn  altomato  current  machines. 
Mr.  {.Vnmpton  proposes  to  limit  the  prewure  to  500  volts; 
as  he  has  done  in  the  Vienna  installation,  a>id  to  work  the 
himps  from  a  sub-divi<lod  liattory,  which  might  or  mi^t  not 
be  charged  at  the  same  time.  If  a  good  earth  occurred  at 
one  end  of  his  liattoiy,  a  [len^on  touching  the  bimp  win 
connoctoil  to  the  otboi-  end  would  receive  a  aliock  of  600 
volts,  and,  although  this  may  not  be  fatal,  we  doubt  whether 
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mrumncra  would  care  to  nm  tbe  mk.  But  apart  from  thin 
Fottfiidention,  if  the  limil  of  ROO  volu  Iw  adoijted,  it  ia 
evident  that  ifau  battery  system  of  iliatribution  will  only  be 
aj){>IiciLble  over  coni[arati\cIy  small  districts,  and  can- 
not, therefore,  compete  with  tna  trunsfonner  system  using 
currents  at  2,000  voIt«  or  more.  To  hriag  tho  two 
rinU  sjBlems  upon  oven  t«rmR,  wo  must  aaauino  tho 
irewure  to  be  the  name  in  both,  and,  therefore,  Mr. 
tromptcn's  siiople  plan  of  chargin^c  and  lij^hiing  at 
the  aanu)  time  becotnos  impracticable.  Tms  does 
not,  however,  nreclnde  the  itse  nf  batteries  for  long 
dutanoe  e»ntml  Ktatioii  li^jhting.  Wo  havo  suflioioni 
coa&doRco  in  modem  cloctnc^il  engineering  to  expoat  that 
by  degrees  all  the  varioun  difficulties  we  have  eniimeratod 
mU  be  overeoine  and  perfect  batteries  will  bo  available. 
Then  and  only  then  will  it  Imj  fouaibtc  to  dietribnto  clue- 
iricity  by  high  tension  continuou.<;  ciiiTents.  Knt  what  is 
to  he  done  in  the  meantime  1  Are  we  to  almndon  all  ideu-i 
of  central  station  lightint;  other  than  by  homo  <jtraiitB 
ertondh^  only  a  few  huncircd  yanla  from  the  dynumns  1 
Obvimuly  not  We  can  work  with  alternating  currents  to 
any  tMsonable  distance,  and,  havinj^  IheiK!  meaiiM  roudy  to 
haod,  it  would  bo  folly  to  let  biisincss  gn  by  whilst  w-^itin^ 
for  a  more  perfect  aystom.  The  programni(-  laid  down  by 
Mr.  Kapp  in  hi<  paper  i«  r^anonable  l>ccnni«c  making  pro- 
ruian  for  the  adoptJon  of  the  more  {wrfcct  system  when 
this  becomea  avnimble.  He  advocates  the  laying  down  of 
a  eootjilote  network  of  mainB  as  Ujuy)  in  direct  supply 
•bitjons.  At  certain  points  there  wnttltl  he  fixod  litrgc 
tianafoRiien  feetling  thU  networlc,  so  that  onlv  hnv  tennimi 
VUM  need  enter  the  hottSM  of  coiwiimcm.     Tf  the  ch;inge 

i^loaiiuw  possible  those  tnuisfonners  would   be  ruplucud  by 

tntteries,  whilst  the  alternate  current  niachiiieB  at 

station  would  he  exchanj^ed  for  high  tension  continiious 

''OirTDnt  dyiiamoa.  The  station  htiildin^,  boilers,  eikgines, 
■nd  mains  would,  of  course,  lie  retained  without  altenitiun. 
Tboa  the  change  would  Itc  efFected  with  a  minimum  of  loss 
in  diacardcd  plant. 


ELEMENTARY  TESTING  SUITABLE  FOR  ELECTRIC 
LIGHTING  SYSTEMS. 

BY  T>I03(AS  URAV,   B.SC,   KH.S.K. 

\j41I  ri^ts  rffenvJ.] 

(ConliKunl  Jnmi  ^ge  t29.) 

As  has  already  been  pointed  out,  boxes  of  reRist.'ince  eoils 
on  not  be  itaed  for  the  accurate  mGasuremont  af  small  reaid- 
waem,  and  In  otxlei*  to  get  to  sonie  extent  over  this  ilitfi- 
nihjr^Sir  Williaiii  Thotn^n  comtnictod  >>o\l«s  of  condnc- 
tivitiee.  The  conductivity,  ov  conductance  aa  it  has  recently 
heeiiCftUed,  of  a  coil  is  the  reciprocal  of  ita  reaistaiKe,  and 


Fia.  7. 

[iaa  »  proportional  to  the  cross  Boccion  of  the  wire  form- 

'  ilhe  coil     In  order  to  add  conductincca,  therefore,  ws 

■dd  Up  the  section  of  the  conductor,  that  ia  to  ^ly- 

Jn  nott  put  the  coils  in  pumllel  or  multiple  juv.     The 

iVDUgODOit  is  illustrated  in  Fig.  7,  in  which  <i  l  represent 

[two  luavy  bars  of  cupper  or  btaaa  (in  Sir  William  Thooi- 

lon'i  box  these  burs  are  of  brass  and  are  about  one  squitre 

iseb  in    tection),  r  r  «  are  bktcks  of  the  same  siibstatice 

to  tho  cover  of  the  box  in  »acb  a  way  that  they  can 

pot  in  contiict  with  f>  by  meami  of  plup  as  in  an  oi-di- 

rwistatice  box.    The  eonductancea  il  J  d  are  eohlered 

I  one  eod  to  the  bar  o,  and  at  the  other  end  to  the  blocks, 


(  f.  They  are  wound  on  hobblni,  and  are  in  every  way 
similjir  to  ordinary  rosistatices,  except  that  they  are  mado 
of  much  thicker  wire.  The  condoctanc««  are  expressed  in 
rociprocals  of  ohms — 'that  is  to  say,  a  conductance  of  1 
iR  a  ra«i5tu.noo  uf  1  ohm ;  a  conductance  of  1 0  Is  a  rosistJLnce 
of  ^„iti  of  an  ohtn,  and  so  on.  The  conductances  intro- 
ducod  by  the  differenl  plugs  Ai*e  marked  in  the  same  way 
as  the  refiJKtJincoi  in  the  ortlinarj'  boxes ;  and  the  resisUnee 
of  a  wire,  moasared  by  this  box,  ie  obtained  l>y  ta^king  tho 
reciprocal  of  tho  sum  of  the  conductances  in  the  box  when 
lialniice  was  obtJiinal  in  the  t««t.  This  arrangement,  suits 
well  for  tho  moaaiu-oment  of  reeistancee  of  from  one  ohm 
dowiLwaTdfl ;  bni  for  roeistancets  much  hieher  than  that 
the  method  beeomoK  insensitive,  unless  the  nox  is  so  large 
as  to  be  inconveniently  heavy  and  expensive.  The  nethod 
has  tho  grea4  advantage  that  there  are  no  needless  contact 


Fio.  8. 

resistances  in  the  circuit,  And  the  residt  is  only  influenced 
by  contact  I'esistanoe  in  the  jiroportioii  that  the  difTorent 
contacts  inHuonce  the  conductance  of  their  own  circuits. 
The  tcmiinaU  ^^  1.,  miiNt  l>e  massive,  and  kept  jierfcctly 
clean.  For  the  wieasurenient  of  high  conductances  they 
lire  preferably  made  of  *'«ps  of  merciu-y. 

The  combined  anungenient  for  the  measurement  of  resist- 
ances and  condiiL'tativtfs  ruc^ntly  iniriHluceil  by  Sir  William 
Thomson,  and  called  a  "rnhoohm  dnim,"  is  illustrated  in 
FifCs.  8  and  S.  Fi^.  H  .^hows  a  plan  of  the  top  of  the  dium, 
ami  Fig.  9  a  section  »bowin^  huw  the  rcsistaiices  are  joined 
to  the  contact  pieces,  and  uuw  thette  pieces  are  anvngod. 
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Fio.  9. 

Two  heavy  rings  of  copper,  a  and  b,  are  flxed  concentrically 
to  the  top  of  the  cylinder,  which  is  a  disc  of  vulcanite. 
Between  these  rings'a  seriea  of  braas  or  m\i  metal  tubes 
with  heavy  flanges,  c  c  i;  are  fitted  into  the  vulcanite  and 
secured  by  inits,  jr/  into  these  tiibos  gnn-moul  kneepieoes, 
r  e,  are  litted,  and  held  finoly  in  position  between  a 
shoulder  beuring  on  the  upi^erside  of  r,  and  a  steel  pin  k, 
bearing  oil  the  lower  end  of  the  tube.  Beneath  the  upper 
boi-  of  c  a  spring,  consisting  of  several  thicknesses  of  Uiin, 
hard  copper,  in  soldered :  and  into  the  end  of  f,  and  over 
ibe  end  of  the  spring,  a  handle,  /,  with  a  cam-shaped  end,  is 
pivoted.    The  tesistauce  d  is  usually  miadc  of  woLl-iiuul)Ltji!4. 
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plaUiioid  wire,  atid  ie  wound  on  a  cylinder  of  cojiper  on  the 
Quuide,  uf  whiL'Ii  ,1  Hfirios  of  cornier  rings  .iio  HoMtinwl,  ao 
us  t«  foi-m  chuniiela  for  the  coils.  The  chaiiiitiU  for  the 
coilK  i»ro  covered  with  several  tbkkneseee  of  vaniiahed  mjwr 
to  secure  in»iiliitioii,  and  tlm  wire  is  well  driiyl,  und  (Iiiiwri 
irotigh  melted  jKiraHin  as  il  is  wound  on.  Oul«id«  the 
coil*,  iuhI  in  coutiitt  with  the  cornier  dtviaion  rings,  another 
cj'ltiiclor  of  copper  in  jitaced,  And  sviwed  to  wvemi  uf  the 
eo|i|ier  rinjiB  to  secure  good  conlact.  Tlio  object  of  the 
copper  cycTindere  and  cop]>er  dividiiiji;  nnjiB  which  joins 
tht-m  toj;eihcr  it  to  secure  rapidity  of  cooling;,  so  a.t  to 
insure  small  error  due  to  the  heating  of  the  wire  by  the 
current  {naaaed  through  it.  fllien  this  ilruni  ih  used  as  an 
ordinary  resiAtiince  bo.Y  the  rings  -i  and  h  form  the  termiiuil 
plates,  and  the  beginning;  und  enti  of  the  resistance  inserted 
in  the  box  are  put  into  eonUiet  with  those  rinjjs  by  means 
of  the  proper  crank  piccea  (,  springs  A',  aitd  cam  handles/. 
Between  th«Mj  two  tenninal  co»uct«  the  contacts  are  all 
made  on  the  fUnges  of  the  tubes  r.  The  eoiitncts  are  made 
liy  tuniing  r  to  the  projier  position,  and  pressini;  the 
lipriiig  k  firmly  into  coiiUtcl  with  r  by  means  of/,  and  they 
Berve,  like  the  plugs  in  Figs.  4  and  ft,  to  cut  out  ri'sisljinous 
by  short  ciixniiting  ihom.  The  re,«istd.nce9  arc  conniicted  to 
tuejcontact  piocos  «  through  a  flexible  itiraiid  i,  which  b 


whole  of  the  others  can  )w  t«st«d  against  it  wiihottt  anjr 

contact  resistance  or  other  uncertainty  being  introduced. 

To  u&e  tliis  drtun  for  the  mouiurement  of  coihIucUdccb 
the  contacts  hare  to  be  tnade  on  the  riii^  a  and  6.  The 
airanj^Rient  only  dilToni  from  that  shown  in  Fig.  7  in  not 
having  the  eoiU  iwmianently  cuiuiected  to  a.  Fig.  6  shows 
the  connections  for  placing  the  renstanoos  32  and  S13  in 
piimllol—Uiat  ie,  for  aildiiig  the  conductaooee  ipj  and  j^x 
togeihur.  The  resistances,  hi,  i2»,  and  256,  ai-e  cut  out  by 
muktng  the  contacts  from  A  and  B  on  the  same  ring,  and  a 
^similar  method  would  lie  followed  for  any  other  case.  The 
ado|)tion  of  this  toiuhi  nation  adds  vcryhLlle  to  ex{iuiuie  of 
the  set  of  resistances,  and,  as  will  be  readily  seen,  creatly 
increaeos  the  nuige  of  accurate  measurement.  A  resistance 
of  1  ohm,  for  example,  can  be  meuured  directly  to  within 
^fli^pth  of  iu  true  kniuunt  by  moajis  of  a  box  the  total 
resistance  in  which  is  d.OOO  oluus;  whereas  by  the  ordinary 
box  there  is  nothing  between  I  ohm  and  2  ohms.  With  a 
box  cuntaiiiing  u  maximum  resistance,  R,  or  a  total  resist- 
ance, '2  It,  the  least  eeneibility  for  direct  measurement  is  for 
a  resiirtance  oi^uid  tc  Jli,  and  the  sensibility  is  equal  for 
both  methoils  of  uainjj;  the  box.  Thia  mho-ohm  dnim  ia 
usually  combined  with  two  other  sets  of  reni^tance^.  not 
Bhewn  in  tlio  drawing,  for  the  jnu^iosc  of  forming,  together 


Tliv  UUkey-EmiDott  Dynamo. 


soldered  to  the  end  of  c,  and  is  prevented  from  sustaining 

damage  by  overtwistingbj' stops  which   prevent  «  making 

more  than  half  a  turn.     Tin:  tiilie  r  and  the  crank  jiiecc  <■ 

I  connected  by  a  flexible  jiiece  /,  which  prevent*  eriw  duo 

Itoresisunco  ill  the  contact  between  c  and  <-.     It  will  be 

I*b«MTed  that  there  ia  in   this  arnigement  only  one  cnntact 

'lor  each  r&sisUince  cutout,  namely, that  l>etween  the  spring 

and  the  pl;tte  r,  instcid   of   two,  one  on  each  side  of  the 

|)hig,  in  the  plug  method.     This  methal  ixissesses  also  the 

Igroftt  adrantago   that   the  contact    surfapaa  can    l>e  very 

[wsiljr     cloanod.      They    may,    in     fact,    lie     made     solt 

pdwning  by   pessing  down    the    spring   with    the    .vim. 

and    then    turning    r    Wkwanis    and    fonvatvi*.     l"herc 

is  besides   the   atfvantaL-a   ttiat    the    whole    of    the    box 

does    not    re-jnii-c    to   lie    in    the    rimiit.   liccau.ie  ajiv 

l^t    can     l>e    included     U-tween    the     terminal     plati-s, 

The  magnitude  of  the  resiBumetw  are  made  in  the  jionma- 

tncal  series  I,  i,  3,  4,  tt,  &c.,  each  rewsbincc  being  in  thii* 

I  way  eMiuil  tti  the  sum   of  all   that  pi^-c-ude  it.     "llie  tfgiu* 

shows  a  drum,  having  a  toUil  rewiRUnce  of  1,024  ohms;  l>nt 

a  ver)-  few  udditioiiar  contact  pieces  would  serve  for  a  Iwx 

,  of  very   hi^h  ixMrietance.     The  advaniage  of  making  each 

lieststuni-e  eijual  to  the  sum  of  those  tliat  precede  it  is,  that 

the  resisunces  can  readily  be  Icstoil  againdt  each  other. 

Thus,  if  the  ono  ohm   be  Btttiiiiardised  at  any  time,  the 


with  the  drum,  three  of  the  four  nMistaoccs  in  WbMt- 
atone's  hridge  arrangement. 

(Tri  ic  c/tUivitai.} 


THE  BLAKEY-EMMOTT  DYNAMO. 


This  dynamo,  which  vo  illustrntc  shove,  is  made  by 
Mcrtsrs.  Bfakey,  Kminott  and  Co,,  of  Halifax.  The  magnet, 
which  has  the  |xileii  al  tbL'top,  cnnsists  of  a  single  l*-shajied 
forging.  The  makers  claim  a  conaiderable  advantage  from 
thiif,  as  it  avoids  biith  the  use  of  cast  iron  and  the  magnetic 
resistance  of  joints.  The  armature,  which  is  of  the 
Gmmme  tyjie,  is  bnill  np  of  thin  insulated  discs  of 
annealetl  iron,  mounte<l  oa  a  gun  mcuU  spider.  This  s: 
is  Hiu-urely  keyed  to  a  ateol  shafts  thus  ensuring 
mechanical  driving.  In  the  maehines  intended  for 
descent  lighting  there  i*  only  one  Uyer  of  wire  on 
outride  of  the  armature,  llic  commutator  oonsista 
cupper,  specially  hanl  drawn  to  the  required  eecUun, 
and  mica  i»  moA  wa  an  instUfttor.  Special  brush- 
holders  are  titul,  vacti  separatoly  ndjostable.  and  with 
holcl-oJF  catches.  In  all  sizes  of  machine  above 
the     No.    2     (for    50    bunps)    at    least    two    uun   of 


the 
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bnuh-bolden  ««  provided.  The  rocking  bar  which 
carries  th«  bnuh«s  can  be  readily  muval  to  Itring 
ih«ra  u>  any  desired  point  on  the"  commutator.  Tlic 
brashoe  themselves  are  made  of  thin  copi>er  ribbon. 
TtiQ  BMchine  is  motinted  on  u  strong  custirori  Iiuse,  and 
the  bearing  sUtndardB  are  bimhod  witJi  gun  metal.  Light 
fe«d  lubricators  are  uaed,  and  epecial  means  are  [irovided 
ouTj'ing  olT  uBed  oil  from  the  beuringa.     The  machine 


of  electrical  worlt  which  is  being  done  in  London  and  other 
parts  of  the  coiintrv',  and  there  is  no  dinibt  that  it  will 
increase  rnijidly  iritnin  the  immediate  future  anpeciatly 
when  the  ^ectiic  Lighting  Act  has  been  amended. 

Of  the  engines  vhich  have  bemine  favmiribe«  amnnget 
electric  lishl  eii)^ncer«  are  tho«c  made  bj'  MesfirR.  Robey 
and  Co,,  Messrs.  Marsh-ill,  M&wrs.  Davoy,  raxman  .tnd  Co., 
Messrs.  Uoi-nsby  and  Sons,  Messrs.  AJlen,  Measrs.  Qalloway, 


High   Pressure  CruNOER. 


ArMQs: 


>'io.  l.—DUgnm  Bolwy's  C«iiipi>iiit<.l  EnKine. 


in  the  iltiutnttion,  cAlled  the  No,  3  size,  i<  iiitciid>iMl  for  an 
output  of  6,000  wattK,  or  100  volts  and  00  amiK-res,  at 
1,150  revolutions  per  minute.  It  is  cntnjiniind  wonnd  for 
constant  (wtential.  The  reKigtances  ur*' ; — Armature  = 
■OASui,  sencs  coils  =■  ■OI.'jiu,  shunt,  coils  ■=  h%<a.  The 
dectdcal  efficiency  at  full  load  is  927  i»er  cent.  Thp 
total  v«ight  of  copper  ie  I.IS^lhn,  ;  uiid  in  the  armii- 
tare  alone,  13)lle.  This  gives  an  output  of  4U-.5  vatta 
per  pound  of  copper  in  the  whol«  machine,  and  4576 
w«u<  per  lb.  ill  tee  armature  only.  The  total  length  of 
wire  on  tbearmatdro  is  291'6ft.,  which  is  at  the  rate  of 
30U].  per  volt.  The  total  ntrength  of  useful  field  is  432 
tinea — Engliih  measure.  Theae  machines  run  without 
suirking,  and  do  not  heat  .ifter  long  runs.  Meaeirs.  Ttlaltey, 
Emmutt  and  Co.  (Limited)  iire  now  con^triiL'ting  lh))>  tv'Ete 
fai  vaiyiog  sine,  intended  fur  outintts  of  from  600  to  1 30,000 
mlta. 


MESSRS.   ROBEY  &    CO.'S   COMPOUND 
ENGINE. 


"ROBEY" 


Since  the  commancement  this  year  of  thn  puhliciition  nf 
inewaeneaof  tbe£/ecfne(i^£'»?tri('«r,  thu  number  of  sub- 
Kriboci  has  l>oon  so  much  increased  that  far  the  larger 


MeasTB,  Hick,  Hargroare*  and  Co.,  and  otherB,  and  as  we  hap" 
pen  to  be  first  prepared  with  engravings  of  one  of  the  engines 
of  the  former  as  (wed  at  the  Newcastle  Exhibition  last  year, 
we  give  that  first-  (.)f  the«o  engines  there  were  eicnt  of 
about  100  indicated  horse-power  each,  and  two  horizontal 
engines.  A  horizontal  engine  by  the  earae  firm,  with  llie 
Pnipll  cut-off  gear,  wn*  used  for  driving  the  muchinery  in 
motion. 

The  engine  which  we  illustrate  i«  a  com]]ound  engine 
with  cylinderK  of  l2iiL.  and  21in.  diameter,  and  a  stroke  of 
24in,,  tho  normal  speed  being  100  revolutions  per  minute. 
It  is  fitted  with  Richardson  s  governor  and  radius  link 
autonifttie  cut-off  gear,  by  which  a  praetieally  uniform  speed 
is  inaiiitaitibd  under  varying  loati.  This  gear  is  clearly 
shown  in  the  jjcmpective  view  which  we  give  on  page  204, 
nnfl  iti^  cfiicioncy  may  be  gathei-ed  from  tho  indicator 
diagrante  which  we  give  herewith.  The  steam  pi^s«uro 
employed  was  I'iOlh.  per  «(]u%re  inch,  and  when  the  din- 
uraniK  (f'igs.  1  and  2)  wore  t;)lcen  the  load  was  rather  light, 
as  shown  by  the  early  cut-off  seen  in  tho  high  |>if«suro 
diagiivni.  Thfi  ex|>anRiori  line  of  the  diiif^nim  (Fig.  1)  may 
be  consideied  perfect,  and  no  imi^rovemunt  can  be  desired  in 
the  tow  preasuro  diaffram,  which  is  necessarily  of  u  form 
very  different  fi-om  that  from  the  high  [jrossuro  cylinder, 
inasmuch  as  tlio  former  receivea  it«  steam  from  the'limited 


Low    Pressure  Cylinocr 


Fin.  3. — Diigi'iLiii  Ra(iry'B  Cvui|<oiiiiil  Engine, 


nruportion  must  find  it  imi>os*ible  to  refer  to  back  numbers 
nr  any  infonnation  puUiancd  before  the  preaeiit  year.  It 
ii  oar  intention,  therefore,  to  illustrat'e  and  describe  the 
•evcffal  fonns  of  enginc«  most  in  luc  for  driving  dynumo- 
alectric  machines  Tor  lighting  and  }>ower  tr^viisiuieaion, 
and  it  becomes  incre-isingly  necessary  that  we  should 
do  this,  because  the  number  of  engines  likely  to  be 
required  for  electric  lighting  is  now  rapidly  inoroasiug. 
Few  people  have  any  idea  of    the  vci-y  jp-eat    anumnt 


supply  of  the  bi^h  pressure  cylinder  and  intemwdiatA 
receiver.  The  higb  pressure  diagram  (Fig.  3)  visA  taken 
when  more  work  was  being  done,  but  it  will  be  seen  that 
the  aduiaeion,  cut-off,  and  expansion,  are  all  equally  perfect, 
the  cut-ofTbdng  cxoeedinsly  sharp  and  the  expansion  line 
corresp<)ndingly  close  to  the  theoretical  curve.  The  wavy 
line  in  the  esqunaion  curve,  especially  in  the  leftrband  dio^ 
gnim,  in  duo  iNLTtty  to  the  osciUation  of  the  indicator  ijarto, 
and  perhaps  also  partly  due  to  the  condeosation  siul  re- 
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evaporation  of  steam  in  the  first  stage  of  the  expansion. 
■\V6  are  infornied  that  repeated  tc*t«  of  these  on^ines  have 
given  n  consumption  of  nmlcr  2!h.  of  Welsh  coal  imr  indi- 
eatei:!  hoi«o  power  uor  hour,  or  under  a  ton  of  cai!  for  100 
horse-power  for  10  noun. 


Fid.  S.— DiBgruD  Eotey'i  Oomixnuid  Engine. 

Such  a  result  could  not,  of  couree,  he  ubtuiiied  without  u 
fint<1aaR  boiler  ai  woll  ite  engine,  and  the  locomotive  tym 
adopted  ia  no  doul)l  the  I>est  tar  tho  pm-jioae.  The  woi-k 
inaii3hi|>  of  boiler  and  eu^no  ure  of  the  highest  c\na»,  w 
oiu'  readers  are  awaru,  uiid  with  llio  high  prCMUiv  now  usvd 
none  bat  the  iyeat  boiler  niukiug  will  sufltco. 


FORMULiE  FOR  TRANSFORMERS.* 

Br  PBOITCSHOB   GKoru;^   FORBES,   F.H.S.    (U    \SV   K,) 

The  modem  littntformer  for  elecixtc  lighting  is  hii 
induction  apparatus  in  ti-liich  the  |irimaiy  coil  is  of  lii^li, 
nnd  the  secondary  of  low,  reHiatance,  cunsifitiii^  of  two 
riii^  coiU  of  iniailatetl  cO)i;}or  wiro  enclosed  in  ati  iron 
shuithiti^,  so  subdivided  us  to  prevent  the  formation  of  locul 
currents  in  the  iron  when  aubJucUKi  to  the  influence  of 
alternating  electric  cun'ente  in  tn«  coils.  The  tenninuU  of 
the  pnnutiy  iiie  kept  at  a  coiiKUnt  tuvHn  difTcronce  of 
potential.  The  Becorifbuy  circuit  includes  the  lamp 
circuit,  and  ia  of  vnryiiig  reuAiance.  The  iron  ia  »o 
BiluatuJ  with  ros{>ect  lo  the  cuiln  that  thura  is  no  freo 
nmgnetJBm  ;  tliiE  HimpHlieH  the  matliematical  ti-eatroent  of 
the  phenomena. 

It  is  reqiiiriMl  to  predict  (1)  the  magnetic  induction  in 
the  iron,  (2)  tho  work  yiven  offlfl  the  lamp  circuit,  (3)  the 
whole  work  ahuorbed  ny  the  apiiaratue,  (4 )  the  waste  of 
CHcri:^'  when  no  lumpit  ui'C  in  ciixuit,  and  (5)  the  elTect 
which  will  ensue  from  variiiig  the  conistnictiou  of  the 
spjKiratUB.  The  fSrat  of  tiiese  has  tieen  approjrimatoly 
BoKcd  on  the  aAsumptioii  Umt  the  perucubiJity  of  tlie 
iron  is  comtant.  t 

It  ia  generally  assumed  that  in  such  a  system  of  electrical 
diutribution  the  electromotive  forces,  the  electric  currente, 
and  the  magnetic  induction  aru  simple  luirmonic  fuzictions 
of  the  time.  This  would  not  ho  the  case  if  the  phenomenon 
colled  by  Ewinjj  "magnetic  liystereais"  is  taken  into 
■ocoimt,  and  in  a  preliminary  nivestigation  this  must  he 
omitted.  Its  ufl'ect  in  pnicLiuu  is  iiurignificant  so  long  as 
the  magnetic  induction  in  the  iym  h  not  high. 

The  notuliori  now  udoptud  ie  lu  follows  :— 
jfj  =  number  of  tiu-ns  in  the  pviraary  coil. 
Pj  =  „         „         „  secondary  cnil. 

r,  =  reristance  of  the  jirimary  eoil. 

Tj  =  „         „         senondary  circuit,  including  liimi)8. 

«,  =  curTGDt  in  the  priuiar>'  circuit. 
(^  =      „        „         aecondarj-  circuit. 
m  =  integral  nf  the  induction  over  the  enMMOCtional  area 
of  the  iron. 

_  mean  length  uf  linos  of  induction  in  the  iron, 
croas-aectiunal  area  of  iron  x  |»ormcahility. 
«   =  IT  X  number  of  alternations  of  E.M.F.  per  second  ; 

■=  2  B-  X       „     „  complete  periofi*  of  K,M  K.  |i«r  second. 
It',  =  work  done  in  unit  time  by  thw  primary  ciirreat. 
v>f  =  „         „  „  in  the  secondary  circuit. 

t    =•  differenceof  potential  of  primary  tcpniiiials. 
C.G.S.  units  arc  adopted  thi-oiighout. 

•  Paper  r«d   Iwfon:    Uir   .Sotioty   of  Ti'tugrafih- Engineota   aad 
Blectiisiaiis  on  tlte  dth  FiibruarT. 
t  J.  HopUiuou,  Pmo.  Boy.  Soc,  16S7, 
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Eqiutiug  coefficients  in  (4)  aiid  (0),  we  have 

E  cos /3  =  " '■Jj ;  E  Bin /S=M  n  ('a  +  fe') 

also,u-[=.i    rj<(i/  =  C,E/   sin  (»(  +  o).»in{ii(  +  /3).  J/ 
=  ^^r  {cM(a  =  j8)-coa<3iir  +  /5  +  «)}rf« 


=  ^O08(«-j8) 


Cf£ 


t£^(raa  a  008  ^  +  sin  a  sin  ^ 


d) 


(8) 


When  the  actual  Eguree  jjeiiiuning  to  t.  modam  traus 
former  are  inserted, itisfound  that  tlio <)u&ntity ^^ii  ia  I 


than  01 ;  that  the  fiM  term  of  the  numerator  in  ($)  i» 
com|ia.rBd  with  the  socond  ;  aJid  that  the  firet  term 
donoininator  in  very  small  compared  with  the  aeoond. 

Tho  efficiency  is  found  by  dividing  (3)  by  {7). 

When  no  lamps  otd  used  on  the  itecondar}'  circuit, 
rate  of  work  done  is,  by  (7)  (r,  being  infiniteX 

It  will  bo  uotjceil  ttat  the  efficiency  of  the  aiipairotti 
doftenda  on  the  Brst  term  in  (7)  l»ing  small  comjured  will 
the  se>i;ond ;  lionce  n  (or  the  number  of  altDmatioos  pa 
second)  may  be  dimini)thed  n-ithout  lose  of  ofllcienc;  if  f)  In 
diminiohed,  or  if  the  masa  of  iron  be  increased. 


LIGHTING   AT   THE    BRUSSELS    EXHIBITION. 


In  order  lo  make  a  special  feature  of  the  lighting,  as  i 
tho  telephonic  service,  the  executive  committee  has  enti 
all  the  arrangenicnts  for  the  furmor  to  ODB  uf  it«  mcml 
M.    Charles  Mourlon,  with  the  aaeistance,  as  "ingoiuc 
cbof  dc  service,"  of  M.  A.  Kandsept.    The  committee, 
aitked  tho  co-ojwration  of  the  princi|xil  doctfic 
companies  and  contractors  iu  liclgium  aud  other  < 
and  arrangomonts  have  l>ecn  no  made  that  the 
poaaible   number  of  competitors  may  engftge  ia 
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le  haildirgs  ajid  gardens.     The  lamps  ^'11  be  mpplicil 
U,  but  \rill  compete  for  scvei-il  viiluiililc  priztu;,  other 
•pecial  prize*  being  offered  for  lampii  working  under  excep 
tional  conditions  oi  yield  luid  economy. 

Among  tb«  Bolgiat)  |ai-tici)MnU  in  this  lighting  i:ont«*l 
are  the  PlMstiix  Coropnyof  Chent,  M.  Duliiit  KiU,  of  Char- 
laroi ;  >LM.  Bwickaei-t  «l  L'i«.,  Hcrr  Kdiuird  Rail,  ropreaen- 
UUveof  Hiumcns  uiiil  Habkc,  of  Berlin;  M.  linfUii,  director 
of  the  Soci^W  Iiidiutrielle  d'Eleetriciti'-,  HniiiseU;  Si.  Picp«r 
«id  MM.  Gerard  et  Cie.,  of  Ui^c,  who  intcuii  to  I«y  down 
a  distatic  ti^nsinintion  liko  ibAt  they  oatahliiihod  tieiween 
the  Laeken  Gasworks  aiid  Bi-u<»elji  ()|»ei-n  Ho\iite,  fur  HghU 
iaeits  staga  Among  the  most  important  participant*  out 
of  Belgiuni  ai-o the Sofi<ti:  Suisse  d'Klpctricitt*,  of  1^us:tniie: 
Mr.  Bury, of  Manchester;  the  liernstoint'oniiKiin, of  Loudon  ; 
tJie  Comjugnio  (.'ueiiod  et  Sautter,  uf  Gonovu  ;  (Junz  and 
Comuftay,  of  Bud;i  I'cstli ;  the  (liilchcr  (^nii«iny.  of  Ijondon  ; 
tlie  United  Eieetrical  Engineerinj:  (!omjKuiy  {.laWixhkoH'), 
Loodon;  the  Thoni-ion  Houston  Intcnuktionul  Kloctrical 
ComiNiiiyi  of  Boston  ;  and  the  Anglo-AmGriciin  Unwh  I'llec- 
tric  Ligfit  Coqtonttion,  of  London,  who  will  li^ht  the 
British  section  of  15,000  w\.  m.,  or  I6I,46£  sq.  ft.  aron. 

The  project  for  lij^hting  the  exhibition  comprises  three  dis- 
tinct |iart« — that  by  electricity  of  the  buildings  and  annexa.* ; 
that  of  the  f^cjadea  and  foiintAina ;  and  tliat  of  tlit;  {r-Litlens, 
proviirionaliv  by  gas  supplied  wr,\\M  by  the  BrnsHels  Miini- 
eipal  autfaoritio«,  and  avontnidly  by  electricity.  The  great 
objocb  kttit  in  view  has  been  to  ailorfl  a  coiiti-ust  bulwct'ii  u 
divided  ught,  fi|>read  in  profiuiun  ov<.-r  iLe  pLintattonH, 
kloaqiies,  &«.,  in  the  [lai-k  on  the  one  hand,  and  the  sober 
^ndeiir  of  a  coni;eLtrate<l  light  illiuninating  the  buildings 
in  the  brtckKToiind. 

The  exhibition  buildings  embntce  two  roct^ngulur  juivi- 
lioM,  as  they  lire  ealled,  which  were  built  for  the  NiitionaJ 
F^bibition  oE  1880 ;  one  will  bo  dovoiod  to  rutj'ospuctivc 
line  art  and  tbo  other  to  ffites  and  ceroHioiiialH.  They  arc 
connected  by  a  circular  colonade  of  more  than  200  niotrcs 
length  :  ami  in  the  iniddlu  will  )>e  erected  the  Kind's 
Pavilion.  Tlie  Grand  or  Macbinu  Hall,  siliuitod  behind  tne 
coloniide  and  King's  Pavilion,  is  2o0  metres  =  620fT.  lonj^, 
6iD.  »  323ft.  wide,  and  23m-  -■  75fl.  high.  Two  iimicxra, 
lOOtn.  =  328ft.  long  by  60m.  =  L97ft.  wide,  tei-niinnte  this 
portion. 

The  bghiiiig  of  the  Machine  Hall  mil  be  effected  by  M 
arc  lampe  chosen  from  the  Hystemji  of  Pielte  and  Krizig 
(Bouckaert  et  Cie),  Dulait  (Soc.  An.  Eloctrique  ot  Uvdmu- 
iique),  ThomsuD- Houston,  I)e  Piiyt,  JuEiKir,  and  Pit<J  (Soc. 
An.  Elei-tr.  et  Hydr.).  According  to  the  nature  of  ihe  insttal- 
huioti    adopted    for  the    enj^nes  and   the    metallurgical 
txhil^t«,  the  Machine    Hall  will  he  lighted,  either  with 
fifteen  3,000-c.   arcs  in  the  central  avenue  and  thiity-two 
l,&0&-c  and  forty  1,300c.  ares  iiiR|)O»0<l  in  the  latural  com- 
pattmcntJsor  thirty  larve  ares  omngctl  in  grmi}>6  of  fi  v«  at  the 
ends  of  the  hall,  with  lamiM  of  leas  inbeniiiiy  grt)U[>ed  alxiut 
the  middle  of  the  hall.     Theiie  lnmp«  will  bo  hungut  lieighta 
rarving  from  7  to  10  metres,  that  is  to  nay,  from  33  to 
33  feet,  and  at  dijitanccH  apart  of  10  and  16  metres,  or  33 
and  52  feet 
The  wisKs  of  the  Machine  Hall,ir)m.or  soft,  high  only,  will 
iirovided  with  hiMtts,  or,  oa  we  aill  them,  "  chandeliers" 
the  Kitglish  and  Krerich  just  truii^Kjxjsing  the  signifieution 
these  two  terms— with  incandescent  Um|«,  alternating 
amall   arcs  of  4  ampere'^,    inid  iricaiiilescents   of   24 
volta  and  6j   amuercs.      The  Sitlle  deN  Fotea,  of  iiciirly 
3,000  sq.  m.  -  32,000  sii.  ft.  supcrfiL-ial  area,  will  form  the 
Kibject  of  a  Hpacial  acbeme  for  which  Hovenii  electriciunn 
haT«  submittetl  phuts  and  cstimatsH.     The  lighting  will  in 
all  probability  be  effected  by  ten  or  twelve  12-ani|>ere  arce, 
vhilo  grouiM  of  lldinon  and  Swan,  Victoria,  and  other 
tncaiMlescQilt  lamps  will  be  dtsixwol  in  the  Kpacv  between 
^vtba  columns. 

^B  The  iiiieriOT*of  tfaeKing'aPMVjtion  and  the  kitemlcolunadcs 
^Krill  Im>  ligbl«d  by  «ix  \a  eight  Ur^u  arc  lamjie  ;  while  the 
^^fcack  will  be  lighted  by  the  relleetion  of  two  3,a00-c.  lami)R 
^Htouutt:(l  in  the  roof  fnunework.  The  Wlcunies  will  lie 
^Bghted  by  30  to  iVO-c.  Bcnutein  lampi',  su])^>liud  by  current 
from  a  distance  in  accordance  with  this  inventor's  system. 
_e  oolouadu  oonoectin^  the  central  ijuviliun  with  the  nmiii 
lihiinj'  will  Maud  out  Troni  the  rest  of  the  Klnicture,  owing 
the  white  light  diatributed  inprofueionbiitweenthe  colours. 


Th 

^Mth< 
Krith 


This  h'ght  will  be  supplied  by  Thonuon-Hotuton  lampa, 
10m.  >=  3.'lfc.  a|)(trl.  placed  aloft  and  campletely  hidden 
from  view.  Four  3,L'0i>-c.  ares,  with  reflectors,  lumished 
by  MM.  Bouckaert  et  Cie.,  will  be  placed  at  the  bottom  of 
tile  slope  fur  throwing  a  pencil  of  white  ray*  on  the  two 
{lavilioiiK  in  the  forugrouim,  so  a^  to  bring  out  the  architec- 
tural features  of  the  fai^adett. 

At  the  front  end  of  the  gardens  two  "hyditxIectrifcrouB 
pylonn,"  on  the  Dulait  system,  25m.  =  82ft.  high,  and 
giving  out  a  light  of  5,000  candles  each,  will  mark  the 
main  ontninca  This  insUtUalion,  (juitc  now  of  it«  kind, 
will  (^eatly  contribute  to  enhance  the  effect  of  the  geneml 
illiiminattun,  which  will  extend  the  whole  length  of  the 
fhio  de  la  Loi.  The  annexe.-;  of  the  cenu^l  ha.ll  will  be 
lighted  by  38  De  Puyl.  Dukit,  and  Pictte  et  Kriiik  area, 
of  an  intuiwity  viuying  from  3;"t0  to  SOO  candles  for  the 
right-hand  aitnexe.  and  thitty  t^uuI^  Ganx  arcs  for  that  on 
the  left  band  of  2,400  «|.  m.  =  2'».834  sq,  ft.  available 
iiroa.  Tbia  distribution  of  light,  one  lamn,  ."'m,  =  I6ft. 
high,  for  every  HO  mi-  m.,  or  861  tui.  ft.  of  area,  auswera 
to  28  rittid  le-iuotree  of  nieun  intensity— (hut  is  to  mlv,  a 
light  :i)]i)iit  ui[ii!i]  to  thiit  in  the  Machine  Hnll.  Eight 
TnomBoii-Hoiuton  2,000-c.  area,  ISro.  =  59ft.  hiah.  will 
light  up  tbe  giti-den  in  front  of  the  annexes.  Finally, 
scvonil  [lowei'ful  lani|N(  will  be  dis|>o8od  along  the  avenue 
from  the  main  cntnuicc  to  the  ornamental  stone  bahutrade 
in  front  of  Lhe  building. 

All  this  aggrejjat^  of  illiiminalion  will  onlv  re<iilire  350 
h.-p.,  given  by  the  motors  in  the  Machine  llall,  I.tO  h.-]». 
romaiiiing  avuilabtu  fur  ligblitig  the  fai,-ad68  of  the  ixiviliuii 
erected  ui  the  contra  of  the  Kcniiciicte.  tn  fact>  the  motors 
in  the  machine  bdl  will  yield  nearly  800  h.-p.,  of  which 
500  h.-|t.  are  availublo  for  lighting  puri)osen.  The  main 
sbuit  is  16  c.in.  ^  6^in.  In  [Itninetcr,  and  will  make  110 
revolutions  |>er  minute,  the  countershaft  for  the  dynamos 
m:iiking  2''>0  revo1utioii».  The  yield  of,  and  jKiwor  required 
Iiy,  the  various  lamps,  are  estimated  by  tbe  authoriliet  as 
fotlowii : — 

Arcs.  Noni.  cik     H.-P.  requiretl. 

Picttc  and  Krizig 3,000    1-AO 

, 1,400    J-06 

1,300    0-86 

Thoiiwiin-Houston    2,000     1*00 

1,-tOO     0-75 

Dulait   2,300     MO 

„ 1,800     1-30 

Db  Puyt   2,000     1-50 

, 700    0-7S 

Incandesconbc  Lamp«  per  h.-p. 

Bcnwt«in 35    lOJ 

Victoria : 18     10 

Edison  16     10 

The  illumination  of  tbe  foiuitains  will  I>e  tualided  to 
Galloways  or  Sennott  and  Piejier,  in  which  latter  aise  the 
syfilvm  will  include  a  |)uriion  of  Lhu  main  walks  of  the 
garden.  The  two  inslallatiniis  will  be  so  combined  an  to 
work  alternn,tely,  in  onler  that  the  motive  [mwer  necessary 
for  thu  jotn  und  the  illumination  of  the  foiintiiins  may  Ire 
also  utilJNvil  for  contributing  to  the  gcnenit  illumination, 
for  which  purpose  a  l.iO  h.|).  engine  will  he  eryttod  in  one 
of  the  wings  of  the  Aqiiiiriiim.  llie  .\r)Uiiriuni,  the  Kur- 
saal.  and  the  Bicrhallc  will  bo  lighted  by  Piojicr,  of  IJ^rgc, 
while  the  Knglish  section  will  ag'j.in  roceive  its  Manchester 
insUdlatiuii.  La«tly,  the  gardens,  {>hintuti<.>n-<,  and  kioiu(uei 
M'ill  be  lighted  by  2*i,000  gas  jets  amirigcd  in  garlands 
along  the  walks  and  in  the  fihruhberies-  MM.  Gerard  ot 
Cie  will  probably  umlciHake  the  electric  lij^hting  of  the 
Uiic  do  III  liut,  their  installation  constituting  the  first 
industrial  deraonstmtion  in  favour  of  the  adoption  of  the 
electric  light  for  public  illnmination. 


Sootaty  Of  Arts. — On  the  .Satiinlay  afternoons,  March 
10  and  17,  at  i  o'clock,  Pi'of.  Lodge,  F.K.S-,  will  deliver 
two  loiturtw,  oil  the  '"  Prot4xHion  oi  Buildings  from  Light- 
ning." Two  other  electrical  papers  are  invmlaed,  but  the 
date*  iue  not  yet  fixed  when  they  arc  to  tie  read :  one 
"On  the  Mciieturcmont  of  F-lcctrical  (."lUTontd,"  by  Prof.  G. 
Forbes.  F.R.S. :  and  the  othei  by  -Mr.  R.  E.  'Ci-ompton, 
*'  On  Electric  Lighting  from  Centiul  Stations." 
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W\Ui  Q\ir ititu  i^JattManf  6  ter. gatv  a  Pvitmit  of  E.  Gbavkm, 

BiQ.,  Prtsident  of  tU  Socitly  iff  TeleffrajA  EttffiiKers,  aitd  iiakd 

airuUnUkm  ofyinug  a  ierit*  of  Portraifs  of  «iim«i(  EWiri- 

«w  ^  At  antwy.    In  ftdfUmsnl  of  our  proiime  ure  haw 

dttad^  ianud  a  Portrait  of   W.  H.  Wollabion,   M.I).. 

f.SL8.,  vho  was  in  Au  xienti/k  prme  at  tki  ixgianing  of  Ihr 

mlmy.     This  tnU  be  ftdlowtd  ij  SlJi  Hi*3U*hhey  Davy, 

FJLS.,  vhm  fiuM  at  an  efocJriciaw  w  atiil  tiiort  jirvmiiKTi! 

Am  that  of  WOLUSTON.     PorintUs  of  Past  Presidents  of  tht 

SetMtf  art.  t'n  ^frffotui^o^  and  «w  koyi  stwi  to  hxkn  rtady  that 

r.  D.  K.  UuoHia,  FJta. 


THE  Cmr  AND  ELECTBIC  LIGHTING. 

Tliis  article  is  directly  intended  to  convey  infor- 
matiou  to  members  of  the  Corporatiou  and  otheis 
who,  daily  leading  busy  lives,  are  not  familiar  \tith  the 
various  developmtiitH  of  electrical  practice,  nor  the 
present  posibiou  of  electric  lighting.  A%-owedly,  then, 
the  object  is  to  intlueucc  th*i  aubborities  to  come  to 
a  decision  favourfible  to  the  employment  of  electrici^ 
for  lightiuf;;  our  KtreetEi  and  bouseti.  It  is  necessary, 
in  Che  first  place,  to  gat  rid  of  the  idea  that  no  more 
light  IB  needed  than  is  given  at  present  by  the  gas 
lampti.  Those  who  argue  that  the  present  light  is 
sufficient  cannot  be  familiar  with  the  facta,  nor  could 
they  be  persuaded  to  advocate  or  support  any  change. 
U  is  probable  tbiit,  likeCharieo  Latub,  they  come  into 
the  City  late  cuid  go  away  early.  No  donbt  sueb  a 
course  is  perfectly  satisfactory  to  those  able  to  do  it, 
but  the  workers  arc  in  a  different  position,  and  as  the 
profitg  made  in  the  warehouses,  foctories,  and  shops 
are  directly  due  to  the  labours  of  the  workers,  it  is 
not  difficult  to  sec  that  whatever  conduces  to  a 
greater  amount  of  work  being  done  iu  a  gi\cn  time 
is  a  matter  requiring  careful  considerntion.  No  one 
will  deny  that  more  and  better  work  is  done  under 
the  beams  of  the  midday  uuti  than  by  any  means  of 
artitioial  lighting  yet  devised.  It  is  admissible, 
therefore,  to  assume  that  the  light  which  approxi- 
mates most  nearly  to  sunlight  is  better  than  any 
rival  illunynant.  Part  and  parcel  of  the  work  of  the 
City  id  the  transmission  of  goods  and  passengen 
from  one  point  to  another.  Surely  it  will  be  granted 
that  the  better  the  light  the  greater  the  expedition 
in  loading  and  miloadiug  goods  and  in  the  pace  of 
the  street  tralHc.  Without  trouhliug  farther  in  this 
direction,  it  will  he  assumed  that  the  more  and  the 
better  the  light  distributed  over  the  City  the  more  is 
the  economy  of  time  and  labour  in  the  proceedings 
carried  on  therein.  Thus,  the  questions  presenting 
themselves  somewhat  forcibly  to  those  who  have  to 
legislate  for  us  as  regards  light  are — Can  we  obtain 
more  and  better  hght  at  a  reasonable  cost  hr  those 
who  look  to  us  to  consider  thoir  interests?  and. 
What  kind  of  light  can  be  so  obtained  ?  The 
question  of  cost  is  a  little  complex,  as  will  be  seen 
hereafter. 

The  problem  before  the  City  nathoritics  at  the 
present  moment  is  whether  it  is  better  to  replace  gas 
by  electricity,  and  upon  their  verdict  much  more 
depends  than  is  at  first  eight  seen.  Taking  the  require- 
ments of  street  lighting :  there  can  be  no  two  opinions 
as  to  the  fact  that  with  electricity  you  c&a  get  more 
light,  and  it  is  as  emphatically  proved  that  the  tight  is 
a  better  light.  It  is  ridiculous  for  those  interested  in 
gas  to  talk  about  the  steadiness  or  unsteadiness  of  arc 
lamps  as  compared  with  the  steadiness  of  street  gua 
lamps.  Thereisnosuch  thingaBsLeadiueesintbelattei-. 
though  there  is  in  the  former.  W'heu  an  arc  lamp 
blinks  it  does  so  with  &  power  of  bOO  or  '2^00  caxv^«&  \ 
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when  &  gas  lampWinksitis  wUtfrom  fi  to  14  candles. 
The  one  is  noticed  and  notit:eable,  the  other  has  little 
or  no  influence  upon  the  vieibility  of  the  ilarkness. 
With  regard  to  atmoBpheric  contamination,  there  is 
.not  nitich  to  be  said  iu  regard  to  (>ln:ct  ligliting 
one  way  or  the  other.  If  you  burn  coal  under  a 
boiler  to  generate  steam  to  drive  electric  light 
machinerj",  you  contaminate  the  bjt  passing  through 
the  chimney  shaft ;  with  gas  the  contamination 
is  more  subdivided,  that  is  all.  It  may  be  said 
thai,  if  more  light  is  required,  it  might  easily  he 
obtained  by  tiicreafiing  the  number  of  gas  lamps  or 
their  brilliancy ;  by  replacing,  for  example,  each 
14  c.-p.  ga»  jet  by  one  of  *J(XI  or  400  c.-p.  No 
doubt  that  would  in  a  measure  get  over  the  diffi- 
culty ;  but,  unfortunately  for  the  expoueota  of  gas 
lighting,  so  far  as  economy  is  concerned,  directly  we 
come  to  "more  light"  electricity  smites  them  hip 
and  thigli.  To  compare  the  cost  of  an  arc  lamp 
of  800,  1,000,  or  2,000  c.-p.  nominal  wth  a 
llj  c.-p.  gas  lamp  is  absurd;  but  the  comparieou  is 
altogether  in  favour  of  the  arc  lamp  when  it  is  com- 
pared with  an  equivalent  gas  light. 

As&umiug  then  that  more  light  is  really  required,  it 
cannot  be  denied  but  that  the  electric  light  is  better 
than  giui,  and  we  contend  it  is  far  and  away  cheaper, 
According  to  "  Newbiggiug's  Handbook  for  Gas 
Engineers,"  third  edition,  p.  209,  the  number  of 
liours  daring  which  gas  is  burnt  in  a  year,  if  lighted 
all  night,  is  4,327  ;  if  lighted  at  dark  and  e^ttinguished 
at  eleven  o'clock  the  uiimber  is  given  as  1.B08;  if 
extinguished  at  twelve  o'clock  as  2,173.  The 
worshippers  of  gas  may,  bo  far  as  we  are  concerned, 
say  "  more  light"  CGrteinly,  but  extend  the  gas. 
Taking  first  5  cubic  foot  per  hour,  as  giving  10 
kcandles,  250  cubic  feet  would  give  600  candles  ;  and 
280  cubic  feet  would  cost  onc-quarlcr  of  2s.  Od.  or 
3s.  or  46.,  or  whatever  the  price  per  1,000  of  gan, 
say  7Jd,  or,  burniDg  1,80»  hours  per  year,  an  annual 
cost  of  ^50  10s.  We  have  before  us  the  actual 
cost  of  200  c.-p.  gas  lamps  in  a  midland  manufacturing 
district  given  in  the  surveyor's  annual  report  as 
varying  horn  £13  IGs.  8d.  to  £16  ISs.  3d.,  say 
averaging  £14,  and  this  multiplied  by  4  gives  1,'56 
as  the  cost  of  four  200  c.-p.  gas  lamps — that  is  HOO 
c.-p. — the  equivalent  of  one  arc  lamp.  This  price 
depends  greatly  upon  whether  gas  is  burnt  in  one  or 
more  lamps  to  the  cauiile-power  mentioned,  The 
amoiuit  £14.  is  for  a  200  c.-p.  lamp  ;  the  cost  of  the 
ordinary  14  or  IC  c.-p.  gas  lamps  is  only  £2  7s.  Od. 
for  the  year,  ao  that  if  20U  c.-p,  were  obtained  by 
increasing  these  lamps  the  cost  would  be  between 
£29  and  £30.  The  Brush  Company  offered  the. 
City  a  2,000  c.-p.  nominal  arc  lamp,  which  you  may 
call  if  you  like  tiOO  c.-p.  actual,  for  £20.  Our  cuu- 
tuution  then  that  electricity  it>  cheaper  than  gas  is, 
we  think,  justified.  Increasing  the  light  by  iucruasing 
the  consumption  of  gss  means  increasing  tbe  cost 


proportionately.  If  more  light  is  wanted,  the  only 
loophole  in  favour  of  ga^,  so  far  as  we  can  see.  is  that 
very  little  more  light  is  needed,  not  twice  as  much  as 
is  now  given,  otherwise  the  offer  of  the  Brush  Com- 
pany ia  exceedingly  advantageous,  in  that  they  givs 
at  least  ten  times  the  hght  for  twice  the  money  now 
paid.  It  is  stated  that  the  electric  light  would  be 
placed  in  the  streets  at  a  loss  to  the  contractors. 
However  that  may  be,  is  it  not  the  case  that  gas  is 
so  placed,  and  that  the  gas  companies,  if  they  had 
only  the  street  lighting  to  supply,  oould  not  supply  it 
at  the  price  now  paid  ?  It  is  useless  to  argue  upon  a 
portion  of  a  scheme.  The  contractors  take  into  con- 
sideration the  whole  hghtiug  of  the  district,  and 
doubtless  are  fully  warranted  iu  charging  a  much 
lower  price  for  lighting,  which  is  but  pari  of  a  whole, 
than  if  that  particular  part  had  to  be  carriad  out 
alone. 

There  is  one  point  that  those  in  favour  of 
gas  might  well  discuss ;  iu  fact,  it  is  tbe  only 
point  where  Ihcy  might  score  a  point  in  their 
favour,  though  this  is  extremely  doubtful.  We 
have,  however,  uo  wish  to  cry  up.  electricity 
merely  for  the  sake  of  so  doing.  Wc  believe  not  only 
that  it  is  tbe  best  light  for  street  lighting,  but  that  it 
is  the  only  light  entirely  suitable  for  that  purpose. 
The  point  we  refer  to  as  worthy  of  argument  is  the 
distribution  of  the  centres  of  light.  The  opinion  of 
experts  would  incline  to  a  larger  number  of  lower 
candle-power  lamps  iu  such  a  city  as  London  rather 
than  a  smaller  number  of  greater  candle-power.  The 
gi-eat  question  to  settle  is  tbe  minimum  light, 
reckoned  in  candle-power,  required  at  any  one  point, 
although  it  would  be  as  well  to  agree  also  upon  a 
maximum.  Tbe  two  being  given,  the  distance  apart 
of  the  Itghts,  neglecting  the  effect  of  reflection,  ia 
easily  ascertaJued.  Summarising,  then,  wc  hold: 
(1)  More  light  is  required  ;  (2^  Electricity  is  cheaper 
and  better  than  gas ;  and  (3)  That  care  should  be 
taken  in  the  distribution  of  the  centres  of  light 
radiation. 


THE  BILL  OF  THE  UNITED  TELEPHONE  COMPANY. 
The  apathy  of  public  bodies  is  proverbial ;  but  at 
length  London  seems  fairly  roused  to  the  evils  of 
overhead  wires,  and  petition  after  petition  has  been 
lodged  against  the  Bill  promoted  by  the  United 
Telei)hone  Company.  This  Company  has  few  friends 
outside  its  own  ofHccs — except  its  shareholders.  The 
reason  is  not  far  to  seek,  iu  its  attempts  to  ride 
roughshod  over  the  pet  prejudices  of  the  ordiuaiy 
Englishman.  Overhead  wires  are,  like  matter  in  the 
wrong  place,  objectionable  only  under  paiticolar 
conditions;  and  those  conditions  hold  in  London  and 
other  large  towns.  Overhead  o.  underground  wires 
should  be  a  matter  of  supreme  indifference  to  tho 
United  Company.  They  know,  we  all  know  a^er  s 
fashion,  that  the  State  sooner  or  later  will  buy  over 


the  telephone  syswtns,  and  will  bave  to  pay  &  larger 
price  foi  imdcrgrouud  than  for  equal  overhead  instal- 
latioos.     The  commercial  heads  of  the  various  tele- 
phone compauies  wtmt  to  make  as  much  money  as  they 
caji   while  their  bauds  bold  the  reins,  and— after 
then  the  deluge!    Whatever  system  they  adopt,  the 
new  hrooms   will  find  fftult  and  sweep  clean.     If 
this  Bbould  prove  to  be  the  case,  any  expenditure 
now  carried  out  will  be  largely  wasted ;  in  that  it 
will  not  have  time  to  fructify  to  the  extent  it  would 
do  imdei  ordinary  circumstances. 
^H  Now  for  a  volte  face.     We  see  no  adequate  reason 
^Kff  opposing  the  United  Company's  Bill,  mtber  we 
see  many  reasons  for  heartily  supporting  it.    Let  it 
pass,  let  the  work  be  carriod  out,  let  it  interfere  as 
much  as  possible  with  telegraphy ;  and  the  sooner  will 
come  the  inevitable  time  when  telegraphy  and  tele- 
phony will  be  systematically  worked  from  one  centre 
— the  Postal  Telegraph  Department.    Telephony  is 
becoming  more  and  more  a  necessity  for  commercial 
life.     Its  progress  should  not  he- Iiindcred.     If  Jones 
of  Duudee  can  talk  with  Smith  of  Glasgow,  why 
should  not  Bobinson  of  London  talk  with  Brown  of 
Binniiigham  ?    Surely  there  is  no  valid  excuse  for 
stopping  an  overhead  wire  going  out  countrywards, 
when  we  tolerate  them  by  hundreds  in  crowded  city 
streets.      These  wires  are  no  more  a  nuisanoe  in 
BpflkTScly  popalatcd  country  places  than  are  the  tele- 
graph wires. 

CnSRENT  DISTRIBUTION  OF  THE  NEAR  FUTURE. 

^K     DY   DR.    LOLIS  DUNCAN,   JOHNS    HorKISS   UNlVKtWITY. 

^^  OiiUide  of  constant  current  ityiitemR,  which  may  for  the 
preeent  bo  eonsiderotl  as  occupying  a  permanent  tiold 
•put  from  the  others,  the  twn  rival  Eysturns  of  vlcctrinil 
tnstxibution  arc  the  direct  and  alternating  constant  |inl«n- 
tiaJ  Bveteou ;  th«  former  using  direct  ttiirrents  of  low 
(lOteiitial,  the  latter  employing  altcriiating  curi'ciitfi  of  high 
pot«Qtul,  reduced  to  a  fow«r  potentinl  at  the  points  of 
ooocumption. 

I  have,  on  a  former  ocramon,  cnnfildcriKl  the  efficiency  of 
direct  cturent  generalon>  under  different  coiulilions,  and 
before  taking  up  alternating  current  apiuinituR,  I  unll  con- 
eider  briefly  the  rclatiix  value  of  the  tivo  syslumK. 

For  lighting  alone,  leaving  out  the  jioaitibility  of  tho  nee 
of  storage  t)«tt«rie«,  and  considering  solely  the  economy 
of  dittrimitioD,  the  altenialiiit;  system  prc^onts  a  number 
of  advantages  where  we  wish  to  ftuppfy  an  extonilcd  aron 
with  light.  These  advantai^  are  well  kno^vn.  In  the 
fint  place,  the  flexibility  of  the  syeteni  ie  grctitor  ;  und,  in 
the  sooond  place,  the  cost  of  coriductom  in  very  much  leac 
It  ifl  in  this  last  item  thiit  tliu  eysttini  [ius)iOHS4?c  the  greatei^t 
adrantage,  and  it  would  ecem  that  it  is  undoubtedly 
better  tliaii  either  the  parallel  or  multiple  (teriea  sy.stemo 
lot  lightit^;  extcuded  areas,  where  the  tights  are  more  or 
leG»  ecalterod. 

There  are  two  comparative  disadvantages,  however,  in 
the  sjtitem.  No  ultemating  cumiiit  motor  has  yet  been 
inveuled  tbnt  will  work  praetioalJy,  and,  even  provided 
storage  botteriee  arc  improved  bo  as  to  allow  of  their  ex- 
Koded  use,  the  systeni  cannot  Ht!oiioniic<il]y  (trofit  lj_v  the 
atorage  of  electricity.  .\s  to  the  iirst  (li^udvjnt^ige,  I  think 
'  I  It  will,  in  time,  be  ovctcorat.  Thu  problem  if  ii  }jci- 
Uy  definite  one,a£  there  are  no  undei'lyiiigimpoiuihilitiiis 

the  working  of  such  a  nirttor,  and  I  nave  strong  ho|>os 
in  the  next  year  or  so  altcmatitig  current  sioUii-b  will 
working  ai  suoceasfulty  and  ecouomically  as  continuous 
t  motors  are  to^ay 


But  if  I  bfiUbve  in  the  futiu^  of  altematiDg  motors,  I  also 
believe  in  the  future  of  storage  biittenes  ;  and  when  these 
nan  he  economically  used,  the  greatest  coniiKirativc  advan- 
tages of  the  nlterna-iing  system  are  Io«t.  Tlie  Hexibility  of 
tbo  direct  syatom  will  tlteii  bo  na  great  as  that  of  its  nval, 
while  it  will  guin  the  grait  advantage  of  storage,  allowing 
a  sUition  lo  supply  two  or  three  times  the  eneivj'  with  no 
increase  of  uUnt  or  complexity  excepting  that  due  to  the 
battery  itaelf. 

The  plan  to  be  odoptod  would  doubtless  ho  to  establish 
sub-stationa  containing  the  batteries  and  regulating  appa- 
ratus, oAch  of  these  stations  supplying  an  area  determined 
by  the  circumstancM  of  the  case,  with  an  attendant  in 
charge  of  one  or  more  such  stations.  Such  a  system  would 
allow  all  the  uses  to  which  electricity  can  bo  applied,  and 
under  simple  and  favourable  conditions. 

Even  under  present  conditions,  if  the  company  maiiu> 
factimng  the  distributing  Apparatus  had  ttie  right  to 
manufactuie  ^toiuge  celU  and  supply  them  at  a  slight 
advance  over  cost  price,  and  afterwards  renew  them  when 
necessary,  I  believe  the  storage  syfltem  could  be  economi- 
cally ai»]j1ivd  in  some  oases.  Fur  example,  the  I  h.-|>.  cell 
of  a  well-known  eum|Kiny  pnjlKihly  casts  something 
like  r  dola  to  make,  Uiking  lead  at  5  cents  per  jmund,  and  red 
lead  unci  litharge  at  6.  For  renewal  wo  t^huuld  allow, 
iwrhaiw,  ona  complete  set  of  positive  plates  and  l&  jwr 
cenU  depreciation  nn  the  rest  of  the  cell.  This,  subtract- 
ing' the  value  of  the  old  [lusitives,  would  give  not  over 
2*50dols.  a  year  for  depreciation.  If  we  t;iko  these  figurea 
we  could,  1  think,  work  out  :i  profit  in  some  cases.  It  ia 
the  beat  tbit  c«n  he  claimetl  fur  storage  at  present,  unless  I 
havu  over-estim:itMi  the  repirs.  It  is  needless  to  say,  how- 
ever, that  these  prices  are  not  those  which  nde  in  the 
market  ut  )>re«ent. 

I  bave  seen  lately,  in  an  English  journal,  mi  article  by 
Mr.  Kankin  Kennedy,  in  which  he  wishes  to  show  that 
tka  ulternuling  system  would  prolit  by  the  succew  of  the 
storage  battery.  He  projioses  to  have  the  cells  ut  the 
eontnil  station,  to  charge  them  during  the  day,  and,  when 
extra  power  is  required,  to  use  thorn  to  drive  the  motor  of 
a  motor  alternating-dynamo  a[)E)ar&tim  which  will  feed 
into  the  main  linea.  1  fail  to  see  any  particular  advantage 
offered  by  this  plan ;  certainly  no  advantage  comparame 
with  that  obtainctj  by  the  direct  system. 

The  advantage  of  storage  batteries  URed  in  connection 
with  a  system  of  distribution,  apart  from  any  incroaso  in 
the  faciliticE  for  distribution,  is  tnis  ;  It  allows  the  plant  to 
be  utilised  the  entire  twenty-fonr  bourn  of  tTie  dav. 
instead  of  only  a  j>art,  of  that  |wriod.  Now,  the  plan  of  Sfr. 
Kennedy  ceitaiiily  liocs  allow  a  [mrt  nf  the  origin.il  plant 
to  work  the  whole  time,  namely,  the  engines  and  boilers  ; 
but  the  rlynamos  are  idle,  and  the  investment  hiw  been 
incroasoil  by  the  purchase  of  the  motor-<!ynamo,  i.e.,  the 
machines  he  i>rojKii'es  to  use.  Of  eniirae,  the  motor  part 
of  the  new  nrrajigement  ciui  bo  used  to  charge  the  Tint- 
teriea  However,  this  fact  remains,  that  the  ca|ucity  of 
the  station  is  never  greater  than  that  of  the  dynanios  that 
lire  iiuuiing.  It  is  a  question  of  economy  whether  the 
increased  number  of  dynamos  shall  he  driven  by  increoaing 
the  steam  [ilant  or  letting  the  steam  plant  remain  the  Mime, 
by  purchiisitig  a  storage  bittteiy  and  motors  equal  to  the 
additional  power  required,  and  wasting  aflem'Mrds  the 
energy  lost  in  the  three  converaiona  necossii-ry,  a  constant 
loss  of  30  or  40  ]>oi'  cent,  (supposing  the  battery  hiis  f^O  \wir 
cent,  efficiency),  I  think  that  in  most  cases  it  woukl  l>e 
preferable  to  enlarge  the  steam  plant. 

I  do  not  know  what  the  ai'i-angcnieut  uf  eunvuituiv  would 
be  in  the  alteniating  systems  in  cases  where  the  ivires  were 
necesaariiy  underground.  I  supftube  the  primaries  and 
secondaries  would  he  coiiiieL'ted  as  in  ttiu  overhead  lines,  a 
number  of  the  hitter  to  the  same  circuit.  This  arrange- 
ment in,  of  ctiurse,  greatly  prefenthlc  to  uMiig  a  single  con- 
verier  fur  each  house,  siiice  in  the  lattvr  e^ise  the  converter 
wotUd  have  to  bo  of  the  maximum  capacity  needed,  while 
the  averuge  energy*  taken  frum  it  fur  a  munth  would  not  be 
more  than,  say,  one-twentieth  of  this.  Using  a  single  cinruit 
for  a  number  of  hooaes  partly  obviates  this^  although  I 
might  show  that  the  average  uftciency  of  such  a  systtim  for 
the  twenty'four  hoursisconsideiablylusstluintbemuximuni 
effieieuey  of  any  converter. 


« 


A 


X  think  that  at  present  the  lutter  hoK  tnitiiy  advantages  in 
deitsely  pn[mlate<l  Areas,  &(|>ci;iii11y  if  {wwer  can  be  dis- 
tributed ax  vroll  us  ii^ht ;  whito  thu  former  is  in  ii  better 
position  to  distribute  light  where  ihe  |M)jiiilatioti  u  more 
Kcattered.  Hut  it  is  very  evidciil-  that  a  cnmhination  of  tha 
two  systems  vrmiltl  1x3  viu>tly  butter  ihau  citlier  aluiiCi  in 
aliiKMt  any  siiiijMsable  case, 

Indetyl,  whfin  niio  cniiRJdci'R  the  preat  ndviiTit:i|i;e  that  n 
local  lighttu;;  ci>m|Ntny,  iitiluiii};  any  syifU^iu  <jr  iiiiy  [wirt  of 
a  system  it  might  ncoi!,  would  have  ovcir  coni|)iinic8,  aa 
mn-tt  of  thnm  are  at  [irwioiit,  iiaing  only  one  symtem  aiid 
only  al)l«  to  <Iu  oiiu  kind  of  wurk,  it  uiicuuruK^'f  'I't  1^  think 
that  even  if  no  new  discoveries  were  inailc,  Imt  thciflc  wo 
have  already  wore  prnjKirly  combined,  the  coRt  of  ilomestic 
lightiog  by  electricity  would  hti  1og»  thiin  thut  of  aaa. — 
SMrieai  mM. 


THE  SLATTERY  ALTERNATING  DYNAMO. 

Tho  dvi'imon  herewith  ilhwtmtcd  aro  from  deAignn  of 
Mr.  M.  Slattory,  assifitcct  by  Mr.  R,  Mackiu,  mid  oonstniclcd 
l)y  the  Fort  lA'ayme  Jennoy  Electric  Light  Oomijaiiy.  Ac 
cor^liiig  to  our  American  coiitomponirios,  the  tf/sf''rn  Kit/' 
tririan  and  th«  ff/cWri'vi/  Jf'nrld,  thoLnntiii  type  whb  selected 
after  comiwlitive  trials.  The  machine*  have  been  designed 
for  use  ■with  transfonncrs.  Tho  machine  ilhistratcd  i» 
intended  to  supply  current  for  1,800  18  c.p.  lamps  of  50 
volts,  and  h;i8  35lb.  of  copper  on  the  armature.  The 
iuicit«r  is  also  shown.  The  tj-ansfonner — or  ixs  our  friends 
acroisti  the  AUanlic  call  it — the  converter  i&  coiistructod  as 
follows  :-— 

The  copper  wire  ia  wound  uimq  a  core  consisting  of 
insulated  iron  plates,  rectangular  in  form,  divided 
cfliitrally,  and  placed  bit<;k  to  b:tck,  fii-eviouaty  having  had 


closed  amund  tho  sides  of  ihie  coil  by  tho  other  litU  ol 

roctauj^iUr  plate.     The  induction  in  this  convertor  is  ei 


1 .1..  :.;. — siaruity  Exciter. 

to  a  volt  per  five  inches  ol  wire,  the  ratio  of  ooavw 
twenty  to  one,  aad  there  ai-e  nearly  tvo  pounds  of  iron 


THE  ELECTRICAL  ENGTNEER.  MARCH  %  1888. 


20d 


iKcondary  unpen  capacitv.  The  working  [M-esstn'C  uf  tha 
fjrstem  »  1,000  volta  at  tne  tenniiuiU  of  the  primary  coil 
ukI  so  volta  at  th«  terrainzlx  of  the  secondxrv  coil. 


ON  THE  POSITION  AND  PROSPECTS  OF  ELEC- 
TRICITY AS  APPLIED  TO  ENGINEERING.' 

BY  MR.  WlLLl-lM  (^KIPKL,  OF  Kill  Mil' lUi  If. 

(Condiiiifd from  p/ijf.  IS'i.) 

In  a  colliery  at  Zankervdfk,  ti«ar  T>ri»den,  t>owor  is  t;ono- 

iBtad   ahoTB  ground  liy  m  v«rlic»)  enf^ne  having  tO-inch 

erlinder    with    8-iach    stroke,    whii-h    drivo*   u  Siemens 

driuiina      Tbe  ciirreoi   in   led    to    the    Ehuft,   wliicU  is 

altoilt  60  yainls  di«tanl,  Ijy  two  hare  tonper   wires ;  tlicn 

dowD    the   abaft   to  a    depth    of    120    mthumR    l>y    wvll 

tiHuIatod  coiiiiiKtorH,   to  the  x  ifon^  which    run   u.loiig 

the  root  of  the  vnjriin  way  and   form  the   coiitiict   niib, 

Th«  enrrent  in  jrickud   off  tb«w  nUI»  liy  alidiny  roritacl- 

liiecea  fixed  to  the  Iwuniotive,  mid  is  led  to  a  tl^^-it•.■h,  whioh 

can  Inm    ttw  fidl    (-iirrniit   either  thnm^b   the    motor  ui- 

fint     through    ttMliiring     rwistawett     and    then     to    lli« 

motor.     A    cwilrolling    s^ntch    with     n    wat     for     the 

drives'   is    placed    at  hoth    eiide    of    the    locomotive,    »0 

tliBt    perfect  (.'ontrol  of  the  speed    and    of    the  HtJtrting 

•ad  stopping  of  the  motor  is  pn>vidc<).     The  length  of 

the  line  is  about  700  yards,  and  uic  gaugo  is  22iiii.  A  tmiti 

cooaista  of  about  l.^  tiilu,  etch  carrying  lOowt.  of  coid:  and 

the  locomotive  weigh*  rather  over  SOi^wt.    The  journey 

bakes  from  three  to  five  minutes,  the  epcwl  \iu-yiiiK  from 

fire  to  seven  miles  per  hour.     The  plnnt  cost  a  fittJc  over 

£900,  including  Bt«cim  engine,  dynumo,  motor,  locomotive 

GBTi  conducton,  and  aocessorios ;  it  hua  be<in  working  euc* 

ceMhJIy  since  1683,  and  wan  supplied  by  Messrs.  Siomoiia 

sad  Halske,  by  whom  fteveral  other  min«>s  in  Germany 

bare  since  been  aiinilarly'  furnished.     The  working  cort  of 

hauling  660  tnbt,  per  nay  of  16   boiirH,  is  given  by  Mr. 

Rowsn,  as  (oUowi : — 

i.    d. 
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lalsTMt  uid  dtpndstuiD  St  1(  per  Mat.  fetjnt  of  300  wotk- 
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For  the  output  of  660  tuU  or  330  tons  per  day  this 
amoontA  to  only  about  three  farthings  per  ton. 

Tdpheragt. — The  plan  of  traiinjKti-ting  mitteriiil  in 
ikips  on  overhead  wire  rojics  by  meaiiit  of  clvctricitv,  iiiii-o- 
duced  tmder  thiK  name  by  the  late  Profeiwor  p'leenitiii; 
Jeiikin,  of  Edinburgh,  has  not  »o  gNst  n.  lield  (or  ita 
use  in  this  coiintty  aa  it  may  huvu  in  iosa  (loptdoiis 
regjkuttv  becauae  oiu*  nndi)  nre  good,  iirxl  railways  gciiL^nilly 
hand,  and  we  htve  abnndance  of  water  carnage. 
places  where  material  boa  to  be  conveyi>4l  iicmas 
ly  districta  or  over  had  mails  to  the  railway  nr 
Wr,  it  will  tw  fouiiii  more  useful.  It  haa  lioon 
Employed  with  conaiderablv  success  for  the  |uiet  two  yeant 
It  Glynde,  near  Lewen,  for  ti-anaimrting  cliy  tii  the 
railway  over  a  distance  of  1,600  yimls ;  270  tons  lire 
CBTTiea  weekly  at  Ihd.  per  loni  in  our  litrger  citicj>  a 
n  of  ihiii  |i^n  might  adMintiigmusly  )ju  appliml 
alleviate  the  heiivy  street  trnffic.  In  the  |>Uu,-e  of  wire 
BtilF  girders  might  be  used,  the  ciirx  being  Ktixpondcd 
iin  wheels  ninning  alonga  rail  orniiUtixod  on  the  girder, 
a  tuilway  would  tte  economically  cnnstnicted,  in  com- 
at  least  with  the  exiteitno  of  conxtructing  an  under- 
railway  ;  ainl  it  would  not  have  any  great  olfeot  in 
ing  the  light  from  the  atreeta,  aa  is  the  case  with 
railroads  K>r  steam  locomotives. 
A  gwieml  iileii  of  tht-  ]irescnt  jwHitifin  of  ck-clric  locomu- 
m  in  Europe  and  Ain^i  ini  U  furninhwl  by  Tablt  IV.,  which 
an  abbrevifltion  of  one  compiled  in  May,  IH87,  liy  Mr.  T. 
President  of  the  American  institute  of  Elcctricol 
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ilL— Eucnuc  Lkiiiting, 

Of  the  iotir  branches  of  electric  erginecring  dealt  with  in 
this  pit|>er,  elei-iric  lighting  is  the  one  which,  up  to  the 
jresoiil,  liim  receive*!  mo*l  attention,  called  forth  the 
wgeet  outlay  of  c»pi^'^l,  .-and  produced  the  most  beneficial 
re^uIUi,  if  not  to  so  gireat  extent  in  this  as  in  other 
cuuiitriee. 

ArtiReial  illiunitution  may  Ih>  conitidered  in  the  three 
nspccle  of  comfort,  convoiiieitco,  and  economy. 

As  regai-il!;  rinnfiirt,  electric  lighting  proves  itself  iiiuerior 
to  all  other  methods  of  illumi nation.  For  indoor  ligntiiig, 
the  incandeaceiil  light  may  bo  utilised  and  toned  down  to 
siiic  almost  any  i-ei|uirenieiit.  It  may  be  hroiight  near  to 
any  object  reijiiinng  illiimiiuilion,  without  occasioning  tbe 
]e;i.it  inconvenience  from  heat  or  dazzlci  or  it  may  be  far 
removed  in  the  ceilings  or  cornices,  without  ri»k  of  fire  or  of 
injury  to  the  deconitiun.  In  itliort,  it  can  bo  used  in  any 
position  or  for  any  pui'poacs  of  illiuiuDatioii  for  which  gas, 
oil,  or  candles  are  a^'aiUble,  and  for  a  great  many  for 
which  they  are  not  »\'uiLible.  For  out«ide  illumination 
and  large  euclosures  the  arc  li^ht  gives  a  brilliancy  and 
cheerfiilneiis  altogether  iinaltsmabte  by  any  reawnable 
uxutfiulituru  of  giis  or  oil. 

The  cvm-enienff  of  the  electric  light  baa  caused  it  to  be 
highly  upprecuitei^I,  when  it  is  found  that  by  the  mere  press- 
lEig  (A  u  button  a  light  iii  iintaiitly  obtiiined,  which  uin  lie 
Bimded  over  in  smy  manner,  without  diuigor  of  setting  fire 
to  the  fabric  fonniiig  the  ehadc.  It  aim  doos  away  with 
the  constant  cleaning  of  gloliea  or  trimming  of  Umps. 

In  rosjMict  of  eamtnii^,  the  eioctric  light  does  not  as  yet 
hold  out  the  same  decided  advantages  that  it  decs  in  the 
other  two  resjiect*  just  considered.  In  incandescent  light- 
ing, the  i»ist  of  diHiribution  ia  Riill  hoi»y,  though  by  in 
cieasiiig  the  electromotive  force  and  the  emcioiicy  of  lampa 
it  is  being  much  reduced,  In  iux;  lighting,  the  difficulty  of 
subdiviiliiig  and  rif  lodiu-ing  the  amount  of  light  given  by 
one  arc-lamp  rcnderu  it  ox|>iinsive  for  general  out-dour  stre«t 
ilUiniinittion,  lu  cominred  with  the  present  low  pricee  of  gus 
and  oil.  For  the  lighting  of  main  streets  and  railway  stations, 
or  other  places  whore  a  coticenirwteii  light  is  required,  the 
arc  light  Ik  beyond  question  far  cheu|icr  than  gaa;  and  its 
fo*.I  [H?r  caniUe-jHiwer  i*  but  a  very  small  fraction  of  that  of 
gas.  Aa  the  use  of  electric  lighliiig  extendu,  the  cost  of 
working  btrtonies  loOiiced  ;  iiistullutious  which  four  years 
ago  cosl  4d.  per  arc  lamp  per  hour  are  now  costing  only  2d. 
The  chief  saving  has  Iweti  in  the  items  of  earhons  and 
attendance,  though  the  increased  efficiency  and  durability 
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TAULE  v.— Elkctbic  Coswiioiif.— Sttti^inJ  jftva,  GotI,  ttnd  FotcHliat  Fall. 


Cost  of 

con- 
ducion. 


k..p. 


£100  per  ton 
=  lOTlfl.  fmr  lb. 


Arm  pri 

100  •mpc 


an.  in. 
0  04576 
O0M71 
0  20465 
0  28939 
0  3&MJ 
0 '40926 


Cortiicr 
100)-'1». 


£ 
2-578 
3-362 

10-635 
36-057 
18  -117 


Towntial 
th\l  i«r 

ioor<ip. 


5-3231 
3-76W 
11905 
0M17 
Ot872 
0-6951 


£160  [HI]'  toll 
-  16'(J7(I.  iw  lb. 


Arraiwr 
lOO  amp*. 


Sq,   ill, 

0-|j373(» 
0  05285 
0  16708 
0  23629 
0  28939 
0-534L& 


Cost  IT 

100)-n^ 


£ 
2-912 
4-118 
15  085 
18  417 
23  666 
26-016 


Potrntiiil 
fall  ]i«i 
lOOyJ*. 


Volt.. 
6'51M 
4  6099 
1-4678 

I'oaoe 

0  8417 
07289 


£200  i«r  ton 
=  21-«(i.  lierlb. 


Ar«*  (Mr 
100  amps. 


Si.  in. 

000576 
0-14470 
0-20463 
0'2606S 
0-28039 


Coot  iior 
lOOjtiB. 


Potrntial 
fall  ptT 
lOOydi. 


£ 

3362 
4-755 
lo037 
21-266 
26-046 
50-078 


Volw. 

7S279 

5-3231 

1-6833 

11903 

0-0718 

0-B417 


£250i«rton 
=  2b'm.  per  lb. 


Aroa  per 
100  ttnip*. 


Sq.  in. 

0-02894 

004093 

012942 

0-1S303 

0-28416 

0-26884 


Cmliiw 
100t5«. 


£ 

5'759 

6316 

16-812 

257?6 

291a) 

atas 


rotcBtui] 

lOQjfiK 


Volt*. 
84165 
5-9S14 
18690 
L-230e 
1-0666 
0-9410 


of  tlio  uppuralus  have  also  greatlj  L-onLribiitc<l  lo  the 
rfitluclion  :  four  years  ago  llmm.  or  0-4.'iiii.  hanl  carboiiB 
co«t  Ul.  [wr  font ;  th«y  can  now  1«  oht^inod  for  1  |(I.  per 
foot,  or  h;M  thim  onc-tbird. 

Tho  following  Hgiircs  siii>|>)ii-<l  I»y  the  North  Ilritinh 
Railway  rtw|iocting  Ihn  ncttwl  cost  of  working  their  electric 
light«  at  tho  Wuvorloy  Slutioii,  ^/lillbll^Kh,  an  iiitcreslinj; 
ita  showing  how  much  thcuiwr  it  in  iKx-omuig.  Tho  in- 
KtJillfitMii  is  u'orketl  hy  tlieir  ohii  ftUtfT,  an<l  consiKts  now  of 
forty  Bnish  arc  1aiU|i«,  mpitlietl  with  u  tiiirent  of  10 
ampcrefl  hy  a  No.  8  Brush  dynamo,  which  i»  driven  by  a 
semi -fixed  engine. 
Jiifif  lo  ntfruiier,  IS84,  Mrty-lJtrw  sro  lamjit,  4U9Si  lamji-ttaitri, 

Wmm  £165  13    9 

H««ir. i 47    2    6 

C«-lwn» laS  15  II 

Co.!  „ 65  19  11 

OiLrton*  *c 27  16    0 

Iiit«r<nt  kiiiiiklirHciatioii  at  lOpf  CMtt £3    2    2 

EtjiuU  to  277  [wntc  p«T  bmu-lionr £484    9  3 

JuU  to  Dt^mAn,  i8SG,  lii'rty-m'n*  arc  Jlanv^  SS.VCS  hmiihvHt*. 

'W»gw    £19fi  17  6 

HriMlrt ; 78    9  6 

Cirlwu -« K.« 62  17  3 

Co.1    23  14  I 

Otl,  ttANs.  ftc 6  16  2 

liit«real*b<l(I«i>re-iattcin  .      41  10  6 


Ei|imI  tol'79  iHfliii;  p«r  Urei'-hmir £411    4    0 

[n  coniiiiic-tion  with  those  arc  lLm]is  they  are  ninning 
148  iJriwn  Victoria  iii«infl««ccnt  ltiin|i»i,  fliitfrilniiwl  in  th* 
rcfrwihnierit  and  waiting  rooms,  aiid  throughout  the  whole 
rit  the  suhurban  xbilinn.  For  thejie  the  total  iiuniTier  of 
JiimphouD  for  the  hulf year  »'»,'»  171,2.^1,  nmi  the  wml  wii« 
£83  9s.  9d.,  including  nil  continguncios,  ct|iial  to  0  12 
uenny  per  Um|^hou^.  Thcri)  wern  1 1  ;1  Umpi*  f eriewed, 
which  shows  an  avomc«  life  jier  \mn\>  of  l,.'il.'S  hourn, 

/>«(/  V"iuhtirn.-<. — The  cost  of  incandescent  lighting  is 
ospecifilly  variable,  and  affdcled  liy  the  IotjiI  conditions  of 
tho  inatalliition.  The  ehiof  nf  these  arc  ('()  the  nvonige 
number  of  hours  of  lighting  «irh  lump,  and  (h)  the  average 
distJitn-e  of  the  lani[)*  from  the  gcnwnvting  atjition.  Where 
the  eotidilioriK  iiri!  fiivourahle.  innuideseent  lij^hting  can 
already  tonipctc  with  gnu  ;  and  in  a  numlier  of  installutjoiu 
which  Iiuvc  been  smKirintciidcd  by  the  uuthnr  :l  large  sjiving 
is  tteiiig  offect4H^.  The  following  Sguros,  kindly  Run|ilied  by 
Mcmn,  G«crgfl  Jager  and  Son,  show  that  tho  yo«rIy  coBt  of 
lighting  their  nugar  rofinery  «t  Ldth  hii^  lieon  reduced  from 
£.117  with  gaa,  toX204  with  incatidcstcnt  lamps: — 

rr«vioii»ikVvru^u(Mtuf|taBlij1it!iig)>oraiiaunL£332  13    4 
Psn  iif  iJhiinber's  tiiae.. 15    0    0 


£347  13    4 


CW  tf/EMrie  ligM,  May,  1SS6,  to  .l/Vrj/,  1SS7. 

liimiircnitvalB £46    9    8 

Oil,  w-Mtc,  •undHa* 17    6 

Coal  at  31b.  |«r  b.-1>.  p»r  hour.  40  tona  at  6<t.       12    0 
Uaualra,    inoUuling    nicu'fl    tirnp    attPinling 

dynanio  .    . .     —  ^    5 

Dapraoiation  nl  10  pr  tent 22  16 

Gaa  coiuuintil  on  :Juiidajv,  and  when  mgiua 

li  iluidia« no 68    4 


804    0    4 


Saving  ^  uinutn  hy  tlcctric  %litin]{  — £143  13    0 

Xhe  *T«nige  life  of  the  lamnd  in  about  1,400  hours  «tch,  The 
irutallation  eonsi&u  of  180ltrush  Victoria  lumpe  of  17  and  10 
candle-power,  aiii>pli«(I  bya  Bclf-regulaling  VictOnAdynauio, 


which  ia  driven  olT  the  shuft  thut  flrives  the  ceiitrifug»I 
drying  niachitiiiA.  Tl)«  dyiiumu  ha«  been  running  night  and 
thiy  8iiic«  it  was  started  two  years  ago,  without  failure  ;  it 
19  started  on  the  Monday  morning,  and  runii  continuously 
without  aboppage  till  the  following  Saiurduy  afternoon. 

In  the  lT)iit«d  Status  then)  is  hardly  a  city  or  town  of 
:;0,(lOO  inhsbitantfl  which  has  not  «  central  station  for  arc 
or  iiicitndeHirent  \»m\» ;  and  many  towns  of  3,000  to  4,000 
are  xuppurting  th«ni  kImj.  On  thu  LVintinont  large  central 
stations  for  olcclrii:  lighting  are  alruady  in  operation  in 
coiBifetitiou  with  g.i« ;  out  tnere  the  price  of  ga«  is  gene- 
rallv  two  or  three  times  whitt  it  is  in  this  coiuitry. 

If  the  |)Ower  in  to  bu  geticmtod  by  dynamos  and  lued 
direct,  thoix^t  of  distiibulion  on  a  Urge  scale  will  prolnbty 
never  lie  roliiccl  as  low  as  with  the  existing  gas  supply  ; 
seeing  that  an  efficiency  vi  95  per  cent,  can  now  be  obtained 
with  the  dynamo,  and  that  ateara  engines  are  not  likely  to 
be  nuiterially  improved.  It  is  therefore  in  the  lamps  that 
iniproveniotil  is  to  tje  lookod  for,  by  making  them  with  a 
higher  resistance  and  greater  efficiency. 

Theatconipaiiying  Table  V.,  which  inanabbrerintion  of  one 
pt'ovioiisly  eoniitnK't^d  by  the  author,  may  be  inlereeting 
Iiot'c  as  showing  how  the  economical  sectional  area  of  con- 
ductor, and  the  flcoiiomical  loM  ol  |X)tenCial  vary  for  the  diffe- 
rent conditions  of  a  motinut  lost  in  interestand  depreciation  on 
the  conductors,  and  in  horse-powerwasted  in  overcoming  the 
re--tirttance  of  tlio  i-niiducbora.  The  question  of  conductors 
is  one  which  nutxt  be  left  to  a  verv  great  extt^ut  at  the  dis- 
cri'tion  of  tho  engineer,  in  view  of  what  are  bkely  to  be  the 
reipiircmenta  of  earh  individual  caae ;  but  when  the  con- 
ditions huvc  Iweii  settled  Table  V.  is  useful  iii  showing  at 
a  glance  (he  sizo  and  cost  uf  the  conductor  and  the  ensuing 
loHs  of  |K>teiitial. 

T'uufj'-nnrr*. — These  arc  at  present  receiving  a  largo 
atnount  of  attention.  By  their  moans  small  high-tenuen 
enrrenta  of  electricity,  sent  from  a  distant  gen«- 
lutiiig  station  along  a  small  conductor  itnth  a  com- 
[uriitlvely  small  ]»en:cnt.ago  of  lo«,  can  then  be  con- 
vertetl  into  largQ  low  tension  cnrrentA  for  the  mipply  of 
ordinary  incanaoacenl  km)i.i.  ]n  name  Arrangcmcut«  ct 
those  truTisformers  the  loiw  in  conversion  is  not  more  than 
5  })er  cent.  Unfortunately  the  alteniating  ayRtem,  which 
has  thus  far  l>een  adopted,  cannot  be  used  with  satis- 
faction for  driving  mot^jrs  doing  practical  work,  or  for 
charging  storage  batteries.  The  coritinuouit-enn-ent  tram- 
former  has  certaiiilj'  the  advantage  in  res|>GCt  to  the  supply 
of  puwvr  iitul  to  the  churgitig  of  storugo  buttorioe  ;  hut  it  is 
a  (jnestion  whether  the  ilisadvantage  of  having  to  Veep  it 
continiLtllj'  in  motion  wilt  enable  it  in  town  lighting  to  coni- 
[Mjte  with  the  alternate-current  transformer.  The  Litler  is 
employed  in  the  (irosvonor  Gallery  central  st-iiion  in  London. 
Some  idea  of  ita  iro|H>rtanee  may  be  formed  from  the  fact 
that  the  \\'vstinghousv  Co.  have  already  in  America  oi-er 
10(>,000  Uni|)sat  work  on  this  system,  although  it  is  not  vet 
Ro  much  as  two  yoiirg  since  they  atlojitad  it.  Notwith- 
standing that  the  u»c  of  trunsfoi-nivrs  cirtbles  a  great  siring 
in  copper  to  Ijofffccleil,  mom cspeciall y  whexe  the  lampsare 
ttcattered,  an  in  subnrliun  districta,  yet  it  iit  to  bo  romomDered 
that  the  inmlfltion  of  underground  conductors  forms  a  very 
important  it^-ni  in  their  totid  cost.  The  inst^latjons  already 
nt  work  are  all  worked  with  overhead  conductors,  with  the 
one  exception  nt  K-iAti)ourn« ;  so  far  as  the  author  is  aware, 
there  aru  no  practical  dutji  to  ustublish  the  general  uppUca- 
bility  of  the  traniformer  syxtem  for  the  lighting  of  large 
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iUjpopnUted  towns  whore  underground  conduclors 
tne  he  tolemtn].  The  lews  owing  tn  iiidtiction  will 
ly  gr«»t*r  wiih  iinilcrgroitnd  condurtors  however 
y  inatallod. 

idary  hatteriex  chargfld  in  series  )>y  u  liii^h-tL'iiiiiDii 
,  una  dJKbnrgei)  iit  immllol  circuit,  have  been  triod 

fiontklly;  but  th«ir  jimctiral  »pj>Ucution  ia  not  known 
Ulhor.  At  the  same  time,  tKiw  thiit  trausftinnui-a 
oming  more  ut<«d,  Rtreniioua  eflbrts  are  being  ntiulu 
dtiM  this  Kyttom  of  iMondiuy  hau«riw ;  uid  if  it 
K  tio  clemonatnitcd  to  tic  ccoiiomieu.],  there  ciiii  Iw 
nibt  thai  it  would  have  a  large  fiel<l  nf  a{>|ilicatioii. 
It  merit  i«,  oi  counc,  th«  nsduction  of  risk  of  the 
iliiiK. 

tioiild    he    home    in   mind    by    electric-liyhl  rani- 

lUliiL  the   (U[iply  of    iiicundescent   huiiiks   is    not  to 

■  only  eounx  of  revcnui:;  but,  ma  iilruitdy  )Hriut«il 

P  supply  of  cun-ent  slioulil    bv   of    stiuh  a  nuturu 

^iny   Im>  eiTi|)loyetl    for   aji  miiny  |itn|H)ses  as  ]xm- 

By  Urn  iiw  of  efiiciuiiL   boilei^t  and  engines   and 

y  coiiBtnicted  cotiLinuoiis  current,  dynuinua,  ii  central 

pui  Im>  ro  constructed  its  to  )w  no  nuJKUice  whatever, 

proper  pr«cuutioii  bo  taken  in  ftelectiDg  the  nite. 

towns  it  will   not  be  nccciisan'  tu  extend  tlio  coii- 

ery  tar  l>efure  :i  demand  will  tie  met  trith  siilticioiit 

ifuig  an  engine  largo  enoujch  to  be  ecotioniicat. 

certain  n«s  the  coat  of  working  ft  steam  engine 

practically  constant  for  any  incroiue  in  size ;  so 

~  of  woricing  from  one  lai^  centnd  station  over 

area,  it  is  found  better  to  work  from  Hindler 

War  ■mailer  areu.     The  cost  of  attendance  will 

Vie  increaHoJ  to  i»nly  a  ^mall  extent,  becAitso  one 

ionot  tiro  muix:  Ihun  two  iKiilers;  therefore  when 

ers  are  required  it  is  jirefemblc  to  work  them  at 

Station  with  another  fireman.     At  Leuniingtoii  an 

ccotnit  elation  is  now  at  work,  und  the  coat  oi 

lung  is  ubutii  XSO.OOO.     The  Brai^lfonl  Corpora- 

reeently  voted  a  sum  of  fIS.tWO  for  ereclnig  u 

tion  in  their  town.     Both  of  these  are  instJincea 

supply,  without  iniiiafornwr*  or  sefondarj'  bat- 

IV.— Elbcibic  Mktalluiwiv. 

nch  of  electrical  engineering  bids  fair  to  become 
of  tJie  highest  interest  to  engiiieeni.  The  cloctro- 
M|sntioii  of  orm  on  n  eommercial  itcale  by  the 
(imace  bu  but  recently  been  [tnt  t^i  the  text, 
;i  obtainti)}^  aluminium  from  corundum,  itfl  richont 
William  Siciiienn  first  turned  hi«  uttpntioii  to  the 
[hut  bis  death  owurred  l>c(orc  he  hsid  porfocied  hi* 
It  was  tjkkeii  ui)  by  MeMtm.  CowIch,  who,  with 
of  Profewor  Malierv,  have  <Ievised  a  furnace, 
pABiuee  of  powerful  uurrorite  ihe  vcfnu-tory 
illy  redticed.  The  funmce  i.<i  built  of  firc- 
liiietl  with  |»owdere<i  charcoal  In  K-ithnUiiid  the 
flat;  it  is  in  the  form  of  a  bnx,  'tit.  lonj^,  l^in. 
15in.  deep.  Current  in  conductod  tbroui^h  the 
into  the  ore  by  moanit  of  a  ruimber  of  carlion  rotla, 
and  from  2ft.  to  3ft.  long.  The  jKMJtive  and 
carbona  arc  introduced  from  o|>]>o«itc  en<is,  and 
in  the  renti'e.  Tlio  ore,  mixed  with  charcoal 
ulated  cujiiHir,  is  put  in  so  ax  completely  to 
and  cover  tt)«  carbon.  The  fiuii.xce  thiu  ehar^ 
witb  a  layer  of  charcoal  and  a  lid  limid  with  hro- 
itbout  tJie  protection  of  some  such  refractory 
«s  chorcool  the  intense  luot  oauses  tlio  fii-ebrickft 
When  the  furnace  is  ready,  the  current  with  an 
itirs  fotve  of  .'M  volt«  is  turned  on,  and  is  gmdiuUj' 
up  to  sonw  thoueands  of  amperes,  in  a  few 
le  metal  is  melted  around  the  eloctrodoe ;  and 
tban  moved  fuither  apan,  until  the  current 
>rough  the  entire  charge,  und  the  whole  ia  in  a 
condition ;  the  corundum  becomoa  groduulty 
the  aluniinium  conibinitig  with  the  copper, 
L'gon  with  the  carbon  ij«i-fljK«  aa  earlM)nic 
five  hours  suffice  to  complete  the  i-cduction. 
iplied  by  targe  Brush  dynamo*,  one  of  which 
conetruetod  for  the  work,  aiirl  is  ca[uiblo  of 
1,000  watt«,  or  over  400  cluctricul  h.-p.  It^* 
■ly  10  tons  ;  5,42-lll)s,  of  cojiiior  are  wound 
ield  magnets,  white  the  armature  iws  835lb«.  of 


copper  on  it.  Works  already  in  oporation  at  Locbport, 
U..S..  have  «  caiuicity  of  S.OOOIbs.  per  day  ;  and  the  cost  of 
the  aluniinium- bmnxe  ho  made  is  expectefl  to  tw  less  than 
Is.  8d.  per  lb.,  while  Mr.  Cowlee  antlcipiitfls  the  price  being 
reduced  to  8d.  per  lb.  Works  have  also  been  started  at 
Stoko-oiiTrent,  where  a  500  h.p.  dynamo  has  been  fixed 
for  generating  the  current ;  the  |K>t«iitial  is  60  volta. 

Another  electric  furaac«  has  lieon  devised  by  Dr.  Kleiner, 
of  Zurich,  in  which  crvoHte,  u  double  Suoride  ai  sodium 
und  aluminiiun,  is  simiWlv  treated. 

When  it  is  remeni)>ered  that  the  metal  aluminium,  in 
a^Idition  to  many  other  good  cptslities.  )KxuiesReR  great 
Kti-ongth  with  only  one-third  the  weight  of  iron,  the  im- 
portance of  obbiiniiig  it  at  a  rnutuiiabin  cost  wdl  he  readily 
apprcciHled  ;  it  wouW  undoubtedly  cause  a  greatrerolution 
ill  oiigiiiovriiig  uonstniction. 

The  i>r»te%fl  of  welding;  by  electricity,  as  introduced  by 
Prof,  Kliliu  TlKtin»on,  is  similarly  bused  upon  the  paMage 
(hf  a  [Hiworful  current  between  two  electrodes.  In  tnis  caM 
the  two  pieces  of  metal  to  be  welded  form  the  electrodes  f 
they  are  hmiight  together  into  close  contact,  und  as  soon  aa 
the  current  is  seiiL  through  the  joint  itti  resistance  causes 
intense  heat  until  the  weld  ia  iwrfoctlv  complctod.  The 
proceH^  i<i  almoiit  inntantaiivons,  und  the  beating  occurs  only 
at  the  joint ;  leuijteied  steol  cun  be  thus  weldeil  without  in 
tlie  loast  affecting  its  hardness. 

Anotlier  pUo  of  electric  welding  has  boon  introduced  at 
St.  Petersburg  by  Dr.  Beriianlo,  in  which  the  beat  neces- 
sary for  fusion  is  caiteod  by  an  arc.  The  current  is  con- 
duutwl  to  the  wold  by  means  of  u  carbon  rod,  which  ia 
rorineirtcd  by  a  KexiUle  catile  with  the  jNisitive  terminal  of 
u  dyiiatno  or  lMilt«ry,  while  the  metal  to  be  welded  is  cort- 
iiCKitcd  with  the  negative  terminal  The  action  of  tJio  arc 
set  up  by  the  flow  of  current  from  the  carbon  to  the  metal 
may  be  likened  to  that  of  the  biow-pi|)e  fUme,  except  that 
the  heuting  is  more  iiilonae  and  sudden,  und  is  therefore 
more  local.  The  rediiciiig  action  brought  to  bear  on  the 
metal  kee|>s  it  L'teiui  and  iiiioxidised. 


PORTABLE  READING  LAMP. 

I'tailway  travellers  not  infreqiKntly,  when  thoy  desire  to 
read,  supplement  the  misorablo  light  usually  provided  by 
the  compajiies  with  lamps  and  candles,  that  they  may  bo 
able  to  read  with  some  degree  of  comfort.  A  few  luxurious 
individuals  in  tho  curlier  days  of  electric  lighting  with 
aLctimulatora,  astoniiihed  their  fellow  travellers  by  jd-oducing 
a  smalJ  battery  and  etcrtric  lamp  tft  assi«t  their  reading. 
We  r«niuiubcr  Mr.  W.  H.  Prccco  showing  such  a  lani]\ 
which,  hanging  by  a  hook  from  hia  buttonhole,  enabled  htm 


PorUtilo  Kvadiug  t«inp. 

to  read  while  his  fellow  passcngera  were  mutt«ring 
aiiathcous  agidnst  the  oil-lamp  at  the  roof  of  the  carriage. 
The  macuifaclure  of  such  lamus  is  now  forming  a  recog- 
nised branch  of  Messrs,  Woodhouse  and  Kawson's  work, 
and  we  herewith  illustrate  the  latest  form  of  such  Umpe  as 
made  by  them.  As  will  bo  seen  the  lamp  is  attached  to  a 
flexible  cord,  so  xn  to  unublo  it  to  be  placed  in  any  con- 
venient ^lositioii.  The  sccondarv  liuttury  used  with  this 
lamp  weighs  a)>oul  one  and  n  Imlf  pouuds,  and  can  be 
carried  in  the  pocket  without  dilficully. 


CORRESPONDENCE. 


THE  BKUSH  COMPANY'S  PROPOSAI-. 
To  THK  Kditor  ok  TifE  EuccTRicA!,  Em;iskkh. 

Sir,  -Refomng  Ui  the  iioticu  in  vouv  iwiiie  of  I;Lit  Satur- 
day anCQt  the  [Ji-opiwal  of  Iho  Angfo-Araericaii  liniah  Cmn 
tiinv  to  ligbt  a  ccM-Ui»  ai«i  of  the  City  ui  I,r>m]tni,  will  you 
iiidlj-  allow  mu  to  I'xiti'uiu  the  feelinga  of  regret  with 
ivhifh  1  learned  that  tnc  ('ommiBsitmors  of  .Sewom  hiicl 
Hg&in  rujwteii  tliu  |)ioiK>«iJ,  owing,  ii]i]iaroiitly,  lo  the 
iiithcr  iiiigullaiit  iiitwrfwivnca  a.1  the  eleventh  hour  oti  thu 
[■art  of  the  Maxim- Weaton  Comjianv- 

For  sutnt-  time  [liieL  1,  ha  one  deeply  intorestcd  in  the 
intmiiuttion  of  tha  eloclnc  light  to  Ihililin.  have  hccn 
W»tching  with  no  little  tuixii-ly  tho  ]iw^gi«wi  of  chiH  pm- 
ponl,  bolicviiiK  tlukt  it^  final u(:i:ti))tuiicc  uuiihl  he  the  means 
nf  imiiartin};  a  coiuiileruhle  iinjtctus  to  th«  electricnl  in- 
diwtrj'. 

It  la  much  to  lie  resr«tted  that  thoee  praiseworthy  iieyo- 
tialioiu)  (now  cxtentiing,  I  believe,  over  nome  years)  to 
undertake  nn  interesting  und  highly  ini|)ortiint  work  on 
logitjmato  and  properly  coiirtructed  commcrcbil  basie 
should  \ye  an  it  wero  invaded  by  the  overtures  of  .t  pi-ac- 
ticftlly  untried  compa.nv',  whoso  electriciil  iip|xintti\s  hati  not 
OS  yet  come  very  conspicu<niRly  heforo  the  pnhlic. 

It  woiilii  havi!  been  very  much  more  conducive  to  the 
interonts  of  the  elHctric  light  (■enoi^iliy  if  Mr.  Watt-s' 
l.'omiJunv  had  gmcefHlly  atood  iisido  an<l  ullowal  the  work 
in  f|UiMtioii  to  Ih!  L-iu-rictl  out  without  olwitniiAiori  by  those 
who  luid  sjicnt  H»  much  tiniu  und  enci^y  in  working  the 
mutter  up  to  ita  present  p*>.aition. 

I  believe  thul  until  mme  such  elu'Kirate  itchenie  ».f  tbnt 
pro|m«etl  is  it)  practical  ouenition  in  London,  we  in  the 
provinces  shall  have  to  wait  a  long  time  beforo  our  detire 
to  see  the  new  illumiiiiiiit  installed  in  our  »lreet8  ftnd  houses 
is  gratified. 

Therefore  it  ia  that  I  earnestly  hope  the  Citv  Com- 
misEionci's  will  i-ecoit^ider  their  deciBioii  of  Tuesday  last, 
and  find  it  to  their  mlviititiigi;  to  coinu  to  tcnnn  without 
delay  for  a  grand  echenie  of  electric  lighting  on  Bound  com- 
inercial  baaiK.— Yoiu^  Ac, 

AsuKLO  Fakib, 
Mem.  Society  Tolognpb  Kuf;inecri  and  Kl«ctTici;iu$. 
10,  LeiiiBltT  street,  Ihililin,  2Sih  Fob,,  1888. 


THE  PENTANE  STANDARD  LAMP. 


is  kept  flzoeedinsly  itcftdy,  and  (2)  the  temperature  of  a>mT>u»- 
tioii  l»  nuaed  nm  a  whiter  litjbt  »  prr.du««L 

II  wUJ  also  bo  seen  tli«t  a  wick  is  em]iloyed.  which  would  be 
a  dislineb  dimdrnntAKe  were  it  unttl.  m  wielw  gftnerally  are, 
within  the  flame  «r  civse  t.j  the  point  of  combortion  of  the 
vapour  ;  luit  in  thia  case  l;hc  wick  ruoiain*  Bt  n  dutaiwe  of  2in. 
orSin.  fr.iiii  tlie  p.iitil  uf  ignition,  wid  wrv**  ftnly  (o  conrey  Uw 
liqiiiil  nfiiUiiie  by  capilliiry  iwrtjuu  to  a  p«it  •>*  iUv  l4ihe  in  which 
i1  iH  VI iliii iliflcxl  hj-  the  WTinntJi  cndiictcd  ttowiiwsH*  frftin  Uie 
lUin«,  Tlic  witk.  it  will  l>e  ..hwncd.  ia  ciicliAe-)  in  a  tube,  in 
which  it  tits  onofiiriiiMy,  and  which  Ib  'ipen  at  the  up|«tr  and 
lower  end«.  Tliia  tu1nj  U  jackotwl  by  a  laiKer  t<il>..',  ti>  wblflh  it 
u  attacheil  by  flat  iilatea.  Thin  jacketing  aorrw  to  |>ro<Iti<«  a 
Bt«H(ly  twniMiiiimre  of  thcliijuid  and  vapour  oontaiiiwl  within  it, 
the  vjijiour  buminy  ai  it  i»  iin«luoed  at  the  uwit  extremity  of 
thu  liifw.  These  two  tulum  ai-d  furthur  jatktted  by  «Tw4h*T 
larf^T  one.  the  upper  imrtioH  c<t  which  i»  cfmtractwd  inUi  • 
•niitUer  tube,  which  in  of  the  same  niw  »»  the  luwcr  portion  of 
tlie  oliininoy.  . 

The  chimney  Sa  Itaelf  enbirpxl  in  it*  upper  porUfii,  nnJ  i» 
atta<.-hc«l  liy  twii  metal  Iwnila  tn  ibn  esteri'ir  ol  tbeUrjpjr  part  of 
the  low*r  Uilw.  The  bandx  are  »■>  shaped  as  to  be  at  »oiu«  du- 
Unct'  fr.n)i  the  flame,  and  Ig-   iiieana  "f  slola  uut  in  their  lower 


Ww  have  recently  had  ocraiaion  tti  draw  attention  to  the  Pen- 
taiif  Blandard  lamp,  duvineil  hy  Mr,  A,  Vonioii  Ii:ireourt,  and 
made  by  the  WttiwftiiHiiKi  utiil  Rawauii  Muctric  MnnufHcluring 
Company. 

Tll9  einelbtiil  wiirk  dune  by  tliia  Incnji  hui  been  ihowti  liy  Mr. 
W,  T.  Diltiliii  ill  his  rojwrt  upon  atandards  nf  liyhl  l«  the 
MrtriipiiliUii  Buanl  of  Hurks,  in  which  the  lamp  hUkkI  at  tho 
hi!'td  of  all  the  slnndartU  teatwl,  and  yiBKk'd  tlie  exceedingly 
gfjod  avenige  uf  07  |H<r  tiimt.  of  t««U  within  1  per  cent,  of  the 
mean  value,  a  result  wu  tako  it  novor  liL'forei  reached  by  any 
Standard  touted  udiIhI' similar  cunditions. 

Wa  undoratand  thjkt  Mr.  Harourf's  aim  in  devising  this  Innip 
was  to  produce  a  |K)rUbk-  and  luKcoiiUintMl  instrumcut,  dia- 
poniing  with  ».>mc  "I  the  moru  bulky  apparatus  <ini|)Iuyod  in  his 
wdl-knuwn  Pt^ntaiia  standard. 

Ni-itwitlistjiiiiling  thi)  r,i%c)t]|ifi»t,  riuiiiltji  ntliained  by  this  luin|>, 
Mr,  llarcoiirt  bcliovcil  that  lin  could  conatnitAa  Iaii1|J'jii  n  hutiiV' 
wli»l  dilb^niiit  principlti  which  w^uld  bu  uipinJly  i:-x.-m;I.  and  moi-w 
(jadily  (iintifiifL'd,  Tin*  now  form  al  Ininu  bo  oxhdiituil  livfocu 
the  Physic" r  Sudi'.iu  ri[  thu  Uritish  AnsociJitioti  ni  its  lucetmg  in 
Mftiichi.iiU-r  in**  yr««r.  Tin.'  imw  koip  Iihs  Ik-cii  put  iiitu  the 
haiidn  of  tilt)  lu^ikvr*  'if  the  fonii^r  Uiii|>.  and  wv  append  a 
akolvh  of  it.  liiMt^tud  <>f  huiiiing  »  niixturv  -uf  tiir  and  puii- 
tane,  it  buma  pctitnnc  vajifiur  only,  and  thuuKb  uiii>nividetl 
with  any  glius  chimney  nnind  thv  Uaiiiu,  biiriks  ateaililjr  even 
when  cK]KJ»cd  Ut  m'xieral«  <liiiiight«-  .\l  the  saiiiu  time,  tbo 
imiJ-'rtaiit  condition  that  tin;  coluur  uf  the  tliuio  pmducud  by 
the  diri.M;t  coi]il>u»tii>n  of  thv  rich  pentiuie  rnpuur  nbuuld  be  na 
white  as  poaublu  is  acct>mpliahed,  as  wiil  bu  abown  l>y  the  name 
•ppantui. 

It  will  be  seen  frtJin  our  sketch  that  the  knin  tnkiw  a  form 
nuitiewbat  uiiidar  U>  an  ordinary  spirit  lamp  witli  an  additional 
iitetal  cliintiioy  abore.  Tlie  iiictal  ch)>i)iiu>',  by  prodiiciiiH  a 
strong  upward  draught,,  avrves  a  Iwofuld  purpose — (l)  the  flame 


The  ['enune  Standard  I^nij'. 

[lortion  the  ohiinney  of  the  lamp  can  be  raovwl  up  and  dnwB 
within  tlie  necesiuoy  limits.  Tlio  lower  tnbo  is  rein ovabla,  and 
is  attached  to  a  xnllcry  (solidly  fastene<l  to  the  luut  of  the  lamp] 
by  a  bayonet  joint. 

The  action  of  the  Ump  is  as  follow*  : — On  removing  the  1< 
tubu  and  warming;  the  inner  tubes  tht-i>ontnnv  vap-mr  risea  fl 
the  (ipcnin^  in  the  snniU  ttibv  and  can  thvre  be   lighted.     Ol 

Suiting  on  again  the  Iitrgv  tube  wiUi  the  cbiiuii«y  attached  tb4 
nine  muK  dUive  the  top  of  Uiu  edgeof  tlie  l.wur  tubu,  and  by 
slightly  misiiiK  the  wick  the  tup  of  it  pasao«  into  the  cbimncy. 
lit  thia  cliiniuey  twfi  u.tiTuw  slota  of  lOinm.  high  aro  cat  dis- 
nielrically  oppiaite  to  each  •rtber,  ao  that  thv  tip  of  the  flaniD 
may  be  seen  through  either  <>f  tbviu.  When  lliv  movable 
cbimncy  is  at^t  nt  a  deliuitu  height  itbovo  tlie  upper  ed^  ut  lb« 
lout^r  tube,  luid  tbi;  fijuiii.'  in  mined  s<i  tJiftt  Ihc  tip  is  seen  tw  be 
HiJiiKiwhcro  b(itH-i;en  llie  uii|a-x  ami  lowur  hnuta  of  the  slota>  the 
ccMitml  [mrUonof  tbu  flaiuu  apjiearin^  between  the  uppor< 
of  Irbe  lower  tiilio  luid  lh«  lower  eilge  of  the  chiuinoy 
definite  t|uaotity  of  tight. 

It  ia  well  knuwn  that  the  light  omitted  from  the  centre  ef  a 
flAnic-  in  lilt.lo  nlTcvled  by  c»ii.iiik',rablc  vanatiuns  in  tint  height  iif 
the  finniu.  With  the  tlaine  of  thia  lamp  Hr.  IliiTCourl  has 
found  eiiK^rimcotjiUy  abat.  iiart  is  uf  tlie  moat  constant  bri^dit- 
neia,  and  what  variation  in  tlie  height  of  the  flMoe  may  be  made 
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wit^at  atEwtiiiK  iii«Maiinil>ly  Liiv  tirii{l>bii!aH  i>f  i.ltu  tnri.  Tlii; 
Mtaal  tuAiUuii  til  Oil-  intvr%'iil  lietvrevn  tlic  Irivui-  tubu  itiHl  the 
cbinint'jr.  <um1  lh«  I(.ii4;ih  i>[  the  slub  ojiixmitit  to  nriy  fuii't  nf 
wbicti  uio  li]i  iif  thi-:  tlitnu-  iiiiiy  Int.  »rc  llic  imkiiiiiv  '>f  llu-sc;  ex- 
periRumlx,  Mr-  Unirixiit  liiu  foiiiid,  .-iiiil  liin  R^nulLi  Iiitvc  lit'i?n 
oonlltuieil  lij-  ■(itniiitiriil  mgn^rimtiiibi  xt  xUk  iiiiikfr'.i  rfirtory. 
wfcal  poTltiituof  Lh(-  lUmi!  iinint  1h-  Hi-lfL-tLil  to  glvi!  n  light  uf 
I  outillc  or  IJ,  !«■  ^  n  cniidk-.  jis  m/ty  !io  iii-ufoi-ii-ii. 

Ctt  cjune,  itiiy  inturaiiMlinti!  vaIuus  utii  hIw)  bo  nliULiiii'd  by 
•rttintf  rlic  chiuinoyiit  rnriiiUK  hoi^hta iihuri-  rho  hurtr  tul)e,  und 
tliua  ^tcriii){  thv  nintiunt  nf  tiijht  v-i»ibl«  l)utwuuii  tltc!  ii|i]iur  ntid 
luvrr  Uilxw. 

The  uitfthixl  fiir  lu^cuniltily  Mittliiin  th«  hi^igtit  i>f  tliu  t-hiuuiey 
m  biith  iii)(i-iiiiiiti  niu\  Hiuijtle  :  tu  fiu:t  it  ftniiia  iiiiv  i>(  tho  miitl 
•JtriK'tiTr  fiMtui'M  of  tlie  I.itiiji.  SiiihI)  gaiiyes  of  ncciirntJji  heij,'!il, 
mil)  i*xjM-tl^  lilt.iiii;  the  miuidi'  iliiiiDuUr  "f  tliw  innwr  iitnl  Invrar 
tutm  tirt'  iiiiiKrU-il  )iutwi<cii  tlicin  :  thv  chiniiiiiy  Ik  InMriirml  until 
it  rrattit  tiniily  niid  M!Ciii'«ly  iijum  Llii!  K^iiigL'  .  U  im  thRii  ncrewtHl 
tightly  tj)  tliu  kiirertyliiKler  tiy  nutans  of  nu-t  »cT«wa.  mid  lli« 
aagK  IB  nrithdnwn  horizi>iitAUy,  leiiviiig.  •>[  Mnirae.  n  distniict! 
w*ri»eii  the  twu  tiibc«  exJictly  ii<]Uh1  tu  i<^«  height.  In  the  raise 
rdtbw  gnufle  ivqui6it«  In  •ibtniii  n  hitlf-i-Jii>dlu  it  in  fiiiiti<t  iiiKres- 
Mijr  tn  AIM  n  Hiiiall  oillnr  iiptui  tliii  lnwitr  l>tdi»  iu>  lu  U>  iiiimin*  ii 
(■tfliijti  iif  thw  tUiiia  liui»|{  iiiiwl  whioli  will  rciimin  jitTfui^Uy  cnii. 
tbmt,  ttran  thuuul)  lli«  hvi^hi'>i  tbii  nuiiie  vai^  within  the  |iru- 
■crilwd  liniilA.  Ttiu  rnmtioii  of  tItL-  lioiglit  i>f  the  Uniiie  isf'iuiid 
to  he  Bxce«diiigly  HiiiHli  after  the  lAm|i  Iikh  lM>en  nliyht  fi>r  ten 
Diinutsa  nr  »  qiinitur  of  iin  )i»iir  iind  Chi;  iniKT  tiihit  liiui  rc»r-hei| 

•  oAstAnt  tBi»|Hi7»tiin<.  tliir  i.'iiiiiitniicy  i>(  which  liiiti[ii!nil.iiif  iik 
uiMitly  iticr^nRinl  liy  llm  iiKitliixl  <•{  ilmiblu  jat^kt-ting  whiuh  Iiilh 
Men  «iii[iti>yi!<l. 

Is  tmlvr  tit  tunku  die  iitKtruiuenl  tl)i>in>u(;hly  nvciitnte.  nn  wt>ll 
MOUnvmiMnt.  tJia  iiiv«nt<>r  hns  AihUul  n  hiisu  nilh  li^vitlliiig 
icN!w«  umI  a  Niiiitlo  still  I'lKdviit  tiit>1)i<xl  nf  Ixvirthii^  the  1niii)>, 
iiitionto  whicli  ho  hnn  {'Vi-vidoil  »  mniill  [w-cv  •>(  glum 
..  <iv  fikoil  t>>  n^'lli'ct  ihR  iip^ittr  |HifEiti]i  of  thv  thiiiii!  viiiiltlu 
lan-utfii  ihi!  aluU,  u>  thftt  iu  juisitiKii  with  r«},'Ard  U>  iho  ulnU 
tuj  k*!  Tcnbcd  III  any  tiinv  by  un  i)l>Hen'<>r  t'lwrittiB  wIkhii  the 
Im«  <.•!  thv  Uin|>  i*  turned. 

TIm  ivdour  of  the  light  is  umIi  u  to  niiilKi  [iliDtiiiiivt.ry  of 
■■niitmry  [pw  lights  i?\c««litigly  wwy  ;  in  fiw:t,  it  in  inwrly  thti 
Mine  M  tliAl  i>f  tho  [ipTitAiio  tlninn,  /igiunct  whidi  n<>  Riieh 
<J>i(i«ft.itvB  h*t-i;  rvet  hetiu  ninde  on  th«  ground  ai  culutir  u 
have  bovii  luwlc  in  the  aiMii  of  the  woll-known  Amy!  Aoet*tti 
Uatt>. 

Ibe  Uiti]>  hiu  Wuii  well  t««l4.'d  in  tixi><><>oil  |Hi«icii)nK,  and  bus 
•lofll  tbvi*TitH  iviriKtkHbly  woll,  thv  ttniun  riMfnililiii^  a  liimiiiiiiiB 
l-et)cil  ni'irv  m^rlj"  thnii  «n  cipiliiuirj'  tlniite. 

Mr.  llittvoiirt  )><-iiit«4l  out  bcfoiv  iho  Pliynioid  Sccttotl  iif  the 
Usb  AM-xrinti'Xi  lh«t,  owiiiD  t<>  thu  uni]>l'>yiiii>nt  "f  nii  uii|M>r 
Inwcr  ^iit-'>fl',  it  w  iinpnwLito  b»  iiicmiiiit*  dialKii(^e«  fi-<nu  »tjy 
pnrttnn  i4  the  IIaiiiu  •>r  niiy  [Mtt  in  }«iliit  i>f  it,  8<t  thtit  thi;  ln.w 
•i  rivrintji'ii  "f  lijtht  •co'iiUnt;  t't  the  invijiiwi  w.|'ijtr«  <rf  tlm  din- 
tu».^  shuul'l  cXfwtly  hi>ld  ;  nut  Iiv  AtMttxl  tliitt  if  ilintniicci  nro 
lutMSiintd  fri'Ui  A  |H>int  Riidwny  Wtwccii  the  >isin  -tf  the  intnv  nnd 
ths  (a«e  Iff  the  cut-off,  tlic  crront  fii'in  this  •miuhv  ui-u  j«-rfuctly 
Hf^igibl*  Mt  ftU  diittAncM  not  Il-so  thiiu  lOtn. ;  nnd  he  hna  unBiircd 
tlui  point  being  CMily  found  by  umkiiiK  the  iiivUil  bniida  which 
VBitv  the  chiuMivy  iiimI  lowar  tube  <>f  Imlf  thu  nidlli  of  the  vut- 

•  iff  talic.  mkI  by  ciittiiiK  tvr<>  «Jot«  in  thu«e  bMiids  intu  nhicli  u 
niDlnl  i>lii(i-  u»n  Iw  ali)>|ieil.  The  tniii|i  civn  thnn  ho  bniiight  into 
itt  ttti«  iniAition  eitlitT  by  sotting  the  olgiM  <>f  thv  bmids,  whuii 
thaUinii  i»  M  the  light  huigltt.  bclwucii  two  plutnb  lines  lytnx 
in  n  phne  jwrpcntliicnlnr  t"  ihv  ]ih<>tonit:U»~  Iwr  nnd  luuuiinx 
llmapi  it*  xtarn,  or  \iy  iliroct  iiiuiuiuniui,«iit  fniii  the  face  I'f  the 
Ktal  pUnr, 

The  wiirk  done  by  Mr,  llaruoiirt  t'jwnnls  thu  pnxbictiii'ii  itf  i\ 
UifTiHilfhly  n.'lixl>1e  itHiHUiil  (if  light,  and  thu  itiicce^s  which  hiin 
Kicnilad  hin  i>r«vii>ua  QlTL>rt«.  nro  siiffioiDDt  t;"'>i'''"tci:  that  tho 
mfiinu  ■>(  Muip  will  ii'it  "nly  t'D'^'v  'i  tlion<nghly  ndijihlc 
iMninuDt,  but  will  be  found  notlvnn  ain:iimlo  than  tliL-  jiruvioua 
fnahmntcd  by  him  ;  while  the  jmiL'tiuil  tM|ierien'i;u  i>f  llio 
■fcn  iif  tbo  Uiiiji  ami  ihtiLi- vell-luiiiwn  accuracy  in  the  |>r»- 
•Imimi  (if  K-iwititic  iiintniineiita  will  cnsiirD  the  laiii|i  bciiiff  ao 
■lA>M  tn  b«*r  NU0C««Hfully  the  teM  of  everyday  work. 


COMPANIES'  MEETINGS. 

BE  INDIA  BUBBER.  GUTTA  PERCHA.  AND  TELEGRAPH 

WORKS  COMPANY. 

TW34tli  ontimry  cnornU  iiK-»tiitf{ ><f  Hip  Hluifhuldirn  in  tliLi  Com- 
itM  on  'iiiraUy  *flmini)ii  at  tliu  City  TtciiiJuiw  Hotel, 
pnrtleiKy  of  Mr.  ?■.  William  .iilvcr. 

ntt  •WtM  that  ihc  net  |irattt   for  tkc   year  amounUd  tu 

":57,9$S  15".  M.  hroiigln  fonvirtl,  uiil  ■i*duet- 

i'B'l  jail!  ill  J  111  V,  tliurD  ivmaiiitil  iiilLi^Kiii* 

1  J '.   J>*.   Sd.     TliP   ducclnni,    Ihicrtriirc,    roMiii- 

ttl*  ilMtril  11)111/11   at  a  ilivlili^iid  of  10b.   \ti   shaiv,    niakiii^, 
tilt  ibt*tlui  diviikuJ.  •  Eolal  lAyiuciil  toi  the  yvu  of  10)>ci' 
"Mil.,  asd  lekring  £9,530.  &  M.  to  be thtriud  fuiiranl. 


The  dudriBMi  uid  it  wa«  unnui-nwr^  Tot  him  to  rniutrk  iliat  tlic 
rcjwrt  |»r»oH'iil«l  u  »Ut«  of  things  rtty  illfrcmil  ti»  the  rrfiiiltx  it  niniiy 
ymn  [nut.  Thi>  iHlwlAr*  1iiul  ciidi'driilili-J  lo  rtjilaiii  th--  ikimi  tu  tlm 
ipjHirt,  nauirly,  that  Ch<<  little  uihTnarinc  naWlotuiniiipiiii  oprn  to  t'lidi^l' 
liari  lnnni  k-i'<-ii]y  coiuimli>l  for.  Tin-  rniitniclNBiY-mv.l  1>y  tlirComtmny 
ha>l>.-iv<M)  iniuli>|iiati'  viniiloyindiit  tu  lt^  i-it)>lL'  w<iik»  niiil  stoniiiri!) 
•turiii^  tliv  yivii  ;  ami  tki-  cX|k.'Iih(.'>i  of  tliL  Miliiiiai-LiiF  Ir1e);ni|>h  en- 
xiii'lH'i'iliK  Mnll' anil  plant,  (huiif^i  nilwinl  un  far  in  il  |Fn|ik:iilly  cuulil 
In-,  hwl  Imrii^'  lu-avily  on  the  KiTWri  i.-ttrujii;p.  'HiV"  (•liw'k  t"  thrit 
|M'nii)<i'i-ily,  he  liuwil,  wunlil  only  Iif  t('iti|wrary.  Thv  few  uolrra  for 
Miliiiiurtiii-  i-A)<lMhait  loM  t1utiMya;;ai)i'i|  tlm  n-«iiltj>iurtii<'y«ar.  Oil  the 
(iiii>  liuiiil  they  had  luit  nii»ti-  tliu  *«im'  jirotit  in  thai  ili>)Hirliiifiit  a.i  tn 
lunni^r  yt'ant,  and  rerlniri  fixnl  limvy  i-liai'icn>  nliirli  ™iil.l  niM  In- 
aviiidc'd,  if  tlipy  wcic  In  lici  I'HIriciit  ami  it.uIv  tu  i-ji><uli-vi)iilriK'tJi, 
had  )iwn  tlu\iwii  ii]-oii  till-  oclici  liraiirlico  t>f  tlii-ii'  tiUMiKv.  It  nan 
iinl  tiMi  inudi  to  •.-.viirct  tliat  ■-hvli'ic  lixlitiiiff;  w>>iil<l  ■'Ii<:-i1ly  •.-'jifr  into 
;^iirral  ilw.  Thin  hrkiii-li  liwl  ni-riiiiinl  ■  vaat  ninotnit  ■>(  anviauit 
atli'iilioii  nil  llio  |iin'l  (if  Ihr  txMtnl  in  onW  that  tlii>y  iiii^Iit  l>c<  {ir«- 
jiniTii  tn  mi-i'I  111"  ili-inanilH.  hnivm-r  e\ti-iMir<>.  TliHr  wnrko  nvrf,  Jii 
all  rrniiivtJi,  in  tlii-  higlnrsl  xtatr' nf  clllci"'in-y.  I'liiler  tliwt"' drcinii- 
HtniipRv  iho  ditrctoi'k  hivl  no  br>ilAti»o  in  ajiitlyiiiK  boiiic  of  the  luiillt 
I'liliiLiL'''  •>!'  ]>i'vxi»u><  vl'uix  I"  tlif  |>iii[KK«'  t'>  » liicti  il  wm  i^ngiually  {ii- 
li'iiili"!  —  iiHiix'ly,  IniKiLiI*  («|ii»limii(j  'liviil('iir|K, 

Kr.  N*il  BunAtyn*  «»i-uii<1r>l  lUr  ailoptinn  ftf  the  rojiort,  whifih, 
oil  lieihg  ]>iit  to  III!.'  iiit'riiiig.  was  earrieil  ii^hi.  run. 


TELEGRAPH  CONSTRUCTION  AND  MAINTENANCE 
COMPANY    (LIMITED). 

The  24lli  (inltiiai^  generitl  inm-tiiij;  nf  lliiit  C'lnijuMy  wan  \iM  an 
Tin-mluy  »I  till-  otlii'pn.  Olil  Minail -Mlrfi-t,  Sir  llaiilr)  (iixvli  |i(r»li1hig. 

llir  CbaJmiai).  lu  moving  the  ailoi'tlon  of  llir  icjHirtinid  tliv  iioy- 
mciit  of  ndii  iduid  H>r  £1  IG<.  a  ^liatc  iinnking  llir  duitiihiili'Jii  for  the 
vvar  £2  88.  a  nliare,  <.■!' 20  |«r  cent.),  «bt'"l  tliat  the  Cumimnv  had 
liii'l  a  i-iiii,jili'nihl'*  h'liglh  of  ili'i'ji  Htu  c«l>lf',  .iinl  liml  doiii-  Miiiie  Ixvivy 
r«|MiM  f<ii-llic  Itiii/iliaij,  the  Aiiglo'.\iii<'i-t<'.tii,  tii'l  lli-- tiertnan  Ittiinii 
Tolegcaiili  l-'uni|«ine<.  'Hiey  liiiil  liiaili-  alxml  B.CXN)  iiiilM  iirfiir*  wire. 
Tliey  ii'i'iv  ilo-iiif^  liiudi  twlter  lliiiii  hitlmrlo  in  tlii-ir  yiittn  jwrdi'i 
UiNinL-?i3,  anil  hi- ti'ijH'il  that  tlml  irniilil  r'lntiinir.  Il  tiniiliL  iint  lie 
ailviinhlr  for  Idin  (o  f^  inlci  drtnih  irUtivr  tn  thrir  biuilinw. 

Bfr.  Pbllip  RawMik  Mimndcil  tbc  motiaii,  whicb  wu  carriDd 
imiin.iiinni..ly. 

Tli«  raliriti^  ilirMtocn  and  amlitara  urcrt  aftcnranlii  ra-HvcttKl. 


SWAN  UNITED  ELECTRIC  LIGHT  COMPANY  (LIMITED). 

Tin-  liftli  nnhiinnr  jp.'iii;ial  inM-tiu){  uf  llie  Swwn  fnitc'l  Ekctiii; 
I.l;;ht  CniiijMnv  tLiiiiitiil)  wai>  h'-ld  mi  TiuKlay  nt  IIi"  ISly  T^'nniniw 
Hoti'l,  inulM  iW  [iiTMili'iiry  urWr.  J.  S.  Furlusi. 

Till-  I'liniial  iiocii'''  i>t'  thr  ii^ii'liiig  n~a«  trail  hy  tliii  acting  itecrotary, 
Mr.  (•(ii-cr.  Ahiinr  riiinil  Pajc^^  bving  aliwriit  ou  a  iuImIoii  to  fk'tlin  ill 
Ihr  int<-iiTiI»  of  tlif  Ci>ui|iony. 

The  Cludmuui,  iii  iiiuiiii^  lliv  ictuiiUiMi  uf  llm  rv\ii<yt,  mnKniUdnCinl 
lli«  xlinnliDl-li'iH  1)11  tile  iii>[iiMVi-im<iit  tn  thi-  |-uiili(<ii  itt  the  Cgljijiaiiy, 
Ibv  iMkiirr  '■\  ]>ri'>ht  tVii-  th>-  voir  ciiilo'l  .Si<|ili<iijl.>.r  30  U>l  liiiviii){  li^wii 
£7,664,  (foiiiiwrt'il  ivith  £4.'76B  in  the  ]iivi'iiiiii  year.  Tin-  tiiUl  >uil<>> 
Itii-  till-  jiwr  li«<i  atiiciiiutcl  to  t27,128,  in  nffnitivi  £22.000  in  tlie  jiro- 
vioiii  yr.v.  ami  tlir  utix-k  on  liini)  hI  llm  i-Umi  of  tli*  ypni  Wiu  £6,221, 
■-igaiii.it  18,936  a  yrar  iiivvi(iit>ly,  Thi-y  hrlil  itiari^  la  thuaiuikiint 
of  £S08,500  ill  tlic  Kai^oii  aiid  .SnMii  (.'onijiaiiy,  irhwiu  hniiinew 
lut  ymr  iMiiltv'i  ill  n  I'litlil  <.-f  t!I6,0O0,  "lii-.^U  «oidd  Imve  liren 
uvniliil'li!  (••!'  ilii-ii!''ii«l  hut  loi-  IIh'  fiict  IJiiit  tho  hiw  tiituli-  in  |ii'i'riaiu 
yenn  liiul  hail  to  I-"'  ii^liii(,'iiisbeii.  Thai  b-w,  ImweViT,  w**  now  »-i|ieU 
olt.  Tlivy  nroiNiMtiil  ill  llitiir  own  fn-J-  to  ii^e  in  n  iilmiUr  miLiintr  tlie 
lirolit  lhi-y  titd  nuili^  la.M  year.  Tliv  linn  nimle  liy  tlir  lJi)m|Mny  in  tliv 
lurviutiH  ycni-.  liml  Ihh-ii  ieihu-«il  In  £6,000,  wliidi  it  «■>  |iit.|iiiMNl  now 
Uirlunr  i>ir,  ami  tlioy  woiddlhcn  nlart  nrnwii  nitli  alinlflnrciolXl,730iiI 
lavoin  of  Ibc  current  year.  In  the  mw  of  liulh  i-oni|\iDifii  lliry  vii>|-i> 
|<r(>grvHiug  ill  the  lajp  i.r  till' Utii'liw  tlii'J  lunioiriirlxti-il,  mihI  hi<  nil]t- 
jHiMsl  it  wni  now  jirnlly  aiiiMiiiiit  tlint,  milwith>itamliii^'  tlii>  olMtrilC' 
linn  thmwii  in  ilic  nsy  of  tlii'  i'livtrtiili|{hthy  ]i>}ci-Uli(iii  ami  ItclfpLlioii, 
il  wai  iiiakiiiK  mriiil  |-r»K>'>w(.  Am  tlir  iivnill  iif  llic  litigxtiun  tlii'y  liail 
Micoi'iilril  in  i^ataliliiiliitig  ilirir  claim  tn  ihi'  jiutents  in  <in'ul  Brilaiii. 
Thi'y  liml  had  many  lijfhlx.  Thv}  liail  won  tlm  i-Qiilmt  of  WihhIIiqiiiic 
hikI  Knu>ijii,  i%lii['li  viait  ii-iy  iiii]>«rliiiil.  mid  Oil  .iiiiHid  tlii-y  had  won 
III!  tile  (loiiitK  VII  IIk.'  Kiliwiu  iiihI  Chww.'lunuuKli  )>iU(^nt,  ho  tlial  ibvy 
wcie — of  (■oiii'ne,  Hiil>JMt  lo  that  iltfiNluii  ln'iiij;  niviniliil,  tvliioh  nna 
not  likely —the  ewiunt  of  every  iiieninli'ici'rnt  lamp  in  fJnwt  lU'iUtii. 
The  ixMiliiin  nhriuul  wiu  nut  iinilrioM'ttliil  or  ailvHiitag'''ii)<'.  'I'lieit! 
ihry  wi-ri*  ill  liti^timi,  ami  tliitr  liail  diagj^'d  on  ti>r  a  loiig  tiiiii*,  and 
lU'iivi'il,  IIS  far  «:*  it  liail  ^mn.',  at  no  i^'iii'liixiun  ;  i:  wait  all  I'n  titriliun 
•till.  Hut  iLi'y  wcit  HliU  gving  vn  inaniifaetilrili);  ami  hvIIiiik  Uiii|h. 
Thr  1)1  lint i(>ii  n'a>  what  it  wa>  [iiiiili'iit  ami  n^MHialde  to  do  iu  that 
matl^r,  TJicy  Invl  tiicil  l>i  il-^  4l'-mitil  what  tlipy  liml  iloiii-  nt  Inniia^  In 
^i  iniii.'li  a4lvaiit4if;e,  aii<)  lii.'  notilil  iiii.le<rtake  tn  luiy  lluit  if  tbc  Swan 
unit  Ivliwiii  ('(iiiiiEiiiii-'t  hiiil  gLiiii'  on  iili^tatiiiK  Ibi-iv  wmiM  liiivii 
U'l'ii  mi  iiiih  tiling  If  £16,000  |<nilil  lout  year  iinr  ai^ 
year  in  whirli  tll<^  litiKOtinn  lirnl  oiiniinii<^l.  lly  inittuig  tlii'Ir 
Ivrcen  tngctlici,  bowevcr,  tlicy  ha<l  inivir  a  strong  i'ii>iii|>aiiy.  Hu  wan  in 
lia[.ii:  that  he  miglit  \k  abi«  to  •iiiiuiiii<.-«  nv-iav  nui  t  of  livaiy  ot'  agree* 
nioiit  nitli  thii  foreign  (!i>niL>an<e9^  vmhiilyin"  anil  litiiigiuv  iulo  life 
that  lU'Mralilii  I'lTiiiIt  1  liiit  til.- cmilil  not.  Inl'ai-JH  tliey  liAilliMiil  cora> 
laimicflticn  witli  tlip  iiuniager  of  the  IdtiMin  L'iim[utiy,  wlm  vav  eou- 
tealiugtho  tl^'htuf  ii'tUlig  iu  >'r>Iiee  ami  in  IVI^Huiii  ;uii|  in  Austria 
and  in  Klliniii  -  aud  ther  hul  coiiin  to  ■oiiirtlitng  like  J.  tuMUi  of 
■imuigciiient,  itiiilur  whir.li  it  waijiriijiunol  ihi-y  Ahniild  becuDiv  (Mmnn* 
ia  tbii  lBini>  iimiitaw,  jut  •«  in  tliocaw  ol'cbB  Edtwii  and  Swkii — that 


WM  to  ny,  put  ivll  aia(<ia  tii(«  one  pot  nii'l  ilin-lv  tliu  ]>roliU  iii  piv|>oi'- 
tiorw.  UnforlunnUl/,  Mr.  E>lt«an  ■  fiieiKU  unrniu-l  to  have  iiiiule  nunic 
Tor^  laoae  agrMOiMit*,  And  thi-  rnMNloin  of  the  Ki-en<^Ii  camjuny  and 
tUnii-  pawern  to  rleal  mm  iii  luine  iiitntiirc  iiiuin  iltDli^ult  l>y  oiriijilio*- 
tion  in  thoM  iiii"^>"<'nti.  On*  of  t!iR  iiriiiriiMil  iitiKatiniin  w<v  Koiiiji 
OD  in  ficnR«ny,  Wr  lir>ir<l  a  jciviit  ilrarAhnut  the  •li-layt  n(  I]ii>  law  in 
Encbtltil:  well,  il  xiight  iic  mme  ivinwlntixri  to  xnmi-  lo  know 
tbu  in  GcruiAuy  itwjM  sonirthiug  niQiT  awful.  TIk^w  ]Hitciitca*o> 
h4d  bwn  on  for  lhi««  y<Mtra,  unil  w  fir  ha  he  ooiilii  im  thdy  irnn'  m  f>[ 
from  the  deoirion  m  they  worn  «  long  tinio  ago.  Th»>y  wvir  VM7 
ADxIoiu  to  gat  rid  of  llii«  0«rtnBD  liiigntioD,  m  il  wu  vpry  ililticiiU 
in<{«)Kt  ta  gtfc  Ovnusna.  with  that  umc  met^  uiil  iiiitihiig  love  of 
work,  from  iloiiij!  » !i«t  thi-y  iliJ  In  other  uIum — push  over  the  rroiillot 
to  aell  tliMr  wan-a.  Tliat  wbh  «  ruaitan  Fur  iii«)iias  llicin  partuns  if 
Utey  oonJd.  Eilojor  V*gt  wma  non*  on  hh  way  baak  from  B-tIiii  to  Irll 
thsm  the  r«iiU  »f  In*  iiit^rvwwn  vrith  the  p«rtiM  who  jmlloi  the 
Hiring.  If  Iticy  diil  miccatui  ill  nnttiii);  tliitijipi  logetlMr  he  hoA  no 
hMttAtinn  in  pr«;licliiif| — Chouf^h  liv  knew  [irflJii!tii<K  wsjt  very  uiimIIn- 
faciory.  fnr  il  0110  hit  Uio  ri^lit  iiiirk  he  iiiil  nut  i(i^t  intoli  itmtil  lor 
It.  and  ir  br  hnplH-tin)  to  Ko  wronK  i-voQ-nnc  nliiurd  him  -hue  in  lliii 
caM  llfWOiiM  vnitiirc  to  puiilirt  n  Trty  rnjiiul  tiling  tor  their  proj»«ty. 
TlirV  h*i  thcii  |i>t-!nt  for  nix  ycari,  «ii«i  if  clify  iiolcil  Vfiih  (■niilcnco 
lh«y  wuitM,  ivht'ii  ihc  iiroti'i'tion  »f  tli«  lalunt  oaiMiI,  hnvc  cuta- 
hlMicJ  a  n']>iiiAti<in  aii^  n  caniiKtinn  uhich  would  mmIiIr  tha  Com. 
[Hitiv  to  Miiii]«c«  u'lth  all  cmnerH. 

Kr.  T.  K.  Leyluid  'Ilii'  ilMtnity  r'|i.i)i'iii;tiO  mii^oihIciI  IIii?  ninlinti. 

HMara.  J.  Verity.  Kaynolds,  Hedias,  ami  uthvrtt  eoiuDiL^ulc>l 
Upnn  llir  ["ttilidii  iif  lliE'  Ci,iii|uiiiv,  anil,  in  ifj'ly  to  the  ijurationn, 

The  ObalrBMM)  stol'^.l    lh»t   tlif-y  hail  i>l>tuiiii^!  j>roIwtt<>ii  for  [hoir 

|<at«iiti>  u  till'  rt.-iL>lt  <it  iiuDicii^  liii^Mtioii,  an<l  in  r^j^Hril  t->  th" 
ili«linn  iion.lhig  with  tho  Ali|[Io-\i)*noiin  Knish  (Juiimmiy  llicy 
cniihl  givv  n|i  ii'ilhiiit;  of  tint  wcnrily  whkli  tlit'y  lixl  i;itliii-u.  Al  the 
rc'ijui?'!!  of  Uin  chdinnaii, 

Mr.  Crtcp  (iIk  MtlicilQr  to  the  Coin|muy)  atAteil  tliat  thi-y  wnv  yra- 
ctwiliiii.'  in  ih«  Htigntioii  with  tUi-  Hru»Ii  C*«ni)niiy  wi  pivcitcly  the 
mine  IJul-s  at  tin-v  ha<l  i-r'^wvld  »Kniinit  Mow™.  Wcwlliotiw  nmi 
Ramon,  anil  riHt'Oy  thr  aarnt  iumiM  trori)  hcing  riiiHl.  A  nccoiid 
acCicti  broiJ^ht  aeaiimt  tho  (.'-otniiany  hy  thr  Itniih  (!onijHitiy  vitA  as  tu 
th*ir  lami),  but  Uii-y  toulJ  iiflt  JiH-nvitr  wliat  LKWJiibii>  granml  Ihorr  Vf*« 
for  lirinifiuu  thai  ai^Iiou. 

Th«  niotinii  wa.H  Uiun  utiauiiinjuoly  ajojital,  anil  tlie  rvtiritig  iliroc- 
torasnd  amtilorn  vrcn  .MiWiiuTiitl}  ru*cli.'ch.4. 


COMPANIES'    REPORTS. 


ANGLO  AMERICAN  BRUSH  ELECTRIC  LIGHT  CORPORATION 

(LIMITED). 
Bi^nnrt  of  th(>  dliwtors  11  ha  pri>a>>iili<il    tn   tli»  ihuphDidvcs  at   thi' 
Mventh  ohlinarf  gi^iif'a)  mci^iiiiu  ol  iltw  Cnmmny,  it>  he  hcUl  at  thi! 
Cannmi-etreat  notol,   London,   K.C.,  on   Fiiday,  Murh  2,   1868,  at 
12  o'oJook  :— 

During  the  iiaat  yrAx  Uiltr  lia*  hitu  rvn«w«l  activity  in  tlw  utrc- 

irical  iniTiiBtry  Ixith  at  hnnic  and  alirood,  and  allliough   in   tll«  iirmcnt 

aiAte  of  clwtric  lightinjj  the  lnwint-ru  Btill  calU  for  aacritioefc  out  of 

pro|>Qrtioti  to  th"  rowAnU  it  olfan,  Ihi-rv  an.-  itidiualloai  tliat  it  is  «n- 

tAitng  upon  a  ntv   pliaKr.  anil   thi-  ditvi-tnu  huve  ntaJiuu  to  hope  thai 

the  tf[D»  i*  now  not  dwtaut  "hKli  \}w  work    dour  hy  tlin  Ci>ri>oiii[ioii 

will  beof  AKunioiiMJtly   prolitablc  rhaitrtrr   lo  aihiiit   i>f  the  rr^iitar 

jnyment  of  diviilonJa.     Tlie  eWtriu  light  i*  liccominu  iimrv  and  iiiuti: 

to  tw  loganlod  lui  tho  liglit  of  the   ntar  fntuic.     Clnl*,  hotc-ln,    mw- 

MOger  atMiuvra,  and  u-sr  ahi|H  aim   not  conaiilcml  camplrie  niihia 

prorMod  Kith  th«olMtriell|[liI,  and  in  the  cmm  oT  theatu-^  lifihiinjt  tiy 

tJactrieri^  ii  now  ronatS^iiaaiTa!)  uik'  oI  tin'  naoemry  praoaiilioiiK  agitimt 

danger  (Void  firct.    Hnnioipc^itiBBalmi,  irlii!th«r  they  own  |^work»  ot 

net,  aiv  *1towin£  an  incrcaxiiiit  iiicliiialiiiu  lo  cinxiun^ce  th«  nttahlish* 

ment  otnentral  (ttatinnn  for  llif  iiii|F|>ly  nf  eJwtricily.    Tli«  Iwaid  havi', 

tlxiiefurr.  Mintiiiiird  to  imniiir  thu  iiolity    lidly  e:i|daiiic>l    in  tlio  loot 

■Vlxirt,    of    doVclni-in({    til"    liiisiiirifi     of    thp    {'nrl'OiAlioii      and     id 

I •nlidlMling  M    far   ««    |)oiui1i!ii    tUi^    dcuianil*    iiIjil-Ii    will    ariiu    lu 

conuoutini   with   the   carrying    ont    nt    hnth    piililic  mrd    ibriii'xtic 

llghtliix  ou  ^  ^*nS>'  *'>''  coniincrt'ial  Ncato.     Witli  thia    vinv    |^MU-nt 

lighta    nav«    Immi   vwuiwt  in  conin'clion    niih    thr    diKlrtbiition  of 

•  BlMlric  cnrrpiita  of  a  high  I'lwtroniotiix-  forw  to  ho  dUlrihiitnt  over 

[IkrKBansaa,  anil  tnuisfuniicd  lo  a  low  timiiioii   for  iloniMtio  |iiir[Hiwa. 

[  ColUUionilLiU  yimgrrin  hu  liKPii   iiiiuh'  l>y  thu  CVirponitioii,  in  i'<iiiiiii<>ii 

'  irltb  oihert,  with  thi*  lyMcm  ol  diHtiiliiilion,  m  ivnll  iin  with  lliat    l>y 

rmeaoaofaMumiilatorA,  and   tho  lioard  arv  now  nv^tiatiii^  iu  mveml 

l^re«tion*  for  oontrvbi  for  thi-  «!iuMl>hii]i-iit  of  i.'futniL»tiiiiuiis  fui-  Iht 

gupnly  of  oloctilcily.     In  tnittrn  of  ili'lail  lliv  f.lonwi'atiun  hari-  iiiiuk 

■iipieoiabl*  BdvuKe  during  the  ynar— in  tin;   riirthci  iiRjin>vi:niiTiit  of 

llirir  inacUnoa  and  other  apiiaratn*,  ill  tito  Imttcr  orpmiwlion  d  thi' 

hiuinBHa,  ami  in  in«rMdog  lli«  aguuyat''  aiii<miit  of  tl.iii-  tiniiKutii-tin. 

It  ia   to  W  r-gTett«d,  lowcvrr,  that  iwiiift  tin-iin]ii'tilioii  and  coniir. 

qiMut  rednotion  of  pHc**,  profits  havo  not  incrmui"!  in  anything  likn 

,  Qt«  iMHie  ratio  ai  lin'  vuliiine  of  Inisininwi.     Anionj^'  the  iLUwractiny 

r«tiima  of  the  vwr'n  work  nuiy  1*  nuiilioueil  thr  lightinj^  of  thi: 

Royal  Jnlnlee  Eihibitinn  at  Mi>nL-hi-«t<.-r,  hy  means  uf  niuuly  600  al1^ 

Iftmps,  to  Uio  entire  mtiafactioD  of  Iht  autkoriti«e,  and  the  success 

whkh  attondcd  thia  irork   hu  matoiinJly  coiitrihuloJ  to  thv  Cotimt*' 

tiau  nuGivuiK  tliu  wmlnwt  fij»  lighting  tlic  lamat  part  of  the  lortii- 

eomiiig  eshihltion  at  GLMgow,  hy  rnaxu*  of  500  arc  laiiipH.    Tin-  Cor- 

nomti«n  Bbo  taek  au  iniportatit  gnrt  tn  tho  li|{htiug  of  thvi  Aiiirm-an 

^hlMtion  in  London.     Hicy  have  alwi  cAirivd  out  a  Inrgc  niiinViir  of 

instaUatlona  in  cluhi,  tltuatrus.  on  hoard  uhii).  He. ,  sonic  i>f  tLi;  luoiu 

Intera^iil  being  the  Lyuoum  TlifatT«,  P/Jiuhurgh,  tba  iiiatallatioiia 

Mr    IxMM     the    Vtmas^r    and    Oriviit«l    Company  a    dtwtiubipa 


"  Vivtoria"  and  "  Bi-ilanula,"  t]i«  Hall  if  the  WorahipM 
C'oniiKkny  u(  Dnipi?t3,  at  id  the  Uoyal  Allrrl  IlalL  The  long 
ponding  ui^tlationn  vith  tht  Coniiniaidonrnt  of  8««eta,  br  the 
Ugbliutf  (if  a  jMi't  ul  thn  City  of  l.oiidoii,  hafo  Immi  |aid>e(l 
forwonl  uilli  «nrt}(v,  and  although  a  dt'tinito  d«dnain  has  ant 
yolhocii  arrival  nt.  tli<- hounl  Iniit  tlMt  ihr  nutltcr  will  nicnttly  be 
limnght  In  a  Hitinfwiory  cvnidimiuii .  Il  waa  atatol  in  thr  last  rrpoit 
that  th-c  C-oij^irition  had  nr-iuiiT'il  iliv  buaincm  oflhe  lutvnistiunal 
KlecCvic  Comiiany  in  .^tiHlria-HniigaiT,  Duriag  the  yoac  lliis  ■•usintw 
hui  Win  i-norgilicallv  dpvi<lopi?il.  and  Ihcni  an  good  intlioatioBa  that 
it  nill  ronatitiitr  an  inij)c<riftiit  toiirve  of  i-^venne  to  the  CorpenUon. 
The  firm  ol  Kiviii«u«/ky.  Mayt>r.  aii<l  Lu..  ju  Vienna  (midn  wliieli 
titir  ihi'  Curjioiittitin  are  theti:  tiwhngj,  have  (aiiiol  ont  a  variety  of 
utitfaclury  mutra'.-tidniiii;;  thi  yiiLr.  whilst  atTeinosvar.  in  lIuujEaiT, 
tthiw  U|iwanU  ol  lliiily  niil>.a  ol  ulrctla  arc  liiihtod  by  dcctrictty,  tfie 
Corpomtion  haro  Mn-ji-  taking -^vi-i  tii<^iu>laIlittion  materially  inccvawd 
chi'  >ilti<!ien(:}'  ol  the  plant,  and  n^dueiwl  th«  oxpanao*  of  vo  king  m>  that 
thv  liaUi.(«  U  now  un  tlip  right  iiiIk,  and  tha  (rati)orB.tian,  having  iin- 
durlakeii  Vi  iiii]>|ily  thv  litthl  li>  )irira[<>  mnxiinifTt,  aiv  taking  ttej*  to 
piti.-nd  ihi-  ™iiM:iiy  uf  tin-  u-nikn  In  the  pnvioas  rppoit  the  dirocton 
rifcrtvil  to  tlu'  litigation  ivMch  wax  thvu  ]>endiiig  lo  ri-gatil  lo  tbe 
iiifriiiK>'niL'nt  I>y  n  1'<'H'  inaiiufavtuving  timi«  of  thu  |«tuit,  hfld  I'.v  the 
C^riHirdtiun,  for  eoiu]i'innil  niixlinu  of  d^'uaiuoe.  Thi-  (liii>:tof«  an 
gUil  to  lif-ohh-  tnr<'|«Tt  that  thn  antt  hu  (>wn  am ieablv  settled  ovtvf 
t,'nnrc,  !tl<-Mn>.  Cnniiptnn  ami  Co.. ami  th^h- volleaguM,  bavtngaooejitoi] 
lii-cnirotron]  thv  Cnrj  oral  ion  ii{iou  the  uiiia]  t«rm!i,  and  i«>ira  nimaf 
nitiiity  in  wti*fai;li<.iii  of  (s^t  loyalties  and  legul  coats  iiit^unrd.  lu 
roll  iiii.-ti'jn  M  ith  ihts  caae  it  In'onnie  nniwuiiy  to  lakr  the  criilrure  of 
Mr.  U.  i\  Hiii->h,  ill  Aitiirica,  l>y  conimiaaini,  and  Mr.  Percy 
l^ollon,  th^  LV-i'jHii'atiou'H  vWtHchui,  who  wan  enCrualal  aillt 
lliu  iniMioii,  uhtainoil  evid«u»  wliidi,  u  vtiw  antici|Mt«l,  ooii- 
liriiicil  till-  ]H»,itiui)  vl  lti»  L'urp  ration  in  rogiril  to  Ihi*  matter. 
r.ti»)uiH.-i>  Lu  ntanulaetiuv  uuniimund  wound  niarhiiiN,  uiMter  tbe 
(:iir]Hirnli<)irH  {KLirnt,  have  now  liorii  arcciitnl  hy  all  the  Trading 
dvunni'otiiamilii'iinx'i-^in  this oonn' ly,  ilKtlnduigMRwif^,  SJeuiciw  Bm., 
Aletain.  <.'[Diii|>lvn  >i»d  L'o.,  tiK-  IC'ltHoii  !>wan  <.\>iD)i«uv,  MnMix.  Matliet 
and  rUlt.  Meairi.  KIwdM'arkiT,  Uratn.  Ilim^iwiKnl  and  Halliry.tlte 
liiilin  Kiihlirr  Ciittn  IVrrhn  Ooni|AnT,  .Monr^  t>oold«n  and  Oonipuy, 
Mnwrv  I'BlIiTuin  nnd  (.'luiiirr,  and  mauy  otlieri.  One  (inn  of  uiaau- 
Ittluixit^  in  .SciilliLiid  liiLvc  a*  yet  dfollui-il  to  aeoejit  ihu  very  uodcratv 
teiiiiA  diiiiiLuiIi'il  liy  llie  hoanl.  uiid  fui  the  ptolwtiun  nf  the  iiaitmx  of 
tho  Cui]<urutioii  till.'  l-varl  Iiuvl-  luLety  inaliiutnl  prniiedingn  with  a 
riew  tL>  pi-vrcnt  thi'  tiifrin^.tiiL-ut  uf  thuii  rights  The  eruw  actioui 
with  thi?  F.iliii>'>n  Kwan  Unito-I  Etei^tric  Cumiuuy,  iu  whi>.di  the  t.'or] ■ora- 
tion were  involv&l  at  the  lime  of  the  lait  rc^rt,  iin-  atil!  jxtadinc,  hut 
Miv  (.'X|>w.-ti.'d  til  Ik.'  h'uid  churtly.  Thiii  liti^tion,  whlli'  ninonTinglt 
tolieifgri'ttrii,  lioinilAiieritiiiKrhuiacliTinyouriiiterpfla,  ia,  however, o( 
far  graver  iinpoinncp  to  the  Kliiion.:^ititn  (.«nipaiiv.  involruigoaililoee 
llic  valiiiity  i-'f  11)1'  nicHt  im|>nrln]it  of  their  iiii'anUiM.-eii[  lamp  intents 
w'liicli  n.i  w-onidapmitr  I'lonilhi'irhaUnt^alirdl,  stand  at  aliout  £300.000, 
a>id  iipan  whii>)i  they  it»t   tlx'it-  i-lainm  fur  iin  nlwulule   nxMiotioty    wf 


laiiiji  making.  TIlp  Iwinrd  tdkc  thia  '.>p|H>rtnnity  of  ti]»enfi  OB 
ihi^lT  ii'gn>t  that  thiir  eTloit>  to  Iniiiv  a)io(it  an  aiiiinhle  aettleMeal, 
couualeni  nilh  yoiii  jjitviMla,  liavo  uiiltfil,  and  that  Bvcnlhing  ininU 
al  plTWlit  to  llio  nn:(-»it}'  uf  the  ease  txiinii  >nl)niill«l  to  lit*  f;iial 
ilo  initnu  of  the  courlt  of  lavi'.  I'he  Imanl  have,  hovcvtf,  giron  that 
caritfuL  oonxidemtivu  lo  thu  nialtci',  and  liarc  *|i«rod  im  trvnhle  M 
eXpeuM  lu  cliKltru  simeiB  in  the  Lan-  CotiitA,  and  tlio  glV»X  atrvligth  ot 
tlio  cvidunoe  Diey  have  liecn  Mc  to  collect,-  cinihineti  n-jth  llie  Uf^ 
Ingal  and  K:iiintilie  lulvic  l>y  which  Iheyare  guided,  euahle  them  te 
atatr  ttinir  full  conlidnice  in  tlm  rojinlt.  ilie  Bill  iutiuiliiool  last  Mo- 
tion hy  Lonl  Thnrlow  to  amcail  the  Elediie  Liichtinft  .\ct  of 
1882,  raard  aa  It  was  in  a  Urgv  niMsure  upon  the  eviiiriiee  l*ken  hy 
till!  .Stht-I  (.'<'ni[uitU.i.-  of  the  Hunxu  of  liords  in  1886,  wm  vwy 
lavotLinUy  riniiiKil,  and  |i«>u)i''I  Wy  that  Houae,  the  frime  ilint«tcf 
expreenag  thL>  O]iiiiion  thai  tli«  onlerprise  alionlil  he  ailownt  fnUMnpd, 
that  all  uTMlju.'lea  widish  had  iLitlierta  inii>cilnJ  it  altonhl  be  rwTBorad, 
and  Ihat  teitiui  aliuuld  Iv  olTered  uhidi  eiiwrinDco  boil  ahotm  o^- 
tnliiLi  noiiht  iicc«iit,  Tlic  ptoMmi-.ta  of  uarryiog  the  bill  ihrovgh  Vwt- 
linnmnt  ivnra  tlii:ncfor<i  very  gooif,  hod  il  hod  proved  jpoe^le  to  praeeed 
with  it  in  till!  Hotinu  of  ('oniniiiiin  lut  Session.  Tha  Bill  has  bwo, 
h<itr>'\i-r,  ii-inti-iMlii<M'd  liy  yum  rhainnaii,  oud  tlwru  a|i]<ea>i>an 
pl'oapi'a  that  it  will  hi<coniii>  law  this  SeMJoii.  The  oajijtaj 
gliniv4  an  iiicrraiin  of  £M,939.  This  is  due  to  enrrybig  fnt« 
the  sgrmnent  villi  the  Inteiitatiunal  Ompuiy,  alreode  tvrornnl  to^ 
ivhieh  Involvnl  tlu'  imtiu  of  1,476  fnlly-i«id  aluRX,  atnf  to  tbe  imw 
of  1,364  IK'W  nhana,  nuder  th«  i-nolntion  inainl  at  ll>r  lotit  meeliiig, 
K>vinK  till?  dinrtois  ixra-^r  to  tune  new  capital  for  tlto  (nir|io>C  uf  da- 
velopinx  the  liiiaineiH.  Owint,%  h«wc<^r,  lo  the  fact  tbat  Ihb  new 
iKKiic  ixnt  n,it  largC'ly  reipnndeit  tn  at  the  tiiiic,  tha<linwtor>  tltwiglit 
il  exiieiiii'iit  III  miike  a  mil  of  £1  jier  uharn  u)K>n  thow  ehonj*  upon 
wliich  the  KUin  of  £3  only  I1111I  liisin  |uiiil.  The  iiicreaiM in  tlictMbinta, 
ileve]o|>iEii>iil,  anit  ;^K>itwi1l  a).-!.'!)!!!!!  of  £y560,  b  due  uiainly  to  the 
■  •aeipiiKitioH  Iroiii  the  EoaIidi  t^hTltii^  Lifjbt  and  rcwvt  ■  Viiimny 
in  liiinidstiou,  of  Ike  ]triii>li  mid  Lcinc-Fon  jntenl"  fiit  the  ivhulcof  thr 
liidii'ii  Eliiipiri',  ■■M'lii«iv,-i>rihii*.'  for  Ihi'  Pri'nidcncy  of  Hombay  and  ihr 
Ni)'.it'nr6don)inion)i,v-hi>')i  lia,l  iih'Lii>tylx'eii<li>t>i]a<?<rnr)>^lhrln(uidaton> 
The  iiicicnicni  ini'lndeaivlao  the  mir^diaedlwlance  of  tha  mw|s  realm 
liuii  luiiiittiilH  ivhidi  api'aiuil  in  [itovimu  IwUiiiv  ahr^lK  in  mnnivtiiia 
with  thi>  idiwit|>Lt<in  of  tli<-  (Ui'Dt  Wntlrni  and  Bnmh  MidUii>l  Klertns 
r>ight  Coin  1  ■anil'*,  anil  wliii'li  has  lin;n  w  d^all  with  iu  aaoonUmv  vit^ 
lli«  piinciplr  laid  dovrn  at  l\n;  tiniu  of  taking  over  tbiuc  coui]iaidfa 
and  tho  poyiucuta  during  tht  veai  for  ufi-kuup  of  patents.  It  nill  Ic 
s«en  from  the huUucc  ^he.llt  tliat  thiru  id  a  maiKvd  i»vrv«ac  in  tbr 
amount  owing  to  th'i  C/vrjiotalioii,  urhidi  evidunou  tiw  liM^it  voltun 
oftjuftiuefii.  It  V.-1II  hu  jK'tvt'ivAl  that  d(i!i[iil£  tlw  lurgtr  o)Miialiau 
L-i>ti<liLut(.d  (luHiJg  tliu  yciU.  thv  goiionil  charge*  allow  a  rtdtKlina  of 
aboiiL  &  imr  eviit.  8(iveral  of  llic  econoniin*  olToctMl  by  the  dinetott 
lion*  a]t|icAr  iu  the  acioimnU  for  tbc  riixt  titoc  :  otnoBgU  tbew  iiuy  U 
uiTUtioucd  a  ivductioB  in  uoin|HiiaoB  with  tlic  prDtjmia  year  of  uMly 
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£600.  hi  owTUgr  uid  (Mlxbt,  awing  to  wa  kltoratjcn  in  tho  rJusilicJi- 
tiooof «lMtnr  Apittniiu,  wliiuh  wu  iviiicmloil  by  the  railway  coiti- 
t— »■  ia  lb*  eatljr  put  of  llir  year,  i-u  Lhe  mtiilt  nf  rapiFU'iitatiout 
aada  bj  tbs  Cnrpuration.  The  tlirorbw*  li»vo  aim  Item  siicomful  in 
«<fa«iing  MTvn]  oUiM  ami  larger  ccoiicmiic*,  which,  however-,  *,w  not 
f*t  wlliirtwi  ia  the  accoaat*.  Amoitg  thoM  may  >«  moro  (Nrltciilarly 
MWIIianad  th«  txatco&n  at  th*  Imm  of  lti«  [irvniiaM  at  riTtpnot-lAin-, 
aad  of  lhe  recent  mib-lrtting  l)i«  B<ii-oii;;!i-iwi'l  worlw,  Tim  iwni  of 
srao*  {i|ni5t,  «rliir!i  i>liom  n  vnljaUntifll  inoreaw  ii{M>n  1a«t  veur's 
bpur.  itialtulm  I  Ik  amouut  of  £S.LS2.  Iting  the  catimalinl  Talueof 
ln>   '    '  '  -<hMT<«  in  Uio  [oteiiMtlodMl  Coiofiany  lieW  l>y  llio  Cot- 

f  wliicb  wtn  rcliiiqniitlitil  aa  part  coiiHulitnlitui  foe  tlm 

AiLi!.  .^...„ui•Il  l>nHB«B.  Tht'ffrow  profit  Htrictly<lu<  tvtIio-iuTDnL 
hnwnw  abwK  an  iiierMMe  of  about  121  per  ctaL  Tho  itiivfinr* 
frofMM  that  of  tho  baUoN  of  prufil  £2,600  ln'  ad>lisl  Ui  (jruvisit^n 
■naoant.  and  thai  £2.&62  12k.  L<1.  be  uArrinI  rorwsiit  La  nexl  arc!oiint. 
Tb>  illTactura,  luliowiuK  tho  {■rvci^li'iit  of  numermii  othvr  iinluittriiil 
U.'t  -  lia»i\   stlur  iiutiiii!  iimsiilcrfttion,  ilwiiW  to  aiJojit  tlif 

K  latuiwaliii):  the  chief  ofiicurs  in  piwporlioii  W  tli«  nnt 

J"  ' Jt«l   hy   lliv  C«r]>i>i>ili<'0.     The  ariniiccinml  i*  iLhI  au 

uaontit  wiial  to  10  i«r  OMit.  of  the  dividoini  .livUi.-i  xlinU  Imni'l 
inlo  as  a  tuiul  lu  lie  iliviilnl,  in  tirn|>i)rltnii  l'>  unlm'y,  Riiiiin)ptt  tlic 
lAcen  tnm  tin>«  to  timo  iioiiiiiiai«u1  )iy  the  IimhI  vn-i^t  ai^xiliixl  ooii' 
ifitjoa*.  T]mi  hoaixl  ar«  aatislinl  IIlii  chu  ailojitiun  nf  this  iiW  will. 
■  vbw  of  tho  appmciatiou  cxprcawl  by  Lhe  stall',  havo  n-suita  liiRhly 
WHfmal  U>  th«  |<n>iirMUuy  ;  awl  Lite  Bourl,  thcrofnni,  iNinlially 
f«<<atin«lul  it  fot  a>1o|>ti«ii  hy  tho nhsrvboMen.  0"inp  (y  prriaiire  ot 
Mut  Mt^apRicntA.  Lnnl  ^l^ly  f.^mil  it  iieei'-wtry,  lut  niirinK,  I-" 
.  noita  h»  Mat  at  th«  board:  aixl,  in  July  U.'il,  M^or-Oiivivi  WrhluT 
wrtiBgtri  the  puslttoii  of  iiu.ua(;iiij;  lUnpLur  fur  that  cil  i^rmniltiiig 
iMfcrifl  ailTiMu-.  all  oAkw  which.  :ii  ricw  o(  Itir  immnliatc  pnujiriil 
rf  KracC  M>1  iwirato  tixlitinf;  caiitmrin,  ia  am:  of  ilnily  inccroaiiig  in)- 
t«riuK«  to  tbe  CoTnualioo.  The  Jircetom  who  intire  this  year,  liy 
HWk*,  ariF  Ut.  J .  &  ScUou  *i>.lUr.  .1.  II.  Iliailhwailn,  jun,,  nltii, 
_lUe,  OlTer  thelDHlvM  forrr>4'l»;ti<-t>,  Mi-«i4.  (;ai>]i'iir  Hn4lion< 
,  til*  aailttoni,  alMi  mtinr,  aii>i  olfrr  IIicuhpIvm  for  rc-ol(.'<iti(ti]. 


PROVISIONAL   PATENTS,  188S. 


MX 


Fkiikvakt  17. 
An  Unproved  motbod  nad  app&ratna   (tor  aflinetlDs   th* 
nculAUoD  or  «loctncal  current*.     Willukm   llur-liiiu  .Suiilt 
«4ul  ImIti^uiI  Alcjuodvr  raiia.  1,  Quwu  VIctoiiA-sliwtL,  £.U. 

FKBltrAIlY   18. 

ImproveiniiiiLa  in  Llio  niAnarustnro  of  lUtunumtliLK  oon- 
tfnotor*  Cor  Inoiuidcaooiit  oloctrlc  UuDp«.  Uiii|<jll  l^uj^himn, 
<6,  •'"■.n(liiu;i['t"ii  lliiiliiiiit;*,  L-.'!)'!"/!!. 

lBpT«vuiuiiilM  tn  syaMnu  of  and  meeliaiitwtt  for  etnotrlo 
rfljawKja.  Oircn  MUu,  62,  Giiii'-^iiy-IiiiK'.  I.°<ii<kiii.  MJ<l>iIiwi. 
ImprwranMBt*  In  doctrlml  mfiaatutag  Inatmmeota. 
Wftltcr  IIib1>rit.  6,  St,  l)uDKtan'b-ioAJ.  West  Koiuiii|{U>n, 
Looilon.  HiH'licucj. 

loata  In  tlia  InaulAtlan  uid  msUiod  af  flxlux 

ooBdnotora.     WiilkiT  Mosfley,  58,  Kiiiit.i-rli'y-tiiiiil, 
PacklMB. 

TtMUVkttx  20. 

Ikyr«T*n»iiU  nUttag  to  d]PKftmo-«l«etrle  g«MrAioM 
aBd  motorit  Jum-.i  >'i:riv>>ryi'ur.  (.luy'i  Inn  Ch.iiiilxir^,  20, 
Higli  li'-li'ini.  Ij.iiii1i,|],  W.C.  Ciiuijilj't.- S]*L'ttM'fili<iii). 
A  amt  or  ImproTod  apparatoa  or  induotoinctor  far 
W ■nrliii  tbe  latoiulty  of  a  macaetlo  Hold,  l^corgiis 
ai»oi,  06,  Liucolu  n  Inii-iiflilji.  I..mili)ii,  WX'. 
CBpraruMBU  la  am  •tsetrto  lampa.  Cliartos  Kiehartlsou, 
Vi,  Leoft/U-sUrtt,  Woaaie,  u«ir  MuiwliesiiT. 

FtUILl-AIlY  21. 


im. 

2703. 


la  aad  rolattnit  M  laeandoaoeat  olcotrlo 
Kaiikiii  >><:tiiii3jy,  %,  ItuvlianaB-htTcat,  Cl&£j,'ou'. 

FSSUl'AIIY  S2. 

Iatpr*VMBMMs  la  Ayaamo  iamslila«a  aad  »UetroiB*tora. 

Juliii  VuiiKliaii  ^hvnia,  77.  '.'hiiiL'iTy-Uini,  Luuiloii.  W.C, 
tBpCAVMsaats    la    ptrtmtiy     batt«ii«a.    Julm      VaugltiLit 
Shnrrin,  77,  ('hanpi>ry*Iait".  Lini'U-n,  W.C 

Fkbiumiv  Zi. 

iaqra«v«a«nta     ta     tk*     ooBatmotloa    and    oicllioil   «f 
airaasomoot    »f   tlMtrteal    laoandoaooaC   glow    lampa. 

Arlliui     iri'ij.'li     Si,    (itvty^    aij<l    CiiiislcTi   lio    Bi>iiiii',    ill, 

Eaa:>-UT*j-,  K.O. 

lH9T*v«naata  In  apparatua  for  tadloatlag  tho  dopth  ot 
vacar  In  roMwrolra  or  tank  by  olovtrlcity.  Lukf  liuny, 
Bank  BoiUiuM",  (^jr^e.^inH'!,  .Sli(.niiiM. 
Xmanntmtmtm  la  battarUa.  WUliJLin  KlnllT^>^k  ClmrlM 
Wafil.  1,  Lugloii  Coltij^,  AleI)xKtrn<>-]H|uiuT,  BL-ixtouroail, 
S.W. 

InpTcraaMnta   tn  alaotrui   Hg»»«my      ^amuol    Stiller,    1, 
Lpuistuii  Cotla^i,  Utlbouriiij-xiiiaiv,  brixioit-rtwcl,  S.W. 
taqpawvaaatota    In     ttio     conatmotlMi    or   aanltaiy    and 
■  ■■jiHIUi    mattrcaBca.     BItvjiiI    I'jrkiir    I)«v>',    Miiilii<lge 
Chambcia,  Bra-lI'mi.  VLul.iljirr, 

lavawad  laaana  or  apporatna  lor  aousdUic  at  mm  and 
tiamtan  tor  «k>olrtcUr>  t'mltr.  k  ii.ii i^aiv,  X.  CtunL'i>iy. 
lane,  LoDiluu.  W.C     (C>>iii|ilriv  'i-ccincalwu.f 


2726.  Improved  meaaa  of  tayla^   alMtito   light  oendaetar^ 

A|pxaui1i-r  Tlioiiinx  K.iiiiiitimntii  anil    William  Uauy  Uiutrelt, 
Si,  Chnncnrj'-la"'',  I'OiiiInu. 


COMPLETE  SPECIFICAT[ONS  ACCEPTED. 

Fj^ur.Miv  25,  1887, 

2319.  An  improved  moibod  or  oombinins  and  anaaglns  appa* 
ratva  op«ratlaB  elootrtc  lamps  for  BlgaalUac  aad  oUior 

pnrpOMia.     Hiimujiit  N<'iUi\ki.-i,  .^li-uli'tiiii;.  ('•iriiiBny. 
2S2S,  Iraprovomoat*   In  or   appucabhi    to    dynamo  •  oloctrlc 
"' "'•*"""-     John  Glu-c  Slalt«r,  Norfolk  Hoiuc,  Niirfotk-atl««[, 

Lui|ill:n.  W,C, 

M\J!'ii  26,  1887, 
4S49.  Improvomoata  la  oJoetrlo  laoaadooooat   lamp*.     AU<any 
PMthi^niTonhaiifth,  Jnnior,  UniW  Sorrico  Club,  ClurlM-atTMt, 
LdiiiIoii. 

A1I1IL7.  1887. 

5199.  InprovoBoat*  r«latla«  to  tbe  dlatrlbntioa  of  ol««trtoa> 
•aargy  (or  purpoaoa  of  toooaaotloa,  ^Villiaiii  Lovtiit  ami 
(..'liiirl"^  JiiTiHi  iUil,153,  .'itr.iml   Ix>ii<l<in,  W.C, 

Aniii.  12,   1687. 

530S,  Itaprovomonta    La    dynamo    Olootrio    ■■^^'■Tilti'^i        llriiry 

^^'illuck   KiiVl-uhIisu'.  Witltvi'  TliuiiiiLK  Gu>Mi'n,   mul  Alntunilnr 
IV-lham  TrotliT.  23,  AiiJalii».R<i«il,  ('b[>iiLiti,  I^mUii,  R.W, 

Arnii.  16.  1887. 
5606,  Improvomoats    ta     dynaao    olootrlo    naoblaoa,     Il^iiry 
Willuck   KavuiwIiUM-.    Walter  Tliimiii*  Coiililfln,  anil  AlnXiinluT 
I'fllliaiu  Trotlur,  23.   .^uilalvivrowl,  Olaphani,  Ltiiiiloii,  S.W, 

Ari;iL  18.  18ff7. 
5637.  Eloctrloal  oontroUlnK  apparatna,    Ali'iainW  8iein#ii§  ami 
I'jlnanl  Ki-i!([r'ii,-k  Hirriiiaiiii  H<-iiirii;h  lau'i'ki-rl,  23,  Solttlianiiituti 

lIiiiMinipi,  ClMnr<rj'l«rii-.  IkiimIhii.  W.C 

Ari.n.  21.  1887, 

Sa53,  A    eomltUiod    gA»  motor    ontlae    and  dynamo  alaotrlo 

mnohlne.      Fimirii     WilliDin    Crimlcy,     26,     SuiilliaiiAjiloii 

IkuKliiiK",  Chiui:vr>' hiuc,  l.«tiiloii,  W.C 
5835.  Improvomonia    in    contaot  makora.  capodally  ■altaHIe 

lor  oonnectlag  vrlrca,      hmy   Li'i;;litoii  Stll.j-lii^ni-,    24, 

ijauthatnptoil  III li Mill);.'!,   Loliiloii,  w,(;. 

Ai'Bii.  27.  1887. 

6177.  Apparataa  far  adi^tbis  olootrlo  lamps  to  Uie  lielmota  of 

dlvors.      Albiirt    MaiuilljiK-r,     28,  .Sunt  lia  mi  •ton    Buildiiiini. 
l,>,na«ii.  W.C. 

July  IS,  1887. 

9721,  tmproromcnta  In  or  apporealnlas  to  ammatara.  Willl«]ii 
rtiilli|i.-i  TlLirui[«io;i.  6,  IiWii  ,^^l^•.'t.  Livo([iuol.  (limir^  Weat- 
iatfliuiui),  JuDlor,  Uuilfil  rilaU?). 

OcToDKu  18.  1887. 

14,2&1.  Improvomonu    Ln    aMdla»«loolrloal    apparatus.    .Inhn 

itaiiiliill'li  Hal'l  ami  Tli'miitp  WilscJii,  191,  Klwt..t1iv<'t.   K.r. 

.lAMAUV  24,  188a 

IOTA.  taproTOBonta  la  avltotuia  (or  m&ldnc  aad  broalcia^ 
olootrlool  olrottlts.     i^i^ni'iuil   Hi-'r^iiiiiiim   nniI   Jolici    Tlinmart 

D(-inii''ti'r,  W,  St'iillianijitoTi   Dmltlin^,  Mi<MIvai!t, 


SPECIFICATIONS  PUBLISHED. 
1887, 
747.  Applying  olactnclty  to  propel  vobloMa.     F.  Wyttiin. 


8<1, 
(HilUlre- 


049,  Elootrtoal  awltoh.    •;.  IVrritnl.    a<l. 

2419.  Dynamo  ■  eloctrto    maohlnoa      F,     Itoinliaplt. 

4646,  Dynamo  oUctiinU  mnohJaos  la  oemblaatlon  nltti  motor 

rfK'''"t      *-'.  If.  Alp\.     i.^uuicui  aikI  ll.ilikv).     &il. 
455Jt,  laoctrle  tolORrapli  apparatnn.     VT,  Dickeuwu,     lid, 
4914,  Swltcbea  (Or  elootrle  olrculta.    K.  U,  Sinilliu,    8d. 
7&30.  Clootrioal  InuLsforBwra.    J.  (i,  Sutter,    S<1. 
15,d&8.  Dya»ai»-cloctrlo  mitcMiioa.  *o.     W,  UtUD,     la,  liI. 
]6,OiS2,  ElooCro-motora.  die.     U'.  llnin,     ll'J. 

lUiU. 

217.  Socondory  battorlos.     1.  S.  fM^llun,     lid, 
1&14.  Seoondary  battorles,  Ute.    J,  9.  Scllon,     ftl. 

18S1. 
225.  Kloetrlo  lampa,  dta.    .^l,  G.  Law-  Fox.    84. 

1662. 
319.  Booondu-y  battorloa.    .1.  S.  S-:lli>n.    4<1. 

1881. 
129.  Oalvaalo  polarlaatloa  battorlaa.  J,  C  JahliDUU-  [Fbiin}.  fid. 

NOTICE. 

ThoXoticwhilliDrloHcut  by  th*  OOicc  to  Af_t^lu9Li\te  <n  V«\.«id», 
i-viuiudiiig  ttiviQof  tli«  dB,l«  lot  ^\\ngaVAn\^«\a%9oia,fv!:a.VJvnn,«\'A.'n,^ 
ill  (hture  1)19  iMHud, 
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COMPANIES'  TRAFFIC   RECEIPTS. 


Kdiua 


All-in- AniPrU-KI  I  — .- 

Flrii/i1in>i  ^iitiiiiiriiiii  

Ciil'it  :>iitiiiial~ili*-  .....•..•.•.•>• 

l)ii<(*lS|niiiUli..  

-  UhiumI  Stall'* 

KMtMll.. 


■Ddhii. 


W.  Vq\<,  17  ... 

XI.  or.Un.  .. 

M.  cil-Jmi.  . 

M  of  J*ii.  .. 


inmnnl.      Ill(^  or  Dev. 


ISiljIiiihuL 

£4,130 

3,:M» 

Piibliiilinl. 


-*■  S,r!9 


T(»m». 


Kiuiti-t-n  K^t^Tutinii , 

'•rent  N'lillnTH  

Siiliiiiorii"'    -.,- 

Wirfct  Ciianl  tiF  Aiiicrita  . 
WpKtriii  niiil  llrn/iltJtTi 


kdkc 


U.  of  Joih 

M.rfJ«ij.     -. 
Ndtie 
M.  ut.Inu. 
Vr.  M..  17    ,. 
F.  fVb.  li...,. 


AtBMnt.     Inc.orDw. 


31.100 

]^l1.1i>l.»l. 

4.H0O 

3.8)0 


t  1,000 


■¥     3M 


AbbravistionB:  W.,  woric ;  F.,  fortnijiht :  M.,  imntti. 


CITY  NOTES. 


BrRdIi*a  SnbnuuliM  CwmpMiir.— Tlrv  ti'«lRc  iT««i|>U  or  tlic 
B>ii/ilii>n  .Siil'iiiiiiiiii'  TcK';;mi''i  '-''.■iin|«iiiy;  Limit-i,  fnr  Ihn  wo'li 
riniLiif;  fi'liiiWLj  24tli  .iii"-"iHnl  U'  W.M*. 

WoCMTB  uid  BnuUlMi  Cmnpui]',  — Till'  tmlBr  ti<<->'i|it!>  ut  Llii' 
Wi-itrni  uiiil  llin/iliiiii  'IVIfijnii'li  l.V.Ttii«iiy  (I.iinilriii  for  lUr  tt.-i-k 
riiiliii};  K<'!'riiHi-y  33,  sllT  .iMliirliii;;  llii-  Itftli  uf  llif  ;tii>«»  c«<'ii'ta  luty 
«l>!i'  tn  till'  li-'iiiliiii  riiiiiiiii  ISnuiliiiii  Ti'ii'SM|>li  (.Viiiiwiiv,  wni'- £2,760, 

B«iirn»m«ntli  >l«otiie LlsHt  and  Power CompikBy  :Unilt«di. 
HfUi^Kt^"'  '*;■  I  ■'■■>'■' "■■I'  "I"'  '"■'ilniii.  3,  Si>ntli<"iiiiiv.  limv'-t  liiu. 
iiiiiU-r  Tul'lr  A.  I'liiiiul  Cfl.OOO.  iliviileil  iiitn  800  ilinn-»(il  iJScjw-li. 
Oliiwl  :  1"  ""Vl'b"  "I'l""^''''  "■■'il''"'  '"  tlin  t-Jivii  of  lii'iiiiitmoiilli  nii'l 
itji  npiglilKmrlid'Hl  willi  clwliic  lljtlit  nli-l  puwcr,  mul  to  riu-ry  nil  tlitr 
liiuiiirm  iif  mi  I'li'eliic  lij<lit  mill  |"i«t"r  i-i.m[u»iiy  ill  All  its  Itran^lius. 
Tlii^  fimt  mUHTil-^tuHi^:   ■ 

!<liiin'K. 
K.  J.  Hi-ij^lit.  UmkBpllpf  ami  siiitioiifr.  "rii<i  Aimd«,  Bourn Kiiiaiitli..     1 

,1.  Deiikiii.  •reliltn-i.   UoiinirmniKli    1 

J.  J.  Alli'ii.  lioiiw  funilntirr,  Tlir  ijiiititniiit,  KnunivinunUt 1 

H.  Haitilnnn'l,  i1i-alM>r,  BuiKtiPiiMiiitli ^fuiun 1 

P.  W.  (.1.  Niilili.  pliy^iuifiii  »uil  HMr)(rnii.  Ilciiiriii'inniilk I 

C.  P.  Fii'iispl,  Konk  mill  i-nHfii-ti'tin-T,  llfiiinii'inoiiili 1 

J.  S,  Helypi-.  nwhiltfct  Hiw!  wrtnt"  "g-lil,  H.iiiriii>fin)iiHi    .,-     1 

Tlii«  !«  t^ii?  rnrii|iiiiiy  iTfi-rifl  lo  ii>    imr  imti"  on  |i.    170  nf  l»t  wi'i'l('n 

iKSIII'. 

OololMr  i.Nvir)  Klsooie  Ught  Mid  row«r  Caiiipui7>— Tlib 
C<uiil>nny  i«  hirinnl  fni  tin-  ]iiir''h.»-i'  "(  Hir  ijnnilBill,  jvilrnlii,  jilimls. 
matorMK  rtock-i'i-trmk.  cutiliiiis,  mil  uilici  [npjwrlj  nf  tlio  <;iili:l]or 
Elorlric  Liitlit  ninl  Poiii't  Ciiiii|Miiy  i  I.iiiiitinl).  On iiiK im'ii'ly  to laMt-ai 
tiiiitniiioil  m  the  yc*i>  1862  "u!  1833,  Hi'-  Uiileli'^i  (.'oiii]»a.y,  >■■>  tlii^ 
lir<MINicUis  aUU'*,  »'ii«  uuuUc  <<>  r/iiiliiiilo  truliii^  nilvuiilujji'niuly  U'illi. 
pnt  Mine  liii>l  of  rccoiiKtniplUti,  Acjoitlio^ly,  ii'illi  a  virw  tn 
nconatraetlon,  tUe  Oiiniuuy  wnt  iuut  vo'miUry  liiiuiilalioii.  aiij 
a/iarlty  mAtnrards  a  mmoultef  of  inveatlptiun  wta  a^ijioliitcil   to 


[r|Kii-t  tiiion  iu  oiiilitinii  atxl  PrwiwctA.  4i)il  i«  wlvite  M  te  IIm 
^'aiii-»  K-liich  slioiilil  u-  |iiui>i(<-i  1.    'rill'  rtifiiul  Ih  £70^000  ill  7S|IOO' 

.l.nip'  111'  £1  cui'li,  <•(  «-lii.'li  60,000  *tr  10  |»-i'  mit.  |>rr4rrviMifi  Mmiw^ 
iiii.l  20,000  af  'IfrcrrtMi  6li:ir<Hi.-  Tlw  lnitjiir*i  i»  iirr|iitml  l(i'n>ti^w 
^Ul<n  III'  n  ]MV'ni^iiI  of  :tl6,0OO.  *iu1  20.000  il^rvrmt  ulum-i  la  Iht 
UrjiiitlaCur  uf  iIm'  iil'l  Cuiii|«Jiy.  Tlic  [irtwiiii  inuc  is  nf  25,000  pnUt 
I'lii'c  iliari"'. 

naaM-t«-BouMi  Kl«etrla  lAght  anpptjr  Campanjr  lAaMotit— 

Ucsi-l-TL'ii  liy  W.  Ciilwl  SUiii;l.ii'i.  It*,  .\i)>tiutri*i'..  HC,  wilk  .. 
Iiuiiiiiinl    rn|iitiil    of  £36i0.OO0  in    HB   oIiak'H,    .if   Khirli    100    "Wl  Ik 

rnniidfMiitiiin'ii.  hikI   IIh'  rt'iiuiiniii^'  6^,900  tiliill  t>i<  nnliiitry  tliatt*. 

OlijiTl  !  In  ivciiimtriii't  »  t'nnijiiiiiy  rc'^iitly  ni(^"I»tt<d.     Th*  ttrxt  «ub- 

uptllitl'*  nm  ; — 

Shut*. 

Kolwrt  Hinnimmil,  117,  RwlmiK.KiiIi'-«lrrCt,  K.ll. 1 

F.  W,  |{riiHi'y.  117,  Iti[.lio|«ciitc-fltn«t.  F..C 1 

.1.  Wliitrli.ntl.  H>n'<'ol,  Ciwiiili  Kii'l,  N .,., ,    1 

C.  i:.  lUUl;.  2, 1'xlin.l^i'  "111",  SIi«.1fr«-iiiU I 

H.  Sr.  .lolin  WniiUvirHi.  11.  Harriiigt«?i-iMMl.  a,W 3 

W.  CaiH-l  SUiiKltli'i,  18,  AuMinfriin,  K.C ;..,i...     1 

Tli-^  iiiiuiK'i' i.'f  ilii-vlun- ■■linll  not  lir  li-s<  limn  tliivi-  tior  luuni  lliok 
iiiiio,  'iii<l  I'll"  tirnt  ,ir<-  CiKi'ip'  tticliiiKliuiii,  ri>i|'->wurr  It.  Ik'iitl^,  (I,  II. 
i:oiifr^y,  A.  It,  Trotlci,  nu'lK.  Hnmnmlirl.  IJiiiilitii^Aliaii.  IW  nhtrrt 
III' £&00  !>t«('lc.  Ki>!itiiti<'ntiii!i  £1,S00  IUT  niniuni,  anil  in  uUIiliM 
olti'-li-iith  lit  llii- Aiiiiiul  jiriilitx  hIhivh  £7  j«l'  rr'iit.  olt  Ihi-  (mliiiMr 
»lunm  (nftiT  |iriiviiiinK  for «  i«rVTP  Iniiill.  Iinl  ill"'  wliolc  rraiiiuemtten 
in  licit  to  i-xtv-nt  £3,000  in  niiv  yt^v.  Tlila  i>  Ihc  rviii|iiuiy  «lii 
|<i-»n|H.'i-tii»  nviiiniivii'il  ill  iiiii'  luuli-r  '>t  liul  vtvk.  Via  an>)rTXt«t)4 
till'  l*iiiii|«iiy  fun- ^.11.1  tv  *ll"ljin'«l,  aicl  uiK"  |ia|>rr  ■ayH  lia*  "iiout  uut 
[■■tti'in  .if  r-'gni,  ■  Wis  alwll  iiivMi^tc  (Ik  atoomit  »nWiilie4  «i»i il, 
lu  wt"tii>'|Kicl.  tliLxllrpcton  liat-i-;^ii(-  to  ntloiTnent  ii|viii  a  «Mn|iiu«- 
lirnly  (i:iia|]  iiiiiuiiiit  iil  ihii  £175.000  tii^-t  asktil  t  r,  it  tn  a  I««t  llw 
iiivntiiig  iiulilk  uiiglit  tu  know. 
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NOTES. 


Qemuuiy. — Ten  year«  ago.  on  ibv  20t!i  uf  Fvbruiiry, 
ISTs,  cbe  drat  ititrodiiclioii  of  electrk-  ligbl  itiUi  iiulii^tiia) 
pMftbluhnonta  took  i>liicc.  It  vm  llie  firm  oi  Hrliimnml 
^id  Ca,  of  Leijieij;,  whkli  lint  of  M  practically  aiid  |ft*otit- 

rly  nrlnjrtorl  thii  now  boiiitc  of  light  in  tluDr  worltsliaps. 
.  BQioo'Carbon.  Filaments^ —According  to  t'i>sriu.>s,  the 
tULuneuu  fur  the  Heel  lamiM  :ire  proihicad  Ity  impregnating 
\ttSlt  or  wuoUi'U  thread  with  a  mixturu  of  silicato  of  bcmU 
uhI  £iim  antbic.  Tbu  tlinuuls  arc  then  puutid  bctn-ccii  the 
mlMBted  cyliftders,  and,  LuUy,  mt  carbuniwd  ut  u.  Iiigh 

TiM  Elttctrio  Idffbt  la  Greeoe.^^.  IT.  K<':o,  the 
MKdirucUir  of  ihu  wurkit  iti  cotmucLiuii  with  th»  druinage 
gf  Uike  Ca|MU,  in  Gr«eco,  bu  jiuL  put  forwurd  a  pi-o{N)si- 
lion  to  utiUze  the  availuMc  water  jvower,  wiuivaleiit  to  lliut 
of  13,000  borstal  for  thu  dociric  lighting  of  Athmie,  the 
fjniM  aud  Cholcis. 

Ooraremciit  and  tho  Telephone.  -  Iii  the  Elotuc  ol 
CMBMtife  oil  Tuosdiiy,  in  itni^uur  tu  Mr.  Provand,  Mr. 
tSttkw  Kud  :  III  reply  to  tho  hon.  nHjinber,  1  Lavo  tu  sta.tv 
ibl  DO  Khemu  for  the  purchusoof  the  telephone  coiti|KUiieK' 
inlimets  is  boitig  coiieidurcd  by  ihu  Government,  nor  in  any 
Bch  Khemo  in  coiitenipLkUoo. 

VBdersronnd  Condaotors.— The  Electrotcchiiicjil 
Sooety  at  bvrliu  luis  uuuiiiuitcd  u  Committoo  to  coitsidor 
tb  qaestioii  of  iiiidvrgixjund  t>l(;ctrical  conductors.  Thi» 
Omnittee  U  (.-omposed  of  the  forvuiust  electricians  of  Gei'- 
auy,  includiii},'  M«s«-8.  Wei-ner  Siemeiiis,  Holmholte, 
fhiTftr.  Von  Miller,  Froclich,  GoU,  i^. 

Book  Rocoivod. — "On  a  Surf-bound  Coa«t,  or  Cable 
Laying  ui  th«  Africau  Tropiia,"  by  .;Vnhur  P.  Crouch,  IIA., 
Own.  Saaii»on  Low,  Mareton  and  Cu  'HiiK  book  foraiti 
]ii]rtiou  of  u  diary  kept  during  a  a>\Ae  uxpedliion  down 
Ik  ^Vwt  Co«t  of  Africa,  storting  front  the  Enj^lieh  S<;l(lu- 
Uiat  of  Bithurst  and  tonninAting  ut  the  Portugueae  toAV'u 
dI  Sl  Paul  de  Loanda. 

Bleotro>Cbenustry. — Amun^t  tho  recent  ci>inniuiii(;a' 
ban*  to  the  AcatUmie  da  Sciences,  of  PariH,  iit  :«  note  by 
M.  ¥.  Fouriiier,  entitled,  "A  mclhod  by  which  muy  Ije 
MaUikhed  the  matlieomtical  relations  between  the  phydcat 
pti^ertioB  and  tbo  chtmical  pro|>ertiea  uf  simple  or  com- 
{ooad  bodies.  DynuncHdectrical  law  of  chemical  reactions." 
The  communication  may  be  of  ti]»oi:ial  iiiiui'egt  to  some  oi 
w  thoorotical  readers. 

Barcelona.  —A  destructive  cx{)IoBion  of  gas  occutTwl 
(CI  the  27Lh  lilt,  at  t)i«  Town  H^ll,  -whore  tho  Ijuoen  llogunt 
to  'Kriii-y  4jurtment«  diuiug  the  Kxhilntion.  Paitittons 
wn  Uifuwo  down,  the  heavj'  jnfr^wuHr:  blinds  blown  iiito 
AmjMre,  and  the  ntarblu  Ijaloony  was  damngul.  A  pur- 
nm  •eriouflly  injuied.  and  eight  utlit-r  i«rsoiiB  wetc 
or  loH  hurt  by  tho  falling  hIuuvh.  The  biiilciiiig 
■  Ui«  repaired,  nod  the  ulectriu  li^Lt  iciHtallud  through- 

Swden. — The  building  of  the  new  gigantic  steam  saw- 
all  Jit  Korxnas  !■  now  rapidly  progree«iiig.  One  of  tbo 
ipaea  u  ijiutc  ready,  and  the  other  will  shoitJy  anive 
iDD  Meare.  Bolinder'e  works  at  Stockholm,  whiih  snjiply 
iB  the  m»cbir»wy.  Destdes  these  two  engines,  there  «t1I 
t  two  atore.  oou  for  the  electric  light  and  the  other  for 
wo[k&    Tlw  Liyiug  on  of  the  cloetric  light 


is  now  itrogi-SMing  hy  workmen  from  Sloekholm,  and  will 
bo  completotl  in  a  few  weckR. 

Fttmess  Katlway. — On  Friday  hut,  about  6  o'cloeV, 
Humes  w«rc  observed  to  break  out  in  the  telegraph  «tor«6 
of  tho  Ftirncss  Itailway  (Joiiiijany  at  Barrow,  a  building 
alwut  1  .%Oft.  long  and  built  of  wood.  It  was  stocked  with 
voi-y  vnlimblo  stores,  ami  owing  to  tho  inilammablu  nature 
of  much  oi  tbo  material  the  tiro  anon  hud  a  firm  hold  of  tbo 
building.  There  was  a  great  acarcity  of  wator,  and  in  about 
an  hour  and  a  half  the  entire  building  was  doirtroyed,  the 
dam.igc  amounting  to  many  thoiuands  of  poimdR. 

Street  Railways. — An  affidavit  has  been  filed  referring 
to  the  lit!! it! L-y-K night  electric  system,  in  connection  with  u 
petition  from  the  North  and  East  Giver  Railn'ay  C'oni]>any 
of  New  Voik.  to  the  Legielature  of  that  State,  by  Mr.  J.  J. 
Houghton,  the  effect  being  Ihul^  in  bis  opinion,  and  in  view 
of  the  fliieceegftil  operations  of  tho  said  Hentley- Knight 
Rystem  in  other  jtlaces,  and,  after  a  caroFul  cnnaidcration  of 
the  plans,  certified  by  the  engineers  of  the  iixul  and  Hulf 
uiittcd  to  him,  Mr.  Uougbton  is  cortuiu  that  euecessful 
operation  of  i^nch  a  aystom  cannot  be  called  in  i[ueBtion. 

Bismuth.— In  the  caurse  of  ox|)U-imontfi  on  thu  boat 
eondiu'tiviiy  of  bismuth  when  pUoeil  in  a  magnetic  field,  it 
wiu)  observed  by  A.  Uighi  that  tho  isothcrmic  line?!  were 
rotated  in  a  direction  opi>ositc  to  that  of  the  magnetising 
current  when  u  rectangular  atrip  of  the  metal  wm  placed 
with  iu  planes  iiorinn.1  to  thd  line  of  force.  Tho  pheno- 
menon is  aiialogons  to  that  obeer^'od  by  Ilall,  namely,  tho 
roUttiuri  of  the  eq^uipotential  linea  when  a  magnet  acta  on 
u,  i-iHTcnt  tlowin;^  ;doti;;  ii  thin  ^trip  uf  metjd,  and  may 
explain  the  thermomugiietic  currents  recently  discovered 
by  Ettingsbaueen. 

MellMiume. — Thefotlhcoming  Itttcrnatiowal  Exhibition 
U)  be  held  ui  Melbourne  will  be  l^hted  by  means  of  tiOO 
Brush  arc  lamps  of  2,000  noin.  c.-[i.  and  about  3,000  incan- 
descence lamps  of  17  c-p,,  operated  by  37  Xo.  7L  Brush 
dynamos  and  7  K'J  Victoria  maehihcs.  Tho  Anglo-Ameritsiu 
Bnisb  Fleetrie  Ijight  Corporation  have  just  contracterl  with 
the  Attstnibaiun  Bnish  Electric  Light  Power  and  Storaga 
CnmiHiny  for  the  supply  of  the  whole  of  the  dynamo 
QUichincr>'  and  arc  lamp!)  re<iuired  for  this  extensive  instal- 
lation, and  hiLVC  uiiderbiken  to  ship  all  the  appututus  by  the 
end  of  the  first  week  in  May. 

JoanuU  of  the  Society. — The  new  nambor  of  tho 
Jmrmd  of  the  Society,  just  issuetl,  contains  the  President's 
Tiiaugnral  Address,  thu  conclusion  of  thu  diecusition  n^ion 
Mr.  Cockbuni's  japer  on  "  Safety  Fuses,"  a&  woU  m  un 
abstract  of  the  ]Nt]iers  which  have  appeared  in  Foreign 
Publications,  and  a  list  of  the  im|K)it«nt  articles  which 
have  aUo  apjietireU  in  such  jniblications.  The  dittcussion 
which  Bxam  out  of  the  [>a{ror  on  "P\ises"  is  of  iteelf 
of  iiujKfrtance,  and  should  be  studied  by  all  electric  light 
cnginours,  because  it  uoiitiu'ns  the  ex|iorioneo  of  those  who 
bave  been  engaged  in  the  industry  front  its  commeucemeut. 

Eleotrolyeis.— Wht>n  an  electric  current  passes  from  a 
sulutiou  of  cerUiin  tuetaUic  suits  with  the  utniusjiheru  of  gas 
or  vapour  immediately  above  such  solution,  an  otoctrolrtic 
aeparution  of  the  metal  takes  place  at  the  surface  of  the 
liquid.  M.  -J.  Oubkin  has  recently  dcscribod  {Ann.  Ptya. 
Cheni.)  certain  ajiparutiis  by  means  of  which  this  is  made 
evident,  and  in  wbicb  a  partiid  vacuum  may  be  produced 
above  the  liquid.  Silver  and  pUtinuui  are  found  to 
sc[)aratc  out  in  lilnui  wbich  Seat  on  the  sur&ce ;  whilst 
zinc,  in  conuct  with  air,  oxidi8iwia&\\.«\tix-AVK\S>(i'i-«\c«A 
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fl&k«B  oE  nine  oicide  gradually  {tilling  to  the  bottom  of  the 
liquid. 

HouBo  of  Commons.  —Mr.  Hohlioiiee  rtii  Moixlay 
^kIkxI  tbu  Firsb  Cutnminaiunur  whether  he  projxiEod  to  tiko 
ay  ste{j6  thU  SeA»ioii  for  cet^iblishin^  cloctnc  commtmicii- 

^tion  between  tho  library  and  the  House,  bo  its  to  inform 
memberx  occupied  in  the  library  of  the  ]>iv(;r<t)i»  of  tlvltate 
and  the  names  of  B{>cal«!rf>.  In  ro|iiy,  Mr.  Phiiik«t  tuud  tbe 
question  of  the  CBtalilishmont  nf  electrical  coniRniiiicalion 
betv&on  the  Houac  and  the  tibniry  and  other  jjarLe  of  the 
hnildin;;  has  been  «onKidcrc<l,  hut  there  hoji  not  lioon  ti|i  to 
the  pnatent  time  mffitient  unanimity  of  feelini,'  ^knion^  hon. 

t'inetnhci's  in  favour  of  tho  |ircrposal  to  juntify  him  in  ^injj; 
on  with  it. 

Th«  Tolophone  Ln  Hospitals. — ^^'e  tt)k«  the  foUun*- 
ing  from  a  "society  japer"  ; — "  There  i*  a  ulV  of  apjilying 
telephones  to  the  infoctioii.i  wards  of  tho  French  hospitals, 
flo  SA  to  t-nahlu  the  sick  jicoitlo  isolated  in  their  contogiotu 
sufTerings,  to  havo  the  comfort  of  hearing  thoir  relative*' 
voices,  without  any  risk  of  conveying  infection  by  an  inter- 
view. It  ceiljiinly  i»  A  vety  humane  icloii,  »nd  would  not, 
one  would  think,  be  a  very  costly  one  to  carry  out.  We 
commend  it  to  the  benovolonce  of  some  English  millionaire 
who  wantK  to  Ho  n  good  dooci,  or  wishes  to  p«riiotiiatc  the 
memory  of  nnmo  belovod  relative  by  n  lienoHt  to  his  B^fTer- 
ing  fellow  creatures. 

The  Optical  Pnuection  Steuotelegraph. — This 
n))p«nitiLs,  devitod  by  H.  Lombotin,  bt«  been  kid  before 
the  committee  of  ronsidtation  for  posta  and  tclogmphB 
recently  constituted  by  M.  Coidon,  the  director-gonenl 
of  this  dejHirtineut  in  Fmnce.  It  allows  of  the  ojiticaJ 
]uction,  by  meanit  of  un  electric  or  oxyhydrogen 
l>,  of  Btonogrephic  signs  or  characters,  which  may  be 
photograiihod  u[X)ii  a  Bcroon  at  Ik's  distant  KUition  in  cum- 
miinicjitioR,  or  which  may  aiuiply  lie  reiul  from  station  to 
station  by  means  nf  a  toloHco[>e.  It  \h  pmpoAed  to  utilise 
ibis  system  more  ospocially  in  Ume  of  war  and  during  the 
night,  when  the  iiervieca  of  the  carrier  pigeon  are  not 
'isvailahle. 

Arc  Carbons. — Acconling  to  the  Het'ue  Si-Mnli/iqw,  the 
Bbikdvutitajitiuus  t.htcknow  of  carbon  foraru  lamps,  taking 
lu  curreutfl  specified,  itt  given  in  the  foUowing  tabb:— 


Oarteet 

Dinnipwr  of 

CurfSBt 

Dbliu^tei  nf 

In 

i'»rboii 

ill 

cjtrkxni 

■inpwL 

ill  inlllimsten. 

atnptriio. 

in  nulliiiiHlrn:. 

2to  i 

2 

l.^to     24 

15 

3  to   A 

4 

16  to    25 

14 

4to    6 

2ft  to    30 

15 

rwio 

7 

;30to    4A 

17 

10  to  11 

8 

3(i  to    60 

18 

11  to  1ft 

10 

40  tn    HO 

20 

UtolG 

11 

flO  to  120 

i.^ 

13  to  20 

13 

SO  to  180 

30 

Tor  haivy  currents,  our  contemporary  recommend*  bundles 
of  carbon  nxls  of  4mm.  diamctor  or  dut«d  carbon  rods. 

"L'Eleotrothorapi*."— This  is  the  title  of  a  new 
l^eriodical  devoted  to  the  subject  of  medical  electricity 
and  published  in  Pans  (II,  Kite  de  Magndor).  It  is  edited 
by  Dr.  Leon  Diinioii,  wlio  has  secured  the  scieutitic 
collal)oruti<m  uf  Mo»r».  Bernhardt,  of  Berlin ;  OnimiiH.  of 
Fans;  Do  AVatteville,  of  London;  Vizioli,  of  Najiles; 
Weiss,  of  Vienna ;  and  Virgilio-Mathado,  of  Lisbon. 
Amongst  the  ailicles  contained  in  its  tii'st  i-siiuo  i^  one  by 
M.  H.  lUvel,  in  which  the  necessity  for  the  a^cciirate 
galvanic  measurement  of  currents  applied  to  various 
portions  of  the  ayetom  is  duly  insisted  u)ioii.  It  would 
curUiiitly   bo    most    interesting,  here    in   Loudon,  to   be 


infonnod  of  the  value  in  miilviMf^-tu  of  the  currents 
evolved  from  appliances  largely  advertised  by  "eminent" 
medical  eloctriciaru!. 

The  Eloctrio  Light  in  Parifl.— The  electric  lighting 
firmn  in  Paris  have  something  oipiivniont  to  our  HUectric 
Lighting  .Act  of  1882  to  contend  with,  in  the  shape  of  the 
Ciihirr  lir  Chnrgrs,  OF  Conditions  of  CoiiUact,  elaborated  by 
tho  L'ommtttce  of  the  IMuiiici[ial  Couticit  of  Paris.  Great 
<lissatisfuction  has  been  exproaaed  in  many  qnarton  iu 
relation  to  the  obligationfi  and  rostnunts  imim-iMl  u|)on 
conceseiuniiiras.  The  most  recent  ox|>rcMion  of  this  feeling 
is  to  be  foiuul  in  a  circuhir,  which  haa  been  uddressed  to 
their  clients  by  Messrs.  Ch.  Miltl^,  Son  and  Co..  who  wore 
to  hikvc  carried  into  ofTc^t  the  electric  illuioination  of  the 
Monceau  quartor,  by  makns  of  a  central  station  distributing 
the  light  to  the  Pait  Monceau,  Male^herVK-s,  Its  Terne*. 
and  the  Champs  Elys^es.  The  circular  eimply  etitcs  that, 
in  view  of  the  onerouB  conditions  impoFod  by  the  Municipal 
Council,  the  firm  has  rclinquishod  the  id«i  of  Miabliahing 
the  centiid  Ktation  in  question. 

Selenium.  ^AmongRt  the  selenium  calU  constructed  by 
S.  Kaliflcher,  three  were  found  to  differ  from  the  rest  in 
(heir  Iwhaviour  on  exposure  to  light ;  the  reeiiibuice  rapidly 
increasing  after  undergoing  a  momenluiy  decreaee,  and  the 
cell  returning  to  ita  noi-mal  condition  only  after  remaining 
for  some  time  in  the  dark.  Coi»](0r  and  oopi»er-Iinuw 
electi'odus  were  used  in  ihese  three  cells.  The  conclusion 
has  been  drawn  from  the  above  phenomena  that  the  cells  in 
queation  contain  a  hitherto  unknown  modification  of 
selenium,  the  conductivity  of  which  decreases,  instead  of 
iiiercusc^  under  the  action  of  light.  It  may  be,  however, 
that  the  effects  are  dependent  upon  the  nature  of  the  elec- 
trodes, as  tho  remaining  colls  have  oloctrodos  of  zinc,  copiwir- 
linc,  or  co]>|ier-platiuum,  Experiment*  have  bovo  made  by 
M.  Bellat-i  and  8.  LuRsau.i  upon  the  influence  of  tight  npon 
the  heat-conductii-ity  of  selenium.  They  fouml  the  valoo 
1:11  as  the  ntio  of  the  heat  conductivities  without  uid 
with  ex[i06ure  to  light. 

Ele«trio  Ughtiner  in  Spain.— The  ff<w    JFmH  i» 
hard  upon  the  Concodaionairo  who  pix5[)08e3  to  obtain  motor 
power  for  electrical  pur]MMO»  from  the  falls  of  Maozanana. 
It  8ay«: — "  P^lectric  lighting    in    Madrid    is   very  mueli 
hamifcred  by  the  lood  regulations  which  pt^ctirally  prevent 
aleam  engines  being  set  up  within  the  city.     A  concosBion  haa 
been  given  to  M.  Gabriel  Fuura  for  bringing  in  electricity 
from  the  EalU  of  Manzaiiaros,  some  14  milc«  from  ^{adrid. 
Thig  river  h  very  variable;  in  winter  it  flown  in  a  wide  and 
tiu'bulent  stroam,  and  the  bridge  acroes  it  at  Madrid  is  ft 
very  long  structiuo.     In  siunmor,  on  the  other  hand,  it  is 
nuarly  dry,  und  the  disproportion  bctwuou  the  large  bridga 
and  tho  meagre  stream  is  so  great  and  apparent  that  it  luu 
given  riec  to  u  loc;d  [iTuvurb.     When  a  person  a|ii 
make  a  greater  ilisplay  than  his  roflouixes  would  |jresi 
[Hirmit,  ho  is  said  to  be  like  tho  Manauuree  :    '  be  has  aol 
the  n\KX  to  (uy  for  the  bridge'    It  remaina  to  bo  seen  b< 
far  such  a  Ktream  in  tiuitabtc  for  eloctric  lighting." 

The  Elements  not  Patentable.— In  ar^ng  tll9 
Bell  telephone  case  before  the  CommiMioiier  of  Patents  tlis 
other  day,  says  the  Scifulijic  .-tinavan,  Robert  O.  l^gorwfi. 
oiie  of  thu  coun&vl,  cloeed  his  argument  with  tho  foUuwiuc 
poninent  remarks,  which  it  vill  be  -well  for  all  invojitora  to 
rfimember.  The  conclusions  are  sound  and  as  applicable  iu 
other  ca^es  as  the  one  on  which  the  luarned  cuuiuel  made 
the  application  : — "1  do  not  believe  uuy  man  can  patent 
tbu  idea  of  sending  speech  by  electricity.  He  uan  patent  d» 


vice*  b}-  which  tbat  can  be  done,  but  he  cannot  t.'et  a  pAt«iit 
cm  tb<!  lij^huiiiig.  A  iiiuii  osui  [nUuit  ii  trnter-wlieel,  but  he 
caunot  patent  the  water,  or  say  to  the  vtmn  yoii  canitut 
turn  any  other  wheel  but  mine.  A  Eiiaii  van  )iut«rit  a. 
^ndmill,  but  not  the  wind  ;  anil  any  inun  ivho  uiri  make 
a  betlcr  mill  may  use  the  same  wind,  >)Cci)<iAe  wc  do  not 
get  our  entire  stock  of  wind  ironi  llie  Pjitcnt  Officii  or 
from  the  attomeyH  on  the  other  side.  ^Vind  in  the  free 
gift  of  all  iMiIiticUris  ;  and,  looking  at  the  attnmeysi  of 
the  Bell  )>oo}>le,  without  vind  where  wniild  your  case  bet" 

Ths  Catoiiphone. — Thin  name  hn.1  beeji  given  to  a 
rtry  wonderful  but  not  altogether  novel  nor,  aa  yet,  per- 
(Mrt«d — a}i|iaratii!i,  devi-^ecl  by  a  young  t'reiicb  soldier  ntid 
tiaad^  h  arifitte.*,  M.  Lion  do  Pontois,  The  object  is  to 
obtain  telephonic  cummuiiicalioiia  without  the  use  of  a 
conducting  wire ;  the  distance  Ijetwueii  the  communi- 
ealing  statiouB  being  com]Kiratively  very  great.  The 
inrentor,  in  fact,  speaks  of  an  ap|)aralii«,  woighing 
10-5  kilos,  and  routing  from  ROf.  lo  lOOf.,  wbirh  will  com- 
monicato  ibrougli  a  distance  of  ton  Krotich  Ioiigue».  The 
(yrtem  by  which  this  rMult— which  for  the  present  wo  arc 
lain  to  aooe{)i  with  a  grain  of  salt  —may  lie  obtained  in  snm- 
nuuiaed  as  fot)owB:~-ThG  conversion  into  liiTninouii  nndu- 
tstioos  a(  the  vilintions  impres^c*)  by  the  voice  to  a 
talqibonic  pLitc ;  the  reception  of  these  undulatioim 
bf  an  optical  apiianitiui  of  grcut  ))ower  ;  their  conversion 
into  c«lorilic  itndulation» ;  and  their  rc^ictioii  upon  u  sub- 
Ranee,  BUcb  aa  aeteitiuni,  which,  by  triinamitti iig  them  to  n. 
t«le[ibonic  receiver,  troLDsforms  them  into  aiticulute  wordiv 
According  to  the  Rrrvr  IntrnutiUHMlr,  eipcrini«ntf>  with  lliLi 
kplMjatUB  are  immediately  to  \m  made  Itclwoen  Mo:it 
^    Val^rien  ainl  other  forts  in  the  vicinity  of  Pam. 

^Hjlivthor  Ineonventent. — A  ctm'oiut  thing  occurred 
^^pt  TbunuLty  evening,  when  we  had  tjiiito  sovers  lightning, 
HPqm  the  Orlando,  Ftu-,  lifturd.  One  of  our  surveyors  was 
oat  in  the  vrnoda  mirveying,  and  on  the  approach  of  the 
etom  took  shelter  under  a  large  tfec,  leiiving  his  compass 
00  the  jack  itafT,  some  two  or  three  hundred  yard»  uwny- 
During  the  storm  a  tree  very  near  the  cominus  was 
struck  by  lightning,  and.  strange  to  relate,  bbe  effect 
upon  the  com))ii88  was  to  reverse  it  so  aa  to  make 
iho  north  point  of  the  needle  change  poeilioii  and  jmint 
Mnth.  The  gentleman  not  knowing  that  fact,  when  he 
weot  Itack  to  the  com|»u8  luok  <<  j^ight  and  t^ULrted,  as  be 
supposed,  for  home.  .After  walking  eight  or  ten  iiiiW, 
going  north,  as  the  comjiaAH  indicatcrl,  ho,  away  in  the 
nights  came  to  the  bouse  of  nn  old  settler,  who,  upon  inquiry, 
toid  him  where  he  was  and  how  far  from  Orlando,  and  the 
[«opor  direction,  which,  of  course,  n*as  exactly  opposite  to  that 
indicated  by  the  comjHk&s,  After  )>ecomiiig  satisfied  some- 
thing was  wrong  with  the  coniimsst,  und  thiit  the  Huttlurwus 
rijbt,  ho  retraced  liis  Mejw,  and  arrivetl  at  homo  tired,  wet, 
u)d  cross.  This  is  the  second  instance  we  hiive  known  of 
llu  needle  of  a  com[»fii!  being  afTeclud  by  lightning  so  as 
to  become  reversed. 

Improvement  in  the  Edison  Iaajnp.~\\'e   Mtin^- 

Ul«  the  follnwiiig  from  our  excellctil  b'ulc  contcmjMii'ar}', 

the    liuIUiin   InkntaivfiMl  'U-   rKfc-hkifi.     The  (w,ni;p'iupb 

rcfen  to  the  I^disvii  \aiii\m  eniployAi  for  public  lighting: — 

"  In  the  case  of  public  inetaltationB,  when  all  the  lampi  arc 

■altaneously  rendered  iiicande^ceiii  or  extiaguiiihal,  the 

{jement  in  series  offers  nuniuroLis  advaiiuigos  from  the 

it  of  view  of  simplicity  of  construe  lion  iitid  working.    A 

lewbat  serioivfl  dilliculty,  however,  arisoa  from  the  faet 

titat  any  lamp  scudontally  bfcaldn^  down  mvut  W  auto- 


matically thrown  out  of  circuit,  in  order  to  prevent  the 

oxlincLion  of  all  the  laTajw.  After  numerous  experimeiiLs, 
the  Edison  Company  of  Xow  York  has  arrived  at  a  very 
simple  device,  which  appears  to  give  very  nucoessful  results. 
A  thinl  platinum  wire  is  ptueed  into  the  glasA  btilb, 
Itetwcen  two  biuicbes  of  the  filament  In  the  stem  of  the 
lamp  this  ]ihttinum  wii-e  is  connected  to  a  veiy  fine  iron 
wire,  by  which  a  spring  in  maintained  in  a  condition  of 
leiisioiL.  \Vli(jn  the  tilanicnt  of  a  lamp  becomes  broken,  a 
voltaic  arc  beconies  formed  between  the  positive  extremity 
of  the  carbon  on  the  one  hand,  and  the  negative  extremity 
anil  phLtinuiii  wire  on  thu  other  band.  The  current  chiu 
traversing  the  latter  suflicea  to  fuse  the  iron  wire,  allowa 
the  Hpriag  to  act,  and  by  this  niean8  cf^tablishos  a  contact 
which  cuts  the  lamp  nut  of  circuit.  By  means  of  this  con- 
trivance, the  series  amtngcQuiDt  may  bo  adopted  without 
any  inconvenience." 

The  SchAnschieff  Battery. — On  the  occasion  of  the 
njKJciiiig  of  the  new  line  of  the  London  and  Houth-Westein 
Kitilway  to  Bournemouth,  a  new  fcatui-c  in  railway  travel- 
ling was  introduced  in  the  form  of  electric  lighting  by  tho 
USB  of  the  nrrlirmry  roof  lumps.  .\  inimlwr  of  these  onlinary 
lamps  ItcIoRgirig  tn  the  com^xiny  hiul  Imcii  altered  into 
uiectrle  lamps  by  theusouf  ihcSchaiischieir  primary  Intteryi 
several  of  tho  naloon  uiniages  Ijeing  so  lighte<1.  Seveiitl 
forma  were  jidoptwl,  some  lamps  Iwing  (eil  from  tho  outside 
by  simply  moving  a  plug  ;  but  by  far  the  most  iittorestlug 
orio.'t  wuro  lighted  or  extiiiguiMbml  from  the  inside  by  simply 
pidliiig  a  chuiii.  Thiwe  latter  were  much  appreciated,  an 
being  very  convenient  for  Huddoii  lighting  for  tunnels,  or 
extinc^iishing  CAsily  in  case  sleep  might  be  required,  to  say 
nothing  of  the  Baving  in  co«I.  Tho  light  waa  very  cleiu' 
and  white,  ami  remaineil  remarkably  constant  and  steady 
throughout  the  whole  tiip.  Great  interest  was  manifiMtcd 
in  the  light,  and  wo  believe  bovciuI  railway  directors  ca- 
preseeil  their  intention  of  recommending  it«  adoption.  We 
learii  that  similar  Unip^  are  Imngnuide  for  other  compauiea. 
During  the  trip  Mr.  Scbunschieff  also  exhibitod  the  gtiards' 
hand  litm[)S,  und  other  of  the  HchanwhiefT  electric  ajipli- 
ances,  which  are  attnicting  great  attention  in  the  railway 
world.  These  are  practical  experiments,  and  by  the  results 
obbuiied,  after  »  modenito  interval  devoted  to  such  triaU, 
we  Rhidl  be  liett«r  able  to  judge  the  value  of  such  a  method 
of  iUuminatiiig  railway  carriages. 

Now  Edison  Lamps.— Tho  march  of  improvomont  in 
the  l-VliiioiL  .*j«t«m|  a&y*  ihu  KMrifd  Rn-vw  of  New  Vork, 
has  resulted  in  tho  jierfecting  of  a  new  type  of  lamjM  of 
much  greater  economy  thati  those  which  bavo  been  made 
by  tbcm  so  many  years.  Broadly  stated,  the  new 
High  1-^onomy  lump  of  the  Edison  C'^w)<uny  carries 
with  it  a  saving  of  one-third  tho  |K)wer  requii-ed  for 
the  former  ntyle,  anrl  whereas  the  com|Biny  formerly 
giurantcod  8  to  16  candlc-|iowcr  UnijiS  to  the  mechanical 
horB«-[>owcr,  they  now  guamntee  I  Ii  for  an  ox[Mndituru  uf 
the  same  jiower,  or  15  to  the  electrical  hurM-power.  The 
old  jilaiits  of  the  oam|Kitiy  :u'e  being  rapidly  Htted  with 
the  new  lam|i,  which,  of  course,  marks  in  llie  niiiui  of  the 
UHcr  of  tht!  plant  the  fact  that  electric  lighting  is  making 
subfliiiitial  pi'ogi-ens.  The  new  1(!  candle-iKiwer  Edieon 
luui]M  range  from  90  to  \'lo  volte,  and  reciuiie  only 
3,'j  vtjax*  pur  cimdle-]x>wer.  The  100  caudle  lamp  ii 
also  one  of  the  new  ty[>e  of  lamiKi,  and  irungoA  from  90  to 
125  volts,  requiring  an  energy  of  3^^  watts  pur  candle 
|>ower.  Alwti>'s  specially  ooiistructixl  for  me  with  storage 
hattei'io«  of  cvni|Mrjtivcly    low  £.M.F.  (tiO  volts)  imd  re- 


(jTiires  only  3J  watte  per  candle  power.  The  ^Misoii 
Compati}'  is  now  also  making  a  )tsi-i««  nf  liinipa  of  KimiUr 
ocoiiomy  for  Iwttery  pur|)oso8,  hut  running  (rum  30  to  40 
volts  and  from  10  to  32  cttiicllo-powcr.  Anctlicr  liuiip  in 
u»od  in  connection  inih  Edison  central  auiioiig.  It  is  of 
high  resiatance,  and  requireit  150  volts  to  briiij;  it  to  inmn- 
desc6iice.  When  therefore  it  is  mn  at  111)  volte  it  yives 
but  iidim  light,  iind  this  is  wbut  isdoiired,  tho  litiu[i  being 
intended  for  a  night  Unip,  in  bed  roonw  and  other  places 
v&oro  only  u  smuU  amount  of  light  is  dwired. 

MAtors  and  Mining.  —  Tho  tl^esimi  Kledritian 
(Chicago),  in  Cjillinij  iLttentiuu  to  two  instultttions  for 
mining  purivose^,  says  : — "lu  ouc  iustunce  the  contract  calls 
for  the  delivery  of  2,000  horse-jwwer,  three  milofi  from  tho 
]nimiiry  source — *  wiitcr-powor — on  an  ielund,  and  the  cir- 
cuit will  ctxMg  nil  Eirm  of  the  seu  4,000ft.  wide,  lu  the 
other  instance  a  circuit  of  18  miles  nill  be  erected 
aiid  ]>ower  distribuUxl  at  fourteen  different  |)ointH 
along  the  circuit.  Our  contemporary  has  repciitmlly 
colled  attention  to  the  mining  rogions  of  the  west 
as  u  most  promising  field  for  the  electric  motor, 
many  places  the  price  of  fuel  \r  prohibitive, 
ciliUy  where  the  oidy  method  of  iraiisparlution 
is  on  a  burro's  or  mule's  bock  up  tttccp  mountains.  If  the 
method  were  reversed  and,  Muhomet'motiiitain  like,  the 
ore  were  tiunsijortad  to  jyowcr  for  cnuhing,  iijfiin  the  cost 
would  be  prohibitive  :  but  if  power  eould  boapplietl  directly 
at  tho  mine  without  too  great  cost.,  then  the  cost  for  Irans- 
IKirtation  would  Uo  in  taking  the  net  jiioductfi  of  the  ore 
cruaher  to  markeL  In  the  miniug  districta  it  frcquuiitl>' 
hA]ipena  that  water  power  in  iibiindunco  is  found,  but  at 
too  great »  distance  from  the  [)tace  whtire  the  a]iplicatiuii 
of  power  is  desired  to  be  utilisubte.  for  instance,  one 
miner  had  thia  problem ;  a.  mine  that  promised  to  yield 
ore  of  high  grade  but  located  uu  u  mouiitjiin  aide 
nx  miles  away  from  power  ;  no  method  of  transportation, 
eavc  on  mu!i»'  backs  ""d  with  that  melhud  of  tniasijoila.- 
tion  a  cost  of  pttxiiiction  th^t  forbade  development  of  the 
mine.  The  miner  is  now  inventi gating  the  electric  motor. 
The  two  installations  descriliod  are  im[K>rtant  in  that  they 
will  bring  the  electric  motor  i^omiiiontly  before  the  mining 
interests  of  the  country,  and  show  whiit  achievoraoiitit  can 
be  attained  by  the  electrician,  iin<l  they  are  im()ortant  and 
interesting  to  electricians  on  account  of  the  problems  in* 
volvcd  and  the  methods  of  Holutiori  adopted."  W'o  huvc  no 
doubt  tliut  Bucb  firms  as  Moissrii.  Immisch  uiid  Co.,  who 
noake  a  speciality  of  motor.'!,  have  not  overlooked  the  im- 
mense field  for  the  use  of  their  motors  the  mining  tvurltl 
represents,  and  will  not  allow  Americi— if  EngU»h  ouuryy 
uud  euterpiiao  go  for  uiight — to  monoijoliso  thia  work. 

Ele«trio  Lightiuff  in  Franoe.^The  work  in  cou- 

neclioEi  with  the  central  st;kU<jti  nl  Toura  is  progreesiiig 
satisfactorily.  A  few  of  the  shoi>.i  in  the  »w  NiUmitdr, 
along  which  the  mains  have  been  laid,  are  still  lighted  with 
gsa;  but  tho  cafes,  the  circus,  tho  theatre,  and  all  tho 
lai;gijBt.  esUibiisbmeiiU  in  tho  tjuart^r  employ  the  electric 
light.  The  number  of  lamps  actually  working  is  abmit 
2,000,  atid  will  shortly  Iw  augnieuUKl  Lo  3,ii00.  The  cur- 
rent is  supphed  by  throe  ulternating-cuiTent  dyuaoioe.  In 
regard  to  the  financial  roeulte  of  the  enteqnise,  which 
were  nt  lirst  unsatisfactory,  in  coQeeqticniO  of  the  low 
charge  of  ijfr.  |>er  l&candle  tamp  yw  month  made  to  euli- 
scriben — tho  lighting  being  irom  dusk  till  13.30  &.in. — 
these  have  been  miwio  remuncrativu  by  the  juioptioji  of  a 
tariff  of  5  centitucit  per  lamp  hour ;  the  miuiuum  jmi-iod  of 


lighting  being  four  hour*  per  lamp  per  day.  We  regret  to 
say  that  the  central  station  at  Viereon,  inaugurated  a  few 
nioiiihs  ugo,  bos  not  buitn  u  tinancial  &ucc«aM — experience 
in  this  as  in  other  dii-ections  having  in  Mme  caftos  to  be 
paid  for,  Thu  exfierience  gained  by  tho  Soa4U  d'4daimye 
ihdrv/iu  lie  Vierz^ii  will  no  doubt,  however,  be  valuable  to 
other  eoniiKinies  undertaking  similar  work.  At  Lj'oii  the 
ijtie«tii>n  as  to  the  general  adoption  uf  electric  lighting 
rcmiiiiiH  undecided  ;  the  Munici])al  Council  desiring,  ap)a- 
Tcntly,  to  stimulate  to  the  utmottt  a  comiwtition  resulting 
in  a  lowering  of  the  price  of  tho  gas  supplied  to  this  city. — 
The  administration  of  the  VUnn  liir/rrilii  yirrtl  in  actively 
carrying  out  the  electric  lighting  of  the  stations  on  its 
liticii.  That  at  I'ontoi«c  is  shortly  to  be  supplied  with  !>0 
incanduEceuce  and  two  arc  lamjMi  tho  inottvo  (wwor  av*il- 
n}>le  wilt  be  35  horse'[)ower.  The  station  at  Busigoy  will 
have  a  70  horse-[)Ower  motor,  working  130  inanidescstice 
and  13  arc  lamps  ;  whilst  that  at  St  Ouen  rAuniune  will 
be  the  occasion  for  a  transjiorl  of  energy  through  a  tlitttanco 
of  l.,'200  metres  with  the  object  of  charging  tho  acciimu- 
liitoi'iii  in  connection  with  tho  incandescence  liim(i«  for  light- 
ing the  iitKces.  Liistly,  the  (puintity  of  light  at  the  station 
nf  Pluine  St.  Denis  is  to  \>a  more  than  doubled ;  the  number 
of  arc  Uin]>s  becoming  17,  and  the  incandescence  Lim]M 
100.  The  Kri»ic  arc  lamjie  uro  to  bo  employed  in  then 
installations. 

Cost  of  Electric  Lighting. — Our  contcmj  ■or.'U-y, 
litdustrki,  coumtcntiug  in  it^  last  issue  u|>on  tho  Maxim> 
Woston  ofTer  lo  light  tho  City,  says:— "This  company 
oR'ored  to  erect  a  central  station  generating  plant-,  and  eight 
hundi'ed  smatl  uixa  ihi'Oiighout  the  Ciiy,  fur  tho  modest 
Kuni  of  Xl.'iiOOO,  and  to  work  the  plant  for  an  aunuul 
charge  of  i^.K?.").  The  Umite  were  to  be  450  it.cp.,  and 
to  1>a  ko]>t  alight  from  sunset  to  sunrise,  tJiat  is,  roug^y 
epouking,  for  4,300  hours  per  atmum.  The  lamps  are 
pi'(»uniably  the  Watt  lamps,  about  which  a  great 
deal  has  t)een  written  in  the  daily  ]>re<s,  and  oothing 
at  all  has  transpired  in  the  scientific  journals.  To  judge 
by  the  reticenr^u  observed  both  in  the  matter  of  the 
dynamo  and  the  lamp,  the  inventor  eooms  to  prefer  tho 
verdict  of  the  non-scientific  newspaper  reporter  to  that 
of  a  skilled  electrician  when  he  sulHnits  his  iuvctltion  (or 
inspection.  We  have,  therefore,  no  means  of  knowing 
aitytliing  about  tho  merits  or  othei-wiso  of  the  Walt 
tamp ;  but  oessiiuiing  tht»  small  lamp  to  bu  as  cfKcJent  as 
an  ordinary  10  am[>ere  lamp— itn  osaumptiou  which  is 
by  far  too  favum-ablB — each  lamp  would  require  235 
volt-amperes ;  and  allowing  a  loss  of  '25  volt-amjicrcs 
for  the  leads  and  regulating  devices,  we  Bnd  that  each 
kilo-watt  genonitod  at  tho  station  would  maintain  four 
of  these  himpe  alight.  For  the  tlOO  lamps,  tho  total 
aipacity  of  tho  gonwatiiig  station  would  have  to  be 
aixiut  200  kilowatts,  and  tho  yearly  output  »60,000 
ISoanl  of  Trade  units,  which,  calculated  at  the  low 
ligiu'o  of  6Jd.,  rcprcseubs  a.  charge  for  cun^it  alone  of 
£2,'i'25,  lo  my  nothing  of  the  cost  of  carbons,  which  will 
probably  amount  to  one-lifth  of  u  |>cnny  |>or  hour  pet 
Uim]i,  representing  an  additioaal  outUy  of  £2,800  |}or 
annum.  This  doe«  not  include  ihe  cost  for  trimming 
lamps  nor  outdoor  supervioiuii,  which  must  noccssarily  be 
high  where  a  lai'ge  number  of  email  lawp»  is  employed. 
From  our  figures  it  is  obvious  that  tho  Maxim- W'cst<Mi 
Company  mu^t  have  made  some  mistake  or  other  in 
estimating  the  luuiual  working  ex]>eiises,  which  they  will 
find  out  to  their  cost,  and  jicrhajis  to  that  of  the  City  oUo, 
if  they  obtain  tho  coutiuct  qu  iheeu  lines.     It  ia  ubvimuly 
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advantage  o[  any  communit}-  to  j^t  conlroctora 

for  them  at  iv  loss,  for  in  sucli  cnscx  the  public  is 

Iio  Iwdly  serv-ed.     Womiiy  thoreforo  alao  dinniRi* 

im-WcsUiii  pro])0«tl  a«  impracticnblu  on  ntcoiitit  of 

roaAQii!!,  and  the  (incstion  remairui  whether  arc 

in  uuy  eLipo  or  form  would   be   an  improvomeiit 

prcftnt  tyitfim  of  gas  lighting." 

Clt7  U^rbtlas.- — A  good  deal  of  con'oepondence 
eiihjcct  hoa  upiwaret)    in  VHrious  [jEi{>ei'ft.  but  liiu 
the  CVJjr  /Vcj«  of  tho  3ril  itist.  put  th«  matter  \ia  0, 
to    uwnt.     One    corrcxpundctit,    signing    hiniM>tf 
I  Street "  ]trot«at«  thiit  the  nrntngemont  botwocn 
tah  Company  and   the  Corporation   van  foolish, 
over    too    long    u    (>cnoii,  thu  advantages  were 
itet),   the  eyAtoni  ol    lixhliiig  contniry   to  every 
of  wience,  th«  dyst«m  should  tioL  he  urc  but  incaii- 
for  otrwta,  and  the  eridence  aa  to  price  was  incon- 
The  ooticluding  eenleiices  of  the  letter  arc  a4 
-'*  When    a    com|iany    appears    on     the    scone 
prepared   to  contract,  under  ^wnnltics,  to  supply 
lights  of  this  kind,   at  the  same  price,  lifiiit  for 
gas,  then   wo  ciin   think   of  it.     When  it  vrill 
eheagter  than  gus,  trithout  too  miiny  clinirij)  roniid 
umers,  th«n  we  nuy  adopt  it.     Till  then  1  venture 
rtioa  tbat  while  glow-lump  lightiuj^  lh  the  l*«!it  pos- 
of  light  for  intetioi-H,  no  jnxxjf   hiu  yot  Iwen 
I  thei'e  is  any  advant^igo  whatever  in  electricity 
for  the  ptirpo«e  of  street   ilhimiiuitinn."     The 
n«il  "  A.  L.  F."  ineata  the  siibjotl  from  a  Uuiiiiieas 
view,  and  from  hin  letter  we  atlt  the  following 
: — "  Take  Wood-etrept  na  an  axaraple.     In  this 
lue  tbero  arc  eightcon  gas  lamps  of  IC   to  30 
power,  at  a  cost   of    £65,   whoro    the  biuineas 
bnot   lie  less    thati    33    millinno    nterliitg    ycurlv- 
I  cost  tu  b'^hl  tbid  tiion)U(;hfai-e  pro^ierly  would 
XlOO  iier  anmim.     Thia  is  really,  whore  aitch  a 
liuae  of    liiiainesw  id  tmnsact«d,   not  worth    con- 
b,  and  tha  ditEctdty  about  lighting  one  [ii^rtion  of 
brilliantly  at  the  cost  of  the  otlier  parts  not  bo 
nutd  be  easily  overcome  by  charging  the  district 
■icilB    agreement)    an    eittra    rata      Failing    the 
of  thia  auggeation,  a  guarautco  fund   could    be 
\y  morning  in  Wood-street  from  the  propietors 
Ruling  warehouses.     Itiiyors  from  nil  [uiil»  of  the 
it  this  locality  to  nmkc  jiurchaiiea,  and  any  one  utri 
nd  the de^JTCfitting  elTccta  nuHinilily-lightod  street  In 
I  »ft«niooa  has  on  the  spirits  of  a  buyer,  linvini;  a 
of  L-uromiuioaa  iti  his  pocket.     Iti<  dreary,  nii^cr- 
ted  thoronghfare  would,  under  the  circuraatancCA, 
in  new  lo  this  country  the  imprfuieioii  that  they 
to  the  wrong  market,  and  that  they  ou^ht  to  defer 
heir  purchases  until  they  viait  Paria  or  Borliti.     It 
^el  there  are  so  fow  accidftnts  or  robberies  after 
icb  aitarrow  crowded  thoroughfaro  so  badly  lighted. 
10  doaU  dno  in  a  graat  measure  to  the  excellent 
it  City  Police  organiaation.     If  the  City  Coiincit 
a  few  inquirios  within  their  tnvn  Inundariee 
aluDttiU  vhcfc  gas  biu  in  a  great  moasura  boen 
by  the  electric  light,  tliey  woul<]  iind  HiifHcieut 
to  warrant   their  deciding  it  its  favour.     Apart 
,  if  they  wore  to  refei"  to  doctors  who  practise  as 
a    for    the   wholeaalo    houses,  they   would    find 
jiToofs  of  niaoy  young  men'a  health  haviiij;  be«n 
Diigb  luiving  Ui  wufk  day  after  diiy  undcrgruuiul 
hi  aunospheres  nininly  caused  V>y  giu.      From  a 
al  {MMQt  of  Tiew,  a  briUiantly-light«d  city  Is  likely 


to  gt**  a  frcah  impetna  to  trade,  and  have  a  marked  bene- 
ficial iMjIucnce  cm  thoao  occupied  in  it" 

A    Private    InstalUtlon.  —  Mr.    Gcorgo    Vanghaa 
Fowler,  a  muniber  of  the  firm  of  Fowler,  Laiwastw  «nA 
Company,  electrical  engineers,  of  Birmingham,  lias  curriod 
into  effect  a  complete  installation  of  the  electric  light  A 
hia  residence,  the  "OW  House."  near  Warwick.     ITic  fol- 
lowing detaiU  of  this  ioaullntion  have  been  jnven  by  the 
local  press.     The  engine  shed  contains  a  Spiel'a  jtetroloii™ 
engine  iiaed  to  drive  the  dynama     The  enjjirie  at  Mr. 
Fnwler's  house   Is   iionkimdly   two  horso  i«)«-er.  bat    wij) 
work    up    to    about    three  and    a    qiuntcf    linnw-|»ower. 
It  requires  only  a  few  feet  of  room,  ami  i;-  aUciHlod  to 
by  n  boy  of  m.    This  engine  tirives,  by  an  cndlc«s  belt, 
ma<lc  of  small  links  of  leather  cambirjJng  great  strength 
with  floxibility,  one  of  the  Fowhir  Lancaster  Hhunt-vound 
three  unit  dynamai.     The«  ilyniunoH  emlwily   the  latest 
imprnvomcnifl,  are  free  from  "siwrking  at  the    bnwhes," 
are  very    durable,  and    are    beside*    of  cxtranoly  neat 
apponrancc.     The  current,   generated   in  tho  dynamo,  in 
leil,  by  the  ordinary  cables,  to  a  neighlKiiiring  outhouse, 
to  a     set    of    "K.F.S.    accunmlalont,"    and     thia    fcHina 
one  of  the  moat   interei»tinK    features  of  the   instalLitiun. 
Tho  iKcuranlatora  in  Mr.  Fowler's  installation  lioM  sufficient 
current  to  mipply  his  lamp  for  throe  winter  daya'  eon*«mjv 
tion.     Tlierti  is  thtia  no  need  to  run  the  engine  at  night 
time  when  tho  light  is  required,  or  on  Siindnya.     In  tho 
day  time  the  accumulators  can  l>o  charged,  and  by  alwayt 
keeping  a  dny's  supply  in  hand  a  tomjwrary  In-eakdown  in 
the    machinery    would    not  involve  the    house    in    total 
darkness.      By    a    aimplo    arrangement,    the    cnnnoct«on 
between  the  dynamo  and  the  accumulator  wwdd  tboti  lis 
automatically  cut  ofT.     From  the  accnmulatora  the  currotit 
is    ktl  into  tho  boose   through  a  switchlKKml  placed  on 
the  landing.     U^ion  the   buard   there  are  seventl  swilcheH. 
One  ia  a  tn^in  switch,  which  cuts  olT  the  current  fi-om 
the  house  and  stabling  altogether,  and  tho  aoveml  minor 
8wiich«a  cut  off  or  supply  the  current  to  various  ^niu-tew  o£ 
the  house  and  premises.     Each  lamp,  in  ita  turn,   has  a 
small  switch  to  iUtelf  in  the  apartnteut  where  it  bnnis,  so 
that  any  ol  tho  lights  c-ui  be  on  or  off  at  will.     Tlic  house 
fittings  are  of  a  most  handsome  character.    Thura  is  nothing 
in  connection  with  tho  light  that  is  unaightly,  nothing  in  fact 
ihut  is  not  artistic,  and  that  does  not  add  to  Ritbor  than 
dotruct  fruni  the  apjMJamnco  of  the  room  in  which  it  is 
placet!.      There  ans  altogether  in  the   house    '»+  lamiw*, 
of     AO     Tolta,    varying     from     8    to    ftO    caiidl*![«<.wor. 
Tlie  lamps  at  the  gateway  are  of  50  oandlo-power  each. 
Thoy  arc  onclosed  in  globes  of  gLisa  .ili^htly  frodted  on  the 
inside,  which  are  placed  at  the  top  of  thin  irnii  supjwrts 
noting  on  the  gat0|iO8ts.     Their  light  is  must  cHicient,  and 
it  is  pDsaible  to  read  small  print  over  ^0  yiutls  away. 
The  atabloa  are  also  fitted  with  the  electric  light.    Tho 
main  [loint  which  detprmiiieR    wbethor   nuch   n   hixnrioiu 
»yi5t«ra     can     become     gtsnoral     in     largo     euuiitry    resi- 
liences is  that  of  the  cost.      It  is  said   the  cost  of  this 
installation  is  above   donbla  the  cost  of  oil.     That  tho 
system  gives  advantages  which  no  other  kin<l  »t  lighting 
can  ap{vi-oach  cannot  be  denied.     It  followa,  thoroforo,  as  a 
matter   of  couri^e,  that  as   soon   aa   the   »yfitoin   iH^conios 
known  many  gcnllcmon  will  adopt  it  at  their  ImnieH.     No 
damage  is  done  to  [jaint  or  ceilings  in  putting  in  an  inital- 
lalion,  and  the  leads  arc  more  easily  laid  than  ;^-piping. 
There  is  no  danu;or  of  tire.     Should  an  e]cctric-.Ll  short* 
circuit  take  place  by  .iccidcnt,  ill  conscipiences  woidd  be 
averted  by  the  fuses  with  which  each  6wiW;b.vt-'^'«\^c&, 
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PRACTICAL  ELBCntlCAL  UNITS. 

BV   W.    B.    KSSOS. 

(Conlutuffi  from  jwye  153.) 

iiisLrumiMil  for  n)ea«iuiii^  difiiereiKea  of  potontinl 
tea  Rpecial  notice,  iiuutmiich  as  it«  «ctioii  depends  on 
neither  ni  the  properties  of  the  current  xlreiuly  moiitioiied. 
1  refer  to  the  Cwdoiv  vollmetei-,  in  which  the  exi>aiiaioii  of 
a  platinuin-.iilver  vriro,  cuiuotl  by  hetitiii];  flue  t^  th«  iiiifl- 
nCOf^  of  the  current,  iiiclicuLuB  the  difTaryiitf  iif  ]KiI«iil.ial  at 
■the  ends  of  the  wire.  Since  heat  is  cm|i!oyc(l  to  give  the 
inciicaliotiR,  the  iiiBtriimc'iit  c*:m  )ic  kejit  im  contimioUHly 
withnut  iiiuwiiiciiig  tei»|»onitiire  wirurs,  which  in  the  raste 
of  other  instramente  become  fatal  to  acciiinty.  Il  enti  also 
be  employed  Co  meaaure  altornuliiig  diDerencen  of  potential, 
since  tnere  is  no  lag  due  lo  self-iii<)iiction. 

For  the  meneiirement  of  electric  itovret  Bcvewl  inrtm- 
mcnt5,  tcmie<l  mtHmrUnt,  huvc  liecn  <le\'iM4l,  Init  thoy  have 
not  come  inUi  geiienil  use.  Genurally,  a  wittlmet«r  con- 
nate of  0.  )wir  of  coils ;  one  u  fixed  coil  of  coarse  wire 
through  which  the  whole  current  in  t^e  circuit  Howh,  Mha 
other  a  moviiMe  coil  uf  line  wire,  to  the  terminiiU  of  which 
\9  iippliisl    the  diflerenec  of  potential  between   the  two 

¥)intH  Irctwccn  which  it  ii  <lMiro(l  to  nieMtire  the  power, 
be  mntiml  attnu-tion  hetwtteti  the  coib  raeasiircs  the  w»tt8, 
nnd  the  inoviihle  coil  irniy  either  bo  moved  ugainet  a  con- 
trolling force,  (uid  cuiued  to  Uke  up  a  (MfHition  do|>cndiiig 
upon  the  power  being  nMtuiur«<l,  or  the  teinlency  to 
movement  may  be  bolsDcad  by  the  ttiTuUO  of  a  B|>riiig,  or 
by  weights  in  a  acalc  jan.  The  fomior  is  an  indicAtiii};  aiul 
the  Utt«r  u  xero  iniftniment^  Tin;  wiiUmet^.T,  though  it 
telU  MS  the  prcKluct  of  cuiTunt  und  ililTorenvi-  of  ivotentiul, 
docs  not  tell  u»  unything  reganling  the  mnj^itiide  of  the 
two  factom.  If  llie  current  were  20  anip«re«  iind  the 
diflerenco  of  iwteiitiiLl  100  volts,  the  waltiucter  would  show 
2,000  «Titt«,  i)ut  it  would  give  the  same  indication  were  the 
amjicrcH  200  ;uid  the  voIl«  10.  Tlio  inntniirient  is  theicfonr 
un!inil:it>le  fur  gvnend  line,  for  by  innUiplyiri^'  tu^Llbor  the 
iiidicitionn  of  an  ammeter  am!  \-olttneter  we  can  alwiiyi 
ubUtiit  the  power  lieiii;;  iteod  in  the  circuit,  and  the  exuct 
way  in  which  the  current  and  (tifference  of  potential  are 
remted. 

To  obtuin  the  resistance  between  two  ]ioiiit»  of  «  circuit 
in  which  a  ciureiit  is  flowing,  we  hiive  simjily  to  divide  the 
dilfereiicQ  of  iHitentialR  in  volts  Itetwccn  thooe  two  [KiitiU  Iky 
the  current  Rowing  in  am)ieres,  i.r.,  divide  the  reading  uf  the 
voltjnotorby  the  reiulinguf  the  umnictcr.  But  in  caacs  where 
there  is  no  ('uniint  flowing'  wo  have  rocu»i"3B  to  the  Wlieat- 
Btono'e  bridice  inetho<i,whith  need  not  be  cnhirj^ed  uixtn  now 
as  it  has  been  alrmdy  fully  dencHlie<l  in  thiit  journal  by  Mr. 
Thomas  Gray.*  In  hii;  article  will  aliio  lie  found  a  descrip- 
tiOQ  of  the  precantionK  which  have  to  be  adopted  in  employ- 
ing the  nmtbud,  and  the  degree  of  uocunicy  which  cun  be 
obtained  by  it. 

Ifi.  MerJi/iJiimi  Mm.vitir.inf^itl.—F(ir  the  raeajRUcmcnt  of 
mcchnnical  (|iiantitie!i  there  has  been  devised  a  numlwr  of 
iiiBtniment«  to  which  the  Roncric  title  of  dyiiAmometer  hiu 
been  given.  A  dynunictmctur  in  the  luiial  act^ejitation  of  the 
term  io  therefore  any  iiiHininieiit  whidi  lueiii^iires  luoch^ni- 
col  work  or  |xiwor.  feginniny  iit  the  prime  mover,  we 
hare  for  the  mcu^urcniunb  of  the  jiowcr  lovoii  out,  the  steam 
engine  indicator,  which  drawn  t^i  scale  the  diagram  of  work 
done  in  the  cylinder  for  finnh  itlroko  nf  tJio  on^ina  t  On  the 
extenorof  adruai,whichbasareciproaitingrotarymovemoiit 
(riven  to  it  by  means  of  a  conl  attached  to  the  crtuwhead,  in 
Usteiiod  a  piece  of  paper  oil  which  in  ilmwn,  by  a  pencil 
moving  jxindlel  to  the  axia  of  rotation,  the  indicator 
diagram.  The  jioncil  builder  is  connected  by  lovers  to  a 
|t)«ton  moving  in  a  fetnall  cylinder  which  is  in  com  mu  mention 
with  the  eytindor  of  tho  engine.  The  prOMore  of  the  Htcam 
on  the  uniicmido  of  the  piston  in  couiif^rirted  by  a  spring, 
and  the  height  to  which  the  iwncil  riw**  ioilicuLei:  tho 
Bteam  prewure  at  any  moment.  The  stroke  of  the  engine 
in  foot  being  reprcsoiitod  by  the  movement  of  the  ttmm 
about    its    axis,  and    the  preHsiirc    of    stouiu  in  jiounds 


'  SMHunt  B»^Mrr,  F«.lini»n'  10. 1B88,  ihirv  128. 

t  As  the  TtrioiH  m»th«ilB  of  iDMuurvintiit  I'lUi  unly  Iht  ilctcriUiil 
h«re  In  «  f^noral  way,  tho  rM<I«r  U  rcfcrrmj  tn  a  luoful  liitlu  iHmk  on 
"  Inilinitoi'  DUjtraTtis."  by  I'lof.  KrrinKily'b  i'hii<r  Hminlaiit,  in  th* 
[iren,  »ii<l  alMiit  to  lie  publulinl  \ty  Hmn.  CIibiIm  •ii>i  Co. 


par   sqrure    inch    by  the    oom[)reitsiou    of  the  spring,  a| 
diap-jm  is  drawn  by  the  instrument,  the  area  of  which 
givee  the  work  done  in  foot  poands  per  ntrolce  on  oocb' 
square  inch  of  piston  area.     Of  oonrte  it  will  he  und«r-l 
8tAO(1  that  the  pressure  in  the  cyliader  is  I'aryiriie  fromi 
moment  to  moment  tliroiighoiit  the  stroke,  and  that  to  < 
ubtajn  the   mean  iiressure  wo  mui!t  txke  diugntmo  from 
both  ends  of  the  cvUuder.     The  indiostor  \nw»  aro  gcn«> 
rally  attached    ^>  that,  by  ttimiiig  a  cock,   llie  diigrani* 
fix>m  lioth  ends  oan  be  dntwn  on  the  mme  [>ii|>er  and  with* 
out  disturbing  the  indicator.     Having'  obtxinod  from  tlio 
diagram  tho  mcon  pre«aiire,  we  multiply  thid  by  the  »reu  n( 
the  |>iHton  in  stpiare  inrheH,  by  the  stroke  in  feet,  and  by 
tho  nuuilier  uf  strokes  per  minute,  when  the  pixxliict  divided ' 
by  ;Ji,000  give*  the  indicated  horse-power.     From  what  i 
hiut  been  already  enid  the  rciider  will  (terceive  tliat  tJio  indi- 
caU<d  horse-jiower  is  aTi  avutnge  rate  of  doing  work.    The 
pressure  in  the  cylinder  and  the  velocity  of  the  [tiston  are' 
cotitiTitinlly  varyinj;  tliron^hout  the  stroke,  so  that  tho  ratoj 
of  t)vrforuiifig  work  in  soiuulimes  considerably  a1>ovo  tho 
indicated  horao-|)ower,  at  other  Umee  considerably  l»elow 
iU     AVhiit  the  altove  product  reslly  ^ves  is  tho  average 
p]-o)uin*e  into  the  average  velocity,  and  therefore  the  sver-j 
a^  Rite.  I 

Ituttho  engineer  ia  not  satisfied  with  knowing  onlv  thel 
power  of  tlieeiigiiie  driving  hitt  dynamos.  It  is  douiAleail 
very  aalisfactory  for  him  to  know  lha.t  for  a  oertaiu  indi-J 
cated  hors«-[x)wer  he  gets  a  certain  amount  of  light;] 
that  from  his  dynamos  he  get»  in  electrical  energy  70  per] 
cent  or  so  of  the  energy  given  by  tho  engine  ;  bttt  there  \n 
here  a  total  loea  of  3u  per  cent,  and  he  wants,  as  far  as  ^ 
|HH»iblc,  to  find  out  where  the  losses  occur.  Kcally,  if  it  i 
were  not  too  much  trouble,  he  might  f>ct  up  appanuutj 
which  would  enable  him  by  carcfid  measurement  to  write  i 
out  a  Ixtlance-ohect  with  all  the  credit^  tndy  set  forth,! 
und  Inkncinc  the  amount  of  ])nwer  ilebii«d  at  the  engine.! 
But  naually  he  has  to  be  contented  with  a  balaiiee^i 
Hoiuunliat  im[ierfer:t,  though  nevertheless  useful.  A 
scription  uf  the  ajiparutiiH  employed  to  make  the  n< 
nieaaiircmenu,  having  this  oml  in  view,  wo  shall  resi 
anudicr  article. 

{To  le  anUittued.) 


reserve  I 


SCHLESINGER  ELECTRIC  LOCOMOTIVE  MOTOR. 


The  work  of  Mr.  W.  M.  Shlesingcr,  the  electrician  of' 
the  Union  Electric  C^mnany,  in  the  Held  of  elei'tric  Irao-j 
tion  bus  attructetl  eon«danblc  uttcntio)!,  and  we  are  gUdl 
lo  lie  able  to  give  further  descriptioita  and  illustratioM  oi\ 
his  work. 

The  motor  representeil  by  Figs.  1  and  2  is  cafjuble  ell 
uiving  35  h.-p.,  and  is  <JCfii.t;nod  cs]>(M:ially  for  lovomotti 
havini;  to   luutl    heavy  loadn,     It  ia  27^in.   l*roA(),  43]in.] 
long,  and  '22in.  high,  and  weighs,   with  countershaft 
gear,  l,.')00lb.     The  armature  is  of  the  Siemens  drum  ty| 
9Jin.  in  diameter,  and  has  a  core  lOlin.  long.     The 
are  wound  within  troughs  fastened  to  the  core  of  the  arma 
ture,    and     are    thus    nrevented    from    being    disphu 
either  to  one  side  or  to  llie  other  by  the  pull  exerted  liy  i 
niagiiet«  on  ihem.    This  pull  with  a  motor  varies  from 
side  to  the  other  as  tho  direction  the  motor  nitia  in 
altered,  und  tendn  not  only  to  loosen  the  wires,  but  also,* 
by  caiisirii;  them  lo  move,  graJually  to  deittrov  the  iiii»t' 
lation. 

The  armature  niakeaabout  1,000  revolutiona,  the  count 
shaft  about  400.  The  liairingx  of  the  lutter  are  |iart  of  tb 
same  frame  in  which  tlio  two  armattire  bearing  are  cosl  . 
Tliin  keejM  the  two  shafts  parallol  under  all  coiiuitions,  bikI] 
insures  ail  easy  niniiing  of  the  gears,  even  with  the  mort] 
trying  alteralion  in  tho  loud.  After  six  months' running  j 
the  teeth  of  the  pinion  showed  a  wear  of  g',  of  an  inch,] 
i.r.,  ubout  -,4i  of  an  inch  on  each  side  of  the  tooth. 

The  'i'2  prt  commutator  is  jtUced  oiitaide  tlie  beorir 
and  is  coustnicted  in  such  a  manner  that  it  can  be  tal 
otfund  reptaccnt  by  a  new  one  within  nii  hour  and  a 
it  being  unneoessikry  to  disturb  any  of  the  otlier 
the  machine,  or  to  make  any  electtical  connection  oihc 
tJiaii  to  solder  the  wires  into  grooves  in  the  oomi 
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Aa  all  thoeo  vires  an  so  arranged  tliat  they  can  be 
tJacod  ill  no  other  groove  thai]  tlio  one  to  which  they 
ndong,  it  roqiu'roe  no  electrical  knowletlgo  or  truiiiint;  to 
icooa44iali  wis.  Tlie  grcit  ad^-a-ntage  of  this  methotl 
OB  Iw  Been  when  com}Kiring  the  time  uml  work  iwiiiircd 
fnc  tko  oxcbaiige  of  au  old  voinmiitiitoi-  foi-  a  now  one  on 


nionthfl  in  the  Lykens  Vallejr  CoaI  Conpanj^*  mino  tit 
Lykcns,  Pa.,  hauling  itaily  a)x)ut  500  tons  eron  vrcifjht 
over  a  itind  l),300fl.  long.  Thin  load  ii  gmuimlly  tieing 
iiicreiutciil,  i»i«l  it  is  exiwctwl  to  haul  about  1,000  to  l.SOO 
tons  gross  weight  daily-  Some  of  iho  wrork  ihh  moUir 
ht\s  Qcrom^tli^hed  wii^  to  haul  a  tntiii  weighing  ubont  l.'iO 


1  !>■.  i.— Tl-j  .SchlvNingor  Uotor. 


thii  moKr,  »-ith  that  riymirwl  for  a  motor  having  the  com- 

nautor  insiitu  thv  \tc»nivfif.     With  Iho  Utter  tt  in  nut  only 

to  take  (he  motor  mure  or  lens  ajmrt,  hut  hUu  to 

it  from  the  tnurk  or  car  Ut  which  it  is  nttxichM; 

'  fiiriliMiitoro,    in    niunt    cumk    (nearly    ^Iwayd    when    the 

'  Saemenn  ty|)e  of  amixtitre  ifl  employee!)  the  front  cap  has 

to  he  removed,  and  it  requires  a  thoroughly  tmiited  work- 


tone,  consisting  of  31  cars,  »nd  S80ft.  long,  ronnd  two 
curves,  the  one  ha  ring  p  mdiiuuf  20ft,  und  the  other  :^Oft,, 
Hiid  the  dislnnce  tietween  them  lieiiig  ISOft.  This  maw 
Muiii  had  afterwards  to  he  »tart«<l  while  standing  (loitly  uii 
a  luvi;!  and  luully  (lOOfL)  uti  an  iiit-j^A^lc  uf  l-'iin.  in  100ft. 
The  average  numljer  of  cars  h:mle«l  by  this  mulor  in  one 
trip  varies  between  10  and    20,  thette  cars  being  loaded 


^\ 


■■y'-r% 


t>. 


-i--- 


in 


.Ala 


n*9jf0^^^        r    •  -'.f^. 


l''H!.  2. —The  S«lilf«it)f^i-  Motoi', 


Bun  ur  vloctrii-'iaii  to  replace  tho  wires.  All  tliia  requires 
from  9  to  2i  hours'  time  and  about  3  meiL  Haviii<;  the 
(oainutalor  outaide  the  liearing,  it  has  the  ftutlter  auviui- 
l^gBof  allowing  al  all  timeji  an  easy  iii^jicctioii  of  it  and 
d«hrmhe*,ana  faciliUitce  the  proper  sating  or  adjusting 
"  it!i»r. 
<<i  Uioso  tnoton  has  been  ninuiug  for  Uio  Wl  six 


{»i-tly  with  coal  and  partly  with  rock  or  sUte.  A  iKoord 
motor  of  the  iia.me  ty])«  will  in  a  short  time  )ie  in  opcru* 
tioii  in  another  part  of  the  mine,  whore  it  will  have  to 
haul  daily  300  loaded  cars,  representing  a  gross  weight  of 
about  1,500  toiLt,  and  ;iO">  empty  cars  weighing  al)ont  ■(•''lO 
tans,  Bfj  that  the  total  load  of  this  motor  vn\  1io  nearly 
3,000  tons. 


ARTISTIC    ELECTRIC    LIGHTING.' 

BV  H.  HWAN,  A.H.T.K. 

Thoro  aro  two  quiUs  dUlinct  nnd  dilforent  wiiys  of  cor- 
eideriug  an  iuetJillAtioii  of  clwtric  light  One,  thut  in  fami- 
liar to  im,  concornmg  volt!)  and  aniporcH,  wiroi,  Rwitchan 
Am!  flutes,  djiiamo*  and  engiiiot,  i«  that  of  the  elecLricul 
ongiivoor ;  tlio  other  is  that  of  the  coiwiinior,  his  wife,  nnd 
the  iiiteiiiir  ilwonitor,  aitd  rftiioonia  itfinlf  primfirily  with 
the  artiBtic  nature  of  thii  rttfiiijft,  iho  brillinncv,  sofliioss, 
and  ditiKicitirtn  of  th*  lump,  ami  itN  treiieml  *inliil>iliry  uml 
convcnionce  fi)r  actuat  use, 

I  Hhniilil  like  tn  ]ioiiit  nnt  xtrnngly,  to  thoiiEt  trho  are 
0leGtri«ikl  oiijniiflrs,  thi-ou  thingn  to  conndor  with  rc9)>cct  to 
eloctiii;  lighliii;;. 

The  lir*t  is,  that  Ih*;  pulilii: — tlic  men  who  w*.(nt  electric 
light  in  their  hi>nie»— <1o  not  care  oiio  jot,  ii«  a  rule,  how 
[Ilia  aloctricity  is  prcKliicod  ;  hatbaiy,  rlvtiamo,  stofa^u,  nr 
central  stAtion,  U  all  oiie,exrGpt  ax  it  afffict<i  the  cast.  Thuy 
[■do  not  mrs  for  dynamo*  :  do  not  care  to  inoii:  hImhU.  thoni, 
do  not  n-ant  to  huiK  them,  and  arc  only  «kj  xUd  to  do 
without  thrni — only  ]mt  up  yrith  thorn  when  they  dcsiro 
tht!  light  and  cannot  got  it  withuiit  uttmi'  ^rnorxlnr.  ^Vtl:Lt 
thcv  want  primarily  is  pure  %A/,  which,  wh«M  th<ty  have  it, 
ahall  bo  as  bcantitul  and  conrenierit  and  dcjictidablo  as 
pofwiHe. 

The  Mcond  thing  I  voiild  iruist  upon  i»  the  influence  of 
Iho  ladies — the  wives.  Some  men  thwrn  arc  who  will 
arrange,  onler,  and  see  earned  mil  their  own  ideas  im 
jwmiuly ;  hut  I  am  mira  I  only  stat^i  a  fact  when  I  juiy 
that  gonorally  it  is  only  ait«r  long  and  Bfrioiia  duliberatina 
with  the  wife  that  sucli  cbangefi  ok  replacing  goa  or  oil  hy 
oloctricity  are  undertaken.  Tni«  being  so,  cloarly  the  rijflit 
ond  to  Iw^it  nt  in  oitlor  to  forward  the  spruud  of  oluctric 
lijjhting  mil  he  the  carefnl  coniiideration  and  greater  .itten- 
tion  to  actual  heaiity  of  form  ajid  armn^cniont.  of  thii 
fittingd  as  apjwaling  to  the  lodius,  and  to  the  spread  of  a 
greater  knowledge  of  its  variotteH,  conveuienceo,  and  lieail- 
tiea  for  honitBhold  iim). 

Thirdly.  I'hat  Although  it  might  appear  that  handsome 
efTccts  can  only  lie  ohtainwl  hy  iw'j'ing  hen^nly  f«T'  them, 
yet  in  reality  it  in  nnt  wo.  It  atandn,  of  (!onr»!e,  to  reason 
that  lurgc  and  handsome  electroliers  cost  more  than  plain 
ouos,  but  I  Irish  to  insist  u|ion  the  fact  tb.it  for  a  given 
coat  a  place  may  ho  fitt«d  to  look  in  every  way  artistic, 
woll-Iighted,  and  oven  Kixilrioiwly  fitted,  with  exactly  the 
Batna  oxponsoae,  done  in  another  way,  would  have  given  a 
jJain,  mean,  anil  cheap  :ipjH>aiuiu:e  ;  and  «ujp!y  by  the 
exponiiituro  of  a  little  tanto,  judgment,  ajid  knowledge,  a^ 
well  as  of  wiroH  and  Httingfi. 

Each  house,  and  each  room  in  the  house,  fthould  lie  con- 
xiderod  noiutintely,  hull,  dub,  shop,  or  dwelling — sw  an 
archittict  considers  it  in  (ilanniag  it— and  not  only  so,  l>ul. 
each  room  .>ibonld  Iw  treated  according  to  itii  own  reipiire- 
monta  both  iLB  If)  disposition  and  amount  of  b'ght,  mid  to 
harmony  of  docui-ation. 

Nothing  is  easier  than  to  aling  a  nnmlter  of  plain  coivl 
pendants  all  over  «  building— ideiuuin I  ;*nd  csniy  work  for 
the  electrical  onginoor — and  nothing  has  a  more  unfinished, 
mean,  and  irritating  effect^  however  good  the  light,  to  itwV' 
one  uith  the  Htightest  artistic  fooling  for  docoi<ution.  Think 
itlso  that  the  light  itsolf  is  dooorutivo,  the  shape  of  the  glol>e 
ia  lovoly.thc  li^jhl  soft  and  aweet — itself  "a  triiri;;of  liciinly 
and  a  joy  for  evoi."  Tbore  are  huitaoK  1  could  nanio  wharo 
the  incandoecont  lamps  are  themselves  quite  one  of  the 
prettiest  featnrea  of  the  room.  Yet  others  again  have 
been  llltc^l  unth  no  MiiiKC  of  fitiiOBS^thiirk  Inuijiing  loldei's, 
shadoa  of  all  dogi-oes  of  crude,  inhaiinonioiia  coloun*, 
switches  looking  more  like  a  small  moilel  of  a  dynamo  ur 
«ome  mich  piet-.e  of  engineering  than  a  piei'o  uf  honsehuh) 
fiU'aiturc  fitted  for  a  lady's  fingers. 

The  fittings  should  be  chosen,  llicii,  light  and  elegant  und 
ill  keeping  with  the  characlvr  of  their  siirixjuuduigs  and 
ilieir  dutitts.  There  shoidd  be  no  heavy  wrought  bracket 
rlike  a  cantilever  i^inler,  to  hold  iiirthing  liL-avivr  tliiiit  a  2in. 
[  globe  of  blown  ghuw  andavncinim;  but  the  flexible  conl 
Itself  should  bo  made  into  of  as  far  aa  ]M«isili)e,  oithor  alone 
or  decoraKsd  with  fancy  knob»  or  uiTiumentA  {which  can  be 

*  Papr  read  at  the  Ciiy  and  IJuiJils  at  Lm\<lon  Irntitulo—Olil 
fltudenta'  Meeting 


cosily  and  cheaply  matlc  of  twisted  wire  or  siiiin 
liallR).     One  of  the  Iicst  effect*  ist  with   bnickeU  of 
designs  in  tivioted  hnuut  or  light  wrought  iron  work — th«l 
flexible  conl  (Kisfiing  n|)only  in  and  out,  through  Mdcanil«| 
"nipples"  where  going  through  the  metal,  niid  8u«peitdin| 
the  lam]>  at  the  end. 

^Vith  the  incajidcsccnt  lamp,  nnlikc  pis,  nothing  has 
l)c  considered  (after  the  cost)  except  the  elTett  retjuired 
be  obtiinod,  no  rei^'ictioiw  of  ]>hteing  for  fear  of  biiriiing 
Huiliii^  or  healing  the  thin^  in  juxlapoaition,  table^] 
walla,  ceilings,  ia]»cstry,  picUireB~Hitl  alike  are  safe — oiiljrJ 
tlta  )h?^i  elTect  is  tti  he  considered.  Thi.s  H'eariinol  iismI 
fi-om  const-ant  use  of  gaH,  atid  sometimes  very  beautiful  and 
unconventional  cfTccts  can  be  obtAiiml  by  remcml 
I^t  ns  now  consider  the  liifTerent  efTcctx  re'tuirL'xl  in  a  goodj 
dwelling  hoiiHC,  and  how  best  to  ubtain  Ibein.  I  will  giv«i 
one  or  two  hintsof  how  the  lighting  Ivm  been  fitted  in  aomaj 
of  the  houses  of  the  West  Kiid. 

Dran-ing    Hikhii. — The  (irincinal    room    is   geiieralty   tliel 
drawing  room — here  is  most  light  reiiuire<I  ana  iiio«i  variety] 
adviBalila     The  eleclroli(*r«  should  be  0[jen  as  for  aa  [wb-1 
aiblv,  not  too  much  shadcf),  that  is,  should  aim  at  iliniwr-j 
^ion,  not  concent mtion  of  light.    In  a  Nitiall  room,  a  Vbtsiji 
nlw;tn>lior  is  often  uannl,  with  one  or  two  additional  8tun<knU 
or  brax^kets  at  either  end.     If  a  long  room,  it  i»  odvinalilo  to 
hare  two  of  them.   In  a  low  mom,  a  serie««  of  brackets*  round 
the  walls  h  preferable;  in  a  high  one,  the  electrolier  takes  offi 
the  sense  of  etnptinoiK.      A  device  often  use<l  in  goodj 
huusca   when   gas   has    not   been   used,  hut  randier 
preferreil,  is  to    adajil    the   (Uiiidle   sconcos,   if   hands 
B-ith  flexible*  fi-oni  l>ohind    the  wall,  and    holders  fit 
with   a  brass  plate  in  which  are  two  small  holw.     Inlo^ 
this  can  tie  AUert  the  wires  of  a  semi-eirt^iUr  silk  shade, 
made  on  a  wire  fmnic  fitted  with  white  silk,  or  colonrcd,  or 
ornamented,  according  to  taste:     The  shades  are  fitted  to] 
st<:>|>  the  light  striking  the  eye»,  and  reflet^t  it  on  to  tbe 
[bus  giving  a  soft  gcncml  light  over  nil.     It  is  a  good 
ill  ull  rooms  of  any  i>rotonsion  to  run  round  fiehind 
skirting  a   "  lead  ami  retnrn  "  with  sockets  for   iiiovs 
attachmentt  nt  intervals  round  the  room,  and  to  have  oa«  or^ 
two  table  standards  with  shades  that  can  then  bo  movt 
about  as  desired  and  connected  by  long  Hexible  curds. 

Su'Ucltei. — The  switches  in  the  movable  Cttinga  »houkl  bel 
in  the  fittings  themselves.  The  switches  to  svonces  on  the] 
wall  should  Iw  near  them,  and  just  at  the  height  of  thoJ 
bund.  It  is  a  nuisance  to  have  to  search  around  ia] 
unlikely  comers  for  the  switch,  but  for  3.n  eloctroUer  it  i^ 
often  liost  to  ulacu  the  switch  jiut  iiiaido  the  door,  aa  il 
opens  tho  hand  finds  it  at  once ;  occasionally  it  i*  plac 
justontsido,  anil  caii  Imj  turned  on  iKsforc  eni*riiig. 

Oandlestickn  to  he  oilnpteti  ar«  better  not  drdle.1,  but  al 
plate  Hhoiild  bo  strowc«i  or  driven  in  the  top,  au<l  the  hulder  I 
V  itb  atLa<;he<]  Hexihlo  copl  fastened  tu  tfuit.  Tbe  holderj 
>«bnuld  be  iK';it,  not  t)t|-aggliug  or  mechanical  looking,  and  ii 
bettO[-  oloctru-plutod  to  match  the  candlestick.  Silk  shade*, 
movable,  can  Iw  adapted  to  candleeLicka  as  well  as  tOi 
sconces. 

IMum'j  Ji'MJvi. — Unlike  the  drawing  room,  the  light  hen  1 
want  concentration.     The  diniiiK  table   ia  the  centre  of  1 
attnuliori.  and  »  bright  light  on  tbe  table,  sbaded  tram  tba 
oye«,  and  com(iai-ativo  dimness  at  the  corners  of  the  rooDi, 
is    the    dosidei-atiun.      One    or    two    lam[L%   in  sconces,  i 
bracket-t,  or  .^ndimls,  of  10  candle- [Mtwcr,  can  )»c  placed  atj 
the  Hidebutmts ;  hut  the  chief  lighting  (or  the  dining  roon] 
should  lie  enclosed  in  a  large  banging  dome  or  r(ilk-covcred| 
shade  ^pteadin^  over  the  tJtble,  am)  ca]Kib[c  of  Ix-'ing  moveil [ 
up  and  down   by  a  counter-weight  aniinguinent.     Koran 
ordinary   table,  five    IC  candl^iiower  lights    i«    a  goodj 
niunlfer  ;  and  it  is  well  to  ariitiige  them  with  two  sw)tcb08,J 
one  to  coiili-ol  two,   and   oiio  to  control  Uie  other  thr 
You  can  then  have  two,  thi-ee,  or  {with  l>oth  on)  live  lutnpal 
on,  at  will.     In  some  ciiseK  it  ix  riNiuirc^l  to  tnivct  luck  and 
furwimU  :is  well  as  up  and  down.     This  can  be  arranged  j 
with  a  spring  wheel  (to  coil  up  the  slack),  lixcfl   in  thai 
coiling  between  the  raftei's,  if  desired. 

if'iH.-  Kor  this  you  «-ant  a  good  general  light.  A  34] 
nindli:  power  lamp  in  advi»ablc  "to  welcome  the  coinings] 
spu-ed  the  [wrLing  guMt,"  A  good  effect  is  got  by  huvinjji  a* 
lantern  inndc  of  upright  rows  of  round  clear  gloM  rodal 
iurau^ed  cylindrically  with  the  lamp  in  the  contre,     LaiDiw  i 
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the  ooiting  with  cut  glaaa  are  often  used,  and  also 
badcntc 

Piehnt  OaUtries. — These  mast  he  coiuitluroil  in  two 
Bwraat  vrnys.  Do  you  wiml  ;i  yood  gviiorul  U'Ail  all  ovei', 
[do  vouwnh  u  liriglil  iiictiiro  line  wul  ;i  ifiir  centre? 
luUor  it  l>cet  for  |>ii1>l)c  ^illerJiK  or  shutr  ruums  uf  a 
e  size,  and  can  be  obtahieil  by  Imiigiiij^  ii  series  of  30  or 
30  ouidle-l»wer  iiini|it!  m  diMlancus  of  6ft.  U)  lOft.  all  roiliii 
the  nilory  not  fnr  from  the  ^vall  iind  jiwtjJwvo  tin;  pkluitsa, 
thumps  to  be  encireliMl  vritli  lummeied  sboUft  of  metal 
wUtenail  infido  (uot  briuhu-iiLvl  or  pUted,  whinh  ants 
ilmige  Ugbt*}.  These  shelJa  ahould  bo  siiqwmiwi  by  cords, 
•mI  tutea  fllightJy  ut  aii  incline  lu  throw  tbc  li^ht  on  the 
pirtttre  line. 

>'w  »  general  liaht,  fllwtroliere  should  Ijo  used,  or  a.  itcrios 
of  n>nl  |iendant«,  Init  in  cit-ber  c^uc  all  ihc  lifjhL  sliotiM  l>e 
Motiped  a*  miLch  ait  poiwiblo  imni  J^"iy  upwai'ds  to  thp. 
teilina.  ami  bo  refloctfld  on  the  walls.  They  may  bo  ob»<!iircd 
forsoibiesB. 

For  a.  laz)^  [MCture  gallery,  50  or  100  candle  [wwcr  hinijw 
a^  uaefal.  A  iisdul  audition  to  a  picture  gallery  ia  a  Urge 
ndoctor  on  a  titanditrd  with  whwls  for  throwing  light  on 
putioiliir  iiiclurwi  with  a  50  candle  |niwer  lamjv  Single 
noted  pictures  are  often  fitted  vith  thcirovrn  bmckct  coming 
out  oi  tbo  tOf>  of  the  fiuiiio  and  ckieklcd  >vith  a  fihcll  to 
tfannr  the  lij^t  wholly  on  the  [liciure:  it  Khoiil^l  be 
whitdned  or  gilded  iiuide. 

Bali  iUmiits. — There  are  so  nwiiy  ditVerent  anun{{«inents 
for  ball  rooms  that  it  is  dithctilt  to  say  which  is  boat ;  but  for 
large  iUiU  high  ixxime  ue«  lam[ia  of  higher  nindle  jiowor. 
Kemumber  too,  that  while  Tituth  liyht  is  iwiuiied,  it  is 
wairtfld  Koft  ami  harmonious  and  not  too  liriUiant.  Ladies 
villi  to  appear  at  their  best,  mul  a  too  j;l»rinj;  lit;ht  is  not 
good.  An  Anicriiran  furnisher  hjie  jpiiNwl  wxriety's  apjiliuMB 
and  gratittide  by  modifyii>g  the  too  btilliant  glare  of  the 
inouideGoent  lilamcnt  into  delightful  .softniMB  and  bar- 
noafoiUDCU  by  a  very  simple  muiriK.  He  unvelu[ics  each 
Iwlb  in  a  Kmall  Uig  fitted  with  an  elastic  round  its  top  and 
miidd  of  rtruw-coloui'cd  eilk. 

Ii*t{  /ifiyift)!.— The  lun|Ni  Hhonid  be  avititabie  for  giving  n 
;K>od  light  for  drewiiug  by,  and  ufaotdd  be  misccptibto  of 
bein^  Lumod  on  or  off  from  the  bed.  A  table  \-Am\\  for 
rsuling  is  ako  required  ROtuetiilies. 

Stitir*  aui  Piutago  should  have  jjkiti  fitting]),  as  a  rule, 
wi  opal  raflecton. 

KUchea  tutd  fiaaemaU. — Opal  ruflcctom  often  get  broken 
hen,  tinned  and  eiianielled  iron  on&s  are  more  odviaablc. 
A  moveable  one  on  u  handle  uear  the  fircpUice,  for  tutro- 
docing  into  pots,  to  look  at  the  contents,  la  very  useful  to 
the  cook. 

Vnvnlmtri*^  Penthints. — These  arc  very  useful  and  con- 
neniont,  and  can  bo  uxed  in  all  n/Axa  amii  designs,  pLiiti  or 
onuJUQotdl.     Cat'e  should  be  taken  that  the  wheel,  ur  run- 


the  case  by  varying  the  candle-power  o(  the  lamps  to  suit 
the  different  sititatione.  It  is  too  often  the  uise  that 
16  c.-)).  lam]>3  are  used  all  round,  and  floufls  of  light  itra 
oxiMMidtsl  in  wjitienj,  paseugeB,  luvatoriiw,  Ac,  whith  had 
much  iK'ttcr  have  had  lO's,  or  uven  fl'a ;  more  light  being 
reserved  for  where  it  cotdd  be  better  employ^.  A  10 
ciindle-]>ower  Uimp  in  a  cluuble-Ucod  lantt-rn.  let  into  the 
wnli  between  twu  hivatories,  ia  often  (juite  enough,  and 
will  sometimes  eHicietitty  replace  two  IG'a.  or  four  times  the 
power. 

Tliirtv,  50,  and  100  caiidlo-powei'  cuti  much  more  often 
bo  usoci  with  advanliige  than  i»  yet  iwiial.  Four  50'» 
give  an  effect  e<puU  to,  oi-  butter,  in  ii  Urge  s{]:w:e,  th^in  that 
of  twelve  10  tundle-tHiwur;  antl,  of  rounie.  at  a  tost  for  m- 
nowal  of  '20b.  insteatl  of  GOs.  One  100  uindle-power  lamp 
will  li(:hL  a  large  »hop  window  splendidly  at  a  very 
nio<)eral(i  first  wal :  but  it  is  necusKiry  to  hi^re  specially 
mndc  holders  for  those  high  candla-iiower  larape,  and  a 
(■older  eonlAct  is  butter  than  the  contact  of  two  round  wirew 
(which,  reuiember,  is  nuitliematiuilly  tiu  mora  than  a  |)oiiit) 
lo  carry  -I  or  5  amperes  of  cunent. 


THE  BENTLEY-KNIGHT  TRAMWAY  SYSTEM. 


In  our  ii»itc  of  February  :i(th  wo  described  the  Beiitley 
Kiiight  motor  and  gcfinng  for  di-iring  tramcara.     We  now 


illustrate  the  details  of  construction  of  the  conduits,  con- 
thictors,  and  onntnct  pieces,  or,  m  they  are  called,  contact 
ploughs.  Fig.  1  shows  the  contact  plough  making  contact  with 
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A  T!i».  B  Cwuluit.  fj  Yokm.  D  Slol-irt«lB.  E  Knew.  E"  Earr.  E^  Ug- 
Knwi.  F  Slot  ttfcl  liniag.  ti  Cgudnctoiv.  II  Ooutnct  Hhooi.  1  Plougli  Inoio*. 
J  U'uuing-i>Iii.ti».  1(  [ri^itiliitioit.  h  Cxr  ivlin-].  M  Ciki  liot(«iit.  N  Siiti|icii-titig 
fninu.  0  I'lougli  ^IuIf,  1'  I'inngh  pailo.  t)  UH*r  Wiring.  R  Lower li«ring. 
T  Pluiigh  l««er.  U  Coani^cliag  tuJ.  V  Plougii  tnii|K)rU.  W  Coaduit  boltoiu. 
X  Coniwlt  eldtt.    Y  K!i'xib1«  cuiiuvutium. 


biog  Miiace,  where  the  double  Buublv  touches  on,  is  not 
■Mai,  but  vulciinile  or  ivoiy — or  faced  with  some  insulat- 
iog  iiiat4jrtal ;  the  hook  which  k«e|ii<  the  cords  together 
ainuld  also  Iw  of  itisolattn;;  luatorial. 

Cvt  Giaa. — C»it  gluM  has  a  very  fine  effect,  hut  is  costly, 
and  raijuiree  coikstunt  cltuining  to  keep  biilliant. 

X<rMJ>^. — A  great  deal  more  cm  he  done  than  is  usually 


the  conductors  in  the  conduit,  the  section  of  which  is  shown 
in  Fig.  2,  and  the  method  of  connection  in  fig.  3.  The 
conduit,  Figii.  '2  and  \',,  in  which  the  cunduvtors  mm  carried 
ia  an  im|>urt^Lni  jnirt  ut  the  .^yatein.  In  construction  the 
iron  yokes  arc  set  upon  the  tics,  and  they  are  slreugtheiied 
by  webbtt  let  into  the  ties  theniReWes.     The  conducloni  ara 


hun^  from  a  continuous 
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point  of  the  yolc«e  is  1«m  than  15  tnetuw  bolow  the  sui>fac« 
of  tliQ  Etreot,  while  the  oxtronu]  vidtli  of  the  conduit  is 
26  iticheK.  The  contact  ploughs  iwwl  to  make  coiiiicptionB 
h«two«n  the  Riotore  nna  coixluctore  ura  |>ro\-i(lcd  uith 
ewivcl  jointfi  allonHng  tbom  to  easily  take  rurvos,  and  they 
are  mounte<l  on  yiiide«  whkli  give  them  full  [ilay  acruiw 
the  vfholc  width  of  the  cnr.  ThcM  ploughs  (Fig.  1)  can  be 
ineortod  or  withdrawn  from  the  gin.  slot  at  any  ]>oint  alnnj; 
the  line,  and  nothing  cjiii  hy  any  accident  \t&  left  behind  to 
obstruct  th«  [iroij;i'UKT  of  Ruui'voding  curs.  The  constant 
pot«iituJ  Byatem  is  adopted.  1'he  <lynunioH  are  <-onijK>n]iil 
wound,  and  Prof.  Thomson's  new  method  of  wimling  is 
ado{)ted,  in  whk-h  the  raiiiii  virciiit  fi«ld  cuiU  cluttuly  gun'omid 
the  armature  and  o]i[H)se  tho  tendency  to  a  chiui^e  in  the 
line  of  tommutiitiou  under  varying  toikda.  The  ettiiiency  of 
the  motor  le  said  t^j  \)C  90  [lor  eciit.  Tba  ciin-uitt  Btrcn^^h 
usually  employed  is  about  eeven  ampcriis,  1)Ul  the  motor  i» 
8fud  Co  be  able  to  i^Utnd  30  amiiores  lor  uny  length  uf  tiini^. 

Regulation  of  s{>««d  is  ulluuioil  by  reoifitancti  in  the  nioUir 
circuit  Both  njot«i-  and  bi-akes  are  governed  by  the  ordi- 
nary brake  handle.  A  8e|)arate  lever  is  used  for  i-uvunting 
at  the  end  of  tho  tun.  Toothed  gearing  is  tisctd  thtX)ti};hoi]t 
for  tho  transroiasion  of  power  from  the  motor  to  the  u.\le. 
The  oonetrucLion  amd  equipment  of  10  biUm  of  tram  line 
l>er  horee-powor  C08t«  ^04,000dols.,  (or  electric  [Miwer 
462,CM)0dol».,  for  cable  tt03,000dola.,  while  tho  ininuiJ 
running  exjtemos  in  the  three  cu«es  are  resiicctivcly 
107,l>40dols.»  .M,S91dok,  and  lOI.lilOdola 

If  thia  estimate  is  even  approximately  correcti  it  shows 
that  the  itnntutl  coat  of  rmiiiiri^  tnim  lines  by  eWtricity  ik 
fiir  lexs  than  by  LurKe-potiui  ui'  ud>lu  tmction,  und  althou;;li 
tho  initiid  exjieiiso  fw  eloctrii-  Minfltruction  and  eipiipinciU 
i»  greater  than  that  for  hwrse-jiower,  Lhu  anniml  nxpoiiso  of 
electric  tnii:lion  is  Ium  th^in  li:df  that  of  home  tractittii.  7'ho 
cnginiMtrs  statu  thai  in  all  caRca  the  maximum  pricw  h^vo 
been  charge<l  nj^inst  the  electi-ic  Hystvm  and   aiinlmiim 

Svx»  against  liomes  and  cables.  Of  course  it  ia  extremely 
fficidL  to  verify  such  BlatemuntA,  aii{l  (heix;  is  no  doulit 
that  the  cont  miutt  ditl'er  very  considerably  In  dilTereiit 
places. 


lilSULATION  AND  INSTALLATION  OF  WIRES  AND 

CONSTRUCTION  OF  PLANT. 

Bv  rnoF.  xuBr  thomwk.*' 

I  hiira  bean  raquBBt«d  bv  present  my  views  on  the  Hbi>v« 
Milijnti  and  hai-uiu  lecklesaly  allovred  myself,  in  spite  of  th» 
man;  other  donmndB  upon  my  linn:,  Ni  nccupt  the  diAinuanslii]! 
"if  ymir  cutmnitt^c  on  the  same  kubJBct,  1  Itavu  felt  it  luy  duty 
U)  nl  leanl  any  nii.iiiKh  to  jitTjvrjke  »  ([uiierHl  iMncuKsion  and 
illleKhaii|[u  •'(  vicwn  Wwocn  »lli*ra  wh<i  nuy  hivo  giv«n  more 
IiPmU]  atudjr  til  lhu  luiitUini  in  Imnd.  My  emloiii-iiiir,  l.liurvforo. 
will  not  bo  lo  arbltnirily  lay  i\imn  any  rules,  but  nitJiur  tii  [Kijut 
out  JiroctiuiiiS  iu  wlilch  iiiforiiuiticiti  may  be  gained  anil  iiiijityjve- 
IneiitA  made. 

Tho  stibiect.  is  curtauily  ver>-  exteuKive  in  its  scope,  and  aould 
Ii»t  Iw  limit,  with  except  in  a  eery  sujicrtiiiial  way  iu  tlie  time  al 
our  coHMiiantl,  mid  meanwhile  I  feol  eotittminoil  t*  state  that  I 
tiiake  no  tlaiui  Ui  the  i».«os»ion  o(  any  uf  tlio  qitalifioAtiunB 
whioh  would  be  rei[ui)iitii  for  ttii-touj^h  work  mi  tViu  subject. 

Ill  the  iiistatlatioii  u(  an  vUmLric;  light  or  powur  jilant  we  first 
of  all  find  tlist  the  condiliiais  vary  very  widely.  Iu  tixa,  Iwca- 
HoiiB,  tlie  liisUiii^e  eoverod,  or  ienutli  of  circuits,  andthw  clinuitic 
wHwcU  mot  with,  need  lo  be  (.■■insidertMl. 

Then,  ngnin,  llw  nature  t.f  tho  plant  it*clf.  wht-thor  ui-o  light, 
direct  iiiQindeneeiil,  nUeniat.ijig  KyBtum  witii  tt-Hiufomivra  or 
eoiiiurters,  Ac,  KDvenm  to  «  lurjuj  c-jitont  tlig  (xiiidtti-^iia  of  tlii: 
in«tallfttiii.ii  of  Ihe  winm  and  of  tho  plimt  itjujlf.  Wv  uiay,  o( 
oourst',  find  in  a  mifflo  trtatioii  .*  iiutnllatiou  rcpresentatiuiiB  uf 
these  aud  otlier  chanictuw  of  pknt,  aecli  ns  luodimu  |K.t«ntiil 
drouita  for  ]MWer  tranBimissiim  alone. 

Three  or  four  yoaiw  a^u  wo  should  hfiiu  Uivn  nnjuirod  only 
to  take  inUi  necount  sinnJe  canes  i-f  high  ia.l«ritial  for  iirc  cir- 
cuit* and  low  (■fitontial  dii-cet  uurronts  for  umauili^cuiit  multiple 
arc  circuit*,  hat  the  rtuiye  tiow  covered  may  hv  ci>iini<lvn:d  to  be 
(roin  any  pwtcntiitJ  abo^-e  60  volte  up  to  several  tliouiMijuU  und 
aiiy  curriiiit  ati-ciigth  from  about  one  ampere  up  to  ticveiul 
tlioumnd  auipo:«8. 

In  oonsiderina  tho  proper  insulatinn  and  uist«]ling  of  wires 
for  oMvttyiag  theoo  poUintials  and  currents,  we  are  rujuintd  to 
still  further  cjiknd  our  field  of  view  and  diviilu  them  into  aerial 

"  Rtid  by  M(.  E.  W.  Kii-r,  junr,  Iwforo  llm  ElwfML-  Liyht  Con- 
vcutlMn. 
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cut  evoriioad  wirca  or  eonductort  snd  undergreund  systAiiu, 
each  of  those  tidcon  in  uonnection  inth  the  conductor*  for 
door  dUlribuli-Mi  to  the  tioiijii,  uiolora,  tt  o4li«r  wiei^  ut«rs. 
Wo  lin\'u  tliuH  oulliiiiyl  thi<  fmld  which  >Jioiitd  \n;  cot'er«d  in 
•  Ivaliiig  witJ)  a  suhjoct  such  n»  wu  liav«  before  us.  Insulati' 
niifl  instjitliitiiiti  of  wirca  and  construct icm  "f  pltint  woi 
furnish  us  •  subject  materiel  to  fill  a  many-pwed  Toluine. 
not  hy  Any  means  cxhauet  it.  May  such  a  work  soon  be  fi 
coming, 

Coiiuvi'iiiiiy  tho  reUlive  luerita  of  ovorhcsKl  cvnduo' 
undcr^nruiitl  cottdiicLoni,  it  is  uroUy  genoraUy  agrv'. 
uscept  for  v^tpuiiso  and  thti  difficullicn  of  iuaulatioti  and 
tions  froni  the  uiains,  the  uudorsi'ound  syetuui  would  be 
able,  OS  svoiding  uusighllinoss  and  liability  of  interfeimi 
either  by  loaknge,  ind\tctioiis,  or  contucts  w-itfa  other  overhi 
win<n,  Niiw,  t'l  pruxone  insulntiou  of  tlic  lines  coiiTej'itig  high' 
jxitariLiab,  which  [HiLvtitijiU  cannot  be  avoided  if  tlbtimce  is  to 
Eio  ciivered  withoui  oialaclom  (if  such  aiioe  lui  to  tiKTc  a  pn>- 
hibitife  c<iet,  is  a  vitnl  (juoalion.  It  may  well  1w  ocinoeded  tbl 
w]\ou  the  jwjtentiaU  are  very  low.  say  100  to  200  solla,  if 
cidties  of  iiiBuIiitioii  are  very  slight  ns  compared  with  I 
the  use  of  two  nr  three  thousand  Tolts. 

It  inn  iKitablo  fact  that  so  far  as  concerns  tho  placing  of 
hwul  winw,  jiart.icidn.rly  tlio  wire*  of  tde},'raph .  lelophoiie.    _, 
citJier  KUL'li  HyHlciuN.    and  in   minie  casiw  nt  circlric  light  wira, 
extreme  disretrird  of  nyMtums  or  onlurly  dirvctitin  fi'r  such  wires 
is  thu  cause  of  luudi  of  tho  unsiuhlly  apiHiaratieu  prwsonlvd  l>y 
them,  and  aiucli  of  lhu  liability  l*i  get  out  of  iinler.     The  lan- 
deiicy  also  has  been  (o  use  very  light  and  easily  broken  wim 
telephonic  work,  such  as  nuiy  at  any  time  come  down  ujMtii 
ntu'osiuirily  ntriin^jer  electric  li^ht  wires,  strength  Iwing  i^one- 
laouK  with  rifidtoncy  in  thnsv  UtlUir. 

It  is  Ihiiuglil  tliat  thiin;  is  need  of  wimu  rules  or  enactmeols 
to  render  iuipniuihli]  iho  luiuei  of  Ivlogntph,  t«luph'>nii,  i>riTi)ti! 
wires,  tire  ulaniis,  livewinia,  desd  wires,  anil  uleotric  tight 
(wbteh  for  our  puqxiscs  uiay  bo  considered  vciy  live  wfru), 
as  may  )ie  seen  in  many  of  our  lsr){e  cities, 

i^Iiiiokl  tbe  wires  of  sit  kinds  be  laid  or  hung  in  onlnrif 
liutidhoi  having  a  dvlinite  direction,  and  only  vhan^ng  tJut 
diructiiiii  by  ddiuitu  anijUw.  such  ns  right  angles,  in  aeoetdaiMB 
with  a  pri'-amiiiged  nysl^iu,  I  thmk  that  much  of  th«  objedMi 
now  oiiatin^^  to  tho  placing  i-f  fivrrhead  ccsiductora  oould  W 
eliminated,  .^ild  to  thia  a  re<iutPi>uiviit  increasing  the  dun- 
bility  and  tenacity  demanded  (or  telephone  and  telegraph  wme 
and  their  eupp^ii^,  and  the  dangen of  leaks  and  grounds  weoU 
in  a  large  tnessure  be  removed. 

Many  trials  haro  been  laade,  and  eunaiderakle  progroM  1 
rcsultoi)  therefrom,  in  the  direction  of  seeurinj;  an  inral  " 
ocivoring  fi>r  dectnc  wires  na  may  sdajil  theiu  to  tlis  un  ot 
potontiiJa  without  Iciakiigc  and  prevent  contacts  fvriniiti; 
abmtion  with  other  wires.  This  ni>poars  to  be  one  of  tlie  im 
difficult  problemA  fii  electric  engineering.  The  problem  is 
so  much  bo  find  a  Snt-olsM  imubting  substonoc  for  wire  cove i 
iag,  but  to  Bnd  combined  therewith,  or  to  combine  thcrewii 
thu  qualitiee  of  tndclinite  durability  where  es(>i«cd  to  0: 
woBthoT,  und  gruat  touglineBS  and  power  of  rwaistiiig  cut ' 
"r  abnision.  For  overhead  work  not  ouly  is  an  exottUont  li 
liitor  capnblv  of  withstanding  very  high  potentials  withi 
luakauc    or  rupture  required,   but  such  property  must  lie 

Uuiicil  along  with  llic  mochatnosl  protrartase  of  hardness 

loughtietw  for  icidetiiiite  [>crioda.     Besicfea,  the  cuet  must  nu4  ba 
too  gieat. 

To  whnt  extent  any  quality  of  rnaulabed  win}  or  iusuUtlng 
niitterial  for  outdoor  use  fuMU  this  rei|Utrement  is  a  matter 
which  it  is  difbcult,  indeed,  to  dt-U^riaine  fully,  ixirticularly  sis 
lest  for  durability  must  neceesiu'Uy  ruf^uiru  a  lou^  time  Ur  con- 
piclv.  Indcol,  ]t  would  seem  that  riur  best  guide  uiust  be  tba, 
i-X|n)ricnce  gainctl  in  the  u»e  of  different  wires  on  a  large  stall 
under  ditrcrviit  climatic  condition*  and  witJicnit  extreniM  oT  haat 
and  cold  more  or  Ivk*  gruit. 

..\aidu  fniiii  ihe  iiisulntion  given  Ui  Uie  wina  1^  its  covariif, 
considered  jmrely  as  ho  iiumlator,  niont  atrasa  must  b«  laid  una 
the  rLxiuiroment  of  resistance  Ui  rueehaniuil  friction  tn-abnsMt, 
;m  teinliiig  U)  give  iiamimity  frum  grounds  by  contact  wiUi  Uitf 
wiRK  or  witli  tree  branchus,  roofs,  oomices,  &o.  Tonglinen  nri4 1 
ulasticity  of  the  insulation  are  lienee  seen  to  be  qualities  of  b^ 
iTiiiHirtaucu.  1 

Wliothitrsuch  niechaniuiU  tents  at  will  represent  the  ootMbtiMii| 
of  iuitual  practice  in  the  use  ot  tlie  wire  ui  rehition  to  abiMimJ 
aud  pervuiuiiin,  liuruling,  &'c.,  which  may  break  chruiuli  llii] 
ouatiny  of  iitaitlation,  oati  lie  devised  and  applied  totcttwiml 
is  somewhat  diiuMfuI,  IhougU  without  douhl  much  infonuabcal 
uiny  be  obtained  in  tht-  pursuance  of  such  an  object. 

The  retention  of  tin?  toughnitea  and  claaticity  fora  reoscc 
period  is  of  course  denuindod,  and  it  is  thin  rctouUon  wludi 
otherwise  excellent  cuvuiinj^  is  ufteu  sb»ent,  the  dfect  of  czi 
sure  being  to  rcitder  the  uiatorinla  brittle  and  porous. 

It    has  often  been   proposed   to  make  tests   for  the 
lation  resistance   of  the  coverings  of  cvrtaiu  lengths  uf 
wire,   taken   as  examples  repreaeutiug   au  aranice   fog- 
wire*,    under    potontiab    souiawhat    exceeding   that   exi 
under  nctuol    use  or  practice,  and  so  to  datonBiaa  the 
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Wililtrag  CMfMbililic*  of  cUfiVrwiit  wvorings ;  but  it  is  my 
flpiawo  that  wtuiv  luch  (oaU  on  tvriaiiil^  ttsuful  niiil  tmiHirtnub 
ud,  in  tlto  ouv  gf  iindci^^oad  niroa  aud  cablue,  iiitIi»i>eii.Kilile, 
J*,  for  ovcriwwl  work,  nnoo  moit  g(  tho  leugtb  of  tlia  wu-e  u 
•^t"**d  to  «ir  Mily,  wliicb  ia  &  pmctioftUy  perfect  iiuuLitiir,  nuit 
aifUM  Uic  «hai)oe  uf  n  Imluigv  ttvm  the  liiicB  nriac«  mi>sl  fruiii 
inpcrfectlf  insuUtiit);  supiiorU  iiiii)  trttm  ncriilciiUl  cx>nlAcU 
«nln  other  wirui  cr  sitrfii>:i«,  -'HldiUuiutl  UwUi  wnuld  in  iiuy  cikst 
Wroquired  to  doUtnuino  tlio  suitAbiJiljr  u(»in  i»aiil»ti>r  fur  ovcr- 
imd  Ime».  Iii  tJtis  connoctinn  it  nin^  be  alnted  Uiiil.  during 
(kuoderatonuA  nrvrliowl  wires  nrv  mibjocted  tu  violent  iudiiu- 
tHud  rfiecta,  K"*i<>X  "«;  iffU-miiiicn  to  the  momoiitAry  chiirt;inH 
«tfth«liiiaB  with  )>'jU;nlalii  vtiry  fnr  in  vxcum  i>{  the  jMitviitial* 
<A  »aj  dynniitue,  luid  cn[n)>le  of  liroiikiiiKthriiiifjh  llic  wirccuvcr- 
B||  ™luav  it  iii*y  W  iwi»r  it  tuiith  &  uidul t>1ijec(  nr  vnjl  mirfitco. 
-  Ttsikiiijf  tiiriiUKli  iiMy  jpvc  liiui  Ui  n  h«ii1(  niiot  uOiii^li  mil 
'i-witl  by  iJtc  dyiMino  Gunmit  iUclf,  if  of  IukIi  |"jUnit»d. 
ud  u  At  the  «UD«  tiino  ulhvr  coaditiona  be  f&vounthlti  tu  a 
JinwmiuM  of  current. 

When  orerhend  wima  «r  jkiIb  ltnc«  are  ra^iiiriM  Ui  pMs 
thnMKfa  uid  betirocii  bniiichtiB  cf  me*,  «  ooriditiini  nut  iiifn-> 
i|Mefit  in  nuMiy  (*f  iiur  towns  nuO  dliea,  ooiiflidnmhlv  diftk'idLy 
iDiiy  lie  fmnMl  in  (irMcrviiig  iJie  iiiaulittiiiu  uf  llic  lint-,  tlm  cijvcr- 
ini;  tif  wliicb  tH  a|rf.  tti  bu  nibbcfl  nff  bybhctreebmiichuitHwiiyJtiif 
in  ttie  wind.  Fulening  in>ulnb>n  to  tJip  brancbea  for  lupiMH-t 
and  ntlAchmeut  itf  the  winai  is  tat  imci:rt*iti  romedy,  on  Acoiiuiit 
'i  ttic  SWA}' ill  i;  I  if  tlie  tniti  lAkiii){  ]iU(.<o  in  diirureiit  diiui^tiuiis 
oiit  timturerw  l<>  Uie  line  uf  win.',  »>  LiuiL  itiu  wire  ik  Htmiiiod  >ir 
d«t«cli«l  from  ita  scippivt  aluiij;  with  tlut  iiMiitatiir  by  llui 
tvdcnc*  uf  the  ACtiim*.  Mxny  and  in{>cuiuna  nni  tliu  duvit/ua 
which  tho  orm'  xoidum  lineman  miikos  \im  <if  In  luilduuly.  <ir 
graduAlty  aiul  iiiysUiriniudy  lop  off  tlie  •iffuriding  limb,  when 
dw  outt  u  exc«]>ti(i»ally  vritiaiJ.  oitrl  pvnniMi'in  fi>r  the  ainpu- 
tatitm  of  the  uBeudiiig  niutiiWr  iHiiiui>t  ho  cibtaiiiod  itoia 
tbs  cuDaerrative  cittwii  trhuM-  aiduwitlk  mij|HtrU  Diu  olTictJiirtu  tti 
th»  lincnwi'a  ambitioni. 

It  ia  aim  customnry  tn  thiokon  tho  iiuuLitiuii  uf  tliii  n  iin  nt 
neli  (ikeas  aa  arc  thnmt^viied  by  abnuion  by  winding  on  it  ii 
widv  Uiiid  vf  tuugh  sikI  ulhesive  tjipe,  lucii  aa  can  how  be 
finuiil  in  tlio  lUBfkvl.  If  mintly  hikI  thorinighly  Anno,  tha  iiiBii- 
lutiuii  Iff  thti  wire  »w/  Uiua  ofuiti  Iw  ]>ro««rvcd  under  decidedly 
advene  oonditioiia. 

It  raiutbe  admitted  that  th«  iiiKuktiim  cif  it  high  potontkl 
cinruit  lain  iiBTor  bo  t'xi  good,  and  th«t  therefore  miy  inoniiuni 
which  may  tend  to  its  ini|>rov«mcnt  and  prvacrvatioii  u  ii  double 
advantanv,  for  not  only  aro  tho  dangen  of  groundt  antl  liMka 
laMoftM,  but  tho  power  of  the  current  to  do  uaefu)  work  ia 
aadated.  A  ooiuidflrahte  laakngo  from  »  high  put4>»tial  cimiiit 
MMUW,  indeed,  a  loaa  of  nower  or  «flicivricy  of  the  ayaletn.  Fur 
iiwlAnoe,  tl)o  k«a  of  onu-iudf  an  am|wit>  of  cumtnt  nt  n  jiotvn- 
tod  at  1,500  TiJla,  would  ruprvaont  iibout  one  liorav-poner  (>f 
ourreat  energy  l«at,  ctiatinjf  more  Uuui  a  liurne-[ivwri;r  nl  tito 
4]nuunv  ptiU«y  to  supply  audi  a  l«ak.  Xliia  ]ntl«r  connuknition 
k  of  «apccial  ini|>ui-t«iio«  in  de«lia|{  with  t!iu  luioa  fuudiiiK  Iniiia- 
leOMn  with  iilt«mattng«WTcnta  at  high  ])otentiHb. 

With  1,000  V..1U  ill  the  primary  circuit  it  ia  reiidUy  wen  that 
a  badly  couatruiUid  i>r  Iv^ky  lino  might  uutly  causu  tho  loss 
«f  a  cuiuidcfublc  iieivunta^o  of  current,  such  lut  vruuld  i-uduuo 
the  eooiioiuy  of  tlio  sysloiu,  inortt  jnrticularly  whtin  naming 
inulttr  light  luada,  at  which  lijiie  it  in  deaimblu  tit  aocure  iuid  to 
kect-  tlia  b«at  puaeible  ufliciean'. 

VVhun  wima  or  cabiM  are  bu  De  laid  uiidar];ri>und  their  reaia- 
tancv  to  nbraaion  ia  of  impurtnnco  (Hily  irhisii  tlioy  n3i|iiiro  bi  bu 
drawn  into  conduibtortccliniu  i.if  ci.mduitB,  but  whun  oia'u plitiicd. 
intact  thoy  am  not  nucunnnnlyfurtbcrniibjccttomcchiuiioidiniury, 
ai  lliey  are  fcunurall)'  Humiundod  by  |>nit«ctivv  caainfj-a  or  lubm. 

Thv  total  uxcluBioii  of  nitiiature  nnil  the  gHaauvinii  by  the  wiru 
ewverings  of  a  bi);h  iiiaulatdun  ruaiataiici'  mv  i*i>i|iiiHLUtii  of  jcreat 
bipwlAQce  ID  such  work.  Tlio diflicultics mv  with  low  lutuntiula 
eaaipantiToly  easy  U-  provide  Hgniust,  btil  in  tlic  uiau  of  wiriM  at 
tughdecttic  potentials  or  |>raMurcs.Biictiaanr(.'li^diitunill«mHtiii(; 
nimait  prituni-)'  line*,  vich  dtflieullica  arc  inucli  exjtggL-r»ti.Hl. 

TIm  leaat  cxoodi  of  moi^tun^i,  aiich  as  may  occur  by  tUwa  In 

Uh  iHautAlioai,  may  ruault  in  tliu  nnxhiction  of  a  ImuI  ground,  or 

1  ilnjht  toak,  due  Ut  aomc  uritfiiJU  dnfnct,  may  lo  itripnive  iUelf 

I  •-  (laaaAfpi  vS  current  u  to  beciimu  ii  bud  f^uJl  <ir  n  o(>iii[i1i<ii 

.ti"ii    tu   earth.     It   would  eevni  butt  in  all  isuux  ni>t  to 

i':ouiKtii  the  iiit«}^ty  Kiid  perfection  of  Imt  a  ninylt! 

'  <  atiiig  or  cvveiiug  for  the  wire,  but  Ui  gire  to  it,  aay. 

til,'*  auoceaajvuly  applied,  and  which  are,  ui  »  niiMsuTu, 

u'  coverings,  all  of  tho m  imjwnioua  t^t  moiBture  nnd 

1  omnL  iuaukOon.     If  ouinpoMd  of  dilfurant  ninl«ii»ls,  theiwculiar 

litbilitim  to  dufoct  nf  one  Hiivh  tunting  uiny  p^Mibly  bu  cotupett- 

'  Med  W  other  ipujititm  in  another  outiting,  no  thiit  thurg  nirky  he 

■tall  cliancu  of  «ii^riKiMd  dcfcctii  in  all  cuttiugH  alikc- 

LoC  bat  tike  inauJaiiii^  oi]hi<:ity  of  oooh  htyur  or  couting  bo 

Bfly  good  to  withstAsd  the  put^iitia]  used,  atid  it  is  dittivult  to 

tDOoAve  how  trouble  could  aria«  from  lenka  due  to  defoctivo 

po««kins  of  theeovering.     l''int  cost  is,  however,  a  barrier  to  the 

Bf«ctioti  of  imdM^grwuid  ty*t«ins,  to  aave  whicli  cost  less  effec- 

rc  and    ch«ap»r  atructuros  are  often  ^'iv-«i)  the  place  which 

be  oceupM  hj  the  more  perfect  and  more  costly. 


It  is  important  that,  in  caaes  in  which  overhead  wirea  or  wires 
alwvc  ground  arc  connected  with  underground  linca,  efficioni 
tntsiiia  fur  carrying  inductii-o  diaohai^gee  to  cuth  bo  proridod, 
Kuuh  AH  in  necurml  by  the  unv  of  proper  liclltning  armtcnt ;  for 
faiiltd  iiiNy  otherwian  be  pn>dtic«u  in  tne  beat  undcrgrnnind 
«yaU!iii  of  uimductoratlue  tiiatntic  iitductioiial  dioctiargw  cxinling 
duriug  thundoratonua,  at  the  itionicnta  uf  lixhlniitjf  <liiu:liargv. 
These  diachnrgDa  arc  in  overhead  lineaoft-tiinea  quite  \igomua, 
\nii  ca[)ablo  of  imncturing  niodcrnto  thicknesses  of  insulation. 
They  uru  not  I'l  bo  amfoundeil  with  actual  passages  of  lightning 
atrolin  I"  the  line*,  which,  of  courae,  have  an  indnitvlj  gr«aMr 
capacity  for  iiiiachief. 

The  pi'uaen-ation  of  the  insiilation  uf  inaidt  wirinf(  ia  not 
dilHciilt  where  the  poteniiala  used  are  low,  hot  ia  it  ditficult 
with  due  exorcise  of  care  and  skill  in  the  running  of  the  wires 
anil  till.'  aeleclion  of  aiiit«Me  c>Rir»ei  for  them  to  take,  to  inataU 
Kunple  Kera>:»  linea.  such  lui  thoae  for  arc  liglita,  which  shall  bt> 
practically  vxempt  frotii  limkage,  iin.li<M  iibmdtxl  and  brought 
Uito  contact  witli  omductinjt  objtwta  or  inoixt  Nurfacno  involvnig 
I«ak  to  earth,  rufortunalely,  owing  to  lack  of  skill  and  Juilg* 
ment  and  haate  in  iiiatalling.  ntiich  of  the  wiring  done  is  nut  as 
well  d»iio  fin  it  should  be  for  tho  b«8t  resulta. 

Distributiiin  of  currant  bi  gr>iui>a  of  incandescent  liuhta  iipott 
arc  liglil.  or  other  high  potAUili.tl  linca  Hhoidil  always  l>o  nnner- 
Inkeii  with  gnuit  ciin.%  and  it  is  tlnaight  that  ancli  work  ahould 
only  111!  iiiKloi-takmi  wiviin  uxciiptioiiidly  favourable  coudilioiitt 
for  a»'oiding  accidental  iBiikiiges  exist,  esiiecially  should  the 
potuntinl  of  the  line  at  tjie  dynamo  exceed  1,500  volts,  or  an 
amount  whioh  would  siiatain  thirty  arc  lamps  iu  seriuii.  Uiie  of 
the  imjKirtant  olementa  of  eafoty  iti  aut^h  inatalhitioiis  ia  stm- 
plirity  iLiid  (taae  of  iiiNi)ecti'>n  '>f  Uia  wiring,  and  no  cuiicealud 
win-ji  should  be  imed  in  tlivin. 

CiincerniiiK  the  wiros  wliieh  aro  suitjiblo  for  iudixir  work  /ind 

IMirticiilarly  for  high  jNttentiala,  the  ciulL'nvour  hits  been  to  ooni- 
line  moisture  proof  and  fire  reaistin^'.  or  rather  inoonibustible, 
inateriala  in  the  coveHiig.  The  diHiciitty  luu  been  to  And 
moTstitro  resisting  Hiilwtances  which  would  not  carry  tiro,  and 
lire  resisting  or  incombustible  matiii'ial  which  wmld  not  carry 
or  Absorb  atoisturo.  Tha  two  jtruiiertiua  tMdia  in  moat  casiu 
iticoinjMitLblo.  Tho  tuiiduncy  now  is  to  suiToimd  the  wire  with 
a  lirst  covi^rlng  of  moisturo  ]>roof  niat«rial  of  the  nature  of 
mbbor,  bituinvti,  rosiiia,  Sm.,  and  outside  of  this  to  plaoe  a 
swoud  Inyer  which  will  tiut  oarry  tiro. 

For  house  to  house  and  general  incandescent  lighting, 
where  the  <li8tiinc<'*  frunL  the  station  nrv  iii>t  ti,io  grent,  the 
direct  low  |K>tvntial  sy*tcuLS  possMS  most  of  th9  attvwita^, 
tho  difhcultio*  of  luikage  from  the  defective  insulation  bciiij; 
of  ooutsc  nt  n  niiiiimuui,  but  wliorv  the  dislniicea  lire  so  great 
aa  to  ninko  tlie  reiiuireil  outlay  for  oupjier  in  the  con- 
ductors )iractiu«Ily  prohibit  tlm  extension  of  tliu  system, 
u  tranHforinur  or  conveEter  system,  if  of  good  dosigii  and 
oconomy,  may  bu  nuido  to  yield  excalluutvesidts.  In  such  casos 
the  high  ixftenttal  ]rruuarj  wirsa  need  act  enter  the  butliUtiRi 
or  when  they  do  may  be  siutAbly  prot«ct«d,  the  house  or  ituiile 
lines  being  of  siith  Knv  |niluntiAln  nn  tti  be  run  with  uixlinnry 
pn.'CJkUtioiis  an  to  livdcage.  Uowt:vur,  the  integrity  of  the  system 
wiiiilil  In;  chniigt^l  should  a  connection  or  leak  form  between  tho 
prinuiiy  and  BiicotuUry  wirus  of  the  transfonnci',  thus  c>.>nnoct- 
iiiK  the  local  or  houat.'  line  with  the  high  ix'tonti/tL  outside  mains. 
Such  a  connection  might  ossilyexiat  uneuf^pected,  and  woulil  Ira 
a  ciiitstaiit  Birurce  of  muiincu  or  p>^iBi>ih]e  danifer,  uotdisufvurnlilu 
by  the  mcrotvste  forgruuiids  asnpplieil  t<i  tlm  primary  line  at 
Ihcstrttioii. 

Tlut  eijHHlient  of  securely  gnmiidiiig  the  socomUry  or  local 
lines  wiw  duvised  by  me  to  ovei-como  this  dilHculty.  It  insuros 
immunity  fniiii  the  risks  aruiiig  out  of  {'.issiblc  leaks  from  tho 
primary  lines  to  the  house  lines,  liecausu  suuh  leaks  are  at  oiico 
detected  by  the  oniinarj-  testa  for  grounds. 

The  coiiaideratii 111  of  tlw  sidijiict  of  wkst  appliances  ai-t;  thu 
tjest  for  the  del4icti<>n  nnit  liH^tioii  of  lenka  or  faults  in  tliu  insu- 
lation of  comliictors  when  they  oxiat.  and  whether  the  ordinary 
crude  mvlhiiilN  art:  mbiptcd  to  all  cases  by  such  detection  would 
jipiltiin'  iliB  pi^iseiit  jjupur  nnwh  beyond,  its  intoiidsil  limit*,  and 
It  will  luivc  secured  ila  object  if  it  opens  up  nn  opiHittuuity  ur 
gives  oconitioti  for  a  free  discussion  and  the  iiilurcliniiue  of 
oxpcrieiioe  Hiid  ideas  upon  the  geneml  subject  forming  ita  tjtlc. 


SOCIETY  OF  TELEGRAPH-ENGINEERS  AND  ELEC- 
TRICIANS-STUDENTS* MEETING. 


A  uiOL'tiiiL'  of  lliv  stuJuiitn  tonk  (Ucc  ou  Thonday,  tho  lat  inst.,  Ur 
W.  U.  Moixky  Icing  c but nusn. 

Hr,  W.  E.  Bajnio  ul«.'ll>:^l .»  <luctiiBii>ii  U|x>ii  Mr.  Cockburu*ii  psiicr 
on  "Ssfoty  tii«w,  Su,,'  'lincriljiiig scrctal  tuiptev'emi'ntii,  imuof  wbitOi 
in  to  K-i>la(%  tlK-  lusilm  iifllot,  all  essmlial  [wit  ef  Mr.  CJoclihum'K  fuse, 
liy  a  aiiLsll  aiJi-iog.  A  iluplex  cut  out  v'ss  aim  im^itiniicd  (derised  by 
hiinscir  Slid  liii  bruther].  in  wWh  '  Mxeiid  ^uc  ta  thrown  into  circuil 
A^r  M^iiic  Jcliuitt  tiiiiu  lias  cIsliBt^l,  useful  ill  caans  of  aoddcutal  or 
dMlgliviI  >hol1  i'in'iiil.>  lantiiiK  oiilY  t^r  n  »liurl  liliitr. 

Itessn.  lAmb,  Ham*.  Aaa«*,  ju<1  Kardar  toutiuuvd  tbv  di»- 
cvubiuu.  A  vet<:  'A  ili;>ii)>a  lo  tlit;  cliunuAU  ivrininiiteJ  the  pneeedlngt. 
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notice:. 

tyitk  our  iifue  ofjanmnj  6  we  s/ave «  Portrait  of  li  Gra VKis, 
Ewj.,  Prrsidtnt  of  the  SockUj  of  Tdrginph  Enprntrt,  and  liiiltd 
OUT  inlaitiim  tff  giping  a  seriea  oj  Portraiti  af  tmiiient  EUdri- 
dans  of  the  century.  In  /uJjiinunU  o/  our  pmiiiae  m  ha\:t 
already  iesacd  a  PortraU  o/  W.  H.  WoLLASTON,  M.D., 
F.ltS.,  toiiO  tMi  in  Ki6  seintlijic  yrimt  at  the  ht^iimiiig  </  the. 
fenlury.  J'Am  wUl  ht  /oUoicxd  by  SiK  HLMPJiKKy  Da\'Y, 
F.R.S.,  kAojc  /uwm  at  an  etatiKiau  is  slUl  tnore  prominent 
Am  ttof  o/  WOLHSTUN.  Pvrlraih  of  Past  Presidenh  of  the 
Boeiti]/  art  in  jirrjMWdion,  and  wc  h^r  mm  to  itavi  ready  thul 

p/Pbof.  D.  Z.  Hucius,  F.ICS. 


PRICES  AKD  COMPETITION. 

In   our  article  of  lust  we>ek  on  transformer 
accumulators,  was  a  Beuteuco  whicb  deserves  mucli 
more  consideratioo  than  it  is  likely  to  get  wbilo 
eiiilnRclded  in  the  middle  of  that  article.  The  Eieiitence 
wc  refer  to  reads  as  follows  :— "  It  is  aa  open  secret 
that  profits  on  the  manufacture  of  dyitamoB  ban 
of  late  dedinecl  almoiit   to  the  vanishing  point.*! 
ThB  fact  is  too  tnie,  &nd  may  he  accounted  for  io^ 
various  ways.     This  result  is  paj-tly  a  legacy  left  by 
the  electric  li^bt  boom  of  1881-3.    Compaiueswi 
Ibuii  lluntuil,  ^vhich,  in  their  eagemees  to  get  60 
sort  of  a  buaiuess.  rao  down  prices  so  thai  it  becami 
impossible  for  respectable  firms  to  follow  and  live. 
Then,   when    itie  piuch  came,   workmanship 
saorificod    to  ohea.pnc&8 ;    purchaKcns   subseqi 
finding  out  th&t  their  so-called  bargains  wer^ 
costly  kind.    The  amount  paid  for  attempted  repsi 
was  greater  than  the  first  co«t  of  the  dynamo, 
this  after  a  Bhort  wear,  so  that  in  a  good  man; 
iuEtanccs    the    machine  dc&condod  into  the   sera] 
heap,  and  its  original  ptfkc(<  knew  it  no  more.     The 
bankruptcy    court    and   the  auctioneer — admimblJ 
inetilutiony  as  they  are  in  their  way — have  much  tfl 
answer  for  in  tbc  lowering  of  prices.   Anotlier  incidenr 
in    the    downward    march    hab    been    caused   bjr 
qnotntions  made  to  get  on  the  Oovernment  list,    m 
may  be  that  in  some  cases  the  work  so  obtained 
was  profitable ;   but  wo  arc  inclined  to  think   Ifat 
profits  in  many  cases  were  of  the  mo«it  intoogiUi 
character,  and  we  are  quite  sure  the  result  on  thi 
whole  has  not  been  satisfactory. 

The  number  of  firms  entering  into  tho  trade  ao 
dealing  with  electrical  apparatua  is  largely  increas- 
ing ;  and  it  is  with  a  view  to  their  intereets,  aa  wd 
as  in  the  iutereets  of  the  older  firms,  that  va 
have  ventured  to  discuss  this  subject.  The  industiy 
is  rapidly  extending.  With  energy  and  caution,  □«* 
firms  may  spring  up  and  be  successful.  Too  great 
a  rush  however  into  the  busineaa  most  be  deplored, 
as  must  every  attempt  of  new  firms  to  obtain  biui- 
tiess  by  unduly  lowering  the  catalogue  prices.  L'il< 
doubtcdly,  if  the  profits  obtained  in  any  inda6t7 
are  abnormally  large,  it  Is  iu  the  inturosts  of  tlis 
general  body  politic  that  more  capital  and  moreoom 
petition  be  embarked  in  this  particular  enterprise. 
But  it  cannot  be  said  of  tho  electric  lighting  induslijr 
that  the  profits  are  too  large,  rather  the  contrary ;  n 
far  as  balunco-shccts  tend  to  show  anything  ibey 
show  a  fair  amount  of  work  at  too  low  a  profit.  Tha 
mere  fact  of  having  obtained  an  order  for  a  dynamo 
or  for  a  number  of  dynamos,  iu  the  teeth  of  rivals  may 
prove  a  source  of  gratification  for  the  moment  to  Um 
particular  firm;  but,  if  the  order  has  been  obtained  b} 
means  of  too  low  a  quotation,  the  ultimate  result  ouy 
IJObsibly  be  the  opposite  of  gratifying.  The  prinw 
cost  of  any  dynamo  can  be  calculated  to  almost  oi 
quite  one  per  cuit.  of  accuracy,  so  that  there  i&  hq 
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tbM  room  for  eventualitieG  there  ia  in  the  colcula- 
iious  (or  a  riu]w»j  oi  a  canal.  Extending  the  sphere 
of  di&cnsfiion  from  dyniuuoe  to  a  ccmiplcte  installa- 
tion, it  is  not  very  difticuU  to  ascertain  when  too 
low  a  tender  has  been  submitted.  For  example,  the 
consensus  of  opinion  {rom  practical  lueu  ie  against 
the  published  amounts  as  tendered  for  the  City 
Ugliting.  Il  cannot  for  a  moment  bo  supposed  that 
the  men  who  have  everj*  inducement  to  support  the 
ptogrc&s  of  electric  lighting  would  uttci  an  adverse 
cribiciam  if  it  were  posaible  to  restrain  it.  The  same 
line  of  argument  may  be  pursued  in  regard  to  all 
dectrical  apparatus.  Just  as  the  pi-ices  of  the  best 
makers  of  steam  engines  are  appro.'diuateiy  the  same, 
&0  the  prices  of  the  bcBt  makci's  of  dynamos  must 
also  tend  to  an  average.  The  slit^ht  differences  there 
must  he  will  easily  he  accounted  for,  inasmuch  aa  one 
maker  will  profess  to  give  a  detail  or  details  dilTerently 
to  other  makers,  and  maintain  that  this  peculiarity 
really  makes  bis  machine  better  and  cheaper  than 
that  of  a  competitor  who>>c  catalogue  price  for  a 
amilar  machine  is  £5  or  .£10  lower.  Output  for 
weight  is  not  the  best  method  of  judging  the  value 
of  a  dynamo.  Some  members  of  the  profession  have 
uo  other  idea  than  the  machine  which  gives  the 
greatest  output  for  the  lest  weight  is  the  best.  They 
are  wrong.  Prices  may  at  first  be  diminished  by  the 
of  toosmallacjuantity  ofmetaJ  ;  but  depend  upon 
the  maintcuance  will  involve  a  heavier  outlay,  and 
e  total  cost  will  be  more  greatly  iucreaeed  than 
when  due  attention  is  paid  to  the  "  factor  of  safety." 
Another  question  which  as  yet  has  received  verj- 
little  attention  even  by  the  most  practical  firms,  ie 
tbd  coat  of  selling  or,  as  it  may  be  put,  the  cost  of 
obtaining  orders.  As  competition  increases  this  will 
bear  a  considerable  percentage  to  the  seUing  price 
of  the  article.  We  could  give  a  nimiber  of  specific 
examples,  hut  it  will  perhaps  be  best  to  cite  cases 
altogether  outside  our  particular  industry.  One  case 
before  oa  shows  the  cost  of  obtaining  the  order  to  be 
lietween  30  and  JO  per  cent,  of  the  Jiett  price 
leceived  for  the  executed  work;  the  payment  for 
which  in  most  cases  extended  over  a  period  of 
18  mouths.  Another  case  to  the  point  is  where 
the  traveller's  salary  and  c.\peusea  came  to  about 
£1,000  a  year,  with  Tetoms  to  about  £11,000  to 
£12,000  during  that  period.  The  above  amounts 
arc  exclusive  of  advertising  expenses.  The  first  case 
Applies  to  a  company  in  which  these  expenses  are 
nil — the  latter  to  a  company  almost  or  quite  the 
largest  advertisers  in  the  world.  It  will  be  seen 
that,  without  a  complete  knowledge  of  the  per 
ceutage  to  bo  added  on  in  the  second  case,  com- 
parison is  difficult.  However,  it  vaiky  be  said  that, 
with  every  addition  made,  the  percentage  cost  of 
the  latter  was  less  than  /laif  that  of  the  former.  It 
is  this  coet  of  selling  that  is  seldom  taken  into 
account  by  new  firms  ;  and  iu  their  inuoceuce  they 
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imagine  they  can  easily  ondersell  the  older  firm  by 
10  or  15  per  cent.,  this,  say,  being  the  amount  it 
costs  to  sell.  Perhaps  the  eyes  of  some  will  be 
opened  by  these  remarks  ;  at  any  rate  we  sincereiy 
trust  those  who  think  of  underselling  their  trade 
competitors  will  think  eerioxialy  over  the  matter 
before  taking  a  leap  which  may  prove  to  be  loo  much 
a  "  leap  in  the  dark." 


ELECTROMETALLURGY. 

The  subject  of  ulex'tro-inetailurgy.  taking  this  term 
iu  its  widest  sigaification,  is  of  considerable  im 
portance  actually,  and  of  immense  importance  pro- 
spectively, not  only  to  manufacturers  of  dynamo 
machines  but  to  the  rising  generation  of  professional 
electricians,  in  whose  hands  it  piacus  almost  cm- 
limited  opportunities  for  useful  work.  It  is,  however, 
one  which  has  been, comparatively  speaking,  neglected 
by  scientific  journalism ;  for,  even  in  the  columns 
of  the  short-lived  Eiectro-MeiaUitrgist,  little  or  no 
attention  was  given  to  such  wide  applications  as  those 
of  the  electrolytic  refining  of  metals,  treatment  of 
ores,  and  manufacture  of  chemical  products :  and 
the  above-mentioned  term  -wan  apparently  taken  in 
its  limited  sense  of  the  electro-deposition  of  metals 
for  protective  and  ornamental  purposes.  AVe  think 
it  probable  that  this  neglect,  justified  in  some  cases 
by  the  system  of  secrecy  which  has  prevailed  in  cer- 
tain works — as  for  instance  in  those  of  the  Nord' 
deutsckc  AJ^ncrie  at  Hamburg — has  reacted  injuri- 
ously on  the  applications  in  question,  by  depriving 
them  of  the  interest  and  initiative  they  might  other- 
wise have  awakened,  and  rendering  impossible  any 
useful  suggestion  ou  the  part  of  the  theoretical  elec- 
tro-chemist or  the  electrical  engineer.  We  have 
heard  of  cases  where  some  such  suggestion  might 
have  entirely  altered  the  aspect  of  affairs— where, 
for  instanco,  energy  was  expended  iu  converting  a 
/errk  into  %/errous  salt  at  the  cathode  and  in  mi- 
doing  this  work  at  the  anode,  or  whem  the  practical 
advantage  of  equalising  the  resistances  cf  the  dynamo 
and  of  the  external  portion  of  the  circuit  was  en- 
tirely lost  Bight  of.  For  these  and  other  reasons,  we 
are  fully  disposed  to  devote  some  portion  of  oiu- 
space  to  the  consideration  and  discussion  of  those 
applications  in  which  electro-chemistry  is  involved, 
and  which  have  hitherto  been  generally  regarded  as 
being  of  too  tentative  a  character  to  be  compared  in 
interest  with  such  applications  as  telegraphy  and 
electric  lighting.  , 

The  treatment  of  this  subject  might  advan- 
tageously, we  think,  be  commenced  by  certain  elimi- 
nations— by  examining  in  what  directions  anything 
like  an  industrial  application  on  a  large  scale  would 
appear  to  be  clearly  prohibited  by  thcoietica]  con- 
sideratioiiii,  i.e.,  by  ascertained  fuels  which  have  been 
generalised   into  laws.    The  waste  of  energy   and 
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means  in  tlirections  which  to  some  may  appear  fall  of 
promise,  bul  which  ii]vetiliga,tioii  has  alreiid^  Hhown  to 
be  hopeless,  the  negative  work  which  is  more  dctri- 
meutal  than  inaclivity,  is  above  all  thingR  to  be 
deprecated  and  avoided.  From  it,  however,  when 
consummated,  may  he  ohttbined  useful  warDings,  eveu 
more  emphatic  tliau  those  uf  theory ;  and  the  record 
of  paBt  failures  is  often  more  interesting  than  that 
of  past  succGsaes,  since  it  leaves  open  the  path  of 
future  progiess  whilst  indicating  the  directions  to  be 
avoided. 

In  regard  to  the  ainoiiiit  of  attention  anti  space 
which  will  be  devoted  to  the  subjects  referred  to,  we 
shall  uf  euursB  be  guided  by  circum stances.  We  Cftji 
do  but  httle,  comparatively,  ^vitbout  the  co-operation 
of  recognized  anthoritiee  in  the  domain  of  electro- 
chemistry and  of  practical  workers  therein  ;  and  one 
of  our  objects  in  penning  the  present  article  in  to 
invite  and  secure  such  co-operation. 


ELECTRIC  LIGHTING  OF  THE  CITY. 


At  the  nieetiuK  of  the  Coounissioitei's  of  8ewurti,  held  at 
tho  Guildtult  oil  Tiiewtiiv, 

Mr.  Bkiixjuan  brought  u|i  a  report  of  the  Streelii  Com- 
mittvo,  recommeiidiiig  thiit  the  {icoixwed  cutitmcl  with  the 
AJiglo-Ainericiiii  tiiii-fh  Electric  Light  Uoqmratiim,  f«r 
lighting  H.  disLrict  of  tlm  City  by  niuiiDs  of  tiluctricily,  he  not 
further  iK-oceoded  with.  He  eaid  this  rej-ort  w;w'iii  coiieo- 
quuiice  of  the  important  iit4it«iii(itita  uiid  |iru|i<ci'sal&  bii1> 
initt«d  to  the  Court  when  the  queslion  was  last  (lieciuued. 
The  conintittee  comtidei'd  it  neceetirry  to  i[i'|\m-o  into  those 
pro]KHu.l!<,  iiid  Ix'tori!  duiiij;  8«,  they  wuiiUl  liko  to  clwir  the 
grmiiHl,  He  h(>[je!d  the  Cuiirt  woiUJ  not  take  ihie  to  mean 
that  they  intended  to  shelve  t-iio  (iiiestion,  for  aiich  wiis  not 
tho  uLsc.  Hitherto  tbuy  Imd  pitK-ULiIixl  on  tvcung  Utitis. 
Th«  L-ommitte«  hu|i«d  to  lay  tlown  certain  coiiditionii  on 
which  the  x-ariouA  coniuiniea  mnikl  b«  asked  to  give  a  pri<:c, 
tlieii  they  would  be  nblo  lu  jiidgu  which  woitlil  Ik:  the  moat 
satisfactoiy  proixjsal.  The  committee  were  anxioi»  th.it 
no  time  shoiiul  h*  lost. 

Ml*.  C.  T.  LLUUUS  could  not  <)iiik  iigrtio  timt  the  reiiort 
wa»  in  coiueijueuce  of  prw]Mi»Jil»  inuci*i  at  the  previoiw 
Courts  It  was  in  coiiitL-iiiienec;  of  tlie  Iwlief  that  the  jiro- 
]i0Bed  coiitrtct  witb  the  Itntnh  Comiiiiuy  wil»  wrong  in 
Iirinciplo  iiiid  did  rmt  ]<njtt;tl  lliu  rights  of  the  City.  It 
was  never  intaiuloil  by  At^t  o(  Piiilianiant  that  the  ConimiK- 
sion  ahoilld  have  |K)wer  to  grant  a  nioiio[>o1y,  but  simply  ii 
protiibitorj'  power,  llic  only  proper  wuy  wiia  to  go  to  the 
Ikuinl  of  Trade  and  get  a  licunse  for  seven  ywirs. 

Mr.  Trelo.vr  ho))ed  the  coutinittee  would  Lake  this 
iiuitt«r  into  I'otuidorutiuii  iktuncu. 

Mr. .).  C.  Bkll  vna  very  sorry  to  see  this  re|K3rt  liroilglil 
up  hy  the  Streets  Committee.  They  had  got  a  new  Streets 
CommittL'c,  who  woidrl  t*ik«  Bome  time  to  imusicr  the  diffi- 
culties of  an  electric  lighting  coitlract.  There  w;ui  only 
one  conip<>ny  with  a  backbone  able  to  curry  out  «uch  *  work 
aa  this 

Mr.  MoHTON  Hiid  the  committee  wei-e  in  favour  of  elec- 
tric lighting  if  it  could  Ite  olil:iineil  on  t«iTiD<  fair  and  just 
bo  the  citizvnu. 

Mr.  Hridcjman  snid  all  they  undertook  to  do  yrns  to 
miiko  m<]uiry,  and  it  might  be  that  the  Kru*h  Comjiaiiy'B 
prpposil  would  be  the  bw«t. 

The  report  wiia  adopted. 


Telepboay. — It  i>  »tat«d  that  Uilephonic  commiinicn- 
tioii  between  Vienna  and  Prague  and  between  Prague  and 
Bnntti  will  be  oiiened  in  the  eowse  vi  the  year. 


ELECTROLYTIC   DISINFECTION   OF   CRITDB 
ALCOHOLS. 

Some  interetiitiii£  infomuiitioniuttothe  procetiaes  employed 
in  Fninoe  for  the  di»ijifoctioii,  prior  to  rcclitkalioti.  of  the 
"  low  vrinos "  obtjiiiiod  by  the  distUlaiticHi  o(  fermented 
extracts,  obtained  from  a  variety  of  vegetable  substancoe 
cont^iiiiing  3iig.Lr  or  starch,  has  been  given  by  M.  Ponthi^re, 
of  the  I'liiv^rKity  of  Louvairt  By  muaiis  of  the  eloctro- 
lytic  process  o(  5l,  Xaudin,  the  alcohol  obtjiined  from  beet, 
for  inetance,  atVonlti  on  rt-ctiKcatioii  a  spirit  free  from  the 
very  objectionable  ftavonr  which  luiudly  ehumcttfrises  the 
gpirilH  from  thiiii  Hource,  whilst  the  "Inw  winos"  obtained 
from  the  tiijnHitwiMiin,  or  Jerusitlera  ni-lichoke,  which  others 
wise  it  woiild  l>e  imjiotwible  to  utilise,  afToid  by  this  method 
\\  <^pirit  uiptal  to  tliat  obtained  (roiu  maize. 

The  fiwt  attempt  in  this  diroctiou,  the  pi'occRs  of  M. 
Eifienmann,  did  not  bring  eluclrolysit)  into  pUy,  although  It 
invblverl  the  ilko  of  otectriclty.  Thio  iiivuntor  ixused  a 
stream  of  uzonisod  air  chroiij^h  tlie  li'itiid  U>  be  di&iufectod, 
lit  a  tcmiwrature  of  70tleg,  Cent.  The  ozono  ix  produced 
by  p>u;«ing  uir  through  a  gliui)^  tul>e  phicol  bctwoon  two 
urnuitui'ee  which  arc  in  contact  with  the  poles  of  an  in- 
duction coil.  Althon;;h  certain  deleterious  oonstitiienta  of 
the  lirpiid  nxv  oxidised  by  tbii«  process,  it  lui«  apiarently  no 
effect  iijKPii  the  aldehydes  which  are  the  principal  impurity 
in  the  itikIc  spiritA  to  bo  tt'enUnl. 

According  to  the  procw^  of  M.  N;iudin,  the  liouid  is  Rrst 
hydrogenated  by  means  of  the  Einc-«oppor  couple  of  GUd- 
stone  and  Trilic.  In  the  iiistivlktion  of  M.  Boulet  at 
Ri|Mume-leit-J{«tuen,  t-uiki*  of  wooil  or  of  iron,  containing  a 
number  of  zinc  plates,  alternutely  flat  and  comignted,  are 
employed  ;  the  weight  of  zinu  in  a  tank  of  l-'iO  hectolitres* 
being  G,200  kili>.<).,  the  rnimber  of  sheets  lOd.aiid  ihehydro- 
gi>ni»ing  surface  1,800  aq.  metres.  Copiwr  is  deposited  on 
the  Jtinc  from  the  t^ulphuto  of  the  nietal,  vhich  ie  disaotved 
in  the  wrak  spirit  to  lie  purified.  Five  solutions  contatniiia 
}  [ler  cent,  of  ilia  salt  arc  KUecosstvely  eiu]>luy«d  ;  the  totu 
Weight  of  sulphate  of  co]*per  decomposed  beiug  SO  kilos,  per 
100  »i|.  metres  of  rittc  surface,  or  360  kilos,  for  the  t«nk  of 
1.^0  hectolitres. 

The  tomporntiiro  at  which  the  deposition  oJ  the  eopjjcr  ia 
eflected  is  a  [mint  of  importance;  it  i^hould  range  from 
30tlog.  to  3.')deg  Cent  Below  !>ileg.  the  action  soon  ceases ; 
above  .^.'idcjj'  it  is  too  violent,  and  the  cojipcr  is  noo- 
adherent.  The  dt^itositton  of  roiijier  fiom  each  solution 
take*  24  hours,  Hve  days  Wing  tlitis  requireil  to  form  the 
zinc-copiwr  couple,  at  the  end  of  which  time  the  deposit  is 
of  a  chocolutc-biown  colour.  The  '*  low  winee  "  to  be  treated 
aie  nin  inio  the  bulk  from  aliove,  and  aire  witbdnwn 
through  a  Uipat  thi^  lower  |H)i'tiuti  of  the  tank  into  a  reser^ 
voir,  aftur  runt^i-iijiiig  exposed  to  the  ncCion  of  hydrogen 
fiTtm  six  to  +1^  houi"**,  according  to  the  amount  of  the  alde- 
hyde (m/coIioI  i/i^fi/'/i'ogmiuted)  coiitaiiieil  in  them. 

By  the  itclion  of  the  zinc-copper  couple,  hytlrated  oxide 
nf  i:nic  is  jirotluced,  and  thifl  nnut  bo  removed  about  every 
eight  rliiys  by  the  Miditioii  of  ftbeut  T\  kilos,  of  bydrochlork 
n<:id  to  a  charge  of  150  hectobtres  of  "low  wittes."  After 
cHch  ti'imtment  with  .icid  a  churgo  of  ISO  hectrulitres  con- 
tiiiiin}^  ^  kilos,  of  sulphate  of  copjKir  is  intixxlui^cl  into  the 
apparatus.  By  this  means  the  latter  nm-  be  kept  ui  work- 
ing onlcrfor  bS  montho  or  two  yeju's,  'fliB  trciitmuntof  the 
crude  spirit  by  llio  Kinc-€op|ker  conpiv  ordin-irily  suffices  for 
iM  disinfyction  hy  the  coiivoi-sioi),  through  the  action  of 
hyilrugon,  of  the  whole  of  the  aldehydes  into  their  corres- 
{Kiuiliiig  alcofaoJNi  but  in  certain  cases  it  is  aclvisablt!,  in 
consecptcnce  of  the  presence  of  other  iminrnties,  to  subject 
the  fluid  to  electrolysis  prior  to  rectificulioii. 

The  volUimieterit  in  which  this  uletitrolysis  is  cflTocted  aro 
coni]K>sod  of  cylindrical  "lass  vessels  12.')  miUimelro«  in 
diiimotor  and  Ol>0  mm.  high,  piovidcd  with  ubuuitc  mvers, 
througli  »hich  pa.;^s  an  iiigruss  and  an  exit  tube,  and  two 
cloctrodus  of  ahuet  copper.  Thia  ip|)ar.tt.m  is,  in  our  view, 
sUbcepttblu  of  Ifcing  greatly  iKirfci:tcd.  For  the  treatment 
of  300  hec'toiilrevi  of  "low  wines"  in  24  hours,  M,  Naodiii 
employs  1 2  of  these  voltameters,  urroiigwt  3  in  mhih  and  4 
in  pai'ollel ;  the  liquid  [ussiiig  throiu;h  thorn  in  two  jiondlet 
ittiniam^    The  foUowingare  the  conditions  of  the  tre-tlwent : 


of    aeiduliitioii   i>l   ibo  liquid  !>/ 

^jdrochlorie  mH  {in  volomea) iffSinr 

'icurronl 36"65  umpcrcs 

arice  of  poUiitiaU  at  ihe  valtameUr 

UrniiiiJiU  (two  in  series)    113'S  volu 

Current  tbrougb  euch  volumeter 6-12  itingwrw 

ReBM(anc«  of          „            „        9'3  ohms 

Thv  cuiTent  h  *\iyn}\\ed  by  »  Siemens'  shunt  dynamo 
alieorhing  4  h.-p. 

To  effect  the  neutralietition  of  the  tdunll  qiiautity  of  ndil 
nnplofecl,  u  <]iiantity  of  ziiic  is  pliceil  in  the  supply  tank 
of  Uw  rectifying  still. 

Tbo  following  details  huve  been  "iveti  by  M.  Nuudin  us 
U)  the  coU,  per  bectolitiii  of  alcobul  [Jtoducwl,  of  cuu-b  of 
the  above  opentioiu  : — 

Trmtmfjit  of  300 hf(t')/itrei  <:/  "Ivte  winifa"  by  tfu  iopptr-iinc 
foujilr.  (in.  2^  hours). 

Commercial  hvdrochloric  acid.     1*25    Idlo.  At 
8fr.  per  lOO'kiloB ^ 0-075  fr. 

Salphate  of  cotijNir.   1 -25  kilos,  ut  56&.  [ler  100 

fcilo. 0-70     „ 

by  acid  or  stdph.  ol 


^Ubc 


eonsumod 


by  disengftgcment  off 
[    H,  1-5  kilos.  J 

ibo4ir,  tA  homs   700 

IMotivo  i)on-er. 2-00 

llotntenuure  and  i-epajni   150 

j^murttsatioa  of  iJ.OOOfr.  in  10  years 4-50 


Total 17-875  fr. 

Kle<tniyattifM  ./  200  hcttotitK^  of  •' low  teinu." 


Hytlrocliloric  acid 


iOOOO 


filitros 0-438  fr. 


Zinc  to  neutralife  arid,  -I'S  kilos 2*61  „ 

"lotive  [lovrer,  4  h.-p. 8-00  „ 

ibour,  24  hours 7*00  „ 

itettance  and  repairs r.'>0  „ 

ttsatioaof  Id.OOOfr.  ia  10  years 4-50  „ 


Total- 


24-048  fr. 


CORRESPONDENCE. 
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CENTEAL   STATION    LIGHTING  AT    BERLIN. 
To  THK  Editor  ok  Tub  Ellxtrical  Eniiiski;r. 

SlK, — In  the  notes  of  vour  \ngt  inmie  of  the  2nd  March, 
UDder  tho  title  "  Berlin,''  qiuotcd  from  Jtula,<tii(s,  description 
gl  our  central  nbition  (No.  57,  New  Frioririchstnuific),  the 
readers  of  yoiir  valimble  ioiu-nul  itro  niiHled  by  the  fltnte- 
ment. 

The  Rabcock  lioilera  were  mode  in  Glasgow  and  not  in 

itetrin  ;  besides  two  [>Jirey-Paxnian'8  compound  engines  of 

<6  effective  h.-p.  each,  there  is  one    10  h.-p.  of  too  wimo 

firm ;  tJie  two  fiyiiiinton  of  Mather  and  Piatt  are  not  of  iJl^ 

lu  wutCt),  but  of  20  kilo  wiitt«  euch  ;  the  »cc\imuluton(  are 
Khotinaky  patent,  and  not  mttem  ;  their  ca(>acity  1,-JOO 

ipere-boura  and  not  600.  This  i-eiitral  .sUtion  in  niailo  for 
1,250  iDcaiidescent  him|>«  of  ISO  vult«  16  c-p.,  and  not  for 
$00  Umps,  and  tbe  lampa  arc  "de  Khotinsky  "  ami  not 
"Seek."  All  complete  cost  Xl.OOO  inKtoad  of  .£3,500 
iDeotirtiMxl,  nhic-li  will  make  [>or  lamp  £3  2i.  imlend  of  £7 
I      rtated  by  IinMrKf.  — Youra,  Ac, 

^^^^  CaiT.   a.  LIK  K)IOTINKKY. 

L    AL 

^^     IT,- 


ALTERNATING  CUBRENT  ELECTRIC  MOTORS/ 
BY  DB.  Lonu  nrvcAsr. 


Tba  nltuTutui;;  aystc^ui  vi  «l«ctnciil  diftrilutiuo,  p<M*ewiuif 
u  it  dvw  luaiiy  AiivsuUyw  for  diati-ihutin^  vluutiictil  energy 
onr  cxtflodvd  areas,  poaaoaaee  certain  diMdvantugoB,  aiuoiig 
otben  that  of  not,  at  prwcnt,  allowiiif;  the  uao  of  «Iccbho  niut'.-ni 
fur  UiD  disuibutton  of  power.  Lot  tu,  bcforv  Uiking  up  tho 
•ptxaal  aubj«ct  fur  conmdvratiuii  to-night,  briody  review  tbv 
gODeral  Bobject  of  altvmatiii);  ctirruiit  dintributt^ti. 

*  raper  rad  Ivion  llic  AuK^iciit  luaUlutt  u{  KluuUioiLl  £ii|;iuvur9, 
FaUaac;  14, 188& 


In  tliia  syat«m  are  «inpla^ed  eiirranta  of  hjfjli  nnit  conitant 
iH  lUmttiLl,  vATjring  from  poeitire  to  negative  many  liuiftt  a  •ocond. 
u  tve  ruprvwuiit  currant  and  potential  by  vorrca  whoee  faeighta. 
abovu  A  liiiTix'iutAl  line  rapraaent  amperM  or  rolta,  the  hort> 
umtat  diktanou  i'i>[>ri»L'iiting  inten'ala  nf  time,  we  will  have 
Branething  like  ttio  roUnwiiig :  Fig.  1,  I  rw^irawntine  cnrreat,  i 
1 1  repreaentiug  elcctroiu'itivo  fi'reo  ;  the  mHXinitim  vMu«  tit  tJia 
current  iHming  behind  the  maximuiu  of  E.M.F,  in  a  way  tlut 
you  were  snnwn  r««etit1y  by  Hr.  Stanley. 

Tho    high  [mtontUI  used  in  tbe  dynamo  or  primaiy  oirauit 
wmild  nirt  bo  miitMblo  for  incaiidwcant  ligbting  nud  would  b« 
dan^ron*  ;  it  la,  tlioi-aforo,  raduoed  to  a  Uitv  [HjU'utial  at  pobita  I 
of  oonBumptioD    by  "tmnafomicra;"    tlwt   la,    induction    uoila  ( 
working  baokwunl.     Now.  tliu  wlmla  bvniity  of  tliu  iiyiitoin  liea ' 
in  tiiis— that  by  uainjf  high  p-^t«nttals  in  tho  pruitary  vircuita  w#  ' 
«an  t.niisniit  a  great  deal  tit  tnvrjgy  with  coin  para  tivoly  little 
current,  and,  therefore,  with  little  Icbb  in  the  lines.  This  eiiablua 
u«  to  UM  Minall  cunduvtvia,  and  U>  av<>i(l  Itiu  liirpi  tiiToattneut  i]i 
ouppor  nocutaaiy  in  diatribuUiig  eiieri^  by  Uto  diraot  eyat«ui. 


FiQ.  1. 

In  nny  contnd  «tatii>n  sumilytiis  electric  liKhta,  the  full  oapa- 
ctty  «i(  tho  |il»nL  is  utilised  Gut  u  shurt  titan  during  thu  day ;  and 
takiiiK  lliv  wln.lo  twenty -Iiur'h'nm  we  will  tind  tliat  we  hare 
aoldan  aniuunt  uf  oai.-rKyc|i)al  t-'u  biJf  ur  n  ihird — porhnpB  eren 
leaa^-of  tbu  nnii^uut  wu  cuuld  aujiply,  au]t))<>«iug  there  wae  a 
demand  foi'  it  all.  Lot  us  re|>n:Mait  by  a.  ourro,  Fj^.  8,  the 
Amount  of  cumruL  luvU  durinx  the  day  in  a  oinnl.vil  iHttcntial 
BV-Bttui ;  thu  pot«ntinl  being  uuiiatant,  the  tiiur^  will  vary  witli 
tho  currant,  it  being  oiuid  t«i  C  h!. 

The  iimount  r>f  unorgy  wi' cuuld  lirivu  auld  is  re|rruaentod  by 
the  Uibd  nrcn  A  <)  X  B  i  thu  amiiuiit  we  have  suld  ia  Uiu  area 
D  £  F  <i  H  I  X  <>.  If  wu  hnil  lnjon  able  wo  wttuld  Iwvo  three 
tiniea  the  rouiii|ita,  with  vx|)i:ntics  iwrliniw  luilf  agnui  as  much  as 
in  the  tint  case. 

A  grt;at  pnibluin  before  eluctnuitnH  in  tiitilt  tho  vacant  hjimchk, 
A  D  E  F  CJ  fl  A  nicd  H  I  B.  Tliiurc  aiw  Iwt.  waya  to  [wrlLdly 
HCCoinpIiBli  tliifl.  Suppwc,  in  the  lirat  place,  wu  put  declric 
miikira  i.m  tho  circuita  and  sc]]  powor  during  the  day.  Wliat 
otTcct  wilt  that  LaYc  on  our  dia^'taiu  !  If  the  ni>it<in  are  at 
wiirlt  frimi  7  a.m.  ti>  6  p,ni.  wu  can  aeli  so  much  |»ower  as  will  at 
no  time  niakt;  tJio  sum  ii(  tint  jiuwer  aud  the  ciierg)-  used  for 
Iij;hta  greater  than  tVie  niaxinmm  cainicity  of  i>urNtatiitn.  The 
area  representing  the  ^wtu-  wu  can  tliua  aelJ  i«  shown  by  G  K 
ti  Pi  on  the  diagmni.  Tlie  tutal  solid  part  uf  Ibu  diagnun  is  all 
that  an  alternating  system  can  supply  ;  the  direct  syateui  uuuJd 
liU  thi-  enlire  area  by  using  storage  battoriea. 

B 


ZLli:  ■ 


Uur  kn<iwl(!d^e  on  tbe  subiect  of  alternating  currenta  ia 
larjg'iily  dui<  to  thu  work  tit  M.  .louburt  and  Or.  John  Uopkitison 
'J'lic  InttiTBliiiWod  liml that idUsiimlint'dyiuiinoB could  becoup3«l 
in  imrHllul,  and  afUii'wards  tiat  one  dyiiainti  could  be  used  to 
drivu  nncdlicr  a*  a  motor,  lie  brought  forwanl  oxinfiiuienta 
triud  by  Prof.  .Vdnitm  aiul  hinisolf,  in  which  oiiu  iKnanio  lia<I 
flrivon  nnothur,  thu  bitlur  d'ling  moch^miint  wirk.  >Ir.  Siumeiia 
at  the  same  tinio,  in  1385,  dnwcrilifl  c\i>t'nmc.ntH  whurc  ho  had 
dciren  both  alternating  dynaniiw  iitkd  onlinaiy  Hurius  motors  by 
alti'niHtiiig  current*.  Dr.  Ilopkinsoii's  mathumatiual  worlc 
astiuni>.«  Uiat  tbe  curve  re)iir«scnting  E.M.F.  ia  a  siinpte  aiiio 

curt-e ;  that  is,  that  E=£„  sin  S  r  ^  ;   it  is  important  to  notico, 

biiwcver,  that  bis  [irincipnl  ofRcbiHi'ins  do  ii<itd«peiid  iiimu  this 
assunipti'm,  but  would  t>e  true  if  the  CM.F.  were  any  jwHodic 
curve.  IStiicu  that  time  rinlhing  of  iiiiiiui-tntice  liaa  appeared  vii 
tba  suhJL'ct  vxot'X>tin]^  two  aliorl  iia|H:n,  one  by  Mr.  Kajipou 
'"Tho  Maximum  Work  Olitaiiiable  fiwm  a  (Jivcii  Souree  of 
E.M.F,  ;"  tlic  otliiT  by  Mi-,  blnkesley  on  "  Cooditiuiu  of  Maxi- 
niiiin  Efliciuricy  in  the  Caae  of  Tmnsnussion  of  Powvr  by  Alt«r- 
naling  EIci:tric  Currents." 

In  all  of  the  mathonintical  work  «bitio  on  thi*  Biibject  it  liaa 
boon  assumed  that  tho  various  E.M.F. 'a  njay  Im  rapruninted  by 
a  afne  curve,  and  tliac  only  sitnnlv  vleutni-uuij^iietic  actioiu  enter 
iiite  tho  problem.     I  do  not  bulieve  that  tlieae  aaiuniptimii.  am 
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tni«.  Sinoe  Joubert'i  experimenhi,  inA^e  in  1881,  it  hiu  be«n 
kuowB  that  the  ourva  of  K.M.F.  of  a  Siemens  nltemAt.ing 
dj'nnnio,  whera  the  oitwnnl  circtiit.  hsd  no  utAticnl  CAimdly, 
wmi  vpry  rmnrly  «  sine  curre.  Willi  loiiic  tif  tlio  uiAthitiBH  imwd 
l(i-(liiy,  itiid  uTiiCur  rlit>  much  more  c-jm|)Ii<!ati>d  ciiiKlittniia  of  iIik- 
tributiuii,  Uiui  in  jirulniMv  nut  ev«n  nfpi^xinut^Iy  tnif.  Noitiitr 
IB  it  tni«  llmt-  the  MtnticAl  notions  •<[  tliu  lUfiureiit  {urtiin  '•(  wiru 
upon  each  oUrt  in  tliu  tmnsfdraicn  cun  he  nvalwlwA,  Mt'wnt. 
Hutcliinaun,  Wilkes,  Hud  myMlf  li»vc  laMy  vkperiineiitwl  uu 
this  subject,  Miitl  we  liftve  olvUuiivd  tlm  mini.*  tor  tli«  cutreiit* 
in  thd  sticottiliir]'  xnd  {iriiiwry  oirwiit*  under  ninny  cuiiditi-jtw. 
Thosn  <ih«cirvvd  rMiilt*  il'i  not  nj-rwo  tvitli  lji«  ruaults  ui  (mIcuIm- 
ttoii  ill  the  r*w  CAHc*  tbil  wo  liavo  workud  (luL  t'litil  wo  Imvo 
fuUy  Mtiafiwl  ounelre*  in  this  m»tt«c  1  will  iivwid  miy  but  t]ic 
simpJest  nmtheuiAliool  work. 

AlUtniAtinf-vurnjnt  inotpni  wro  uvt  in  succusful  uau.  L«l  us 
try  hi  (ind  <jiit  thu  <UHitiult)us  thoy  iirvecnt,  and  uLtviupt  U» 
suggest  pinns  for  uverooiiuii);  tliuin. 

fThi!  rnurfiy  heinjf  Inuiftfurmctl  it  uny  iii'mient  in  nny  dyiinin'>' 
cloutrie  »pinmtits~iR  whiuh  I  include  dyniimiis,  motors,  tntiut- 
fomient,  Ac.  — i»  vmm\  U'  the  pPfMlvid  nf  llio  cuirunli  I'y  Um 
deotrnni'itive  force  proHiifeil  Ity  the  nppnniliis.  In  ii  dyiwnm, 
fnr  cxiinipiv,  the  Hin'>unt  of  inc^luiiiuil  cnur^  lit-iiig  Imns- 
fomicd  iiitn  ulectricsl  i«  K  C,  whvrc  K  nt  the  uluctroitititivo  torce 
I  pmiliiruH  by  tho  dynHtii'i  -,  in   h  iiioUir  thu  iducLricitl  work  Imiis- 

frtnnod  into  mochnnicAl  ia  r  C,  where  c  njpiilt  is  the  E-M-F".  pro- 

IdiKod  by  tho  nppnmtus,  ihu  owuntor  E.M.F.  uf  the  niot^ir.  This 
is  trUo  ^ir  itltunuitiu^  as  wull  na  for  direct  current  a|)pHr«tns. 
OcnerHlly  wu  Uuvu : 
Work  —  E  C  'riii*  is  +  f'-r  *  dyiisnio  -  for  ri  motor. 
In  uLtei-iuttiiig  •:irciiit«  K  iind  V  »ro  conntmtly  chittij^ng.  If 
iCfl  npixnont  tlieni  hy  curves.  ,\s  bntl.^(.^,  wo  must  multiply  each 
vmIuo  of  C  by  tho  c<>rTcs]>'>iidiii|j  rslnu  of  E,  itnd  if  we  ndd  nil 
thoBo  U'gother  frum  A  Xo  B,  Fiu.  3,  wt'  will  have  tho  wnrk  done 
by  the  gurrwit  in  vno  THjri'fl.  Now  if  we  consider  vnliies  uh^ve 
tlic  horiavnt-J  4-  "Hut  (kiUiw  it  -  ,  wo  hsvo  from  «  to  J  a  +  vahm 
uf  tile  pruduct,  fpjin  c  Im  i'  »  -  vnlue,  ftum  o  to  b  a  +  fuluo, 
(rwiii  Hon  -.  Tilt)  l«t«l  wwrk  dune  then  is  [«  to  J]-i-[e  to  fi]  - 
[</t>.  c]-[6t««l, 
iiiiw  WH  Bse  tlint  if  we  shift  1 1  forwnrd'^r  pull  1  Wuk,  wo  linvc 
thin  wwk  tees  evon.  though  thu  cunen  llivnistitvob  ruiiiHiii  llit> 
■auiBHXo.  Ifuvr  this  is  uno  i>[  the  cxcuptiviu  I  Uiku  tu  the 
altsniating  syiituni.  In  n  iliruct  nyntciii  lui  tlie  w(.>rk  decruAsus 
thv  current  dccronnvs,  niid  thv  heitliiiK  "t  the  tusins  bcct-iuos 
Iim|«irlii>tiiilly  U-.-m,  niiic<!   it  viiriua  n*  0*  ;  fur  uutinple.   if  tho 

^llUlXilnl^ll  liHu  In  ihii  milium  of  u  dimcl  current  plnnt  wore  10 
|K>r  rent,  iif  the  ivvoiii;;e,  I  iiiiiL^jiiiti  (hat  the  nvi-r'i^  loss  in  not 
tiver  3  \ivT  ouiiL.  In  tui  idlorndtiiig  cunYuI<  pUut,  n  dc-crvniw  in 
llie  cuiMuinplioii  ot  onertty  docrwwwt  the  vurrunt  very  liUle  i  it 
I. 
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simply  shifts  tts  puBition  with  rMpevt  to  the  E.H.F.,aii4l 

kontiiig,  Hppiuxiiiinlely  equal  to  —°-  R,  reumiiis  nearly  coiisUiit. 

a 

A  iiinxiiniLiii  logs  of  25  [icr  cent,  would  pi-oljfllily  niesii  iin  sver- 

9Lge  liMs  of  ikt  tejist  2  per  cent.     Thin  same  reiiinrk  applies  Ui 

tnnsforuiers  and    motors,    and   llie  avemge  etKcimicy  <if   the 

fcinuer  will  be  cmtsidi'tabty  loss  than  the  luHxiniuiii  eHitioncy. 

A  diadni:tioii  betwuim  cimLinuousaud  alternating  (current  iLppi- 

TutuH  is  this:  In  cnntinuouM  current  dynainvn  mid  iiiutors  thu 

coree  iiuddng  up  tho  windiii)^  of  lliu  iinuutui'tiK  iiiakv  dilfuruut 

atijjlee  with  the  lines  of  form  in  tho  Aold,  and  th«  result,  whun 

the  H.nn>itiiiM  mtutas,  is  a  euiisLmt  E.  M.E.  tluctuAtui;^'  bin  liulu ; 

in  allorniitiin;  djiwuKB  and  motors  the  Jtlt^niaUt  cotis  iiru  i.yiii- 

iiietricnl  with  i-eaiwpt.  to  the  altematu  rwles,  the  reniaiTiiijy  coils 

iMttng  symiiititriual  with  rv^j met  It*  similar  jwluaof  opjHMiui  u^iit. 

The  result  is  .a  vuryinjj  K.M.K.,  chnn^ii^  us  hiw  Iwen  hIiowh. 

Ill  dynamos  the  f.tfcct  of  this  i*  tlmt  Un;  iBiwDi-nppliuil  liUicr 

vuriM  from  sun'  to  a  uuixiiuum  uiiuli  (jeiLod,  or  the  artiukluru 

t:lMi>u^  ite  sjMcd  at  difl*uruTit  points  and  miuillalGs  with  a  pi;ri»il 

equal  to  thftt  of  tlie  K.ItLP. 


Let  us  itaw  oonstdor  what  tAkes  place  in  tlie  case  uf  tvo 
motors,  onu  continuous,  the  other  altenwting,  uiiu  betwocji 
mains  wlivru  n  coiinbint  c<.>iitinuQU8  E.M.F.  is  luainluned,  the 
<Ttht.-r  where  there  is  n  constsiit  alternating  K.KLF.  In  Uie 
first  oise  repr^<eentiiu;  current  mid  K.31.F.  by  curves,  asweliave 
bopii  doing,  wo  will  h»vw  two  sttui);h(  linen.  Fig.  4,  one  atwre, 
tho  otboi-  below  our  liorizuntal  mxih,  the  ioniier  rvprcMnUng 
ciincut',  tliw  latter  tlic  cuinitei'  E.M.F.  uf  the  iiiolor.  Ruckau- 
ciig  time  id<jiig  the  axis  we  hnvo  fur  the  eiiet^  tranafi>rnied  ta 
the  interval  from  aUt  h^^—C  E.  .\s  tJiis  ia~it  means  fJint 
oluutricsaJ  is  irviiisfonn.eil  into  mechanical  work. 

Nuw,  let  ui  consi-der  an  altorimling  current  mtttor  built  like 
un  altvnuttiiig  dyiuttno,  the  lield  vxeil«<l  lij  a  outitinuoui 
cumsiit,  If  A  li  C,  Fig.  S,  u.re  thu  poles  of  the  field  mngncts, 
>up|K»ed  to  be  cxutud  ey  H  eontinueus  vurruiit,  then  tlie  curve 
I  I  will  irpruKonl  tho  counl«r  ur  incitnr  E,  M.F.  If  our  uiotiir  ia 
nuniiiiK  Blowly  lliure  will  bo  two  or  three  rercnnk  «f  current  in 
the  time  it  takes  a  coil  lit  go  from  A  to  B,  Fig.  6.  aiid  the  prodtict 
C  K  will  be  nearly  KQH',  the  jKHiLivo  and  iiogativo  part*  beiim 


Fio.  fi, 

ftlnunt  ai|ual.  Whether  it  ia  +  or  —  is  soniowhat  «  imitlor  if 
chance,  and  if  it  ts  -  from  A  to  D  it  will  very  likely  bo  +  from  B 
to  O.  Tims  the  ni-miituro  is  pushed  first  in  oni>  direction,  th&D 
in  thu  "]>iMmitv.  slid  there  is  no  definite  tendency  for  it  to  rotat« 
lu  a  nioUir.  This  brings  tts  t/i  oiir  first  riiflioulty,  a  simple  alter- 
uatiiig  uiirriiiit  tii<it')r  will  not  start  itself.  Let  us  suppuso,  bow- 
ever,  that  it  hiis  boitn  itjirt^id  by  sotiio  iiieniui  and  has  renchod 
such  a  s]M>ed  that  in  thutiiueufarevennJacoil  shall  havomovuid 
over  tho  distance  between  tw<i  similar  poJea.  We  will  liave  the 
stjLte  of  thin^  in  Fig.  6,  and  the  armature  will  ctmtinue  to 
rolsto.  Now,  the  |x«itinn  of  the  curve  1 1  is  fixed.  W'ewill 
coniid«r  Ui«  i>t>«<ti<>n  of  I  as  doterminod  by  the  pcAition  of  the 
ramiaturo  eoil*  wlion  the  ciirront  in  them  i«  xeri> :  for  instAnee, 
if  the  smod  increase  a  little  the  curve  will  advance  ss  shown 
tw  the  dotted  line.  The  tt^fcal  wtirk  trausfurniiMl  is  tho  product 
of  the  two  oun-Qs ;  from  1  to  2  it  is  ~ ,  fr-zin  2  t'l  $  it  !•  + . 
from  3  t<.  4 -,  fr..niflto5+.  The  ce«iiit  b-[l  t«  2+3  Iv  4] 
+[2  t4>  3-f4  t'l  5);  ]u>Ti  of  the  time  then  the  mNchtne  ia  wurk* 
iug  as  a  <lynaiiiu^  jiart  of  thu  time  na  a  uiolor  ;  the  differenoa  of 
tho  valu(ia  roproscnted  by  tho  brackets  givtia  the  inechaiiiosl 
werk  that  is  really  nrniliibl*.  Now,  while  the  nvuiluble  work  i* 
thu  difference  of  these  areas,  the  diftor«U9e  boooiaing  smull  as  Um 
l<.>iid  ia  decreased,  the  hmliiig  is  Die  mm  CRtoiul  thu  values 
of  the  current,  and  ia  independent  uf  the  pvsitimi  vf  its  curw,  h 
ban  been  {minted  out  above. 

LiHikiiijj  at  th<;  ligun  at^^tii  wo  see  that  from  1  to  2  the  ama- 
turo  is  puahed  forward  by  the  current  in  tho  line  ;  from  2  to  3 
it  is  pulled  back,  since  it  ia  acting  us  n  dviiauiu  fsodiag  intu  tha 
line  and  van  only  gut  the  energy  to  jirwuuoo  the  current  by  tla- 
cn'msiiig  ita  ngieeal  and  dnkwinj- from  tta  energy  of  mfititm.  The 
lkrnl»l'Un^  oHcdliiteH  then,  and  it  in  evMcnt  tliat  the  amount  tk 


Fn..  b. 

ita  -Rtdllati^in  deiiends  uii  the  kind  ijf  work  it  is  doing.  If  it  ia 
driving  lienvy  wheels  or  nnichinery  having  ouiisidonible  inertia 
it  will  only  have  to  slow  down  slightly  when  it  beoomea  a 
dynamo.  If  it  in  lifting  weights  the  amount  of  osciltntiuii  will 
hv  1'oniiidi.ti-abli.'. 

It  it  evidoiit  tliiil  chi-i-e  h  a  t^intaiit  jKiaition  uf  t)m  rarvv  1 
thut  will  make  the  iivniliible  wurk  a  lunxiinuu].  If  thu  muttir 
is  doiiifj  all  <if  Its  iKiiuible  work  t\m  curve  will  take  uu  this  j 
|H.>sition  ;  as  thu  load  ia  deoi'eased  the  Speed  Hill  luoroue  lur  au 
nistnnt,  until  thu  cur^'e  lus  shifted  forward  into  socb  a  niaitioii 
Ihut  tliu  sum  of  the  products  -  E  C  is <M[ual  to  tli«  wont  dooe. 
In  fsvt^  wu  cati  plot  a  cun'e  re  presenting  %'aluas  of  tho  dislotic* 
fi'otn  tile  |H>int  Che  current  ctinv  i;r<oK»e«  thu  axu  ti>  tbo  sauie 
[Hiiiit  when  tlie  Work  is  eoro  cprrcAjmniling  to  dittereiit  loads. 

Now  Ijie  valui:  uf  this  lag,  as  We  Will  call  it,  coruitit  be  gr«-it«r 
tliuiiUl*,  Fig.  7,  fnr  although  we  ini}{ht  extend  our  curre  on  the 
other  side,  yet  a  slight  invrLMse  in  our  kutd  will  cause  the  arma- 
ture to  fjiU  bftck,  <l<^cTe>ui[i}[  the  nvailable  work,  aod  &udd«aly 
»tup.     It  is,  in  fai;t,  in  uiisUiblu  iinjuilibnum. 

Suppo&e  We  luivv  found  t\i^  value  of  the  lag  that  np^  give  Ub 
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■  mwdroum  nliw  nf  the  v>irk.  und  hnvQ  cnlcidntM  this  vnlue 
fagr  tlw  ontbuiy  nuLhenMti.^  uieUvxli  ein)*lii}'cd,  the  rual  work 
wm  eui  nbteia  w  lem  ttnii  tliu,  for  Ihe  cuiTiiiit  ourve  osdlliitt-R 
'Oi  bnUi  sUIm  i)f  t)iL<  niA.xiiiiiini,  «it|<|«iiiii(;  w«  r->iiili'  work  nt  tlu' 
nusiinuin  ;  tluil  ift.  it  u  >>nly  fom  v«n'  Rimrt  tii(i«  in  thu  bont 
[HiiiiUiiii  ;  fi  lliHt  if  vii  bikv  Uiu  Hum  ul  th»  work  fur  u  jiunml,  it 
vill  be  luu  tluii  the  Okkuktcd  innximuni.  In  iiHilil/  wu  iiiuxt 
wiirtt  BlijLtliily  in  adTanm  of  the  iiiMxiinuin,  for  if  v<>  wore  t>"t 
««ar  it  th«  ciirrc  would  fall  bohin<)  P,  and  will  tlioii  h<^  ii> 
imatNblci  ciiiilihriuin  and  ri'ip.  Th«  [U-n^ticut  niivxiTiiinii  wiU 
vnty  Jtcconliiii;  to  llu-  mtt'xiiit  '<f  llio  ■uunlUtioii  ;  tliitt  i», 

;  to  (ho  iMiiir«  'if  ilii;  w.irk  buitifl  ilnmi. 

>e«UBl<i  lui- llul  ihu  |»<B9il>lL<  fiiriim  "f  iiltoiTiAtiu^  ni^itoni 

(1)  OrrlinniT  iriie*  u)<>i"r  ;  (2)  nii  ultfiiiAtin^  dj-nAm»  rc-- 

Bcd,  thf  htW  hoiujt  *«cit*d  hy  a  oi>niini)<'ii)t  ptin-eiit ;  (3)  nn 

rntAr.iii^  liyrMiDu  twvcnivil,  iIil-  livid   t>L-iii^  (.-XL-itfiil    by  lUi- 

[■niAiir^;  ciinvitl  firot  c-in^-d^  byaoi<iiiiiiiibtl<4'"it  thonhnft  : 

[  lhi>  imiin|«-iu<-nt   •iiiiiuri^ml  bj  Pn<roMH>r  Thi)!!!*--!),  wtiicU  is 

critMHl  Ih:|i>w. 


Pio.  7. 

Snl  tyi» — n  npiioh  nrntjir— there  ii  no  difficulty  hi 
•tulin^  .  tlw  mi'tor  will  stnrt  of  ibu-lf.  Tht-re  xre  tlmtw  tnmlikn. 
howwvar  :  thv  nriii«tiir<'  wml  Add  must  l>oth  liu  cJ)i>niuKlily 
htiniilwil  lu  [intvi-iit  Ltldy  (rutrenUi ;  t.hv  ii)ii)ini'r.i9Ui  i>f  *iich 
km  nutaHM  of  irun  Win^  rnjiidly  revKraml  wdl  ciiiise  Ioum, 
UMB  b<iClt  Add  and  &nnntiir«  iiri>  fur  fmin  Kiiliii'Hli<<ii-  tlut  iit, 
tbB  maai  mtut  be  gtMit.  Ag»iii,  Mr.  Ku|i|>  li-ui  ftli'in'n  IIiaI  Ut 
nhtMB  the  niAximun)  vmrk  wn  muni  hm<;.  njiiiiiixirDHt-dy.  lltv 
nl«r  K.M.F.  of  tliu  nirtt.ir  .-jmil  t-.  the  KMK.  .)f  iwlf- 
Suclioti — n  e^nditinn  ttlm'itt  iui|)«iuiilde  t<>  rMHliKc  in  [intttiL'ti. 
nintiir  inukt  ho  ^oromed  in  fiiini«  v\y.  *k  iL  will  n^it^ivi-ni 

fTli«  idt«nt&tinfi  motor  with  .t  Hold  fwl  fn>iii  tlio  alt«niRtiiig 

'  eiiit,  the  oirretit  hpin^  oonimul«tj'»l,  will  atart  itself.     I  d-r 

,1  know  if  thia  ha*  Umii  g«nomll)-  rcoogniMd.     If,  in  Via.  8. 

ttitiil  K  »ro  [mW,  and  C  imo  «f  the  umnturo  cnib.  tlio  utfiM.-U 

r  tlir  viirr«nbi  will  1mi  A9  «howi)  by  the  two  seta  ut  iiijpiH.     Tlit* 

%fvcl  of  inlhvr  Aitttngcniont  is  to  innvo  tU(i  sriniauiu  iji  ihu 

•lirevtion  of  thunrruw.     Wh«it  0  k***  opiHiaitc)  A  tliu  cuDiniii- 

taUfr  clinnicva  0%^  r#litti<rv  direction*  of  Uio  currvnU  in  C  itnd  A. 

•lid  C  ia  r«pcl]«d  by  A  nud  the  mumIuk  ^lUinuw  Ui  ri.tfltiv 

Thv  uMtJmutii  Work  will,  i  think,  be  don«  whon  tho  rihimI  ia 

nch  thnt  k  ruvtiW    t<»ki-i  I'liue  in  n  diHUnco  A  ti>  K.     Tim 

BMt1k«mAtic«l  itirvntijjitlton  !■  ditKcull,  utd  niilil  I  nm  luktiiifivd 

hIo  the-  Miiuui{>ti.>iui  usually  made  1  will  n>-t  iitt«m|>t  it.     Wa 

W«  M  nil  mil lUilikK*-'  '^  '')<■"  ^TI*"  "■**  '*  **^'  "''"^  itAidf  ;  a  dis- 

•dtmnt«(t«   u>  lluit  tliu  fivldit  tiuiHt  liu  fitt-ufuUy  liLntiTutr4>d,  tliero 

klam  in  revi-niiiK  (hoin.  nnd  thvrv  will  bv  f<-r  fino  ti>i>MU  c<>ii~ 

uiirrablc  n] Arknig  kt  thfl  fielil  cvnniiul«t->r.  1  Khuiild  it<>t  iuiAKinc, 

riUurr,  Uint  tli«  wwik  obCuiiAblv  fivtii  huoIi  it  m<>U>r  wouUl  Iw  ua 

giMl  u  if  it«  tidd  wvru  fvd  by  Gi>at4iiU"iia  ciimnU. 


e 


1 1 


Kio.  8. 


Titc  nioUr  oltUiined    by  reversing  ad  imliiiAry  nitcmnting 

jfouno  hu  advantAgeH  nnd  diMutrantAgcu.     It  (H-rfeclIv  itsii- 

*  tm  ilatdf,  Mid  the  Aeld  mngiMrts  uuud  nnr  be  Inminntoa  :  tliitt 

,  it  can  lic  uindc  chcnply.     It  will  i^ivo  k  (freater  Ktiiimt  frmii 

^•giTeo  •ouTce  of  current  thiin  <"rTt-»iB>ndiTig  lunchiii'-ii  i-f  cithor 

iiftlwtyiMNntreMlydiitotiTutLii    Itudimutvanljitji'Hiki'o  ttiikt  it  niusL 

k  >btrt«<)  inde]MMideiitly.     W«  uiunt  Imvc  h  coiitinntxix  cuti^nt' 

lu  oidto  lli»  field,  and,  if  a  Imd  liHviiijf  nny  uniHiilmible  iiuT'.iji 

U auddonly  it|>plied,  the  motor  wilt  Htnii.     Thu  btHt  ob)oc(i<ni. 

ty  Uw  way,  will  apfjlyto  the  typi>of  uihIot  |>rt-i'iou»ly  diwiuiM<ii ; 

|«nvii1ed,  n*  I  hnve  aann'MHl,  the  maximum  work  in  HhlJiinnbli) 

»lu»n  Ihf  diiinliT  !•',  JH  r.h.-ui  »ainp]K>riiid  iiii  thu  aiijiliiMl  K.M.F. 

Let  nn  utt-  wlut  nimu*  m-  am  trtiiplDy    In  nliirt  l.liv  inotiir  »nd 

««;it«  the  lii'lil.     Wi!  c  "lid  >Mrt  by  miuinj;  the  c-»mniutii,t«d 

Altrmntinu    ouirent  through   thi-  lii-kriui    in  the  iM^nd   tyi>e 

UiraAtir  iIiiu-UBaed,  cbnnging  ouri-iitnini-tiniii  when  the  prxjinr 

■piMMl    ii    ntuincd,  bo    tlial  «  ciintiuiiuiiit  curtrtint  fr<iiii  wuun 

UIMTwl    Bouree  nme«  thmugh   llii>   (ii>ld  And  tbo  altptnntiiig 

enmnt  b  Mhut  off  from  it.     Aruitlu'r  wny  would  Ihj  to  Iuvh  uit 

tbc  MWB  Bhaf  I  witli  our  niKin  niotur  a  tnotur  atmngcment  such 


M  wnn  deBCribed  hy  Prrrf.  Elihu  Thnmium  in  hia  Tftluftble  fMper 
Of]  atttininting  cuirent  ]>ht!ik- 'niuiia,  read  Wfore  the  Inatitato. 
With  thin  nrrHtigt'iimnt  wl>  can  (ti<  more  tliiin  aUirt  tlw  niut^ir. 
I'l-iif.  TiioniHon  jH'iiituil  out  thnt  whott  tin*  nuxilini-y  motor 
n'^kchfl  IL  cdrtJiiti  ■jHitut  it  wmld  jnixLuuo  ii  uinltnnoiia  cnirotil 
ill  thu  uxtiiMiiil  uirtiuil  <if  iU  itt'uiiituru.  Tliiii  vurrmit  cuuld  ho 
uifil  t»  cXt-'tti!  tb<!  tiuld  of  the  tuMii  m>>t(>r_  By  i>n>)iorly  pro- 
{xirtioninjj  thu  niinil>«r  uf  coila  in  the  main  HJid  auxuianr  tnotun, 
thi»  contiiiu-mn  «umint  would  bo  jrn>dn(«d  juat  when  the  ni'>t')r 
luiil  Arrived  iit  ittt  jin>iM>r  iipowl,  atid  it  i«  evident  tlnl  w«  can 
iii;>ki;  lliiMciirrt^nt  ojxfrntnniiitiititinHtic  dwvico  to  inaku  the  circuit 
of  tho  iiiiiin  motor  nt  thia  momimt.  I  ahnuld  imH^nc,  hnwcvwr, 
thitt  n  luiiloi-  itiiblL-  ill  tliia  way  would  b<>  exjtcaiit-e  and  not 
l-anicubirly  ^fll«i«ni. 

(Til  tte  finitimitd.) 
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At  lilt-  rii'trtiiiii  of  thi>  SiH'it'lj  ut'  T'l'iKiiil'li  Kiif-iiKirts  on  tlix  \t>\\ 
ull.  fill'.  M*.  H.  Prsi**,  [iTiMidinK),  th*  •liapniwinn  **•  coDimcnciHl  on 
tliL' puj-fi*  of  HMtmi.  Ka[>|>  and  Mdrkm/ii.' mi  "Trsn«rorTnm." 

Pro!  Arrt«B  atfriMNl  with  Mr.  Mm-ki'iizit.-  that  i'rt.-<lli  wan  due  t» 
)l<!.v<r>.  ilitidiiTit  auiT  tiililiH  fnj- luivjii^r  ili'jiviii  iili'tilidii  to  \.\\t  iiictliiid 

iifiliillililllill;!  I'lr-clrirol  rlii'l'i:^'  nl  till-  .\i|Uftritiiii  I'lliihilioit  of  16&2. 
^>a  oiiD  wh'i  lifi  nrvii  thr  wciiixlnry  Rviiciiit'ir  At  (ho  A'|iianiini  would 
huvi-  Ib'^'isht  ill  a  ihort  timv  ihii  oyftrm  '"><^ul<l  br  no  Urgfly  ii«r<|  fitf 
the  diBtrif>iiti.'ii  of  ul*i-1rip»l  «i«i*y  in  the  ™nntry.  I'mluilily  imtii* 
did  iiot  ipiininiBtc  the  iim>  oT  tianak-miMV,  btcauw'  the  niMtnis  inmta 
ihac  Hioy  1imI  oopd  wnr*  UMntwIartimty  aiadp.  Rvpn  tbn  syvtom 
migbl  In-  m  dcHririit  in  Mlitractioii  a*  llie  way  nwx)  fur  mi«niTiaK  il* 
oltii:iiiut-y.  Of  coiiisc.  ihi<  ifioak^i  rruiarkrd.  ilinl  in  ui>  nMunur 
h-3Bmi.->l  thu  Tulunof  ttaii'<roriiii'rt.  FurixaiiiidL-,  ihi-  (lolinlial  dilfu- 
ivtKK  at  tlir  ■•niiiiivU  t<f  th<'  Ir>usf'>riiivr  hi>«  ui'.-«Miri->l  l>y  «  h*t;li- 
ri'suttanca  dyii«iiiai>iv('t.  and  iUhI  h».<  ni(«'urid  t-y  lln-  cnrri-ul 
niv^iirt^l  l)y  a  lowtt'.'iti'tanci.'  ()ynuii'inii>t<^r.  and  tliv  cvnohi-iiou  M  onre 
uai  thai  tiio  [inHlin-t  tiiM-tuiiil  vitlirrr  tliv  aaltK  |iiit  in  in  Lh'^  wAlta 
KivRii  nut.  and  iti  thb  nay  an  I'llificnc-y  uiu  nnivnl  nt.  whirh  inixlil  (ir 
mixht  iinl  liarr  ionii' rniitiiH'tiiui  nllh  I.lir  inir  I'llii'liMiry  iif  tlio  ttMi*> 
foniMir.  lu  tlii«  i'K)>oiiiui!iil  Iwo  frrore  wen;  iiiMhi,  vi*.,  to  laivniTo 
allvrnating  toIi^  with  a  lii^h-icjnj>tau(v  dj'iMmoiiii.-tvi  na«  wroiix. 
aiid  to  niiillijily  tlm  roltn,  nvi-ii  nnv  lli"y  Mii'n»iirod  coTrm'Ily, 
hy  (III-  ntrti'iiC  woiiM  titit  give  tho  w-itu  if  llir  mroult  rantaiiiril 
Hi-lf  or  iiititiml  induction,  any  inoro  ihaii  tlio  iiumu  ]in<iHUn>  or  llie 
att'am  iu  a.  oyliiidei  iiiuitiiilii'd  hy  Ihv  loiiiilier  of  itrolutlont  iM-r 
iiiiniltf  kbvl'  III  atiswi*r  [iri>|urli<ittiil  to  \\it  liiir«'.j«rwi'r  glvrii  by  itic 
etii^liu  ii|i|('|>rild<.-ltt  of  tilt  l.iilli-  ihc  slivlli  nas  cut  iitl  at  tai'h  ttrokp, 
Ni'Vcrtltckwi,  it  liid  wi'iu  tbit  tli"'  •j-ntviii  »bh  oii  f\ttnri»ly  ((nod  om-, 
the  fiiot  biMiiK  j.ioved  liy  the  i-nli'iiaivo  lui-  of  it  ill  thi'  L'uil"!  ^tatnc 
'llir  iii!Xl  ]>uiiil  III  (■uiisidinalion  was  the  daii)[pr  ufllvMiii  tuiirhin];  iho 
sc-Ruiidnry.  wliiidi  iEii>[Ul  riu>)lv  hi'  atiiiilfd  liy  jiultinK  one  wire  of 
rvrry  nTuiidary  to  vatth.  iiithoi  I  alTcctiiitt  Ihr  jiriniary  riiciiila 
in  Ihi^  Icut,  Mliitit  it  ■-iianri'.l  |(i-ifivt  aifrty  in  tlir  acvondary 
arraii^nupnt  iritlioiit  llie  una  of  aiiv  |iarliciilar  fUMa  or  niilo- 
nittiu  inotivt  di-vii:i'.  It  alio  had  tilia  advant-)^~tliat  it  {ire* 
VKiilinl  th<-il  getting  a  *li<K'k  tVom  llm  nlrctroitatlR  oajnu'ily  nf  ■ 
tmnnforitior,  wliinli  iiii|(ht  \<k  roitiiiiUnihle.  It  hail  Iwrn  nitWr 
bi'ld  hy  th^  auikon  ai  the  [n|M-iK  Iliat  it  wan  iin|KH)iililc  In  imc 
tfaiuifikriiiirn  it  mrriri  it  llify  wislifil  In  riiMnlaln  cutikUinl  |ior<^iittal 
dilfiTPriui-  at  tht-  teriidualH  of  llic  Mivindary  wlirli  tliir  n^IxEaliiw 
cif  lh>  wciiiiilary  dtviiic  wad  alii'tiil  i  ihai  is  to  say.  if  (he  nuiiil  cr 
a[  iaiiiiK  in  |>arall*'l  tu  tbe  acvtiudary  uiivuit  wu  varird.  'Hinu 
wr*«,  lioweri-r,  a  motliod  of  jinvjii'-iiig  a  com  (ant  {•ott-iiii.tl 
dilfrrnnoD  in  tbt>  Mcondary  witli  iMiimtaiit  (tiii.<ait  iill(-riiatiii|{) 
ntrrfnt  in  llic  frimBry,  wbicli  it  Bjij>i«ri«l  to  btin  wmild  lund  to  diiml 

rMbi 


PE; 


SLL 


L    ■ 


ivMilta.  Tbe  methoil  nw  auiluit"''"  *'<li  thn  com i mind -iioimd 
dyiiaoKi.  In  a  (uuiiniuid  wuiiml  ilyuniiiu  thi-y  liwl  a  >wi  iw  i-ui!.  ivliiih 
iiicrr-iunl  tho  iiiaKiivtitatiuii  uf  (lie  lirldntaf^Kl  ivlii'ii  llii'  luirrnt  of 
tliti  ouuidociivuit  naaiiivovMnl,  Thuy  tonld  gi-l  rxai-tly  thv  woivlliiufi 
Willi  tran»ri>iliKI«L  Siipi^Mirig  tin- "m'oiidaryrnil  S(l-i^.  l^  wcrv  jointd 
ii>  till'  tinli nary  way  to  tliu  laiii|>4  L.td  then- M  inaildilloii  a  wvund  in 
dilution  «)il,  .vT,  lliu  jirinurj  of  wUuh.S'  wa-iu  ()i.-iii-i  with -S  aud  tbn 
Ktoxinilary  T,  <•"  jniiinl  n|i  Ihil  it  addrd  «  [loii'iiiiul  itilTi'mirp  lo  the 
•nciiLiJary  cirt.ii[t  and  Jiidtil  thn  EnviH-r  ivtiiitial  dilfi-rriiro  Ibi-  fjmattr 
the  Lurn-'ul  inKs-in^  ibmngli  lln'  iwuinwi-y.  That  arranRrmrnt  was 
exactly  the  alTaii|{viiiuiil  of  a  t;i>ni|-oiiii>l-n'<iiin>t  dynamo  ;  ihi>  Itrtiary 
pod  would  «orm[H>tid  t«>  tin •crieacoil  of  till'  rniiiJ<oilud-w»iinddytiain«. 
Thnt  WIU  to  aay,  a  CMUiUiiit  niitait  |i'«iiig  t)in>ti|^h  llw  ]>riinjiry  coil 
r,  would  jinMUCe  a  coiiatant  rln-tniiinitivi-  (oivu  in  llii- •ifiindaiy  8, 
and  It  iiotrnlUI  dilfucvni'i.'  wuidil  Ih'  luldnl  lo  llii'  h'i'  iidiry  '.'iiviiit.  tin- 
ai|d'"l  [ifiU-iilLiMitrtrfiiifliriiigtlirKi-™!!-!-  tlii-Ki-voUTlhcrtiiit'iit  in  thr< 
I'C'uiidiU'y  iiirc-iiit  .S.  Ataityi-*lc,  li«r  Iwliwi-I  ii  mijilitln;  |ip>it<ihli'  by  such 
auai'raiip.'mi;ul  t«du  thLi,  aiids«ol>lninttli'«iiiif"rjin>rianahk'  fnvrkin^; 
ill  wrt'w.  That  id.« liccurrwl  lu  hiii'iilli'iwiic  an.l  hinitirlf  sumv  ihnvor 
(our  yi^an  nf,-(j,  bnt  ax  tboy  found  j{tntt  djlfkidty  in  W"rkiiif{  out  Uir  rur- 
ruutAln  the  [iriinaiy,  micotidaTV  and  leiliiry  coiIn  luatheriialii-ally,  thoy 
Ibuugbt  Ui«y«h«n]d  do  b«tm  uy  nawrtiu){  to  exivrliiientN.  An  a|i|ioratiLi 
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Each  tent  given  iii  tite  above  tMt  »  tUc  tn«an  of  tive  or  nix  'SODiHitnit  PMult*. 

f£ffld«n«3r    --  ^ ^  tiegi9t>l»  the  lag  duo  to  tho  wir  ait'l  iniitiul  itidiutt'in  nt  tlin  tmufDniicr. 


EffiriMio; 


100  A 


nef;1wt«thp  Iftg'liie  to  tlis  wirantt  miilual  lif  lUPtton  of  tli«  tmnirormcr  ;  nlna  the  la^in  tlin  fln#  win>  Mil  or  th*  v&tl 


i)wt<^r  iltw  to  iti  Mlf  uiiluotion. 

Tinii*  of  an  alti^riMtiou  in  all  the  as|<erimMilA  wm  thfuat  ilgth  af  li  w<Mn>l. 


wwmadn,  anil,  IhiIckI,  itiv«»  for  tli<«ocxponrn«iiUthat  thilittlrrolt- 
metier  IV liinh  llioy  lirtiui^ht  ln'forr  thi'  Stieioty  at  tli»  piulor  U»t  j-iar  «-*» 
nrigiiinllyi|pvi>i«<t.  T)i<ni'trai».rnrniiri>K-i'r<'  litllnlliin^.itiiilimlhny  rniinil 
it  K-**  iMWiwiirr  to  niwiMiiii'tt  fuw  volU— &)trnMte[io[initiiLl  ilitr«'iMiirii — 
aoi.'Untt«ly,  aiiu  tbi*r«rar«  lliejr  wanlol  a  voltnioC^r  Co  ineuiAiir''  fnnr  or 
llvi'  allJMliittt  volts  MVtiriik-tr.  Whi'il  llirlr  irTIicrlniMitA  wcri:  n)<oiil  to 
nhU'l  ]ii>  i-iiiu'  iu-iuan  mi  m^irouut  jiiil>linlii.il,  if  fa'  iviiiMiiix-'rHl  HkIiII/, 
liy  Mnnn.  (.isuWd  urnl  Liililn,  {•iiltiiu(  furwunl  I'KJictlv  lln.'  nBlile 
itcric«  wliioli  lliwi'  iciitll-MK-li  bad  tlifMi  iiihI  (sovtr^l  l.j-  &  f>iit«iit.  H» 
woulil  lifl  vttrf  itliu\  to  Koir  frmn  Mr.  SlncktuMt-  ii.-het!ict  ilii«  tyntem 
WW  Kurioiiily  Lritnl.  Kiul  tin  uul  roiiir  acnnts  this  (liiu.'ri[ittmi  or  a 
[iti-ciiiily  (tiiiikr  inntluHl  or  <-i>!ii|KiiiiittiTiB;  tnniHl'Dniirrn,  hn  iwi  Iii* 
i'oll™^IP  n-niilil  rfrtaiiily  havn  jitiMil"!  \he  rn/ittrr.  iint  thry  left 
Mwi«r»,  fiiiiilnrl  nnil  Hihlis  to  lia  it,  itnil.  ciirioiDily  rnmigli,  ni>t]iinK 
raoro  lift-l  lii-rii  livani  <if  it.  llr.  w»»  vtrnr  gU>l  It*  vc  tljut  ih"  He*  oF 
mauiiKli'T  lug,  wliii-li  inivtii»  a  nt*r>Uciiiii  iif  ji»ii  t"  I"'  niogni-tiiusl,  «-** 
grtiinnlly  giining  aiMvjitJiiirn,  oiiK-mlly  in  coniHi.inniicM  ol-  thr  «d- 
miiaiilc  wiiik  Iliat  IihiI  bui-ii  liiiiii"  on  iIiIh  tnlijwt  hy  I'rnf.  Ewjtig.  The 
I'lva  oriiis^iiviLi^  Uff,  iiiiiti-  a[jart  fiuiii  Ki.iu<<niitt  t-un-ciilH  hi  Ilie  iron, 
rtiui  jiiii  frji-v(.iiil  Buiiii-  ycai-*  A|{o  in  iliot  louiii  In  llu-  imi|iit,  |ui-|iilii'iI 
liy  liiinfrll  mill  lii.i  (■(iIIii»kH'',  mi  •■li-i-lnmioton  ilikI  lli'-ir  jjiircrtiiiit'iit, 
ai|i|  till-  <:iiiii.'i:i>ti'}|i  wu  u^l-iI  in  aI1  lIii-  culvulutiuua  llivy  iiiuilf.  Tliin 
i^iK-rl'ti'-ii  WW  Buiiii'wIiAt  luM^liril  dt  liy  u-iiti?nt  iii  M>nir  *taiiiUM 
bocikt.  Their  naran  w-oi'i'  UiO<t  nut  to  r«lp|yul^]l  mi  lia^iig  litotif^ht  for- 
pird  an  iiliin  of  ■  iiia^inlit!  lag  wliti-li  wm  wmidliiiig  tlitfi'n'iit  fniiu  a 
iJig  ilnr  to  rmioittlln  ciinviila,  uxul  n-1iicli  noiiM  notbu  fiitiiiily  mnovnl 
fa-Mtf  aiiioiint  of  I  a  mi  nut  ion.  Haw.  liotvrvcr.  llist  tin?  Ciifok  nnnir 
-i^PtS^  li^l ''^<^'i  Ki*!'*!  10  ll><!  I'll!.  I^'ii  clnAiicAlly  I'lliicalcil  Engli.-iVi- 
mairaa  Killing  tu  t>vlii.'Vv  lii  it. 


^ 


-(i> 


Kio.  2. 


ITu  lia-t  aiiiiken  aboiii  M'liDnjt  uiiyit  ul  niakiiig  iiiMvnin>ini>ntfl  of  the 
ulMolfii'iy  ami  [wwi-r  (jivuji  tu  tiai.iiroiiiiem.  Now.  ho  would  wy  a 
wuril  dlioiit  till'  (i)(ht  Miiyi  n(  iiinkiu^  iiiih  iii(iujiiir<.'ii<«-iitA.  Hr  was 
iiitvrcktcil  111  -InlTig  till"  hn-niLK',  thn'Ugh  tisc  kiiiilJit'iM  uf  .Mr.  Kalip, 
wlia  lit'l  K-iilliim  oiiu  i>(  Iiiiiiraiii>runmm«u>ii<-'  tiwn  obo,  a  ijoiini'Ivr- 
ftblv  iiuiiitiri"  v(  i-.i;jn'iiTii«iit»  hail  liwii  mu'U'  l>y  tli<--  thiL-'Ivi.-iiL-  ntiidviiln 
al  thi' C'lili-nl  lioliliilioii  iliiiiix)^  Iltu  ]iuit  TeVv  wt^L'Ici.  The  iitiidenbt 
twi  H'ui'k»l  ni  iho  HMl'jiirl  M'ith  III"  riKKt  liLiidiildr  iii'nH-vt'rBni'fl,  iu 
fujiiti!  of  lln'  VL'i  J  iiMiiiilt'MMt'  iiiiiiih'i'  nf  ililHciiIliin  vrliirli  lliry  luut  to 
ovi'liii'iiii'.  Thwe  «■«»  only,  a»  Ikr  ii»  hi'  hiii"n.  nni'  rlii-.trir  iiii'thoit  tor 
luuasiiriiiK  thi--  puMi^i'  iclvou  to  a  dicuil  wlikli  roiitiiinnl  miU  or  tmiltial 
iiiiluctioii.  'Die  iBvtIiiMl  waa  a  iiiutli<M  ciii)>luyiii)t  lliv  iitiailraiit  dec- 
Inilnetrr.  Il  y**  •  UU'lLoil  wliii-li  Ih-.  Hoi>Uiiinuii  i'iiij.i"y<ii  in 
nitiMuriug  the  oftieicacy  of  ilatilatd  atiil  OWthn  irimxSaniifn  «n  lh» 
fndiTgrnuiiJ  Railwi^  aanie  fm-  ytiri  aijo.  Lt-t  A  B  ^Fig.  2)  be  tlio 
cireail  TMSin>iti|{  inlfor  mutual  iiijLic.-lL<in,  or  both,  tli«  poner  ffivuK  ti> 
wliieli  il  \i  (lc«ir<  ■!  to  iiiL-wiin:.  l^Uct  iii  wriL-s  with  tliii  a  7i('>i-i*njfu«- 
lire  cviix tatter,  tt  C,  of  ktiowti  ralnc  r  uhui^  nixl  iciid  a  ctirmit 
tliraiigh  itiu  two  by  nicana  uf  tlic  dynmiu)  D.  Ji^iii  ihc  pain  of  i^na^- 
T»ntn  of  »u  tlecttviuctcr  to  tho  jNiintJi  A  ami  I),  an<.l  tlio  iicr-lk  to  C  ; 
tUmi  it'  A,  It,  anil  C  i-«|>nv<i'tit  ihn  iHitf^ntinla  at  any  moiiiriit  nf  th^ 
\\aw  |""'inU,  fltid  if  D  I*  tho  «t<«ily  ilptloi'tion  of  tli*  i'liH'tromnt''r 

irhen  r  u  the  lnt«rval  kctvMii  Ivro  altanutioiit.     Knct,  jmn  th« 


needle  to  thr  Iroiiit  H,  aiol  l«t  %  atwly  ildliaittion,  rf,  at  the  ricetra- 
iiii'tci  lie  now  i-ilitainml  {  tlwu 


C(>nMM|iicutly, 


■'4X'-»'(»-^°)'"- 


Now  tU«  oxprciMion  ou  tliB  rlffbt  liand  Me  Is  the  uiiaui  value  at  I 

truf  "talti   given  to  the  Ctrruit   A  R,   therefore  -"!_  moamtrM 

T  I- 

nioivn  valnn  of  thn  tn»  «ra1t*. 

U  uiiii  nithfi  iiitricstiDKi  b«»u»«  tills melhwlocourwl  stnmlt&asov 
to  I'rof.  KilJgot»ld,  of  Iiahliii,  *.M  to  tli«  apMlcer  Oiiriiu  Uw  P*n» 
KIw'titiLul  CuiigryiHorieSl,  whilo  ]i«t*aingt«  M.  Jotib«rr*  iiap«r  on 
till' ninMurvmr'nt  ofalt'-niatinK  roltd  with  an  elctftrmnetM-.  imich,  of 
roiirw,  wua  vifry  much  Miii[ili<i  thii(4|.  The  luu  uf  th«  nlwitraiiittUir 
to  niwwvire  vol U  only  iliJwUat  a  Cunifvr  vnltirK-tcr  vtoulil  do.  The 
iwi'  iif  nu  i<l«i7lraiii(Ttti-  to  meanim  |iowi:r,  given  liy  an  olleniatiiig  riiiroiit 
If,  ii.-irL'iiit  |«»-Bi"«>jii({  ™!f  or  luntiiat  iiiJuctioii,  iliil  what  ■«  olber 
iixlriiiui'tit  nuiild  do.  Itul  tliuiiKh  til?  inrlhoil  wu  thrantjually  per- 
Iwt.  it  hud  Ji*tiiit:t  jimotiiwil  t>liii.vtion.>.  The  fir«t  ohj»rliori  w»t  ttist 
miiillii-r  noiiiiiiicc  II  C  iKig.  2)  h.i<l  tu  ho  [itit  in  wriM  with  tho  tMuti 
iliii-l'ir  A  B,  in  which  ttit<  HRWnr  ft[>niidi?<l  w»w  lo  lie  niMiiit-Ml.  outl,  of 
ronriR,  u  i-pftaiii  ntiiniitit  of  [lowrr  iriu  n-aatnl  III  tJiis  wir*,  B  t'.  Tut 
iliit  lint  iiiti^Toro  with  the  acc-iiiai-v  of  the  ri]wriiiKnt  in  any 
w&T,  l-iit  it  might  t>t  iutoiivuuiiMit  tu  Imre  to  mttatt  any  ymet  in  k 
ciu'nif  inci-iniinly  wi.iki-l  ii|>  to  its  liiuit.  But  tbtn  «m 
annihiT  morn  »>rioiu  nUjrctioii  wliich  he  wai  not  anaiv  of  ii|> 
to  titp  liul  coii|ili>  of  y*an,  Tlieir  (oniiuU  wiu  worknl  out  an  tite 
•uwNiniilion  llist  tho  oidiiiary  luw  uf  ihu  ul«rtronietcr,  ax  giwu,  fbr 
t!iiin|>V,  l>y  CWk  MaAwn^tl,  w«.i  inir.  Tliu  law  of  tht  i>tccrio<Re»r,  aa 
1,'IvHii  liy  iJlt'rk  Miixwull. -AMI  thnc  tlir  ilrflivtimi  of  the  nct-illr  of  aa 
I'liTlrimii-liT  na«tM-urK>rtiouolto  the  •liR'i.'rciio.'orpatriiliAbliC'Iuui'ti  thr 
■(nndiaols  iiiiittiiilml  l>v'a  Ujin  ntntnioiii^  iht  pi)li'Utial  ol  ihcibmlltT, 
riiinut  half  the  siiuK.r  the  jHitc-iitinltol'  thiM|iiiulntnU.  ITiifortnutttcIy, 
■s  cxju'iinicnlii  tiiiLi!i'  nt  [lii>  l>ntnil  loHtittlttOD  liiwl  fhown,  it  WM  an 
(>x['R]iii(ii)  (oraiiyg^ivrii  I'liHtTometpr  tu  wiikfy  thi*roniiiiU.  Hewnohl 
iM  K"  iiit^ri'  into  that  nt  IIlp  jini'arni  time,  bM-uiiw.'  it  wmilil  form  th* 
milijrrt  olo  niileoi|iir<nl  coitinmiiiiatiun.  Hu  ixKrtly  wi»h«l  ii>  warB 
nii^  of  Ilium  who  \ti-tv  K>nii^  to  vat:  llii-  trli^-tiniiittcr  that,  altliou^ 
thiN  invtlKHl  vi'iu  |H>rfi'C't  uii  the  a»unit>tioii  that  tbc  forniuU  ffitra  U 
hoTihE  n-ii  thr  foiniiila  for  tin-  elfcLromutcr,  it  imtiiraliy  wm  not  m 
|icrfi>rt  ir  Till'  foniiiilit  wan  vmniji  ;  no  that  rvcn  lliic  melhoil, 
jiretty  a»  it  wiio.  nw  at  fault  Wull,  tli«ii  thwrv  ni  only  one 
(illii>r  iiiL<lh<Hl  tlial  hu  kiivw  of  hy  tvhirh  Ihoy  oonM  ni«*Bun  lh« 
|Kiiv«i  nnil  c'lll('itiiii:y  of  n  Ininirorniri ,  and  thai  vm  tlw  ralori- 
lUftric  iinfthml.  'Phcy  wnntril  to  nxratnro  ihi'  |«iwrt  Kirru 
ta  tliO  tidimfonncr,  anil  the  jhhiit  (^vru  oiit  )'y  (be  trw- 
fomter.  'nie  i>ovt.t  givon  ont  hy  tho  tniiiNfuriu<mi  ™iiW  l«  tttnlj 
lni'ft»ili-wl.  Thr  NdconiUiy  rin'iiit  woiilil  (jivi'  ciini<nt  lii,  nAy,  iiiran- 
■  liiiMint  Urn   i.  ami  lut  Ihoi-i^  wm  no   lag  in  thi.i  )urt  ttl  tlic  i-iicitil  (li« 

IKiwrt  I'niilil  hr  liipiunrv.!  Mii'ivly  Hith  ii  voIIiiipIi'I'  ami  ilyiiatntitclvr. 
hil  tliry  could  uot  i'ni|iloy  that  tin-thoi!  u>  find  tlir  |iowrr"|[jvi>ii  lo  tb« 
[ii-iioaiy.  They  could,  iiowcter,  ilo  it  indirvntly  is  thin  M-»y  :— Put  t\tt 
tfnnnformi«r  in  a  falnriiiiftoi-;  lih>t  j>nt  il  in  a  (iox,  cImhc  i|  up  watir- 
ti(;lit,  then  )>iit  il  III  aiiuthi'T  l>ox,  which  nuiiit  Iw  watartij^t  at  the 
liottiint,  but  noL^I  not  he  wktiT-tij^lit  at  Iho  top:  amnge  a  d^fiuit* 
i-vsistaiiL'i'  ill  Ihe  tri'diidary  dtvuil,  and  snnd  a  tleliuiie  vuTrcKt  tliravdi 
tho  truiisroniitr  fur  a  ctrrtiiii]  time,  and  allow  water  to  enter,  my,  aid* 
bottfliii  of  the  cAloritii'iiter  and  lo  flow  out  at  the  tu|)^  itnil  ninuore  tlw 
t4:mpcrntuiciat'tltceiitcriDg\i«lcrwilha  thof luuiiii'ler  and  Iho  tcmpen' 
turn  of  the  w»t«i  wiiieli  l.mtui  mid  kei-u  tho  oiimsut  lltfW-ijifi  until  «v«y- 
tUing  hu*  Itwonm  ijnit<'  ntWKly — iititil  tlic  IcmiicratuTe  of  tbe  water  ai 
it  llowH  oul  of  llie  oiiLlurimoter  peaww  to  nxe,  nhitb  in  mhuk  nn«i  toek 
u  loDj;  SI  ihn-e  and  a  half  hoiira.  Thtli,  ftnila  Ajian  rK>ni  th* 
ii)Nv.'iljL'  hut  of  tliL'  traiuformi-'r  and  Ihn  oalodinetor,  and  bo  on,  thny 
liod  ^t  ulii-e  tlic  ixiurr  wikitnl  in  tbr-  tianNfonoor.  SnjnMainff  VV  wu 
tlie  iridxht  uf  water  in  /cjnmiwi  whieli  flowttl  out  uf  tlic  rali>rini4'teT 
ill  ft  titiiv  of,  w.y,  (  Kcoiida,  uid  euppoet  T  nw>  tbo  dilTertufr  oi  tMUi 


THE  ELECTRICAL  ENGINEER,  MARCH  9,  1888. 


235 


nfatn  bctwMO  tbo  enUruig  water  And  th«  lokrins  «r»tci,  which  ho  luid 
nppMol  to  luvD  bocornf  luiu  Mixk'lf,  then  ttw  p»w«T  in  vatt>  wut«-t 
m  lao  traafARAor  ai>d  pvi-n  ntit  in  tlii^  fonn  o(  heat  wu  ivjaA.]  tn  W, 
th*  nnmlMr  of  mniRii*  nf  wstni-,  iiiiiltii>li'<<l  l-y  (iiiTitPt of  irm- 

Ctara  T  lUmol  by  the  lime  in  •wcomlt  I  iiKo  a  co9iat*iit.  '239. 
t  give  thnm  the  iKiwpr  iJi  irntts  ttiat  ikAt  wastol  In  llic  trans- 
fimmn.  Tbai  mIiIhI,  or  «ur»e,  lo  (he  i>o«f<r  gt*iii  out  bjr  tlip  stcouilaty, 
wkieli  «nu  abtmiued  l>y  cleotrical  imaiaiiTriiieiil.  K»vt>  t1i«in  die  jiowrr 
put  wto  the  wiinaiy,  mvl  tVmy  liail  thru  tlie  wliol'.-  ni«UiiiTiiifnt 
with  *  coiuiiIeralil«  uiinuut   of   nrcnrw^.     L*l   Uim   iTjifcut,    iiou-er 

S'na  ool  bj  Uki  sivumliiry  wwt  ucnnt*!^  itiiuwurMl,  |ir<iviiti4  tl>:il 
IT  vnoifihnr  w  aitvlitil  ta  innuulNnirit  lara|a  or  to  Kciini>- 
tluiii:  tiarinfi  no  wiriiiitDCtion  nnr  nnitiul  iiiiiiinion,  bj'iliroaiuni'p 
rodi  of  ih'  incaii  .'V|UATo  of  ibv  volt*  miihiijlint  liy  tlio  «|iiai-« 
root  tt  the  nM«n  *i|)urv  of  tlir:  ciitTDoC  i  Itinl  w«a  u>  mj*,  nieMiiit>l 
br  tlir  rvAilins  of  thv  CadlKiv  viiltnji'ti'r  uiiiltiiilii."l  l>y  tli"  Tiutiliiig  nf 
Ine  tlMunMiii  itTauuoiiirbrr.  l^ial  ww  tliv  (lowiir  jrivi'ii  »i)t  iii  waltn. 
Th*  |ie<nr  iraitod  wh  inMairMl  li/  t)i«  roraiiila  alrMily  ffwn.  Tlw 
imtw  nf  the  wstta  abtainail  in  wpon'laiv  to  iho  miia  of  IU«  tuo  i*.  of 
«aanr,  tlir  Eflinetx-y.  ^Vell.  itiat  iiirlliul  liail  g'^'*"  >'"'■»  viiy  fair 
nSH)t&  R«  lull  cxiiiiiAtnl  llici-  rnaiHii^tit  ntlh  tlioiip  nliWiniNl  liy 
fosltiax  adyiiaKiomctcr  aiul  a  viilttiidrr  <in  t.lic  jnimarr  rriTciiit.  For 
|ll«  i»trfmt  of  \hf  ttiinjCi  III*'/  h^l  alxo  ail  onliiiuiy  wnttmrtrr  in 
HiMtit,  tlic  tliii*!:  "•«)  ill  M>riii  <Ttl1i  lln'  |>nmary,  aiiit  llu-  fini' 
eoil  a  diiinl  to  ttic  nitiiu.  Now,  it  vi^  mlarnating  In  tee  tlir 
«r1  nf  naulu  that  wvre  nbt«iii«<l  on  Ui«  dilliTviit  ■yiit'nta  of  mpaxiin'- 
mtBt.  ea|arisll]r  m  thuy  Icn^w  wliii-li  n>iiii1ls  npir  truo  ilh-I  nhifh 
nMillB  wn  mMv  nr  Iraa  corr«'t.  In  tliri  tiiai  eufte,  lln'  riiviiii 
OTbdilpwaa  brnLon— lliai  {s,  tlifrv  vr&«  no  mrniiil  In  lIw  »««^[i>laiy 
Hiniil,  Til*!  |iar(i>'ular  trannfoitiivr  wu  au  uiact  /<»r  timil'  uf  n 
■aall  tnnafaniH^  nhirli  Mr.  Ka]>p  lit<l  r%ii  tlif  laliu  IftAt  time. 
H«  mi^t  MMOtlOii  that  )lf.  Kal>]>'i  oirA*  of  rating'  IrutiHfanitun  w«a 
as  Mtretnrly  ulitfaciury  one.  \  <-iy  otti-ii  wlicii  a  iiuw  iL[>]iirBttui  inu 
dtviakj  Ike  iKiUitual  lantcr  H*ai  iitatiil  in  rxrrw  ulu'Iint  ilir  iviil  [Hnti^r 
via.  But  tranafniinan,  at  any  rate  Miscfm,  Kajiii  aii-t  .Siiflt'.i  tmni- 
hraMn,  w«r«  on  a  naruitb  the  atoani  rTtnnr,  nnJ  that  vim  tli4t  thn 
im)  power  doraloitcdwafbrtn^t^rtlkautlMiioiniiial.  Ht  411  not  kuow 
•hHharliiailynainoi"  wcra««jiuJIy  gao-i;  Imt  if  ^n  tiny  imwt  tm  ck- 
twawljrjRKxl.  Tlitii  waa  til?  two  Tioraa-jMirnr  iian»fonn#r  nominal, 
vliicb  <lm  iMit  rooan,  he  mw  haniiy  tn  oiy.  that  ii  f^nrc  niii'  haivP' 
)m«r.  It  meant  that  ytin  uiiiM  gpl  thrvp  uiic  of  It,  or  two  four 
rlcboait  un-laA  bealiits  lamilauie).     In  tlio  tit>t  cow  the  vultn  nl  tlic 

EBwry  circuit  wera  t84'3.  lh«  vnltrt  at  llii-  wwitHhiry— llm  tinuil 
Bc  a|ieu — »'•!■-•  94'5.  Kd"~  let  ibon  >««  tlir  cuunuoui  OilTiTcnixs  o( 
tb«  power  u  mMCtu^i  in  Die  Jiir<ivnl  W^*.  Th«  watt>  j'lit  in  at 
iiii«fnf«4by  tli«i-<iltni«ter  aivl<lyiui»«mct.!rn<-mia7.  'I'ho  watt<|>ut  in 
■Maauii'ii  by  llir  wattinutei  vsctt  96'.V  Kill  llir  ac^Iiinl  |wii'i'r  jjiiL  into 
Ihawhob  oircnit  wu  only  55  n'at.la.  Tltrin-fr)!-!'  tlii<  tw>'  liii^E  wvi>* 
raan&Mwly  loo  largr  ;  ami  tlii-y  t-milil  wv  viby  lliry  wein  tno  laig^'c. 
They  war  too  Urge.  bM-auw  wlicii  the  v.wii-lHiy  (.nri-'iilt  was  lirukci;!. 
tbe  eBavtiro  Mlf-iaJuotiou  vt  lliu  (friiuaiy  L-uit  uf  ihc  ti'iiiisf<iriii[!r  naa 
irty  much  lafj^i  than  wtiMi  tlip  aiyiotnlitry  riiiult  wim  riosnl,  aii>l  tin- 
tcreis  of  l«itli  nicthoda  baoame  tmuientM-ly  niajipiillinL  Ot  eoiirsi',  In 
ty*  MW,  atnoe  tlie  itBMiu<lat]'  viiu  iijieii,  all  tliu  {wwi-r  jjtit  in  niu 
VHtal  la  tlie  liwt.  Ittil  lli*  teal  n-jtla  nmt  la  Llii  |iriiiinry.  an 
ileCertniiiail  by  (tie  colorinielvr,  nan  5S'2.  The  nthm-  tiiPlIioiU  iinli- 
nlnl.  tbcu.  aUmt  froai  two  to  ibnv  tilno*  loo  iniicli.  Of  cniii^-,  as  tlic 
acooaJatT  cir:itit  vaa  clofx],  ami  Inn  em)  U*a  rNlttmicr  wa.t  ihiC  in, 
iLe  readiiif(a  |{ivm  hy  tin'  tliu  watlmi-lri'  ai  w<'11  an  tli'  ]»ihiiiitC  of 
iwlirstioiu  (if  tlut  valttittft^r  anil  •lyiiHiiminKtrr  l>i<i'Anie  Di'arly  nxiiial  to 
the  ifUK  waltih,  hut  ihi'y  ii<>vn.  «v«ii  for  tliv  inaTiiniiiii  i>auri>r,  In'cauie 
■lual.  Foe  rKaiiiiilf.  wlipn  2.465  nstta  wun>  ac^Uially  Wlni-  tjlvtti  to 
IM  InauaTu liner,  ntili'li  v-aa  about  4  li.-)i.,  the  jiruildct  of  tlic  tt|nai-e 
not  of  mean  "iiiu'f  uf  volts  lulu  Hjnikiu  kkjI  oC  hkilii  w[ii.tii-  nf 
^niDerca  gav<r  2,996  Matin,  viliile  tlie  wattJiit'lur  f;iivi:  2.277  nnt.U  u 
upt  |>ul  intfl  tliT'  traualoTiiter.  Tlic  reailiiiKi  alitaiiiol  froiii 
!tUi>-I«r  •ibl  thp  ilyuatn<>nli!t*t  <«««  hijfbfr  lliiin  tht  Inio  watta 
'-ui  in,  Itecauae  U|;.  Jiic  lu  ilm  u-U  atul  niiilnal  in^iii-Iimi  at  Itio  trann- 
RfiDDr.  iraa  JgDuiMl  aIl'i|jii[hi'T.  Tlir  wattiit'iti>r  n-iuUitgi  u-i>rr>  liighnr 
tUn  Iba  tnie  watt*  |mt  ni.  lMvaui»  mit  mwrlynm  tliu  lag  duo  li>  the 
■tf  ml  mntnal  indnctiou  of  ibi-  tnuiMfoiiner  iicgtccltil.  hiil  the  la^  in 
tk  tme  wire  ooil  oi  ti\if  valtrmtLT,  iliio  lu  itn  Milf-iti'liii-tion.  vriu  alai> 
That  Uil  Lim  li>  itinuitigiilK  tliv  •[Uiotioii  ai>  t>i  Hlit'lbi^r  (lit' 
ifr  otigbt  to  mrr  thciii  an  anaver  iimn'I'  the  tinthtlinn  tlu> 
of  V  «|nHml  into  C  ttjaare';! ;  and  llie  result  that  he  llail 
a|>|<iotiiiuiiely  at  aijy  rate,  uua  llib:— Tin'  uattiiii'ter  ttiiuht 
it  not  aiiiMireiitly  Kive  ihem  nn  a)i*«ti-r  murer  or  hrtlier  au'iiy 
e  truth  tliab  tlir  ri-ailiug  fiom  tin-  ilyiuiiiotrt  anil  tlic^  rnlt- 
,  A  iui4(li  calnulatinn  uliixinl  llita  na-i  wlint  iraa  oliUinnl 
a  watlnittiT,  Take  a  watliiirtiT  likt  a  ^"lucn,*  wiitlniclor, 
Wl  I'rw'tii.'aDy  no  miilnnl  imhic'tioii,  but  liiul  xriinp  M^U-iniliic- 
tn  if  aimh  a  uallmclcr  wimt  ^ni|>lnyri|  tniniuistirn  {inu-nr  in  a 
vingwlf-inilitclioii  tlii*  «uenii<d  tahini  irhnl  wmilil  In- obtain oiL 
lb"  time  of  &n  altrmatiou.  r  iht' iv4i«tani-i-  ami  L  ilii^  cNN'lli< 
•wlof  vl/iadactionof  tlirHiir  Kiivcireiiil  i»f  the  natttiirivr.  rami  L' 
anJ  aolf'inciiicliiia  «f  ihe  riri'iiit  llit  imivi-r  nivrn  In  wliieh 
to  laoaMirii,  then  tlK-rrj'liiJKoftlip  wiitl-nn't('r.  uinniairi'il 
tnwpow*r*hich  they  »'ant<^  to  iinMumre,   liiui  tbi«  valiM 

-— jTf  ''  ***  poMEJIile,  |iy  piitliii^  but  a  few  oonvolatiaiH 

*  tiM  mMprtid«l  fine  wii*  i*.il  of  tl»'  wsttriii-tiT,  »it-l  imiiii;  far  ihi' 
^nctlvr  [lart  of  the  teaiatanon  ftf  the  Rne  wire  cii-enll  a  flnti^naiy  noii- 
!'-  Fit's  TMiiatane^,  to  miiko  L  tht?  e  ellideut  of  viriniluetWii  ol  rhe 
'  :re  diouit  of  ihe  wstliiieter  «ery  aiiiull  :  hut  uiiIi-m  it  ncru  made 
ju:wlt.iclj  nought,  the  term  r*LL'  nilxi'l  '■'  '-"t.**-  '"  I'ou.vituriii'i-  uf  lUr 
ImenaMof  I^aiMltlieesfiroaiaa  nnnhllji^tlii-yrnitrr  tlii-grcviLtii'I.'wa.i. 
Be  Uial,  in  "Ditr  woeiU,  tbey  might  cK[>ect  nlivn  the  ciivuit  tlie  [lowri' 
p,  h  tVy  wwhn.1  to  iDmmiTv  ijaJ  Teiy  iiiiieli  •elFiinbiution. 

IL .  '  iiilL'lM'  wouhl  gSre  an  amwcr  fai-  Iao  high,     in  tlic  watt- 

■Kier  iijvI  at  ifae  Central  IiutittiUaD,  the  wirindaotian  of  tha  &h 


wjrr  «iroilit  waa  niaile  eer^  liniall  in  tlie  «-ay  Imi  iiiiliuatcfl,  Iko  rvaiat- 
■iiw  of  tin-  flutpMl'lod  coil  hiring  only  ti«th  of  lh«  value  of  that  of 
the  no4i.iuiIiM>tlv«  stationary  coil ;  bnt  ttill  the  wattK  given  to  the 
[irimary,  M  mewitted  by  the  u'actmoler,  u-ore  200  lar  ei-nt.  cm  lac;^ 
when  Cne  Moondaiy  nircint  waa  ojMn. 

( T»  he  roalinvai. } 


THE  ELECTRIC  LIGHTING  ACT  (1882)  AMENDMENT 

BILL 

nOUSE  OF  U)Rm,  H»xb,tr,  3fAiu:H  S, 

Lord  Tborlow,  in  in^ivin^  tlir  »rooii<1  mailiiig  of  ihih  1)111  in  tlic 
HouK  of  Lii>[>ls  on  Moii'lay,  the  &lli  iiihl.,  aalil  llial  if  lie  coiil't  Uivvo 
hwl  an  aK-immcv  fi-iini  tlic  I:»voriiiiii<iit  that  (Jiey  woiil'l  Ije  uiltiitx  t« 
take  till*  niatU4-  in  Ii.in<l  lie  wonlil  not  liani  ttonblwl  Iheir  lonUhipH  on 
t1iB  jirowDt  «cc4«ioii.  He  itenrfil  tbcii  loerlihiua  to  rt-'garil  tlila  quvatioii 
from  ihf  iwbit  of  view  of  health,  of  srieiieo,  o(  more  UBht,  uf  aafety, 
ami  Df  iJie  tiimenntion  of  |)r»;>eny.  The  ulijcnl  nfthe  Kill  wan  W 
rt'rnnru  wlia!  iiail  jirornil  to  Iw  jimliibitire  mirirtinn-i  ii]k>u  an  iriiliiaVry 
n bieh  U'a»  •lenTruiK  of  cverr  ■u)<j>0[t.  TIi'li  icatrirtjoiin  in)iio><il  by 
tlie  Aet  of  1882  ha.1  acte>l  r^ry  lianliiy.  Thn  IV^iileut  of  the  i^oonl 
of  Tn^li',  r^p1yiI)j;  but  HY^'k  tJ)  a  (uieatioin  in  tlie  lloiue  of  Camnioita, 
iiniil  lliiit  »infp  tlin  [lawing  of  the  Kleetnc  Lighting   Aet  of  1882,  60 

iiroviaionnl  onlrri  anil  lire  tiecixva  hail  Iwd  granteil  to  cnmiiaiiieK  au<l 
6  iirnviMMial  aiikia  ami  Mrn  licniej^  to  local  anllioiilJeH.  Tin:  Pruai- 
Jnit  of  tlie  Iloanl  ofTVaile  noanot  nwam  that  iti  any  sliiKk  rasi*  wheiu 
tlieae  jiowoni  Itad  Ivea  ubtaineil  lliev  hail  bevu  eicri'beil,  Such  waa 
the  cnuhiiifE  elTeft  of  Ihi,'  E]«lric' Lis li ling  Act  of  1882.  ytili  h* 
u'ithetl  Co  aaya  few  tniiiU  in  jiraliie  ol  iKat  locainitv.  nltii-'h  il  wiu  t\ni 
objtct  of  llilt  Bill  lu  aniviiJjii  only  uuf  or  tvm  Kinaltbut  imiafirtani {uir- 
tic'iiUrx.  Tlie  Aet  of  1882  wuB  a  innatelalionitcitienaur*  for uoaling  with 
a  thru  aliiiiut  nnkiioH'ii  N'irixir.  Il  iu<'c\iiiifiilly  |«(Hcrilinl  aafrgi]ar<ta 
aKain^t  (Ungrn  wliich  liail  only  aini»  become  maaifMt,  and  its  objnet 
waa  to  iuiiKMv  checfca  uii  raah  auil  ill-CQUaiilervtl  Mbcinea.  Ii  now  only 
re-iiiire-l  liiHiug  iui>cii'lineut  to  allow  th«  iuJnttry  lo  jiroctnl,  aui  lie 
rlii.mi''ii  lli^l  thn  linir  bail  arriv«l  for  a/^inn  IK  that  iIii-Mliou.  In  the 
LTiiitmi  Stnl''*  ihrrp  were  ttvvT  120  eliwtrii'  light  componitH.  }vij"iiij5 
iliviilciidn  frnm  6  to  lA  [lei  cent.,  in  Ovtnmuy  llicrt:  wetoOOl  tuiniuuii^ 
anit  In  alniniti  orcty  Imgc  lowii  in  Italy  i-li^trit  bgli!iiijt  »m  nuking 
jiry)jntt«>.  It  waa  only  in  Eii|(laiiil  thai  tlie  K-inicr  u-ai  comiwratiiiily 
at  II  itntidiitill,  ao<l  l<o  hoii'd  llial  ntatcortliiitjc^  wnnM  not  tie  allownl 
to  tiLit  imieb  longi-r,  llie  |ircu.'iit  tiiiii'  wa.->  iir(i|iiliiua  for  •ct^eral 
ri-awni.  Tbcr^  nrvnr  wiu  a  ttiiic  wlii^n  a  lai^oi  luuoiinl  uf  rai-itul  wu 
lyini;  i>lli'  or  ivhrn  thi-Tc  wim  a  largnr  amiv  «f  nneinjilnyhl  am'king 
work  ami  (inking  iiiine,  an'l  Uy  Jiaiviing  (hit  Ilill  Iitiiratlni  work  nilghl 
iriKDixliat'Jy  h"  |iiiiTi<ii.Hl  for  tiKiuaaniu  of  Dipn,  women,  and  diihlren. 
He  t)iau);hi  it  nuuhl  ri>ut  Im  too  mncb  to  call  uutiii  the  lluani  of  Trade 
lo  make  tncandenceut  ele^'tiie  li^litirt);  cumimliHiry  in  alt  niiniH,  fac- 
l^riev,  wbuoh,  chtireliw,  thvattea,  liosiiiUla,  aiiJ  uthcr  pUctia  wberc 
bnniuii  l-ciiigi  roijgri-galiil  tugL-iher.  IIi.-  venlurei]  t«  gay  that  wlidi 
xiieh  a  ilcniand  u-a*  made  the  (Jovernment  of  thi-  day  would  bi«  nrtther 
willing  nor  alilo  lo  n-aiit  It.  Many  uf  tliL-ir  IcinUhijui  hail  no 
doiibl  riKiteil  foclories  ligblBt  by  gaa  full  of  toiling  meu,  women 
and  rhihlrrn  from  6.30  n.m.  to  6.30  P'tn-.  anil  h»l  noticnl 
the  vitiattil  xUitr  of  the  atm<M|i)ieio.  The  diffeiiMicc  between 
that  and  a  factory  li^hhil  by  rlcc'ricicy  waa  uiaulfeat  Ui  n 
iiiOiiienU  It  waa  like  l-iMng  t[aua|>iirt('>l  aniUUnly  to  anulliei  plauet. 
Workmen  nil"  IiajI  bf.-n  finiilnyeii  in  factorim  lighted  with  elwrtrieity 
had  told  liiii>  Itiac  nothing  Miort  of  flarratiou  wonld  induce  ihein  lo 
work  a^aiii  in  fa  tori^x  li^Tite't  by  gu.  Il  naa  the  aanie  in  the  enae  ut 
iniiii.-:!.  Kleeli-ie  lighting  wonlil  mlniinisu  the  dangc^ni  whirh  now 
ueeiirreil  thruiigh  naked  lighta  or  faulty  lnin)ia.  Tlini,  aa  lo  finn  in 
the  molruiKilia,  Catitain  Sltaw'a  rvinrl ahowcd  lliat  llic  total  miinlin  of 
Itm  in  1087  "dx  2,363,  and  no  feen  tlian  671.  or  30  |>cr  cent.,  were 
diractly  attribntable  to  caiueaconneetoil  with  rxiiitiii^  iiyetiinia  of  light- 
ing. Tliehi-  tiKurri  did  nut  iiiHiidi'  691  firpx,  thi>  origin  of  whii'h  wa* 
untHTtiiin,  anifof  ihean  at  leajtt  30  (ler  cenl.  might  fairly  lie  «iid  to  In- 
dnc  lo  the  a.inie  pjinw.  Then  oa  to  dcttnic tion  ami  danitge  lo  jiro- 
(icrly.  Soiiin  of  iliv  tlr^t  tnulminen  in  [»ndiMi  ba<l  tuld  him  ttial 
ihey  lia<l  u0Wt«»l  grnat  aavjug  Biitve  thiy  had  Huliililtiti<l  the 
elvc'lrie  light  for  gaH  in  cLvir  Huowroonia  and  •Aio^m.  It  woa  aUo 
well  known  that  Elie  u*e  of  f^  was  VL<rv  |ir^jiidieiul  lo  hooka,  uiul 
Utu  em|ilo}-nient  of  eleelric  llplt  in  ISbnirim  nould  Iw  a  great 
oilvajilaiie.'     Tiie  Hill  was  |ireviwly  liniilur    tu   ihi'    Dill    iihii-b  iiaa 

IHMinl  by  tbi*  IbmK'  liut  Sirviiun.  and  it  iifiijunnl  to  citrnd  tlie 
ic  lice  giiuilint  by  jimvi^O'iial  nnlvr  ti,  any  I'niiiuiiiy  from  21  yram 
to  42  yi ar».  Tbu  jionVI  <  f  21  ycwa  fiaol  ly  the  jirtiH-ut  Acl  woa 
found  lo  bv  t  0  abort,  ami  to  be  iu'liffieicnt  to  ulluw  (.'jcvtiii:  liglilili^ 
eoiii|iatii>'i>  lo  m<£iu|>  lli'tnudviu.  The  Ituanl  of  TiwiU  aeiiolnl  Ut  thin 
view,  ami  thi^vilt^nuoii  nfthe  life  of  the  Proeiidon  On  I  vr  would  remler 
Ihi'i'lantC'i  with  n?garl  to  the  ternia  of  ]inreha«e  of  leea  imporiaii' r. 
He  vioiilil.  therefore,  lic  willing  to  strike  oat  of  Ihc  Ilill  all  rcfei'eiiee  to 
ihi' i>iiii'!iii.'«' of  -the  guoilwiir"  which,  he  unOetalooii.  had  hitherto 
lionn  n  atunibliiijc  block  aiitl  u  uaUM  uf  (iiipiisitioii  to  the  Bill.  In  bting- 
ing  forwmrd  thia  ineaanrr  he  waa  wjafy  acluatwl  by  a  d-nre  for  tlic 
|inl>Ii[:  intcreat.  Tbei*  exiI>tt^d  at  |irM«]it  agratt  want  of  emulovnvent, 
and  rot,  ns  waa  wcl!  known.  llicre  won  a  vut  amount  of  eapalal  wait- 
ing for  invrvtmonl.  If  Ibe  |irv»Dnt  Act  waa  nniendcil  ua  thia  Bill  nro- 
juweLl.  iir  linlievwl  tlint  £100,000  000  of  ai|rilal  woulil  thrreby  nn>l 
UM'fiit  I'lnidoyiiii'iit.. 

llie  Duk«  of  MarlbvrvuBta  -aid  ilir  Ilill  rlid  not  aoiirar  to  eontalti 
any  n'^jtiliitiou"  a<  t'l  rhr  |,ivingdonn  of  Ihaelteliii^  ealJf^   At  promt 
tlifwr  liii's  Hen.'  growing  iu    iiiii)i1>er,  and  were  luring  nin  over  every - 
bmly'ii  hoiuui  w-ithoni  the  aeutu!  or  consent  of  1iouw>boUm«,  v<M\Vfe. 
tboTiKht  that  it  KhAnU  be  lfttiiu-i\.\iau\<t  %^<luu!om%'«t^,'Cn.\^xvaw£w)fE«^. 
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uliut  Ihu  riKlita  of  al<«tric  GD[it]>iinias  vx*cUy  nvtv,  Tlicrc  lio-I,  no  far 
as  Its  kiii:w,  liom  H'l (Wiiion  in  tlio  law  CourU  upon  tlm  i>oiul.  At  i>rr- 
Mtit  »  r|ua.iit.it}'  of  tulri>liciip  wirM  were  to  \ia  ■ocri  runiiiiig  in  cnri'v 
(linytiuii  in  llio  Miitm|ioliK.  Tin*  ttchlnt  Tiir  [<Uvtrii-li({Iiliii};H-nti|i!  ticjitill 
mom  iUngi>rortiK.  Tln-y  wviul.]  in  tinm  liocoinn  n  gnat  niiiMiiicc.  »hi1  if 
the  Acbi  iltnliRK  villi  rlcrliic  liglitiriK  nrrr  nil'Nt  oil  tlic (loiiit  [t  ivoiilil 
livrmftorbc  lAiJ  that  pAiUanK^iit  liaiT  iinrc<<^rv<iilly  uanruiTwl  dii  itiwc 
cotiii<auiw  tliu  rixlit  or  ttiniifiix  Ihtw  cablua  over  uouwh  aa  »t  tuiMMit. 
Ill  ^«w  York,  whurv  ulictriv  liKl>ttii|[  ivim  uiom  ilovvJopiKl  tliiui  liuru, 
the  eleetri«  eoin)«iilM  w«^e  boitm.!  t«  jiIam  tli«ir  mUIm  unil»rf,-rouui1. 
If  it  w«rc  rouiiil  iiiijMxulMc  lo  iiialco&siiuiliu-iirovisloii  iii  Ll[iiii<.-i)iiiitiy, 
■till  «uniu  regiiUiiuiii  uii^ht  lo  bu  inaiti;  w  to  Uiv  coiiiw  tliGj'  *li<iuM 
follotv  ui  «*  to  invv-Ltii  tLciii  L-m-viiiiK  anil  rvcrruBlnji  |iiililir  ^Iitiiiii  nx 
at  prrsrHt. 

Tlie  Ekrl  of  Crkwford  knd  B«l«Mrr«a  ii|(ivi'-l  llmt  titr  KIrrtiir' 
IiIuIlIIo^  Act  iiiiiiiiv'l  riiiivii<liii<'iil,  I'lit  lie  lliMiiglit  l!ii:-y  bIioiiI-iL  <1i;«I  in 
a  tliQiniigti  muiiiBL' nicli  tliiM  iiilijiK-t  iiii<l  nnt  mnivly  vitli  it  liii^ln 
ckuw.  Ill  1882,  wh«ti  tlii<  ^rtl  AH  uiik  ihiiwmI,  a  '1i'ti?i-niv  rial  ion  Ktn 
fnivwl  Ihat  Ihe  [iioiiiolon  of  cltftrii'  ligtitiii);  oohiimM  slioiilit  not 
ciijoy  a  iU(jno[ioly,  uiiil  it  vt-un  ikccoi'tliiiKly  retulvcil  Iliat  wlii'ii  cabli-x 
Wen."  lalil  111  tlio  slrw't  of  niiy  Iomii  f-y  nn  i'IitIHi-  i-uiiifiuiiy  its 
work  mIiuiiM  Iw  |»iirtbiUM.iiUo  by  tJic  Imail  autltinily.  Aiiollin*  [<ni' 
viMuii  vS  tlic  Act  lai<l  kirjwii  ttmt  tiu  wurk  slioiilil  l«  mi-loHukoii  l>y 
a  ooiii[jai)y  without  ]iL'«iir<>  from  Ihv  Ili:i«i\l  i-i  Triulc  or  h  iiiiviAl  Act  or 
a  |>ic>viitiHial  nnliT.  'niiwi-  luo  ^nivuriujn  liju!  lieni  talsl  la  llin 
HieiuiitT.  LimrircA  ami  iii-uvi^t'Diial  <mli<n  liiul  luii-n  njijilinl  fnr,  liiit  ;ii'> 
walk  lull  tiivii  ilniii'.  f\r  !tilm(i'-> IM  tliat  tllr  |ii>iliiii1ri'*  of  ■  itclicilie 
'■tlK^il  lo  V  nllouril  tn  makii  lliclr  nwti  nrniii^i'iiiFiNlx  Milltjtlir  ]'X.-al 
■iitlionty,     Li-t  llii.'  n>in]>niiy  pay  icuC  for  tlir  uw^  of  tlii'  iiiuii«  wliicli 

Ilii'Y  jilni'nl  uiiiirr  llin  klinU,  Ami  Id  tljiMii  Iw  bIuuiUhiI  fiutii  llii- 
itDlgnti'in  of  »ti)>|>lyitig  li^'''  i°  "Vcry  cioni'l  of  a  givti»  ili>trii>t  when 
thcri'  iniglit  W  nn  chaniw  of  a  nvwmotiln  rvtnm  for  thoir  oiitl&y.  Ha 
lauk«ii  foiwsnl  lo  iIig  lUy  when  eoiii|Ai>i(ia  waiilil  be  al'k>  lo  lay  ilicir 
cahW  iiiit|«ipi>iin<l  with  a  ^omI  iirosjwd  ot  auecua  ;  Imt  lie  aiuHTli-il 
tliat  lilt'  n!iKj:iuUi'iiiliii(;  i-xiJOMil  eliK'Iric  lUaiuH  itrtv  fewer  lliun  thr 
ritkei  vrhicli  aMctidtil  uitliL't  ti'li.-|>Uuiii-  ot  tvli-i^iili  nirva.  Wlioii  minn- 
f?ll  iijwn  au  (Ipctric  liulit  main  it  iiii^viLdily  tnrlU'tl,  luit  it  iK<-iiiiiiilnt«^l 
ati  oilier  U'ilix,  witli    the  roaillt  tlmt   •i.-noliri  aooii!rnt«  «e  i;  not  (iin-.,!!!- 

iitini-  He  UajHiil  that  tlui  Kill  twfoni  tlioir  lardxhija  noiiU  W  nml  .1 
unoonil  timi'.  HiTDalVr  Iiit  iitttiiiloil  lu  jilan^  Iwfun*  llifim  a  Bill  of  lii« 
outi. 

'H"^  Mmfl  of  Oiulow  wkiil  ilial  Ihi;  Dill  iix  r;)i|FlBiiii-il  by  Hie  uuMo 
Iinil  ui'iusici'  waa  imioli  Ivm  iiii[>orlAUt  llian  ii  itm  a>>  iiiiiiiol.  Tlivrr 
wit"  a.  eU\w  in  tlio  Hill  wliirli  t'oriri'il  a  givat  <i<i«l  t.f  jjivtitiil  ami  re- 
Jii>aI--<1  s  iiroviKioii  of  th"  I'Jiittiii^  Aol ;  tint  lif  tiiii|iv'«t<n»'l  lliul  wlitu 
tli>>  Kill  WI14  coiiiiil^rml  In  Coiimiitttw  tlio  wkoln  nf  ijut  rUiuo  \iomI<I 
tm  aithili'auii.  Iti  oiiIkt  lliat  to  ttw  U'rai  nf  21  yi^an  iliiriii|;  utiiL'li  pm- 
viviiiiial  nfiii^ni  iiiiiil  iioir  lun  a  fiiMher  lenn  of  21  ymn  unght  U- 
wl'ltHl.  TliL-  Bill.  iU  it  vraa  aiuumW.  iliJ  not  afi|>i'ar  liki-ly  to  br  pio- 
iliirtire  of  xriut  Ji.triii,  aiiO  lie  waa  I'luiunHl  to  aawiil  tn  thr  mhioikI 
rc»!itift  on  the  C'>ii<liliu)is  tlic  iiuUc  loiil  htul  .iiij{)[i'atwl.  lU  iliil  uut 
fciiifiw  ii'Iiftlicr  tlio  rwuioii  aatn-Nl  W4*  tlio  only  reajion  why  I'lm-lric 
Hull lifiK  liiiil  not  liri'ii  iiini'ii  Cili-ioaivi^ly  nilo|iti.il  ;  but  thpf* 
O011I1I  U^  nn  ilniibt  Ihnt  [nibli»  flii|H'v-lali(iii  livl  1>ih?.ii  gr««tly 
4Jiaa)<|)oiiil»l  ill  tli"  iiiaJtrr.  W11  liaal  nil  lni|iri|  tliat  fJn'tiic  li;'lit- 
wuiilil  have  liri'ii  iniirli  innm  UrjC'ly  ii.'inl.  Wlii'lhrr  It  uiu 
awuiiiit  uf  tbo  ijniitatioii  in  lliu  iiiiintK'i  uf  ytan  oIIumivI  Iiv 
com  I  HI  91  i'.'"  •t  till'  fiV^t  tlial  |>i<:.iiialrr>i  fnitiut  tlixmHi'lvvB  imalilc  to 
BillHily  tli*  e!«trir  iiglit  at  urirut  lliat  nviiil.l  ooiiiiwito  with  gaii,  or 
wbctlivr  it  w.u  All  account  oi  ilJIRfUltii^H  in  eariyin^t  util  tlie  ^ipiily  of 
nluutridiy  lie  dli)  iii>t  know  ;  tnit  of  lliia  he  waa  oertAin,  tliat  if  a  uinall 
alttiratidii  in  Lli«  law  vu,  liki'ly  lu  facilitate  tliv  ititoptiun  of  Ihf  ulcotiip 
lijht  in  LtiiiiImi  aii'l  utiit'r  laigt^  loniir  tlio  (iuvciiminiit  uaiilit  linvo  no 
otijnctinn  tait.     Hi'  uiiiIi'diUhkI  Uk'  iioM"  uarl  Iwhiml  to  iiitiniatv  cW 

|i«  WiiiiM  iiilriuliitv  iiiiotbi-r  liili,  nir-l  if  that  "a.i  thf  lioblr  fftrl's  iii- 
t(iiitifJii  it  «tJiiM  Lo  Well  lliat  tliLiy  ihoiilil  Im'  hi  [KiawMion  of  ImiIJi  Kills 
Imfoi-ci  lliia  v'lU  (Ml  11  111  h' fix  I  in  coijiiiiittrti,  niiil  tliat  Imtli  shoiilil  he  con- 
Kiilort"!  wiiii  ri'fiiti'tife  to  tlic  iiroviwiiiw  of  Liu-  Kill  i>f  tlip  ('iov»rtiiiit>itt 
ilBaling  with  Kicjil  aiithoritin,  whidi  iiniilil  moii  1h>  |iro"liitwl  in  iJip 
otiirr  Hinit>f  ami  which  tniist  aatnrally  alTwt  the  ^xiwera  of  local 
aiittiurilicn. 

L«r4  BaraohoU  waa  not  (luitn  ouni  lip  iiinl^ratooU  wliot  it  wu  the 
(•uvtitiiii'iil  n'A4  ]ir[i|iatwl  to  acMint  ta.  Aa  far  u  he  coiili]  gatho-,  it 
wftii  fluii  the  A^'t  of  1882«'a«tn  Im  anwiuloil  by  Mihstitutinff  42yeAi-a 
for  Zl  yean.  If  no  otb«r  alteratioit  waa  to  be  uiailv.  lie  iluuhtwl  mui<]i 
wlipthrrt  thn  Kill  ivuiild  liHve  LliH  ullVctileain-il.  In  Uiiii  unniitn' w^ 
hwl  not  inailr  thr  ailvaiice  in  I'lt'clriL'  lighliiiK  which  hail  liucn  Iiiaila  ill 
ulliiTiMrU  of  lliv  worM.  Ho  liwl  luiij{  tlmiifd  Ivarail  hiiimelf  nf  thU 
iniiKii-iaut  iiii]irov«t"iciil ;  but  licbiul  foiimlit  tol'oiiKvrly  ini|iuitjiblc,  for 
the  rfiiMin  that  thn  Il^|p■latUl'p  hail  \<nt  imimlininiiU  in  M11.1  uny  ol  thi; 
■<lit'i.'*<l  nf  thia  invention  whieh  WiW  not  put  in  itK  nay  In  any  other 
coinilry.  fin  IwlinVNl  that  in  llmSonth  Si-a  lalanila  thetlwtni:  Ui;ht 
wnit  mure  umhI  lliini  it  waa  in  l.(tnilnii.  This  vnu  not  altiif^i-thiir 
to  uiir  ctfillt.  Itv  •inito  syiii|uithi.iii1  with  tl.u'  ilviirt  tu  iircvenl 
iiiKlnr  iiitcrferonoc  with  the  <.x>ntrol  of  Im-aI  anihiirilivq,  anil 
it  TniKht  V  rx|>i<>1iviit  l<i  pri'Vi'lr  that  local  aiilh<rritiL*a  mIkjuM 
ultuuatflly  if  thiy  uiHliixl  be  allo»*.l  to  ht'uome  j.imlum.ra  uf 
(ilvctrie  li^thting  apinnitii*  ami  lo  >ni]>pty  the  I'twtHo  light  aa  (lt«y  iiow 
Biipjilixil  Ifaa.  lie  'liil  Uof  |".'rMiuallj  fi'tl  wty  ulrmi^lv  nn  that  jifrtul  ; 
hill  lie  was  nut  at  all  miiu  iiIii'IIit  the  lialniiic  of  ufvalitage  uai  uot 
ntf'iii^t  albiikinj!  inuiiiiiiial  rnii«iralioiK  to  bHrniiic  tratiiiiu  bmliit*. 
With  iT^nol  lo  tho  vltvtrio  li^ht  thoic  waa  ilaiigur  in  lining  thiN. 
W'Aiwv  iu  tomt  ijucs  tl.cir  roinliiet  niiclil  Ix;  alfctkil  by  the  fnnt  that 
tlicy  wi'r*  owner*  of  ■>  fill*  btiaincsi,  an.l  the  ulwtrip  li^ht  wonlJ  lio  a 
aerioua  I'ir.il  lo  fpis.  .\t  all  nviintH,  tU-  imiii.*i-  (o  iKvuiir*  ap|ianiCiiH 
Oii);hl  to  III"  rfinfirir>"il  in  MKih  a  way  11s  not  to  erippli!  tlii'  iirii^ej  nf 
iiivi-iitiiiii  mill  lTii)i[ov(-(MfiiI.  It  wai  tuo  niut-1i  In  aik  tiin  pivtu.>iit 
KFIi(iiatii>li  Ui  futcgu  thv  iidvaiita(|»>s  at  clM'tdi^  IMitilig  tin:siiM3<  tlivci' 
Suing  »o  initflit  tviiilcr  it  clicajiec  30  oi  40  years  Konoe.  lie  hcliuveil 
that  the  luUjau  Oovenmioul  might  acquire  IiiiUaii  nil  ways  ujioti  i«y- 


ine  a  prion  ViunA  )i|)Oii  lh«  ftTenn  vtixtv  of  the  abarea  for  (lii:  jtn:- 
cntiiiu  WITH  yi<an.  U  liatl  been  Tounil  Ihat  ca]-itatLsta  were  prclwreil 
to  ri«k  ca]>ital  «u  theae  tcrnia,  ami  jioaaibly  a  ainiUar  arraiigcmotit 
luijjht  be  fuuiiil  (aliafacUrf  to  Uui  [uvnniToni  of  olcvtric  lighting.  Hn 
woiiM  utKu  tho  GoriTniiiciit  lo  (<niii(ii]rr  vlinlhcr  nn  aoiiie  inch  tiTmia 
tlia  tuhiptitiii  (if  nlcrlm  liK'itiiiK  nii^lit  Ix'  fopilitati'il. 

Th(!  Harqida  or  Sollabnry.-  I  ayntjiathiivi  cndiely  witb  tlia 
ivniarki  1^  tliu  iioIjIv  ami  kaiiii-il  lui  J,  bitt  I  caoool  lwl|i  reitl«tnb«nit|E 
that  )ia  WAf  It  !i)<-inbi>i>  of  tli>'<!(>v<'i-iimn&l  whioh  tiaMeilCltV  Act  tliatlM 
ban  ilnioiincKt  with  no  ntuoh  vigour.  (Laughti»t.)  WliMi  I  aat  exactly 
wlinTii  he  iN  .ittiiig  now  I  plubh^  iu  raJt  for  i.  ]^«ater  exleucluu  i»f  tine 
nimil>«>r  of  >'MrH,  and  1  iifoiihetli?!  the  lesiilta  irliicli  tiare  acuuUy 
owdii-eil  I  laibi'r  tliliit  tiii?  iioUle  aiul  iMmei)  lonl  optaMitc  u 
iiiiilolin^  thi»i'  nvriDlaiti'9  ut  iIil'  Mvlille  Afan  who  wrnl  atmiit  laying 
iitiiiHM  no  llii'ii  I'wii  >li>inl>)rr>  fui  tlif  iiim  tltiy  liaJ  l.olIlU(ilt<^l.  'HiV 
liolil«  AniMi-'arfii>l  lui<l  lin»  ln-'ll  up  to  our  A-hniralioli  Ihi:  eAatii|-lc  of 
thi-  S(>iilh  Silt  IslamU  iii  tlii.'i  ninttrr;  hnwcvi'i,  I  am  tooildiglited  to 
mv  lliat  thu  iinbli'  unit  Icaninl  loril  rvrngiiiara  thn  iliflicnlty  in  K'hich 
ne  linil  oiimKlti-s  In  Iip  orilirMl  im  t'>  thi-|>rn.'i«ti  ninanihy  wliieh  hhtnHi- 
rcniion  wa.itiroiixlit  iilmits  It  iaTiiattcr  of  regret  Ihitl  wehaic  iiiil  twoa 
ablr  to  make  Kiratcr  iwr  ortlu<i  iiiViiiiioD,  coiudileruig  tlu^  vast  anion n I 
of  nipitnl  wcfiavcatonr  ih-po-^lauil  the  Kt<>*t  OMtllutHirmiekT  towm 
of  <liniiniiiliiiii{  tho  iineonsiiuioil  euibi'n  in  our  aLmovplioic  Aulioogk 
[Itii  llnanl  of  Truiii  haa,  acting  niiiit'r  the  giiidaiiU''  of  the  diatiiijnuiihiMl 
«tat(Miiieu  whn  |ii-««iil(il  ov»  It  tluriii«  tho  tennofottice  ofthc  DobUatiil 
learned  lonl,  to  same  i>:i;tMit,  I  am  afraiil,  aini'R  that  time,  ciaggeratAl 
thii  <Uiif;e(  of  liberty  lu  tbti  inattrr,  it  ia  Fair  we  ihonid  rt'ineniMr  that 
ni:  hair  luiil  vcT)'  rrvirrc  Jcwftiii  in  rmponi  of  IniTing  DucautToUfld 
pimi^iti  tu  tiiuiiici|>uUtio9  Diid  imbli':  autjioritiea  to  make  liCaiUag:  bar- 

(■allm  with  trailing  coiiipanieji.  On  the  anbjoct*  of  water  and  gM  we 
lave  liail  very  acvere  l£«aanii,  and  «w  nrn  now  KtniggUag  iiliiltr  the 
dilUi-iiltiiui  Ihat  hava  nriiieti.  The  iiobln  viacoimt  near  me  (Via(«uiil 
(.'rant)  was  uiil  xoRleyAtni  ago  to  have  Wi'ccked  the  Ooveruiuiit  tiy  Ilia 
proiMunl.i  ho  iiiailo  for  the  piirchaae  of  the  undertaking*  of  the  Lioaiduii 
natci  oomiMuiicH.  Wi-  now  auly  wish  lliat  the  )iru|KMaLi  wkirh  ■rccr 
then  dcuonnccJ  l'ou£<1  t>v  ii-viviil  nilli  aimioBi  ami  oariie'l  into  ttCtct, 
WV  hnvn  Imiitiil  iiui-«ili™  by  nrotniBei  to  tho  water  c«antiaB)n  wbkL 
give  them  a  h'.ld  n|w.ii  ii»  that  I  Jo  uut  know  ivi?  ahall  iirr  oluL*  off. 
UiiitoiibliNlly  tiK-  |irive  al  ivhiob  this  um-ntial  nrlivln  may  bn  fnmi«h«d 
iiitut  have  vciy  coiiaiilpmbty  nttU-Ietl  llin  jirogrciM  of  tKbitanp 
IJiiiWiirai  au  iiiiirli  n^iuiriHl  in  many  (laitt  of  thn  IiietTO|wlia.  Vi* 
have  ntntiivnl  to  riiaki:  minie  agicenieot  with  the  gaa  ixitnMliioa. 
Tu'tiily  ViNUH  ago  WK  n-okc  up  to  Uiv  fact  that  wc  h^  alloa'nl  tooit 
iiiiprovi-leiil  a^iii.-Fiio'nU  lo  fin  nia^l^  with  ihvni,  that  wc  had  aJIwcil 
tbrm,  on  thn  Uith  «f  ruiriipi'tition  wbich  did  tiol  nxist,  to  dMrgi  «imK' 
tiioiiR prii>->^  At  thn  jiriwenl  nmnieiit  in  tvgahl  to  jpa  coiu|«ntM,  weaie 
umli'i  ditticnltii.'*  whii*h  coiibl  not  have  boen  fiii-m-eu  by  unt  fureblbim 
when  ihi'NCtcriita  wore  iiiailc.  or  1  ain  L-onviiiiHi  that  Ui«  utoaaarea 
whi'-h  ih.  y  allunwl  lu  i«ua  woiilil  have  berii  wrioii-ily  Itialitied.  Th« 
truth  is  that  ill  Ixilh  tlii'ai?  ttaacH  Hi'  huTc  Riwlo  cxitnliu^j  tMul  bar- 
gitiiiR,  mid  wv  !U-n  Imuiid  by  thrm  ;  iiii<l,  thcn^foix:,  it  ia  uot  wliolly 
iinrt'aKondbli'  Ihut  in  dolling  with  thia  ncwelrnirntwo  nIiuuM  apjiroacEi 
It  Mith  iimni.'  aiiKiiiiit  of  caiilion.  1  •jniln  brli^ve  we  may  have  b(«« 
too  cautions,  and  may  havi-  mii  iiiln  an  ojipoaile  eitrenie,  aiid, 
by  hiiulerlDK  lbi<  iirwhiction  iif  tlio  elivthe  light  at  tba 
<Tii»t)iint  jiiivea,  may  hav%  pruvulited  the  derelopiiiclit  of  tlita 
new  jmliiatry.  If  tliL<  iiohio  anil  Iconied  l»nl  can  ahow  w 
that  (hv  trmia  wa  oak  caui  b«  rvoaODahly  luudirwij,  no  feeling 
of  seiriovn  will  jrrevMit  ni  Avin  nukiiig  any  altcr«titfii  wkic£ 
yniir  lonl(liii«  iiia^  think  dMinilile.  I  think  wi.-  ought  »ul  to  l« 
iiiialed  by  ifie  denre  to  0ve  llii<  lunuUTijmlitiea  roiiirol  over  tbeM 
iiiatt«r«.  We  have  a  autltcieut  ntmilwr  uf  »xani|ili«  a«  to  the  a[M!ily 
of  niiinii.'i|ulitiu«  to  I'any  uii  the  hiiaiuosmf  tratlcr*  on  a  lam  anle, 
Wn  know  till!  IvmiiUti-uim  are  cuonuoua,  and  tlir  daiigrr  wtlhave  t« 
fncc- i-t  nut  that  IliT?  miiiiiiH[>alilira  thi-'RiKi'lvi-s  will  aduiiuinlcr  tlwae 
trailing  coneermt,  but  tlut  ihi-y  will  )>n  in  tlii'  bandx  of  ]>ai>l  oWceis 
wiuldtng  an  eiioniionii  and  irrriiislildn  jmwi'i-,  exii04i><l  to  triuntutiau* 
tn  whiiMi  the  iiiiiiiig'i|kiilitin  thnniHitlviu  will  not  be  tiaMt'.  and  at  Uu 
name  titne  not  having  tbn  ri-MHxiHibility  which  ruin  ojion  tlie 
iMnnicI|Mlilirs.  I  feci  tliat  thci  wtiele  i|iiielluii  cif  the  rxpetUvneTOf 
giving  thia  jxrwcr  lo  the  uniiilcii^alitiva  liaa  oriali^Ttors  been  tuo  mneli 
amtiniiul  wiiboiit  aufiJoiont  ])ruof,  auil  w«  ahoiJu  be  caudoiu  ohiat 
iiirremleriiig  ontwlvoa  wholly  to  them  and  |iTM-eatinc  that  invtectiTe 
aotti[«tltleii  nf  priviMe  ooiiipaniee  which  i*  ao  lirair^u  in  tha 
itiUrL'illH  uf  thu  I'Uiiiniuniiy  at  iAtff.: 

TliuXftrl  o(  Klmberloy  naiil  he  n-Tuonilieml  {icirfcctly  well  that 
l1i(i  noble  riiuiv[iii^  ubjmti'd  to  the  Kill  of  ]362  a>  hoiiu  loo  itringentj 
Init  the  Uttei  )>ai't  uf  the- i|>v<!eh  of  the  noble  Bianiiiu  anawrml  the 
iirvmliii^  [iirt  -iianicly,  that  llu'  UovcrnRMiit  and  Uia  Houac  in  1S8S 
bail  Wroir  thrni  e^'idl'n»  .tf  thi>  provioua  tniatake*  that  lia-l  hnti  mmi$ 
»ith  rn^^tnl  Ingiu  and  ualnr  Icgii-latinn.  The  Board  of  Tisilo,  which 
uaa  then  pmfiideit  ovrr  b^  Air,  Oianihertaiii,  waa  eKtrtmely  ^ntiw 
lliat  in  the  inaili'i'  t>(  tins  new  Invi'iillnn  they  aliouM  not  fall  hit* 
llinir  fui  nioi  tTiwa.  In  the  diaciiasioii  on  tlie  iJul  in  I8S2  he  ajluiitlol 
■  hut  it  waa  all  exiiuriinuut,  and  that  they  might  posBilly,  br  (tatni* 
kgiilntion,  be  eoiniH-llcil  to  ainuinl  tlic  liill  irtbu/fuuml  that  Ibry  hod 
I'lmlon  the  liiU-  of  M-iuiity.  It  wai  oineh  lafer  to  err  on  thai  nide  ibaa 
on  tlin  itiilii  of  iiiilnlgfiirr.  With  re^nt  to  the  niiuucii|wlitiM,  they 
nndoiililnilly  i-,iii  1I111  riik  of  having  too  nuiph  olRf^Utiain ;  but  h> 
wriiilil  iKiint  mil  that  thmn  wax  likidy  to  >«  a  moat  mvur  |ir««>fflire  ini 
ti|ion  ifir  ruleiiuycr^  in  the  carrying  out  of  linproveiiienta,  and  il  wsa  • 
uiattir  woi'ihy.  lu  htj  o^ibiloii,  of  very  ciuufui  cnuBtderation,  whelher 
by  ^ving  the  inunici^Kilitie^  the  [lowav  to  work  thia  Urge  iutrtition. 
winch  pi'oi-iilvi i  wliiil  uaf,  in  fw-t,  oiie  of  the  n  rrwartm  nf  life,  tliif 
sliniild  not  \i-  afforilli-g  them  a  ineinn  of  reli<*riiig  tli'>[iuelvca  to> 
eiuuidi'i'iibli.'  "lent  of  thu  btiriltii.i  mulei  whirli  thw  luboatnl.  It 
wriH  Ihichuiu!  iJiey  winlied  tu  ant  tliiii  end  a(x«ni|iti«hMl  that  thcf 
desired  to  havn'thu  tenna  in  lhi«  matter  of  decMe  lighting  IcH 
J  trill  gent 
The  nUI  n'M  ico'I  a  second  tim«. 
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THE  FADBE  ELECTRIC  ACCUMULATOR  COMPANY 
(LIMITED)  V.  PHJUPPART. 

TM»  am  («•)■«  tli«  Tima)  li»ii  »riscn  odl  of  the  illair*  of  tlio  yrnire 
Elcrtne  Coiuiauiy.  aiul  il  taUud  nmny  imiivrlaui  iniesljiiiw  nrjiiiiil- 
tltftk  «oiu|Nuijr  bw.  The  oOTuj«ny  vna  fuiiiii-kl  in  1882  fur  rlii;  jmr- 
fm  of  unTuigsutui  ogrecinont  bvivrni  M.  Faun;  hikI  "  I^  tniiLe 
•IUIxibUn,'  »  ixiM  atviiyim  furnrnt  in  Ifrl^um,  niul  [quiiiiiil'-il 
'-  M,  PtiUiliptft  uid  other*,  lo  curry  out  electric  li^IitijiJ  Ui  lliot 
antry.  Tlie  Fkut«  Conniiijp  werv  to  ■c<{iiin>  the  j«tPiitml  invention 
SL  Vaarv  from  him  «iid  Ilie  Uflgiiu  Cariiiiuiy— whioh  liful  Iwcoint- 
fapMt  pOHCMtO  «f  il— •rid  then  to  wo»k  ilwith  now  t»iilu!.  M. 
min>Mt  h^  22,000  (il»rrs,  hikI  he  aint  ollii-n  2.000  Tuon.  uii  »tii<-lt 
(ilia  vfiT  nmlp,  uii]  then,  in  Jatiiikr?,  1683.  tlii-nf  mils  nii  bujiuki- 
ii(*t  which,  it  WAS  uial,  oil  brhalr  «f  llie  t'ulin«riy,  n»  a  r<irfi-iluiv- 
ri  U*  akjuw,  rMcrving  the  Coiii[miiiv'i>  ncUt  to  calif  th*u 
tnng.  which,  u  tkey  ctrnttmlft],  nio'aiit  c^U  iii«<l#,  wIciomi 
it  inatitcil  that  it  moot  tmlls  jisyabtr  \ivli>t«  ihc  forroitiiif. 
In  inly,  IBM.  the  ConiMDy  irpiil  iuto  liiiiiidAtinti,  nn.)  ou 
IJk  30U)  of  Afril,  1887.  die  litiuiilntnr.  iii  (tii^  ii&iiii;  of 
tbf  Co«a|wny,  broUKlit  thu  Mtioii  ti>  tucovcr  tho  vails.  Ttimo 
Mlk  M»«uiilvl  ■ilS  iulf-reel  lo  £70,459,  •ml  tlie  iioliou  nxs  lo 
mrtbat  uBoiint.  The  calls  oUiinal  wpri:— Tin.'  ftral  tall  uf  il 
atmn  on  28,637  Bhuca,  niiwlc  in  KorvmlKr,  1S89,  nixl  jnviiMr  on 
mlMr  6,  ■III)  Intcnst  at  10  jier  miit.  (apconJiiig  to  tlw  nrtidci  nl 


e:»£ 


aititHi),  ilonD  ta<Utror«i-tin]],  AmnuiitiDg  all0}^tiji-r  In  19,907; 

•  mommI  cuI  of  £1  p«r  Kliarr.  iii»k  Di-c«inbtr  19,  1882,  ntxl  luyiiMn 

III  .ImiiMrjr,  1S83(  uitli  thr  iiiUrral  lo  liuli^  uf  ai-tiun,  «iii (Hinting  I" 

£9,755  -.  lo  Krrt  rail  wf  1*1  [»r  *ln»rt  nii  2,000  onliuary  nlmrra  of  £10, 

»bUKliM  in  tlM  joint  iuni4«  of  ttio  tl«I<ii)tuit  nnti  two  wtUiir  iierwiia, 

•ad  fancitcd,  M  conUnilfil  hy  the  Comiuuir,  on  the  3nl  of  Junuii^, 

18BB,  £^000:  iutMTwt  tlK^an  uj.  t«  Ai'ni,   1887,  i879;  tn  scconii 

cxllaa  tb*  2,000  tliam.    DMxiiibi'r   19,    1682,    £2,000;   (o   inteR-«l 

tiRmn.  C8M  14e.— total.  £70.4S9  14n.     TIik  ■l^ti'itce  avt  uii  wu  il 

<lraial  that  at  ttii.'  titiit.'  uf  rdifritiin:  any  mils  wvit  ouiiig,  iiutf  iu  tin: 

allCTTtati^-c  tltat  if  Iht  JrfcntUtitbcIJ  llwaharw,  ii»»llejp.Hl.bBliil(lllipm 

•a  tmrtae   for  tiie   Ikl^au  C<)ii]Mtky,   uicor|Kjnitoil  in  Bcljciiini  anil 

eallMl    "L«    Fo«vc    et    la  Lumitro;"   lUt  it   wu  asn^MT  ktw^'ii 

U»   Engliah   eanponj,  Llia   B«Igiaii   companj',  and  the   dcfcinlAtit 

tlttl    tlwi    ahara    ihould     he    Torfeitul     only    mmii     llm    toniw 

tW  tKJttier  the  df  fradant  dot  the  Belgian  comiMiiy  xlidultl  Kt  lj«h1«T  Car 

■ay  nlU  ugnn  the  akafea,  and  that  acconliiigly.  ut  a  Uoaril  Tii««tii)c  uf 

liic  iliitcton  of  the  Eiudisl)  co]ii|>aiiy  oii  tliv  26lh  of  .liuiu.  IdSS.  a 

ftaolation  wa»  [awirI  ti»l  it  n-jw  not  iiitcadoJ  at  thu  liwi-  oftliu  fui- 

Vttsr*  that  tlM  liahQiiy  for  put  ealh  ahoiild  cnntiiiuv  tu  utto'.'li.  u 

Ikt  foffeitnra  waa  foi  ilit  cmiimoii  iJi-otit  oftlio  xhsrvbcldcn,  and  tint 

lb  ami  of  i,'2  [ler  iihan.-  [loiitird  in  tfip  lioolct  of  the  oomiany  m  iliip  on 

IW    ahana  !«  tiaiufernil  fiwn  c^iiical  oi-caiiiil  to  tlw  I'mlit  of  tlir 

•hiRbcldofS  conoRmcil— that  i».  Mcjeiii.   P1iili]i|>art ;    atid    Hint,   iti 

4«ft,  aa  arrangtiuput  vm  iiiudo  to  tlie  elTiH't  tliat  iifithor  thr  Bi'l^on 

unnaay  nor  lh«  U<mi«.  riiilii^Nirt  »liuuld  be  liabk-  for  thwio  calls. 

Am  it  waa  alli^god  tlul  t!i»i  t.'nin  orarraiijjciuclil  ivfic  (ontaiuf^l  in  an 

yaoBtat  of  January  7,  LSB&,  ictwi-^u  tli«  Trotdi  KJortticAl  Fuii-ii 

Snw  Oompaay,   th«  Englinh   lumjAiiy  (now  iiUintilTt),  and  ttir 

nana  ta  FotT»  et  la  LiuutJ-rv  and  thu  dcftiuiUut,      The  action  was  by 

tilt  liiitiliUloi  of  tlic  comiHtiy. 

Hi.  CbauDoU,  Q.C.,  a»>l  Mr.  Groarroor  Wooila  wen  !m  tin:  iilaiiililf 
Mttpkuy  ;  Mr.  rinlay,  Q.C.,  Ml.  J.  HandcrwD,  anil  Mv.  Mcmck  won 
far  tba  d«feadaiit 

Tbapaat  peUit  in  tlineayic  wiuwItctbKahaio^  can  liv  foifdtcil  foi 

Mm-jarnwat  of  oalla  Ixfoii'  thii  oalU  atv  jMiyabti!  by  tlic  Icnn*  uf  tli<< 

renlvtira  iiMkisj;  lh«  mIIi.     The  cotuiwuy  rullvil  on  a  ili,u;i«ii>ti  of 

t«)nl  Bomiltr  (Uastcr  of  the  Rolla)  that  a  call  in  maik'  from  the  ilay 

M  «kkh  it  la  biadr.  allhoii^  It  fe  narallc  on  «  fiituic  day  V'J"   re 

UMOuaaSttamalitp  UtHnpauy,"  Ml,/.,  Chflnctiv,  612),     Formal 

iwrf  waa  p'wn  on  the  jiart  of  thi  iilaintiif  cotu|niiy  l!j»l  Ihi:  oull.i 

vrr*  duly  xiad«  ;  hut  thpnitai-pcamlfrmn  th-' tUtosas  tociiv  ortliciii 

tli«  tlie  call,  thouf[)i  iimJu  hefoni  Uw.  forfPitnn>,   waa  jMyablv  after- 

ua^U.     iU  rqianltHl  Uipfntrrrat— 10  per  cent,     il  was  cuulendwl  on 

the|art  uf  tli«cDiii]iany  clut   U)>oa  Irirli-ilui-e  lUf  mli^ruit  nhonlil  t>i> 

"  mfTTwl,"  hot  oa  tire  [lart  of  the  .ItfL-mliLnt   it  nan  cont^'nilwl  that 

ths  only  aiiplifl  to  tbt  intoitetdim  at  tin-  tinio  oflhr  forfdture, 

aad   tliat      no    intoraat    due     luidvr     tlm    nrticlcs    «aidil     at.'ci'ui! 

Wlwirajd*    (Stock'D'a    owe,     "Law    Hii-orti"    3,     Cimn.     Ain»«l» 

<I1.  -o  that  a  claim     for    tfoulinnint:    iiitBn-it    at     10    jiM    (v'lit. 

■fUr  the  forftrituiv,  to  tliu  amount  oT  iKiirly  £20,000,  nu  v-holly 

awraahlc.      TIki]     llii-rc    nan    n    jinint   m    to    one    ol    tlK'    oalla 

*itli  napnt  to  thv  tjiionim,  it  Irinij;  ooiiitndcd  that  tlma  noi  no 

^nantai  at  the  inMtitijc  of  diicctora  which  mad':  tliu  calls,  lli«rr  Wing 

laJr  X*0  dinxtota  iirtMrnt,  nhLrraa  by  llit  »tlicli3i  tluii:  onuht,  it  iraa 

a«.  lolw  thnc  (thirkl-y'ii  "Joint  St-wl  CDiiijuui..-^  Ijiw,''^l8e),     A» 

to  tbb,  lualKr  attidf  Ei9,  "  llii'  Itoaid  of  Hitrctur*  nhall  caiici>.t  of  not 

Ma  Ihaa  itmr  dtrtdore.    It  ahall,  uunHhuIiw^,  he  lawful  to  inc^r«w 

W,  n  the  occarrrDcc of  vacaudn.  tu  diiniiiUh  tlu'  ninnlmr  rif  dircclon 

't  tTM.Iutioa  of  a  gmcral  nicvttnx  oij    the  rL-rnniiiieinlatioii  of  tlie 

Kuli'78;  — "'Tilt:  diipctonmay  mcoMogtllni'  loi- ihr  (ieBi«ldi 

'  "•>  »^joiiin  aii'l  rtfinditr  tlieii  lun'tin^a  miJ  ullicrwise  as  they 

I .  and  dettnniue  the  ■iiMiiim  ni-ciiMSiy  lu  form  a  IJwir J  for  tlit 

.'fit   of   buaiiicci;  aud  nntil  othi>i-u-iiio  det^tmiuwl  Ihlfo  •hall 

.<  luiii."    On  A{'ril  26,  1882,  iIu-k  non  u   resolution   that    two 

:unii  a  quDnim.  ami    njion    iliiw    culis    and    thu    iimoIii. 

-U:     iiBiwlKiu     •&     to     tUf    tulidlly     i)(    ciiii-    ol'    thf'     calls 

1.      L'|>ou    thia    ]>ujul    till!    ComiMiiy    nlicl    nu    llic    caw 

'    l^otltab   I'ctruliiuiii  Cou|>auy"    (23,    Chaumiy   Diviiiioii  ; 

y,"  !>.  422),  which  hulj  that  »L«iv  tUc  aitictca  couUiiii  unt 

—    .  IL<  jlrtiTf,  ajiil  tliorcliM  W^^  aBoai'<l  nf  llii'intuiniMm  tiuni- 

rauucipf  it  haa  falku  bulow  the  uiiuimuni,  a 


(lunmm  nf  the  cmitimdiis  dilccinn  may  act,  though  it  woidd  lie  ollinr- 
ni«  if  tht!  continniiiK  il&vtom  were  leaa  ilian  a  i|uonuu.  lint  on  tlii" 
portoftlic  dufuudmii  il  was  duniutl  tli«t  tliixcaBC  waa  ajipiiMblo,  asit 
related  tn  tlip  nllotiorut  of  shi.ri'^.  On  thr  niain  iiiicalion  at  to  tho 
all»g»larr*nf^iiii(tiit  it  ua-i  oontuitdnl  ou  the  )<4rto{  tho  Compmiy  that 
tlii» could  not  bo  dune,  an  it  would  l>e  in  cilect  a  pnrchaaahack  fiy  the 
company  of  their  own  Hlianui,  niid  givti^  ii[i  a  |Nrl  ol  Ihair  c4lleiJ-n[i 
c*iiital  t"  Trevor  T.  Whiti>,"  12,  Aiirii-*I  ttawl.  Tlir  olhur  iminW  wero 
alni  noiilmn^rtrul,  and  thecal  w-«)i»r:gttailnt[oaxth  on  thiw  .iitntioiM 
bv  Mr.  Chaiinoll  and  Mr.  Fiulay,  aftu  wlikh  the  li'arni>)  •TtKigc  toiik 
time  to  etinBidi^r  hin  jil<l|piiei)t,  which,  ini  tht  27tli  iD«t,,  kiu  k)vcii  a« 
follow* ;  — 

Kr.  .JiMtlec  HawklBs:  The  )ilajntilf  cmupaoy  wm  duly  incorrio- 
rnt^l  nil  ]<V)..  I5lh.  1682.  lu  iioiniiialeaiiilHl  was  £1,000,000,  iliviited 
into  30,000  oidluary  nlinivii  (d  £10  mch,  aiid  200.000  duferfol  iIimim  of 
£1  cai-h,  Thi'  deli-mlnnl  at  ihp  lime  of  iriakiiiu  the  calls  Ii^rcaftrT 
nivutioiinl  WW  tlin  hnldnr  of  22,532  onlinary  aharcn  ntonding  in  hia 
i.'ii'ti  mtine,  and  of  2,000  lik?  RhHrcn  lUndioj;  in  liis  own  naiiiv  u'ith  two 
otli^ra,  making  a  total  of  2'1,&32  orilinary  ilimva,  u|ion  mch  of  which 
£2  hail  baoii  jiaid.  On  Xortimlntr  7lh,  18B2,  n  oal)  nf  £1  |«ralur» 
waa  mad*,  ]Myabla  on  Dnccrnli^r  &(h.  On  l)or«iiilii>r  19lh  a  lurtliur 
call  of  £1  |ici-  afiaiv  wu  marln,  [wytblp  on  Jatiinuy  20th,  1683.  To 
roco^'cr  thiw-  calle,  with  iiilcmt  ot  lh«  rata  of  10  iicr  cmiC.  from  th« 
Uiilua  ULwu  wiiii-h  they  wen:  |i«yiibl(>  ni)  to  the  )irtMit>t  tlmr  (iiiitlor 
.^^ticll.■  W),  thia  actlvii  wiw  brought .  On  JiiniMry  3,  1883,  liy  rftoltt- 
lion  of  the  board  of  dirwlorit,  cAn-Titnti^I  a-^  hci'^tlt«r  nii'ntiaitnt,  lh« 
whole  of  these  ahoTM  were  duels  in  1  foi'ft'it4>'l  (or  the  tiou-f^ymoiit  i>f 
tho  tiwi  fiill  (iimler  Artlelf  39).  The  defendant  hlmndr  waa  a  rnvmliiT 
of  lliiv  binrd,  |<intulBd  at  it,  and  «BJiintviI  to  [vua  Ihe  mnlntion.  No 
oltjn'ticin  ivaamianl  lui  to  the  nliilityof  llin  liiiit  call.  Indeoil.  having 
ri-xanl  to  tlif  rrwohitinn,  no  micli  objrctioii  wnlJ  Im  ra^eii.  Tli* 
•ocond  ciiL,  howi'vci,  wiw  obji.<ct«d  to  l>y  theilufciidiutt  ou  thugrouiidii, 
Hiiit,  that  it  wiM  not  l<-gAlIy  niifl>\  and,  aiC'Oiiilly,  tlmt  if  it  wvtv 
itwaiinot  "owing"  wilhin  thr  noiaiiing  of  Aitialn  59  at  the  tiun-  of 
Ihe  fotfeitiint.    The  firnt  id  the!~e  olijnpiionM  waji  luoieJ  uj»n   throe 

trotutdn.     Ity  AitiL-l«  69  "  tjn?  toMot  ot  dirKtoTi  ahall  coiiaiKt  ul  not 
vutliail  llin*  nor  Jiwiv  ihai)  sevm."     lly  Artlile  76  the  dinvlom 
liave  ixiwrt'  lu  dftrrmine  ilif  tiumiiiu  nrci-iBiaty  lo  form  a  Iioiinl  mwt- 
iii;;  for  the  traujnclioti  of  biuiufaa,   and   "  uutil   ijtlierwiK  dotmnitiuil 
thii'C  *1ib1I  b«  a  iiuomiu."    llv  a  r«»olnUou  of  tlie  dii^««ton  i«»od  tin 
April  26,  1882,  the  nnndicr  of  a  qiiomm  waa  rednood  ta  two.     Bafora 
llconmlMir  19,  1B82  [whun    the  nacond  rail  wut  niwhO,  by  thv  rpRtgna- 
ttoii  of  ^omaof  thoilirwtaivoTi^nallyainiainlnl  thi'lHiaril  wiuiK-dut'i^d 
to  two.  the  dtlenilant  being  one  and  «  Sir,  C^diot  the  other.     TlieHH 
two  M  eru  aidtlcieiiL  to  form  a  c^noium,  but  nrtx'  not  siitHtioitl  to  fuiin  a 
Ifoanl  fur  the  iinr^nKnii  uf  tiaitBactuijj  tii*  buHnctBof  tJie  vuinjiany  uimu 
DiveinK'r  19.      At  that  iiieeliiij; the  d«f<rudaiit  nxu  vot«<l  lu  thv  cliait ; 
Ihiy  liieii,  as  the  tint  act  ol  hmdiHaa,  |iropo§«d  a  raMlntion  thnt  tli« 
lioaid  nhoidd  inerwui-  ilaeir  lo  five  uBinbera,  and  they  prfKwwiml  to 
nuniinatn  thien  uthiir^c-ntlunen  aadlrectvta.  »hoilnm»Iiati:!y  ar^c<i|iti.id 
the  othcc,  nnil  thn*  the  iKianl  wa*  incrcaxMl  lu  live,  and  at  oum  ]iro- 
ccixlcit  to  guM)  the  naoliitioii  for  th«  aroond  call.     It  woa  nrgod  for  the 
JcfLiidaui  that  until  the  \wai\l  waa  increaacil  to  ihm  nicnibcra  at  leant 
thu  t»'o  gvutleuu'ii,  thoii);li  oiilticiont  to  fortii  •  ij^uonini  of  a  prD[n!rly 
(wnntituted  boanl,  IukI  iui  [Ktwvr  to  ant,  rttlier  by  tnoraaxiiif;  Ilic  iiiim- 
ber  ol  diiuQlon  or  nLakin"  a  C4ll.     As  Iwtwccn  Inii  Dani|«iiy  and  tlia 
iKiieral  body  of  the  nhaKOiuWuifi,  who  wore  no  jwriy  to  the  rwaaliition, 
]  tliiiik  tliMio  ot^BL-lioiia  would  liu  fatal     Itv  Article  22  calU  arn  to  Ik 
niadr  by  "  tlie  l)oar(t  of  Diroclor*,"  and  iftliuiv  Iw  no  valid  ImwhI  it  In 
diHicult  toaochowlhCTtCAn  1*  a  quonitn  of  the  hwuil.     The  word 
<(U9riini  in  its  ordinary  acuae   h*«  refm-nce  to  tin?  cxittciicc  of  a  com- 
Jilvtvd  body  of  jwrvotia,  of  W'hoin  a(i<Trtiiin«|>wili<dnnin)icraiDCOiu[>vtvut 
to  traniKit  the  businiuia  nf  r.lm  ivliolc     But  n  rjnnnim  of  a.  bo«^I  of 
dii'ectors  does  not  const i Lit t«  the  iHutnl,  Iliongh  In  iha  aliaciioe  of  otiinr 
exislinti  directora  it  may  Ipgslly   iTAnxact  all  such    bufli!it>u  nu  the 
whole  lioard  w  cont[ii:ti:ii[  lo  tranaact.     Nothing  tould  illturtmtr  this 
|iro|mitinn  brtTiT  than  thu  artii'le*  of  Lliu  |<Uiiitiir  cumintny,  which 
iv<|uin;  a  iiiinimum  of  Ihrcu  diicctora  to  fvini  a  hoMd,  tlioitith  Iwo  may 
coii4tilulv  a  juoruni  of  tli«  boaivl  when  formal.     'Hif  casv  of  (lie 
Scotti«li    tV'troJeiiTii   (■onii«Hiv   [25  Cli.    Div.,  418)  doca  not  iiiilitalc 
ii(^iii>'t  this  view.  Tor  Hllli(nij{li  in  tlti.t  lusc  it  wax  liwld  that  a  i]ilflrum 
lit  two  diit'clors  of  11  l)oa.nl  luiiidi  wiu  nut  rdlnl   iii>  to  it*  uiiniiuuui 
iiiimlR'r  iiii^ht  ni»k<^  an  nllotmciit  ofnharwv  it  waa  held  ao,  not  btvamui 
the  iiuorinii  vn*  eijual  to  a  duly  cnnatitntotl  boaixl,  but  bccautr  of  a 
provision  ill  tlia  cuiiiixaij'a  arliclov  to  the  cfl'cct  that  in  the  orrnt  of  a 
eoisual  vacnncy  uccuniiiH  i"  tU"  lioaril  of  diroctora,  the  oQiilinuinf; 
director*  niif^lit  act,  iiu  twit  lis  Lsndinf;  mirh  racAiicy.      tii  tin-  article*  of 
[he  |>laintitl'coni|iiLny  I  liml  no  inii>h  A|iM'i«l  jituvisioii.  and  thna  tlie 
two  raisrai  am  di(lin)(iiJ«ha1>lL-.     tl  wiiasuid.  liuwevei.  on  In-half  of  Ihe 
jilniiititr  cominiiy   llmt    in    Ihdr  ciw,   liiTorc   the  <iUI  wu  niaik'  l)io 
lionnl  was  inwlii  viii  In  inoir  than  iln  iniiiiinuin  iiiinilirr  by  tin--  ai'jiuiiii- 
nicni  of  the  tlirvi:  adrliiional  iltfoclom,     I'lii*  bringi  nie  to  the  ■(oistion 
ai  to  whothci' tilt'  two  diioctom  who  «lone  re|irceeutc<.l  the  |ilaiii(ifr 
(Yimpniiy  nt  tho  eouinieni^i'iin'iit  o<  tlio   liiviril  imfCing  at  which  thai 
inn«aa»  took  |ila<«  y/mv  coroin'tenl  t«  ndd  to  their  nnndior,  anil  Kll  uji 
the  viLL-uiieiua  mtm  to  eonstiliitt'  a  vjliil  bnanl.     I  am   ol  ojiinion  that 
lla-y  Bi'ie  nul,     liy  .IrUcle  75,    it  is  |irovideil  thai    ".Xiiy  riNiial 
vnraiicy  occnrrine  in  the  utUi'e  ofdiifctor  bcfori;  tlio  otihniry  piictal 
iiireiitig    in    1665   may    lie    tilli^d    iii>    by    the    Inuinl  of   directoin 
a|>|ioiiitin)(   iwtiK;   'jnaliliv-l   nieiiib«r   thiTwIo."     Aduiitling   that    tlla 
viican>,ii<tii  H'rrv  '  'raxiial  vacaneiu*,"  1  fall  to  uiid«l'«liii».l  liow  a  "  twiual 
I'ncanty,''  which  can  only  lie  tilkd  n[>  by  the  biuril.  i:aii  lu-  filhul  up  if 
uo  projierly  conhtitiit'd  iMiavd  iiiii»ixij«tein;i!  ni  the  lime.     It  may,  I 
know,  be  ai-jftnil  tli»t  Ihix  ditlicnity  in  »iirniimnli'il  li.v  thi-   laKei   |iui(, 
of  Arilde  78,  ^ihieh  iiiuviilca  that  "  the  diioctonsa&tL-uibtedat  a  Ixiaid 
meeting  duly  aLLiiinnim^i  may.  If  a  ijnoiiiiiL  is  foniitd,  osvtviee  all  tho 
|>u\vcrs  ol'  u  boanl  uf  diivctoiii,  uolwiths'latidiiig  any  viuaacy  iu  tha 
iiiiinbur  of  dirwjioi*»."     Tin;  voiy  wonls  of  tht*  attielr  imply,  hia  Lord - 
Hhii>  wntinni'il,  that  there  luiut  ba  at  tho  time  aji  tixlatin};  boai\l  to  bo 
siuixiuouol,  ttioiigh  tlivre  may  ha  a  vaoaavy  lu  Ita  full  uuubi'r,  a* 
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^Builjr  cwnMiMd.    Il  Menu  to  me  that  (he  tnio  meanbig  of  that  vtkJo 

I,  tul  U  uw  nnmbm  of  tli«  uibtiiig  lorally  eoitktiiiil«tl  boanl  are 

'^^tuly  Mimmouctl,  Itul  *  ijuoruui  muI/  attriKU,  lla-  'iitonnii  iimy  ucrciM 

tin  pamn  of  a  IxunL     TLia,  howuvur,  u  far  rn>ni  MfiiiK  Uiat  two 

difMlon  naj  ooiLstituto  a  iKMrd,  wliivh  the  ortiulw  rotiiiti:  to  Ixi  (.-om- 
,  poscil  of  thrta  at  li'Ul.      I  iviu  nwure  tliAt  ilii^tii  atv  to  Iv  ronti'l  in  the 

UUH  *r  "'the  York  Traiii way  Company  r.  Willnwn  *  [8  g.Ii.l).,  ftSft). 

wkicli  may  bu  citnl  as  iiiililaliri((  iiiijiati'iitly  nunhitt  tlijii  vii>w.  it  in 
[in  l)e  omnrved,  howcvir,  thnt  Himr  ilicUhBiT  rffcrrlirp  tn  articiiw 
[diflmng  ftxim  lUr  iiirscrit  ours,  ami.  moreuv«r,  liiey  Ken-  not 
tntiu  to  the  ilociaion  «>r  tlint  cti».:.  It  wua  )it}^l  that 
I  tlic  biiainew  woiil'.l  couk   to  a  slaii'lstUI   uulnti   tliu   Iwu  i.-outiiiu- 

b'g    ■hrnvl'iri     wni     ali)i>     l>i     ai>[i«iijl     niiolhvr     (o      inslie     a      rslirl 

1>oan.l  Tor  tLi>  tmn^aolioii  of  tli(?  ntuiiiWH,  It  may  1k'  that  tlic  hiwliKuia 
wontil  be  at  a  lUiiitltitill  itritil  a  (?oni])I('t<--  l)uu>l  wan  lurmrtl  :  l>tit  tliat 
atvumtMil  i>f  liipoiivemi^iitt  in  tiut  »iillii-ivul  to  confer  tiimti  iwoiliiw-^tom 
only  iW  [Kiwrri  of  a  Qan,n\  wliicli  llic  rt'|-v  roiiili!iilif>ii  iif  llir  c^in- 
paliy  aaya  aliiill  not  i.ciiini.it  of  lii»  tliAii  'Atmc.  I  ijiiiiint  rrKunl  thn 
olljuotioiui  I  liivc  •luciiHHil  aa  otliec  tlian  scriuut  nii>l  snlmUiitiiL]  oimh. 
Th"  aillifcriiliciJi  to  llir  oniinunv  linve,  Uy  tho  nrlirlci  of  owiKiAliiiii,  a 
right  In  liam  llii'  iHTHelit  of  thnjiiilgiiiMit  at,  ati'l  to  liavx  thnlr  aflaim 
Uaiixaft'il  by,  a  liranl  ofllirni'  dirwlorvi  al  lM*t,  HJitl  I  «in  coiiceivp 
fi>r  innllciii  n(  l>ii>ii>cM  tintliiitg  more  iiiiiior(aiit  lliaii  the  ielectioii  itiid 
■  i>l>oiiJliii«nt  of  ibo  iliiMtoiN  to  whoni  tijo  druirt  unrl  iriiitia}^<t:jeijC  cf 
tliu  racijiiany  aii>  to  ba  iatruricd,  ami  wbmc  tiil<>;i  ity  uu<l  ai-tioii  may 
make  all  tin-  ■Utfi'rtiiwj  Iwtvrern  tlicow  an'!  iiiwilvunty.  Wh'-ii,  tb<rrv- 
fnrc,  a  L-mij^uiiiv's  srlic'lt'"  |>mviilii  for  tlii*  lilliuK  ii|>  I'f  ■  vomlicy  1iy 
the  boani,  I  ilitnk  it  mMiit  a  pri>|icrly'<:oiintitute<l  lionnl.  m.I  not 
Iticrvly  t.Wintirpcto™,  aa  hutL".  ulsii  da  not  iinil  iianiiot  Inmi  n  lioanl. 
Tliii  ijiirstimi  WAX,  hu  Iji>rtlslu|i  itaid,  fnlly  iLiult  n*il)i  ill  "In  m 
AlliHiii  Siiiiiniiiji  rnm]Miry—Iti>ltoi  nicy's  oaw  "  ilb  "I.,K."  Cli.  D., 
681).  CiniliniiiiiK,  hu  sfliil,  — Tlnrrv  W,  lioworrr,  •  ^onittl  u|iun 
which,  I  thiiik,  the  lialrihty  vf  tbu 'kf-.-U'Uiit  luay  he  titittaititil,  iiot- 
tvitliKtiuiiling  tlic  objactiouii  I  li«vc  iiinitiMicl  aiiil  i1lm:iimm<>1.  The 
lUfotxIant,  u  « tliractor,  wan  iti  tlin  dinir  aiul  amistol  to  \<itM  the  t««o- 
hilion  to  fill  ii|>  the  vnoaiidn  in  tho  lioani.  Hv,  wttli  hiit  ulliei'  col- 
iowieg,  ]wsal  tlie  rmulutioii  fui  ihv  adl  uiiJur  diiL-iiBiioii, 
ais'T  alio  for  silnlW  call  jiejaMe  nii  Kpliniary  19,  OirrrMii 
U'ltiiic.i  'i(  fdif-itiiiv  tulH!  iwiiml  to  iiii^iiilH-ni  who  hwl  not  iniil  lh«  lirM. 
C4ll,  ivnJ  iHUKwU  9  ruaoluttoii  for  an  luieTJiii  lUvMcti'l  i  and  at  the  next 
meeting  on  Jutmaryi,  1833',  the  iiiimitea  of  tlio  |ircvioTu  uiottiiig 
W«r«  1-^  oTcr  Mill  ai^iiRil  liv  the  ilcftiulaiit  lU  i-liaiiiiiiui.  At  thi^ 
nisetiiig  of  .laiiiiiiry  3,  Uie  di'l'i-iitlnrit  1>ring  in  thit  cliair,  ivunhitiotiN 
mn  pMMd  farfcitintl  ■.harm  Tinr  tlm  iioii-iiav-ni«Dt  of  the  tint  i^all,  iii- 
oludln^!  Ihow- Ill-Ill  hy  tlir  il^ifi'iiilaiit  hliriMMl  in  rMiivL-t  of  wliiclt  llit' 
calln  \tcrv  iiiAilii.  Ildviiig  I'l-guril  lo  IIif.sl-  fnt-|i!i.  1  Ijiitili  lliv  dt.'f('ii<liitil 
in  rilo|ilnnI  Iroiil  Ju^uliuK   IIjU  validity  uf   lliti   call  ill  i|lli3Livil.      1  do 

iiipt  tlunk  il  iwoMMiy  (i|ioii  thi>  iwtnt  (v  du  luuru  tlisn  trfcr  lu  Itiv 
ju<l(pu<iiit  of  th«  iiraaent  Ma«t*r  of  llii>  ]{ull!i  iu  "Tlio  Vork  Trniiiwayri 
ConiiMUiv  r.  Wina**  "  ftiit  ini/i.,  \a]p  699),  The  iH-(t  nuiatimi  raisi'il 
bjr  til*  dvfuniUuiL  wiu  w  hi'titor  tlir  hvouiI  i-ali,  vliidi  wax  niiut'i  K'tiire 
(hilt  till"  iIbj  fur  luiyiiifiit  of  wliii-h  liwl  not  nnivcl  whim)  tlif  tnnolii. 
tiod  iif  foifritiu-p  wan  i>ividl,  could  W  hM  U>  lie  onliig  at  the  time  of 
Kiii'li  fotfuilui'c.  AnicLo  39  |nQvidi:>  that  "any  uivinhfi' uIkm- sharw 
have  been  <l«claTvil  forli.'itc>l  thall  iiirtwithstiudiiiK  hu  lUbk  to 
pay  lo  lb>)  Co'ii>(iMiy  nil  i-aIU  lining  ii[iiiii  ouch  "harm  Ht  llip 
tliiie  of  the  forr#ttiiii).  ami  t.ho  interwt  [if  any}  th^^reun."  Tli* 
defendant  vuuiciidnl  that.  iiiasniuiA  aa  tliu  iwuiid  mil.  made  on 
DeramlKr  19.  1862.  wan  uut  |uyalr|e  until  Jiutiiaiy  20,  IB83.  it 
COillil  not  Ik  saiil  to  be  ouiiip;  whrti  Uio  thitrm  wmii  d'rdiiml 
forfeited  oii  .lanuary  3,  1863i.  Iinlupcinh'iitly  iif  aiithnrily,  I 
ahoiild  bavG   bvsu   of  opiniou   that  iinmcdiulvly   after  ihv   call  vn* 

Uiad*  it  Wiw  owtllg,  aciMnliDg  to  the  tine  cnimliiieCinn  al  th<i  ailirip, 
tholt^h  poy-iii'Tht  of  it  eoiil'l  not  Imi  U^lly  eitrnrcnd  till  a  niollth  Lfter' 
waiJa.  Till-  jiiilgiiiMit  of  Ijinl  Hnniilly  in  "Thii  China  8t««m>t1iip, 
ttc.  Coal  C<nii|iany,  Dawm's  cam"  (36  L.  J..  Clt.,  S12).  liiineter,  ia  in 
{Kiiut  ill  ai)p|iort  of  tliiavisvr.  Aa  rcj;anlc>l  the  clahn  fur  inleru!*!.  it 
«raa  i-uiitvtidnl  for  tlic  dafsmiant  that  thti  24i:h  4(Uv)b,  ulildi  iiiakea  a 
ntQIuhcr  liahle  ti>  |My  iiili<tv"t  ii|wii  bin  uiij>a id  calls,  from  the  "lay 
■lipoinlod  for  thwir  imyiiipiit  to  tb»-  lime  w(  autua]  |>ayiiii?i)t,  ol  10  ["ir 
cent.  |Kr  uumiu,  waa  no  Ioiilflt  ohllgalory  n^ion  tha'itrfcndaut'iiceaa. 
ing  to  b«  a  nmiiiber,  tiy  l)i«  tuifi'itiiru  of  ail  hut  Hltarva  ;  a»il  that  after 
BQoh  ((•rfiiitiiTi'!  no  iiitvreit  could  Im  ulatnrjl — ami  c^rUinly  tion«  iviiihl 
Becrnc  afirr  thn  fnt-fvilnri! ;  niii),  further,  thnt  vTnn  if  any  i»t«Tc*t 
cuiilil  W  nviiTcral  in  rciqioct  of  call*  ri.miA'iniiig  iinjuiil  after  tho  for- 
fdtiin,  it  ooulil  Dot  he  at  the  rat-;  vi  LO  jivr  oviit.,  htil ouly  uudvr 
(3  ami  4  Will.  IV.,  i^j..  42,  ttv.  28  ;  in  *iiji|«(rt  «f  which.  "  It  n 
Itlakelcy  Oriiiance  Oinirtny.  Stotlim'*  cam  '  t5'L.  R.,"  7j\.,b,  and 
3  "L.  R-,"Ch.A|>|>,.<112),  iviUiliU  lonlahiii^id.  cil«i|.  Having;  nifiirrcil 
to  tho  jiideiiieiit  Lii  that  caae,  HIh  liuiilnhili  c-uiitiiiiieil  i  —  it  iH  utmeeei. 
Mry  to  imiiiir.''  at  l<--ui;tlL  into  lli«  cunBiilcratintiH  ii|h)ii  wliich  it  van 
dcviilffl.  n'liiirh  am  fidly  K'ven  in  the  iui1)('<i<Jit!i  nf  IioriLi  t'llil-l■^  nnd 
Romiily.     But  for  llic  »vocU  in  the  idth  article  iff  tiic  |-UintitS'coiii- 

Kuy,  "and  the  interwt  (if  aiijj  thciron."  thii  iiifK  CStmkcn'pi)  wuul<i 
vo  bdcn  concJtiiiiv«  in  farotii'  of  the  ilRrimihtnt'ii  oi>ntiiiiti<in.  Tl'j<n<^ 
wrords.  hownvnr,  iiimyoiiiiiiini,  uteutu  n  right  in  Ihi'  jilaintilf  CoiTi|viiiy 
to  iiilenwt  at  thr  ralv  of  th"  10  pcm'^iil,  liainnd  in  At'tielEi  24  uii  to  tine 
time  at  the  li.iifeitiiT"  u\<an  Ihn  tint  cnll,  v,)iiL'k  had  jinivloiuly  iK'i.'oitte 
inyablr,  Inil.  not  ii|hiu  the  M-t-ond  tall,  the  liiiie  for  iwyiticiil  of  ulitcli 
tiffl  not  then  amvud.  1  thttih  that  the  ti*ut  cmutnu-tiuii  uf  ihv  39lli 
artiillo  vraa  t»  tOcMVo  tu  tlie  |daiiitklf  CvIii]KUiy  ill  auuh  iL^hta  lu  tlivy 
lui^t  liavc  ag^Ut  a  defaulting  abivrehnMtr  up  to  tht-  iUt<-  of  tlu  Fui- 
feiinru  of  liix  abaiiM,  and  U>  voufur  iiiwii  th<.>ui  the  [nwur  tii  uiiriir<-ii 
sneb  riuhti  hy  an  octiun,  nutwILiihtduiling  the  cstitietion  hy 
ArlU-'h-  40  »r  all  rights  iiiciilcut  lo  the  forfi'itm  KtiiLm*.  Aa  reganleil 
tliv  iiitiTWl  elniniol  Ui  have  aw■rlll^l  striiT  llic  fwlciturc.  hi*  Loriljilii[i 
uitl  hu  waa  ol«ar,  ou  tlui  uuthorily  of  Stoclwu'acaae  (ut/i  ;itif/.),  that 
n»no  CQuhl  bo  claiincd  either  tuiilcr  Artic]<:  24  ui  uuder  the 
«tfttutci  bwMiM  no  d«niiiuil  of  payniirnt  wan  evur  uiudo  afUc  tliu 
futfuiturt,    vhan   the  ucw  right  so  toitg^l   to    b«   uuforccd    bad 


arhieii.  The  innilt  mi  that  internt  conlit  only  ha  allowed  uwMf 
the  lirnl  caU  it  Ihc  rsLo  of  10  [ipt  ri-nt,  iiji  In  January  3,  1683,  wiHifl 
tin;  ihurm  wcrr  forfdlnl  anil  that  all  nllinr  intvrmt  would  he  di** 
ntlnweil.  A«  rcKniileii  the  il«feiio«  act  ui>  that  it  Ha&  agrml  K>tvrMi|| 
the  |iUiiitiir«  anil  the  ilerriiilant  ami  the  Ik'tj^iau  Coiii)iany  that  th# 
■hariu  ulioiihl  lie  TorMlHl  oidy  iijion  the  hirnia  tliat  the  hahiljty  of  th* 
dtifdiidant  to  pay  mH*  in  arrciar  Khoiild  coa«c,  hU  Lo^bhi^  h«ld  Iha^ 
Itiore  uru  no  i<i-i-b'nc«  to  aup|>on  any  buaIi  agneaitfit.  He  futthtf 
aaid  that,  evi'n  hod  mtch  an  af,tMinunt  been  iitvved,  iu  hi«  u)>iuiaii  i| 
wuiihl  have  Iwii  invalid.  bei:*iiw  the  hoard  had  no  |Kmrr  to  •ntar  inta 
any  nucli  iLKn^'innit.  An  to  tho  tl«feiic«  that,  aaHiiiiing  iha 
drRmdant  hwl  bcpn  liable  lo  tlio  pkintifT  Cwnfuiny.  aa  allrtfttl,  hfi 
linl>ihly  hail  bcfii  diwharKcd  by  bankrujitcy  pTtx»eiliiigH  in  FiaucAj 
tho  tcarneil  Judge  hcM  tliat  Ihi*  wan  not  provot  in  •viilrju'^,  aiid  that 
i>veu  it  it  hail  Imi'ii  it  would  havo  alfotdat)  nndefraeii  {riJe  "  Hartley  w 
Hmlgex,"  1  "11  aijil  S.,"37&}.  la  eoncliuJon  the  lc«ni«xlJLidgeaaidi 
— Ill  my  i>]iiniuii,  ihe  defenilaul  baa  ealahliHljeil  no  hf^  auswvi  lo  tM 
lliiintiiris  claim  (ortliL'  unimid  calh.  hitt  tiiu  lo  a  lar^  imnioii  of  Clij 
claim  for  iiitutvm.  My  Judxniciit,  thc[«rorr,  in  for  Ihe  plaintiff  conH 
jHiiiy  for  the  fitll  umuimt  of  ihuni!  ealln,  aiaoiiiitin);  in  the  whole  to  thj 
*iiin  or£49.0ba,  tAj^Ether  u-ith  iulcrunt  nimh  £24,632,  the  auout  ft 
tho  fii-Ht  call,  at  10  Jilt  Prut.  ]wr  uiinnm  from  IXi-emhof  6,  1882,  vhed 
that  i-alMH<i.'Htiie  |iiyn)ili'.  uii  to  Jantunr  i,  18B3,  tlin  dntr  of  ^h^ 
forleiitnti'.  ainontiliiiK  to  £204 — nay  £204— making  a  total  of  £49,! 


COMPANIES'  MEETINGS. 


THE   ANGLO-AHERICAN    BRUSH   ELECTRIC   UGUT 
CORPORATION. 

Tlie  tm^itnlhonliniiry  ^'tirnil  ni^utiiigof  t]i«  ABglo-AinerieaB  Bra 
Kln^ric  Light  Corimratiun  (Liiiiit<<d)«a«  hold  on  Friday  laat  at  ( 
City  Tcniiiiiii*  Motnl, 

Xiord  Tkurlow.  r,K£n]>ri7nd<.'i1,  anil,  in  nitiviu);  the  ailoiitioa 
Tht'  rr^Hiil,  viid  tb<'v  had  uuw  wiiikfl  uL  a  jirolit  during  the  wbolo 
1886  Hud  1887.  Ttm  vi.hiinc  -A  tbcii  hiuine«  iu  the  [last  Tear  h  _ 
iliurcaiH'il,  oorjiiwi-'-il  n-ith  tliAl  of  1886.  l>y  23  |>er  e«nt.,  nuil  by  tl>4 
ecoiioitiiiH  thi-y  had  hwn  eiiahlwl  t<j  iiilruiltu^  diiriug  thu  aantc  tin^ 
their  iiirt  prulita  linil  fiK-ieanal  )>y  nearly  10  [n-r  nint.  Tliat,  lit 
IhritiKbt,  wiutnvrry  ravnurahle  ntnlemeiit  of  alUiia  laknn  by  itwlf,  ImI 
it  wan  Atill  wmrrt  nnti:tfBctiiry  wlieii  it  wan  toUdldiTcd  by  the  aide  of  tbi 

?tvAt  fall  that  hiul  taVnn  |>liict>iii  thr  {inccs  of  all  eleoirical  apidioaceiJ 
IL  illnglmti-ju  of    the   grvat  fait  of  prlcoa,   which  ha>i   <ioub)iIciiUiII| 
incrfawil  thediHicidli'tnf  tlteCoiii[>aDy,  hv  might  iniuli'fu  tliat  iu  ISO 
the  larg«*t  vIom  of  Itnisb  dynamo  mule  hy  thera  c<mI  i^SOO  ;  wbwM 
tlit'y  fteie  nuu  inaliiug  a  tnat^bitif-  ninri.'  etheieiil,  more  [KiBDrful,  an 
iriij«:'ri«r  ill  eierv  «ay  for  £300.     With  the   aid   of  their  vwy  efSciai 
ilAll,    they    lijul    hcvn   viiahl«d    to   cuntiCodinlance    lliat    drpTKUtioi 
Itc-iidin  tlir  [i-oiiiiniiTa  eirBvlnl  by  ttii^  liiLiinnu  Icinc  now  all  undn  on 
roof,  by  their  bavin;:  mwle  adiantagcgui  oaiitrMt*  for  coal,   oil,  aa 
ulbur  aitfitlica,  aiid  ly  lite  ri.->:lawitivktioii  of  r»t«e  for  thu  coftvcyaMj 
o<    niectrical    tnaohinl-iy  to  wliii'h  tl)«  raJIaray  <'/iiii|«hiiM   had  Mn*! 
TliKyhnilacinircl  tlmir  AiiHtrinii  )<iiiiini->u  throiTj^h  having  at«orMd e< 
favitiiralile  terms  the  undertaking  of  the  Interuatioual  Elt«lrio  Com 
jiaijy.    The  a.-Aota  taVcn  over  con*i»lrd,  bioadly  ipcakln^;,  oftwotbiM 
— tlic^m-ect  tii;htin|{  iiiatallatiuu  III  Temurar.   iu   Himgar>-,   and  tC 
Ur^e  ahaiT  huld  by  tlio  Intei'uatiuiial  Company  in  the   firm   i>f  Kn 
nieuciky,  Mnyrr,  and  Co.,  elcijl.rical  eDKinMr)  and  luaiiufactiinrii  i 
\'i«niui.    Tuiiieivat  i?oii!pi'<t<.il  really  aftbrte  lownijoinwl  togotfaoj.an 
the  diatrict  was  mtirrly  lighleil  hy  vliKtricity,  and  liail  lienn  ao  lil^ta 
for  toine  vcum.    The  iiiaitiji  were  o^er  30  in'ln  in  length.     Thtt^gfct 
ing,  which  na»  «IIeetoi1  hy  700  iniJiudrsB-mt  lan))ia,  »■«»  eiclusiTeJy  ^ 
lh«  Druali  ayHtcm.    Tlir  contract  wax  for  25  yean,  at  the  eipiTwci 
ul  which  tho  inuiiivi|iality  could  rith-rr  itnevt  tu*  cunlntct  ur  lamJMi 
the  iuDtallatiou  at  n.  very  f.itr  vahi«tioii.     The  li>;htiag  w»9  now  b«^ 
doii«ata  oiiiall  |>roli(,  niid  the  jirivatu  li^hliiij  aIoiij;  the  30  niila 
of  rtrouta  wanahiiOHtdnily  inci-eaMnc.     SineeatMorbinf  tb«  luiilcrtaltiq 
of    the    InttTiiiLtioiial    Loiii|iaiiy   tney   hail  aniuirnl    th*   iciuainnjo 
iHirtinn    of    tho    hiwiliioa    of     Krvnieiieiky,    Unyer    and    CompurM 
Hincp    ihc    imhlicfltion    i>f   thn    n^iioit,    the   ncoounta  of    the    find 
for   tho  iKul  ye*r  boil   eciui   to  hand,  and   tli^y  ihoirtil   •   pratttij 
Thry  bivl    bk-vn    t^'iielally  ijoiiiini*iiih-iI    !vi    the   wav   in    which    ibm 
liiii  c«]'tte<l  "lit  til''  eunlraet  for   lif(hlii>g  tbn  Jiiliilee    EahtbitUMi  > 
Manchoater  la«t  yiMi.     That  wui  the  Jarg^Ht  piec*  of  arc  lighting  tn 
ilaDH  in  En;;lniiil,   600  Uin]«  Iwiiig  nKt d.     TUey  hod  now  UkdartaMB  I 
■iiniUi'  |iieL-i-  uf  tviirk  toi  thif  (i1n-i-;uw  Ei:hililiioii,   fui  trhkh,  tiowfrVj 
400  luniivi  Kimld  lie  iLiiiiiifHl.     Alter  wliai   hail  urcurrril  in  tlic  pal 

fciiT  lliry  i.-oiiniilered  ihiit  tltcy  lind  uatahlinUeil  Llirir  {NMition  in  OimI 
Iritaiii.  In  ix^n'ald  to  the  |iiit':ut  for  cotiigiouud  wiuilias  of  djTIMni^ 
no  mochiiK  could  U'  nmdo  in  futnrc  on  tliat  hriucifw  wttaonl  tbi 
Coni[iaiiv  reocivitijK  a  royalty.  Oiilv  one  tinn  liad  oout«*l«d  iWll 
riglita ;  iinl  if  th?  iahh  caiiii!  into  Uiiirt  th<^  hail  no  doubt  ahM 
Iwinu  ahk>  tu  uatalilhih  ttidr  daim.  They  woni  uow  tnakia* 
au  tilteriijilti  uiiriiut  uiai'tiinc  undrr  an  cnltrdy  Brw  d<iiij;n.  The 
liml  itlwi  |Nileiilv<l  (iiid  «>i>rv  ad<j|itiui;  a  new  tj[ir  uf  timoifonnei 
fur  I taiL: forming  bij{li  li-uaivu  into  Tovr  tuunion  corrent,  and  rk 
iif-M.  lie  bojieil  the  nhiuvhohU'ri  would  a|>|ii'D^'u — aa  tliTJ  ftnA 
du  hy  Adii|it)nf{  Ibv  tejKirt— the  Ixniu  hIicuii'  fui  luliuittiag  tb 
[irinei|MU  i)IIiu;r«  and  the  huadn  ol  dii)iarlntent)i  to  a  [urticlMtlOO  i 
the  [iTOltlx  niiile  M'  the  l!oni|kiiiy.  Tlin  |iat<(i(»  now  atood  in  tl 
liahinn  -xhrct  ut  £57.074,  oiul  kiioning  what  thrar  ftgnm  cortcod  1 
ii'iiniiili-rol  tbi;  it«m  nr  cmiiuiiilly  MliMa^'lory  onv.  They  owu)  tnuln 
jKOfilu  at  the  end  of  the  yuw  £12,341,  urXfiOOIeiai  tbau  their 
dubtwhioasu  vc&t  m-cvioiutly;  vbilu  theaiuuiiutoitiiutlo  tbe  Cotn{ 
ou  tlin  3Iil  I^UL-i' iMl>cr  u'lia  £45,600.  or  SO  percvot.  taOTG  tluit  Vaa 

to  tlieiu  a  j-tw  a^.    Tliv  um^tiatious  with  tlw  UonuUMicaiers 


8ffw«n  hart  b«n  peading  Tor  wvortl  ye«ra,  Tlie  wintruct  o«uld 
011I7  givo  tfanm  •  fair  (mlmiiiairK  jirutit.  biil,  iiulitvutU'  it  wuubl 
beocAt  the  Oaniimuj  innnrnuly.  Uc  lii.>li>-Vf<I  l)»'y  noiilil  Iht  ntilt^ 
to  htiag  the  Mtbonrim  of  tli^-  S<nitli->Vtrni  lUilx^y  C<>tii- 
MBJ  to  ■  Moac  of  the  jiifticr  q(  th<  'Ivmuii'in  inuk  by  the 
ConoMtKiti  for  rv>M«nAl>lv  ['"■"(■'■■ialioii  f'>i  niiy  inrnnvpnioiiri! 
WMCh  th<i  railway  (Hiiiinny  t>iif{I>(  ]-iit  llii'iii  ■•>  in  tM~ih]innti(iii 
«riih  the  >n|uwiU(vu  of  inwr  ptiTitiwe  st  Bulvwlrtw-rivul.  Iti  fgard 
tc  Ihc  lili^tioii  irllb  tli«  EdtMu  auil  3w&ii  Camiwuiy,  tliey  Ken  con- 
lUcwl  thai  l}i«y  !i^  a  ttOoA.  caw.  auil  tliai  vluw  wim  >it|t|>aFt<;il  by 
Iboir  U^l  an'l  iH.-linual  otlvbcn.  ^  He  HtriMi^'ly  iirvvl  twry 
QM  whu  wan  inlrrcntol  iii  dkrtrin  IikIiUuv  to  nod  iTki  uluiftcr 
OS  th*  <«tly  hiitoty  t>r  tbc  k**  imbistry  in  Mr.  BiinU't.l'»  "OBidiit 
iBlstiigfiM* "  forlSSB,  iu  which  i«r«iencn  wax  iiimln  to  the 
MUnDOUt  aHtoiiiit  of  u>|iit>l  «iiik  at  tlm  outw!!  in  Llml  imliuilty. 
Bad  to  the  (act  that  it  laak  2S}/v*ni  bnfcirir  g/i.^  rmM  \<c  wnrkeii 
at  a  |in>lit.  Not  ■  i|iiaiti*rof  tliBmniiBy  lliat  wnalrwl.  miok.  or  tlirom 
away  10  thr  mrl^  tii-itor^  of  tlic  g/u>  iudiinCiv  Itiwl  been  IcMt,  Himk,  or 
thnira  «my  in  iDtroOncing  tlic  dticlric  Ii){iit :  aikI  im  tn  il»  tshiiig 
tiHsty-firo  y«*ra  t«  timku  lli*  elrt-lti'.-  1'k''I  l"«yi  1"^  •''''  '"'t  likw  I" 
froBhamr,  bnt  h«  woold  reotiirA  to  nay  Ibnt  lnel\-«  yMn  from  the  iii- 
trtvaclMii  of  the  aoieDDe  iu  1880  tliere  wmilit  not  b^  n  f^  Ikidji  in  tbv 
rtrarts  of  axy  town  In  EugUud.  TUu  Uill  intrajuti-i]  by  liim  Iiilo  tb(^ 
Hm.*  of  Lcrnb  laat  ynr.  which  t^iiM  ik>1  tbm.  iiwiu;'  to  voriotia 
(lificultiaa,  be  loocmlnt  with  in  the  Hniiw  nf  C<iriiiii<nin,  Iivl  Ih-uh  ri.-- 
tBtmluml  iiiti)  tb«  Hoiub  of  lionln  tliiii  yt.ir.  tlu  ii«l  rri.iciv<»l  thr 
MMniWv  i>f  tlwj  •nft^l't  of  til*  (■oi-cnini»iit,  ami  lu'  thought  t]i«>; 
wia  t**Ty  mtionibli'  pwi*]'"'!  of  tlic>  llil  I  twcoiiiitig  likw. 

Mr.  J.  Beiulanioire  BoUob  H'r>inilt<l  thr  moti'Oii. 

Id  trriy  to  a  (|iirsti>^7i,  thr-  dulniuui  (Utni)  that  tho  rivi»»u  h«  lai>l 
■o  nou  atma  on  the  «tn«l  lislilin^  nun  becaiiH*  he  f^lt  thai  by  thnt 
VMS*  tkey  would  b«  nuabloJ  to  gi:t  thv  elcvtiic  tigbt  lutu  iirimte 
kmat*. 

TIm  nj^rl  was  uuaaiiuoualy  adopted,  and  Qtv  ictuiug  diivcton 
ud  anditon  w«te  rc-«lMtvd. 


TELEPHONE  COMPANY  OF  EGYPT. 


RTbe  Aaniul  »nfnvt  mMtini;  ol  llio  Tclejibfiiir  llonij'fliiy  of  I'igyj-t 
bnitcd)  wan  hrlil  nil  Tiirulny  at  Ihu  niliiinii,  Aii>tiiirrin,rs,  Crni'rAl 
AlHULOdn  FraaR,  C.ll.,  pmiilmu. 

11^  Qudrmu  nid  ht  tXtwgXit  the  abiupholdcrt  might  r«^-aiil  tlm 
iiMMil  uoiilion  of  the  cou)|wiiy  as  aatUructoiy,  For  tb^  |>Bat  year 
thqr  hwMaiii  |iro(K>Md  to  p*y  6ji<!r  (Hint.  ;  uud  artiT  ^liciitj;  uiT  a 
MM&laralil*  tntn  for  dcfirarJatioii  thvy  would  cArry  funvtnl  nii  amount 
■|iul  to  about  1  per  etnl.  more  ou  lh«  (iivliTviict.-  'm|iiln1.  Their  mm 
boaima*  ha>l  iiicr«aM<!  byijiiit«fiO  [>vr  cunt.  Hiutu  tiny  ulnrtvil,  buVtlia 
wcrkiiigc)i[imiMw  Iwd  ii'it^ivui  by  Aiiythiiip  liki'  Ihv  mtniv  imijKirlinii. 
For  tb«it  cronnintral  iroikinf;  (hey  wrte  ciratly  iiiiicbtrii  tn  tbrir  ktc 
■Hoagnr,  Ur.  A.  D.  KraoK,  wbcnw  doatb  thi^y  vury  miirli  rc^Tt-ltfi), 
aud  wIhmc  MMt,  Mr.  W.  N.  Uratis,  thuj  haii  clc^t^-^  In  thi^  iK>«ili<>ri. 
flbOS  tbu  iiiMla  ol  tliiir  ii'iiirt  th*i>it*ni>li>'n  nf  tln^ii  |j|iitiii>'s>  t"  Hi^liXinu, 
Jfeml  16  niilM  fram  Caim,  had  b«eii  c>iii[ilet'<d,  ami  ib^y  'X|>eot«d  « 
Iwga  barincM  hata  that  roaupuoD.  A(Ur  otuultiii^  ilit  |iriti(!i[ial 
ikuvltalilara.  the  boArd  hadil«o)d«d  toaalt  tbv  iirtiBvut  ujL'rtiii^'  to  luus 
•  rMolntfon  exl«iuUitg  th«  bocrowiiiK  (uwen  o)  Llic  ('umiuiiy  Itom 
£S^O0O  to  £20,000.  Tliey  migi^tt?d  thai  tbi<cr  -^Iiuulil  lir  a  jtmniii 
imm  dC £10,000  ouly,  of  which  ajiortinii  im'uM  Ih^  ruiiiiirLil  t"  fny  oil' 
abwi,  aiKl  ttiv  remainder  won  M  rppictrnl  ihorkio^-  ca]>ital.  liicJudUiu 
Alt  loan,  Uirj  had  ajN^nt  al-ont  £10,000  in  nuw  f(>ii*tni«l)oiu  ov«r  and 
■feova  tba  ui|i«l«l  iuu«i)  for  anpiirinff  tliic  biuincH  ai  a  J^illS  OOUCvCn. 
H«  tJKiiight  tivty  uniiUl  havp  no  dilhcnlty  in  iiliwiii^  th^ir  dobentuiYB 
Kbpramit.  Hcrani-tndn)  hy  monng  the  aifoiitjoii  oftlie  i-eiiort  and 
1^  |iayiDViit  nf  a  diniUnd  of  6  fm  cent,  on  tlic  virvfcrrul  slianti. 

Mr.  Momrr  OnwlnsfwcDudsd  tfaamotiaii,  which  wm  uiiaiiiinoiiily 

&  nMlution  vu  aftcraatilB  ]«aMd  anthorbing  tlic  dircclora  to  inaiiA 
I  to  u  unouut  itot  t>i(««diiig  £20,000. 


PROVISIONAL  PATENTS,  188S. 


Tebkiaet  M. 

lBprav«m«ata  in  ol«atiioaJ  Mtftty  kppllMtoM.  Killiiig- 
wvrth  Wilbm  Uvdgca,  8,  Vuality-L-oiiit,  Li^iidoii,  W.C 

A  HMketf  of  sbA  amwrans  far  olootrioAily  UgbtiiME  rBl^ 
way  MidoClMr  <»nlas««.  .lahu  Iinmy.  2B,  :Sciii1liani|iti>ii- 
buildin^i,  Cbanoery-Unt,  W.i'.  iRolmrt  Immy,  Simtli 
Aiutialia.  i 

mprwamonta  tn  lioldora  t»r  ol»etrl«  glow  IntniM. 
Klwanl  >'i«iliTiclc  HL-rttiBiiii  Heiiirioli  LAuokert,  28,  Suutli- 
amjilun-buiktiaip.  ChaucBiy-Uue,  Lnodoii,  W.C. 

Xnpr«v«Biant»  In  olootrlo*!  Orlag  kor»  «r  0M>t4wt  outMr*. 

CIuu'Im  Aioli-".w  M.Kvoj,  TU--  \m'Iu\'m  Otiliimir^fl  Wirrkn, 
Bt-ai-Unc,  Sovlhnark,  Siiriey. 

Fkbkl-abt  26. 

Hwilio  iiiamnihi  oondacton  r«r  oleeuie  and  ma<netlo 
BUMhiatM,  induction  colla,  iriuiafor&iorB,  Ac  Utuiy 
Ki"iu'i>  Jl"'!,  44,  IjiVi^iiilni-grui.',  i  iiiUii.ii,    Lutiduii. 

mprovomoBW  In  ultetncaJ  mcoaurlBc  inatraiiujitA. 
tnuat  Hauj  Naldcr,  Herbert  NkiMcr,  Cliurli'a  Willinni  .Scnit 
Opmrln,  and  Hctuy  Jolin  Payiic,  132,  llcmrLTiy-i-oad, 
WoliuuUr  &W. 


2S7& 
2883. 

2933. 

2956. 
29S8. 

3041. 

3072, 
3075. 
3097. 


5116. 
3149. 


Fp.DHrAiiT  27. 

Isiyrovcmontn  tn  the  motkod  &nd  mafto*  of  «rorUn( 
Uto  driving  appllnaooa  on  oloetriMdly  prvpollod  whlal— 

Miirhrt':]  ILulfllftc  Will').  56,  '.'liMiiiTX'  Ihik',  L^lidoli,  W.L', 
Uffhtlns    a     iM&p    tr«m    Uao    Inoapdooo—t    win    «f   It 
galfajilo  iMttUrv-     Ib'tiry  Pi'i<bjiikii  I  ltii:li.ki<l'u>ii,  'AtkUiKls, 
\V.iiJ'';;i'iiVL'  r'-'iiil.  l'ctiliii(;f"ii. 

ImproTODOOta  in  niooli&tilam  for  rvgnlaUng  tho  f«r««  Of 
dyiuunoa  or  magnatfr-aloouie  s*B«r*loTw.  lIciWii  Jitliii 
Hiniilnti.  18,  liiiL*k!»i;;li*iii  ■.In'i't,  L/miloii.  ;  Warrrii  Swiiuel 
Hill,  tJiiilid  SUtM. 

KdEttirAiiv  28, 

Antomatle  olGCtnonI  "  roK-BlK&AniiiS  ~  OB  raUwny*  work- 
tnK   In  oDDliinoUon  wlUi  Uiopr«Bent  block  ayBlom.  Aitliur 

Itiit.lu   Ihiiii-,  TjjjuI.;.  Cnll.^;..,  Os.fi,i.l. 

Tha  production  oi  miuloBl  tonoa  dlrocUr  bj  olootrlalty. 
nad  tlie  *ppUcntloa  tboroof.  .Ivlm  Ivibtlby  and  Kiiniu 
Gslivlby,  5,  Kdcn  gtHiy,  Diililiti, 

FKnurAMV  29, 

An  nppnratua  tor  nltnctilnK  to  automntlc  dellvorlns 
niJMlilnoa.  for  rcculnUnK  and  tovomlBK  nay  roqnlrod 
tlmo  (or  UghUng  or  lenlUag  olsiva  nnd  olxu-ottoe  by 
olvotrtelty.  V^Umii  Kli,]iih  .Vikin*,  'j,  VJU  j;ri,»c,  IJui,,.|a. 
worlli,  11C41-   l,ii-iiiitif;liiiiii, 

IniwoTOBMBt*  1b  AatotBktlo  olootrlo  ladactloa  nppBratas, 
Ucttfy  Wiliimii  Rliuiuli,  luid  >*rvdvurick  WtUiani  Tic<hunl,  8, 
<Jii&lity'«ourl.  I»ndo». 

An  ImproTOd  e1iil«h  (or  fogalrttng  IMdlac  rod*  in 
•lootrto  a.r«  luupa.  \Uii~\  Uillim.i  S-.iillity,  I,  CuUuiii- 
strccl,  Clly. 

An  Improvomont  tn  holdlni;  Ibo  platoa  ot  aoooodnry 
VOttldO  bftttoDoa.  Ibiuut'l  Movyn  ]tirih«  uii<t  John 
MaTKlml!  Uurbatn.  28,  Suu[liitiii|<l'>ii-l>iii1'Iiii^,  Ch4ncGry- 
laiio,  Luiiduii.  W'.V.     [Comi>leli>  «[iMilicatii>u.; 

Mak-b  1. 

Tba  BiMtulkotBT*  of  a  BOW  n«o-Dutcneti«  ailoy.    Ilrimi«li 

OntTuiniiii  ii'iil  '  linrlra  l.ni-miv,   69,  Mfft  -tii'iil,  Lijiid(,ti, 
Japroromonla  la  salvAnto   battorioo.     Luuii    Kayfor,  23, 
S<iulhaiu|'ti>ii-bi]ililiii){>,  .Mi' Mb'":  1. 


COMPLETE  SPECIFICATIONS  ACCEHJ-KH. 

Mamiii  21,  1867. 

•122s,  lakproveniont*  in  olootrlofty  motors,  parts  of  wblob 
InprOTOBMiiia  nro  mppUoablo  lo  dynamo-oloctrtc  ko&o- 
ratot^    and    motors.    i>coi^<:     ll.H.klt.wu,    7,    SUcif    Inn, 

llt<ldl*MrX. 

Ai'Ril  16,  1S87. 

5663.  A  system  of  goooratlas,  roprodnolns,  and  dlstrlbotlnc 
tlMtrlolty.  Wilbftiii  Mixwill,  iA.  Cluyl T.-ok-ifud,  FuUiarn, 
8.W. 

AftiL.  19,  1887. 

S709.  InprovoBianU  la  dynuno^lootnc  nuuttilnoa.      Aljilintmr 

Ihiilofp  (irai'U'i',  6,    hieniiJB-biiiliiiiig*,  Lwiiluii,   K.V. 

Aniti.  22,  1887. 

6867.  ImproranoaU  In  ooooiidajry  batterloo.  W'ilUani  Ktnga- 
Iniid,  49,  Oi'ti'nidj:*  iiw.1,  Uiiiin'i''tiiiiy,  IV. 

Ai'iiii.  27,  1087. 

blbS.  Improvomonts  in  or  eonnootod  wltb  teleplioiios  for 
chooklac  paymoat  for  tlto  uao  or  tbo  telephonos.  Ilitlirjl 
Firld™  J(u_-k«iii,  47:  I'iJi''"lii  lull  I'imUI',   Li>nriiin,  W.C. 

Aciin.  •-»,  18G7. 

b2^.  Improvomonta  In  tuo  sloiitrolytlo  iroataiODt  or  xlna  and 

tta  oros.     Ali'iiHiJili^i' Watt,  6.  tti(aBi's'bitildiD(p>,  K.C 

\i>.'  r.MtihiL  23,  1887. 

17,704.  An  improvotnaat  in  tolcphanos.  Abmiu  CIim^Ios  Ilort«, 
23,  Soiitliam]itou- budding,  Holbnrn,  LoodoD. 


SPECIFICATIONS  PUBUSIIED. 

1887. 
3046.  Boglstorlns,  Ao.,  oarUiqiiakoB.  Ao.    T.  Cuy.  (Milui;.)  lid. 

3668.  AltornattnK    cnrrsnt     tranalomiors.     R.     Pick     ■ml    K, 

K"'iiMi'dy,   &1, 

4781.  Blootrio  Utilortos.    'rtio  Hltvtrico]   Power  Starage  Co,    ami 

W.  II.  Ibitlc.  b.1, 

4809.  lusolatlnc  slBCtrloal  conductors.    V'..  Tiirloca.    9A, 

17.637.  Oenernttac     olootrlolty     Iron    hwt.     P.      M.    Jiuticr. 

(A''li.-»<iii.  I     8vl. 

17,883.  Xleotro-BiaKnedo  marlno  covwors.    O.  A.  Smith.  &1. 


NOTICE. 

Tlii:  Nuli'iTiliillit'ilu  nut  by  the  Utticc  to  A|i|itiriiil)|j|  Inl  l^ibriilA, 
runiiniliii/  Ibi-m  of  llii:  duti:  lui'  liliiiK  a  C'uin[>litv  ^j/viitli-atiuii,  ulll  not 
iu  lutuix  b«  iuiucd. 
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COMPANIES'   STOCK  AND  SHARE   LIST. 


DlvUlanil. 


SJati.  ... 

12  Fob.  . . 

12  Fok  ... 

1.1  i>h.  .. 

IS  Fob.  .. 

12  Fol...  8fi 

W  Dci- 

IB  Nov.  ... 

IS  Feb.  ... 

28JiUy  ... 

H  Oi-I.  ... 

IB  Oct.  .. 

14  Oct,  ... 
I2.U11.  ... 
12  ,l«n.  ... 

1  K«b.  ... 

SSOct.  ... 

18  Jan.  ... 

1  KbK  ... 

iilJiui.  ... 

SNov.  ... 

9  J&u.  ... 

15  Jan.  .,- 
27  .Ian.  ... 
27J»u.  ... 

SSta.  ... 


.\>IM. 


African  Dir<!il*%     

Aiiglo-Ariirni'anKnijahE.L. 

—  fiillj-  jiaiil  

Aiittlo-AiufTicwii    ,., 

—  IVof. 

—  IJcf. 

Hnuiliidi  SiibitiaHiir 

Con  Ti>lfr>tioii<<  k  Main    ,., 
CuU 

—  10!SP»r.   

Direct  HiuiiExli 

—  lO'/Pirf. 

Direct  OiiitBcI  States    

E»»tern 

—  6%  l-ivf.      

—  5%.  IRHil     

—  4%  Df'h.  Stnok  

EaHlvni    Extciisiou,    Aiu- 

InUniu  &  Cbina,..- 

—  a%IXI..,  ISBl   

—  ht\>^\>,  IMO    

1800  

Eanicni  k  &.  Al'rican,  IfiOO 

Oi-iiiinti  [.'uimi , 

(ilnbi  Tc)e}(i«iili  Ibul... 

-  B:i  ivct.    ..: 

(treat  Norther»ii7..;^ii... 


hU. 


Priw. 
WmIom- 


IHiti<]4nd. 


ISept  .. 

SSJtily  .. 

SSOcL  .. 

ISNnv.  .. 

MlUy  .. 
UOol.    .. 

UF«il.'  .. 
13  Oct,  .. 
U.Iiily  .. 
3.Uu.  ,. 
SO  Nov.  .. 

1  Hani 

2n  Ilee 

31  Di'c  .. 
UOl.  .. 
llOcl.    .. 


30K0V.  ..._ 
13  May,  '80. 

2K«>».  .... 

Idept,.... 


12/0 


Kiue. 


Ct.  Northern  h%  Deb.,  '83. 
Inilla  KiiLhcr,  G.  P.  t  Tol. 

IiKlu-EunijHUUi 

[nnilinirUtiiio-Bianlian,.. 

Mn^iim  Wrjitnu 

OriuDUl  Tul«|<liotio  

Reut*r'a  .,.. 

it«-mn  Uiiittd 

8iil>iiiaHn« 

SuhioariDi*  Cable  Tnut   ... 
Telcgn(>Ii  CuiutTuotiun  .., 

— 8X. 1Sfi«     

Uuilcu  Tol«i{itit)U0 

WertAWcM 

—  6%  Dob*.    

WMli&att  of  America    ... 

—  «%H»lw.    

Wtitti>i^  Biiil  Itruiliui 

PlfflTTCll    

—  Uernrnl 

—  8XA 

—  e%B  ; 

\ftit  India  and  Panama... 

—  (1%   iKll^'tf,     

—  8:i  2ii<i  Pmf. 

Wwt  CiiwimfU.fl 

—  lt;i  Sicrling  


rti«- 

Ma 

wadum- 

•Uj- 

100 

lOSx 

i(t 

l«jx 

2fi 

40 

to 

iS'ltf 

1 

8- 14 

u 

1 

8 

H 

SI 

«» 

100 

146x 

100 

»r 

12 

3«!x 

100 

107 

s 

131 

10 

5 

100 

9i 

10 

H 

100 

ll« 

1» 

H 

»i 

n 

2) 

31 

100 

no 

100 

lOS 

10 

i 

10 

10 

10 

<H 

tl.0«O 

12:> 

100 

lOU 

COMPANIES'  TRAFFIC   RECEIPTS. 


Xuii*. 


Angla-Aitinriuaii 

liruiluii  Subiutriuv 

Calitt  Subuiariuv 

Dlr.ct  SiMiiiUh 

—  1]di((»1  State*  .. 
£uturu 


EixliiiH. 

AnoiuiL 
NblUUw). 

1 

Moiie 

w 

Mar<jti2  ... 

£1,435 

M. 

of  J  nil. 

3,300 

M. 

of  Feb.       ... 

l,8S8 

Koiie 

HublldbMl. 

H. 

i>f  Juii. 

Ga,lll4 

im.  vt  Dvc 


CS2 
£35 


+  2,72fl 


Nome. 


Rtwlrra  UKtriuioD  ........ 

Orcat  Noithcni  ■ 

Siibmnnue    , 

V»t  ClJitxt  ttt  \luVl'K.k  .. 
Wcfilint  Htiil  Hlfuilinii 
West  India  and  Puiuna 


BuAlng. 


M.  of  Jail.  ..I 
W.  otFcb.  ... 
KoBc 
II.  of  KfU  ... 
W.  ilarfhS  ... 
F.  Feb.  tV 


Amount. 


ti.soo 
iSiUiiiiKU. 

4,({2S 
S,76S 
3,139 


laaorDao. 


+  £M7 
+  X.SOO 


20« 


AbbroviatioiiH :  W. ,  wwlt ;  F. ,  fortnijtbt  j  H,,  nootll. 


OITY  NOTES. 


BrkilUAn  &t)l)nuuin«  CompMiy. — Tlie    traflic   receipt*    of   tlw 

Brnalwii   8iit>tiiu'ii>fi  Td»gi«jih  t-'iiiiipiny,    Liiulleil,    for    th«    m-ock 
iti-linn  lUiifli  2  ft  111  (11  lilt  I'll  t.1  £4, 136. 

AitBMiwni'a  BI*«trie  Llglit  Company.— Cil;> tain  (',   P,   Iii^Hh, 

KN..  ivniKiii-il  bis  M-Hl  iiD  till'  IhkiiiI  nl  tli.'  ATiuMroug's  Cltic-li'iQ  Ligbt 
ami  IVin-iT  0»i]'4iiy,  Liuiiini.  uii  I'Vluumy  23. 

W«at  Co«*t  or  Ani«rlc«  Tal«iErApb  C«mpMiiy.—Tlie  irallic: 
I'Kt'iiiU  »f  tlii^  W'fO.  Caant  oS  AMni'u-a  1\li-jcra|i1i  Coiii]ia)iy 
(Litiith^l)  for  tbu  ihuntli  ol  Fvlimuij  vttv  £^,()'2&. 

Gt«M  Mortbora  Tolosnpb  Ovmpiutj.  —  Tlic  rc<ociiit«  of  Uie 
(irmt  Nnrllii-tii  Tili-gi  «i'li  L'^pu.i.iin  I-^r  Fclmuiy.  1889,  iniuuutcl  to 
£20,400,  ami  fi-oiii  ^iiiiiiiiry  1  lo  FiLiiiiti  v  29,  to  £41,800  agailut 
£30,b00  for  iIil-  c>irr»«i"ii tiling  two  mmitln  in  1887. 

Now  Compuir.  -Tito  lCl>'i:'ti'i'.'xl  Workk  f'niuirurtinii  anil  Main- 
teimliiii-  (i.iiiittril  I :  Hi'iii«trii;il  liv  (irnigv  Aiiiii'-stfy  llriiiillc.  19,  liivjit 
Wiiwliwli'r-i  trill,  widi  u  i-uiiitHf.ir  £2.000,  in  £1  slittrc*.  Object,  w 
turry  mi  llic  bmitmiB  t>l  rk-cimiuiu  miil  iiitttiical  rujtiiiecn. 

WoiMnt  »n4  Br»«lli*i'  Company. —'11»-  trAlTn,-  ivi-KipU  iif  Iliv 
WualiTii  «iii(  llr.mli.iii  T-U';"!.!!.!!  l.'inti|i«ny  (IJuuIihI)  for  tli«  w*ol! 
i>ii>liiij{  Mftn'Ii  2.  nitvr  .Jt'iltitClii"  llii^  tittli  n1  the  grtMH  ryi.<ci[il(i  iNty- 
lihli-  lu  the  L'tnioii  WiiliuoHnLulUiiTelcyi-iiiiliCoiii[iuuy,n*n? £3.766, 

Gorauui  DDlon  Tel«KrApt<  Comitaoy.—TliL-  itii-irtiii-ii  nf  lli« 
(Srimiiii  I'liluti  Ti'lfpiijili  rniiiirtiiy  Imvi- .li-(Oiirfil  a  tiiial  iliviilwii)  iif 
8n.  3>l.  JUT  dliaiL' fiw  of  iiii?iitiu'  ux  for  tlti:  y.;«t  1BS7,  iiiukiiit:  tbv 
tabi)  ilintiibiitiuii  14b.  |Hit  alu(«,  qi  at  111*  tmiv  <■>'  7  |icr  <«ut.  |":i 
Aiinuiii. 

IMroeC  8patilali  ToloBTAph  Compauty.— Tin'  I'.aiiimttil  InHIc 
ri.>i.'vil>t«  of  thi'  Uiiwl  SjiJiHL'ti  'I'l'l-vi^it'i  Cuin{KUiy.  LJiiiitoil.  for  ilii^ 
iiioiitli  ol  Fi-bniLiry  •iiiuiiiU"!  X'l  iil.H^.  uyaiust  £1,623  fm  lb-.' 
cai-ii.-9|Hiuiliii(;  jwii'xl  t.f  Lk-t  vimi. 

Warn  ladl*  maA  Pmuuim  T«l«Br>pb  ConpMiy.— TIk'  uiliniattMl 
tralbu  r<.*c;ui|its  of  th.;  Vvst  IciJi-t  ami  r»iMiiii  l>le«raiih  (_"i»riii«iiy 
(LiinitolJ  tvt  tb.i  hftlf- III  fill  til  ifttile.1  i'lh.  2y  «'i'rv  £3,139.  on  coni- 
uirc.l  witb  £2,940  iu  [lii!  coiTcsiHjuJuig  [«:\mI  ul  1887.  Tlu' 
Nuvumlxa  ivouipu,  Mtiiuiled  at  £6,8)6,  ^Hli^'l^l  £5,514. 


Blvotrlcftl  OoaapMilM  B«<l«t«r«d  la  Fobnuvr  •-  - 

IliiiOH^-li.-IliFiiu'  Kk'L-tni"  Li(;!bl  .Siijijily,  in  ^Sibiitu £350,000 

Mnrnmlion  H  Eli^Hc  Aiilmnntic  KD^iilarin);Ox,  tn£l*liania  20,000 

Nntiing  Hill  Klwirii-  i,i;;IinfPHP,  {»  £i  idiim'n. 100,000 

Itouitipiiiaiitti  EKhjIii'    1,1^1.1  Aiirl  I'on-i<r,  iu  i^tibar«» 4,000 

(iulcbur  (NL'ti'i  Klvi'ti  [I-  Li^'hi  mil  Tuner  Co.,  iii  £1  ainra...  W.OOO 

EU'c:triiinl  Auluiiiitiic  IMivi^ry  Itux,  in  ilLaba^ua „ 60,000 

lit.'<liLiili-ol  .MnliL-al  KK'ctririlY.  in  ll  >lui(«>    2D,Wt 

E('ll]irL-  Kli-ctrit'  LiKlitinL-  ■'^yiiilioatv,  in  i^l  Bliara 90,000 

EWlrit  Tniclioii,  lu  jC  10  •hare*  30,000 

l»urits  Eloutrirriil  Tnti-lioii  Syiidicato,  in  £1  aliart*. 30,000 

Sliowiii|;a  total  en] lital  miuired  cf <TO4,000 

G«yat«o  Union  Canp*ay.  -Tlici  rDi-orl.  of  thv  Jirvcton  of  tb* 
GL'itiiiUi  Uiiiuii  'r<.'li'(,-ra{>li  anil  'I'ruikt  CoUL|i«iiy  (Limited)  for  the 
12  uiotitliM  I'Diliiij^  Dvcvnilvi'  51,  1B87,  «taln>  llint  tku  total  treeipta 
(lining  till'  12  iiiuiiUik  ariioiiiil  to  £15.366,  whlcli,  wjtb  a  Italaner  ol 
£31  IiiiiukIiI  Irii'wiinl  fiorii  Wt  aci.'oiitit,  niahr  n  total  nf  £15.3S9. 
Thoex]icu>«H  fiirtbiTnaiiiii  ]>i-iii»l  iininimt  to  £883  ;  nftkuduui  £7S0 
in  jFTOviiK-*!  I.y  ibc  l>«tiiiim  Union  (.'oiu]>iuiy  of  lUrlin.  Out  of  tic 
ri'c^'iptit  nil  inti'i'iiu  ilividcrul  of  ^.  9-1.  |«t  dluri'  uiih  diHtriliiitwl  im 
jHtmniy  17  l»*t,  mid  IhiMlin'ttorn  rM'(iiiiiiK''ii>i  llip  i«_nomil  vf  *  (iiilliv 
ilividi-'tiil  ol  8)1  3.1,  |«i'  ubarc,  luakiug  a  toUtI  iliitnbutiuii  lor  ibe  yeu 
of  L4k.  yvi  a\ii»v,  tive  of  lncoHi«'Cax,  oi  at  tlm  raCf  uf  £7  tier  cviit.  ix 
uiiiiiiu  (n.1  ii)^iiiat  £6  f""'  '««<  year),  ImviiiH  a  bnlaiicv  of  £156. 3a.  M. 
til  Inr  mriii-'l  nvi'r  tu  ii(.'Kt  Kmuiit.  T)i(>  |im|HjMl  of  tin-  liiijirrial 
(irminn  f  ><iv>niriiniit  for  Uii:  acifiiitrition  of  tbi;  cnblm  and  jimjicrty  of 
tbr:  Iti'ilio  CVliiliiry  hoB  Wn  MWpt<>i,aii.|  oil  >gn.H-<ii«it  on  turtonut 
iuiNi.^tioiic<1  bv  till'  pxttitu  dinai'j  gdiuval  iiiectiiig  of  tlii*  Cotiifwiiy  of 
Xnvi'iJilxr  28,  1887,  bn:>  1>ni<ii  riit<>r«l  iulo,  Mil^^eot  to  tbc  (orinal 
Hii]imvftl  of  t)ii-  Ki-i'Oixtu^.  uliidi  in  daily  cxnect«l.  The  rMnlt  u{  Ulr 
ii.giiH'nici)C  u'il!  ln>.  to  fir  an  ivii  at  [npficnt  be  foraweD,  tbat  ibe  BiTtis 
Coijiiuiiy  uit!  hvy^u  to  t^u  iiLlu  liiiujilalioii  id  April  iieit.  suil  tlul 
tliu  lUiniiiliiflil'.'tw  of  tliia  Cuiii|Kitiy  will  n-ctfivij  a  rrluni  ill  n»fiwt  oS 
llu'ii'  ui|otiil  TMtW  LU  1689,  wLoo  tlK*  (iovMJiuiuut  will  jiay  twc  pot- 
('!iAf>e'iii»n.'y.  Tli«  «vMt  nuiii  to  be  |-ai.l  to  tLo  kliARholdcra  of  tllia 
t:uiii|iiuiy  uituiiut  he  iii!t«tDuneU  at  jircaeat,  but  it  will  t-faliably  t« 
iilxmt  |Hii.  ilidt.  ih.iUiut  jCIO  [lot  (.IiitJv,  li'sn  •ximiawot  liiiuiJattoii, 
wliieli  will  iDako  «  fi<icllgiia]  mliKtioiL 
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New  Thormo-clectrlc  Couple,— Any  progross  tear- 
ing upon  tli«  nU(»tion  of  the  (lin-ct  conversion  o£  heat 
eneiTty  into  olectrical  work  i«  of  iiitoreRt  to  a  cuiisiderjible 
wotion  of  our  i-eiulers.  \Vc  therefore  —allhongh  t.h«  dclaiU 
o!  the  tliBcovery  mxs  not  yet  fonhconiiiig — iiuticc  (ho 
etatenienl  mado  hy  some  o(  our  foreign  eotiicinporarios 
that  a  naw  thcirmfKcIcctric  couple  having  an  CM.F.  ;is  high 
as  0-lf*  volt,  and  «  rssistance  iw  low  as  0-009  ohm,  hiia  heen 
conetructotl  hy  M.  Heitnel.  The  imiwrUince  of  ihissB 
figures  liBcoraos  evident  when  it  is  i>oinr«(l  out  that  tlie 
tbermo'ok-ctric  touple  liesl  known  in  this  country,  that  of 
CUmoini,  luiB  uri  E.M.F.  of  only  0-02  volt  witb  n  i>»i*tariee 
of  0-02  ohm. 

Barcelona  Exbibltion. — At  the  r«(iiu»t  uf  the  Secro- 
tar)-  of  State  for  Foreign  Affairs,  th«  Society  of  Arts  has 
ntiilert^ikeii  to  iimmott^  tho  iiituiiwtfl  of  the  Exliil>itioii  in 
tkis  countrj',  uikI  to  net  a*  the  intomiediary  betwetiii  Hritivli 
©xhihitora  and  tho  Executive  of  tho  Exhibition.  'ITie  Fxhi- 
bition  is  aniiDuiictiiJ  to  lie  openod  on  the  Drh  Ajiril,  and  titu 
dale  foi-  thiJ  reueipt  of  apjilifjitions  from  foreign  exhihilui-»  li»n 
iilrmdy  jiaaaed.  A  request  for  an  extension  of  thv  time 
has  been  made  to  tho  Si>anish  Executive.  In  the  mean- 
timo,  Bntifth  ninunfactnroi'a  who  wiKh  to  take  |Nirt  in  tbu 
Kxhihition,  mid  have  not  already  Eenl  In  ^ipplicutions  fur 
BjKicc,  may  apply  t»i  tho  ficcrctwy  of  tlio  Sociuty  of  Art*, 
Johiiftruttt.  Adelphi,  W.C. 

Electric  Lighting  nt  Glosaop.— ]!ilr.  Herhcrt  Rhrales, 
In  reply  tu  a  f^Uilcmont  made  at  the  laKt  meeting  of  the 
Council,  dming  the  diBcussion  on  the  puixbosu  of  th«  giis- 
worka,  wnth  rofcroncu  to  tho  adoption  of  tho  electric  Hyht 
at  some  of  tho  local  tnitlit,  -taid  th«  limi  he  represented  put 
1,100  olectrio  Iam]is  into  their  niillB  in  18S6 ;  and  th««« 
gave  so  much  suitisfaclioii  that  in  IS87  they  put  in  aiiulLur 
1,000.  Two  other  local  maiiiifuctiirorti  had  adopted  the 
electric  light;  and  though  corporations  ouj^ht  to  own  ga^ 
and  irator  works,  he  caneidcrcd  that  under  IheAC  circum- 
etancee  it  would  lj«  the  height  of  folly  to  entertain  the  idea 
of  purchafting  the  gas-works.  The  Mayor  (Alderman  Side^ 
bottom)  said  he  quite  agreed  trith  ihcst:  remarkii. 

TanntoD. — The  Lij;hting  Ooinmittcc  of  tho  Town 
CouiKil  h.'ivc  resolved  to  recommend  the  Council  to  provide 
30  additionul  arc  lamps  for  publiv  lighting  of  the  streets  of 
Taunton,  and  they  have  suggested  ivhvre  these  lampa 
should  1)0  placed.  The  limits  are  Haiucs-hill  on  one  aide, 
tho  (jaiu^ls,  Htiiplegrovo ;  the  corner  of  Wcllington-i-oaU, 
the  bottom  of  East^i^ach,  the  end  of  Silvorstrect  and 
Mountlande,  and  tho  conior  of  the  roadway  near  the 
Railway  Station.  It  is  proi|)o«ed  to  place  a  Uiinp  opposite 
St,  George's  Church,  one  at  the  jiinctioti  of  the  roads  near 
the  ComiraHB  Imi,  one  in  Castle  Green,  one  near  tho  Con- 
vent, un<l  one  at  tho  junction  of  the  Staplcgrove-road  and 
Kursory  Estate  roaJivay.  The  Committee  consider  that 
30  lam}>s  will  be  ij^uite  sul&dciit  to  light  the  principal  out- 
Ijring  streets. 

Kensington. — At  tho  kxt  meeting  of  tho  Kensiu^ftun 
V&slry  a  loiter  ^vaa  roiid  from  the  secretary  jirw  t-nn.  of  the 
Notting.hill  Eloctiic  Lighting  Comjtnny,  intimring  whether 
is  proliahle  that  ihc  Vestry  will  nhoitly  notify  their 
it  to  the  undertaking  of  that  com|mny,  as  they  feel 
sure  that  not  only  tbeii'  undertaking,  but  the  residents  in 
distiict  generally,  will  be  ])rejudicod  by  delay.  A 
sttar  was  aleo  read  from  the  Kunaingtoii  Court  iClcctric 
lighting  Compajiy,  calling  attoiitioti  to  the  seriouu  pre- 
judice caused  to  the  comiKiny  by  the  delay  in  doiding  with 


through  an  extended  area  in  this  pamh,  and  asking  tiat 
the  approval  of  the  Vestry  may  be  notified  with  the  least 
pn«fiible  delay,  especially  u»  the  whole  question  hue  still  to 
Iw  reviewed  by  tho  Ikaixl  of  Trade.  Both  commiinieation* 
were  refei-red  to  the  Electric  Lighting  Committee. 

Austria.— The  utilisation  of  the  electrical  works  at 
Salzbours  was  recently  initiated  with  300  incamlesccncc 
and  26  arc  lamjis.  The  installation,  carried  out  by  U» 
branch  csuihlishmcnt  at  Vienna  of  the  firm  of  SiemciM, 
comprises  two  horiBontal  tulnilar  boilers,  two  «team  engine* 
of  100  h.-p.,  and  throa  dynamos.  Tho  ytiee  per  hour 
per  incandescence  lamp  is  (our  krousera  (9'2  centimes^. — 
At  GorlitJ;,  the  catablishnient  of  a  central  atatioo  for 
electric  lighting  is  under  consideration.  Messrs.  SidQena, 
of  Berlin,  have  snbmittetl  a  plan  which,  for  aninstallitionof 
1,500  iiiuindeBcencc  lamps,  inrolves  500  steam  h.-p.,  and 
an  oxjMjndJmro  of  63.'i,000f.— The  firm  of  Gam  and  Co.,  o( 
Budaposth,  has  recently  introduced  the  electric  light  io 
several  theatres,  notably  in  thoae  of  Kiga  and  Olcssa.  In 
the  caae  of  the  laWertown,  the  centi^l  frtation  supplying  tht 
thonti-D  is  at  a  distance  from  it  of  about  1|  kilometres. 

Royal  Moteorologleal   Society.— At  the   ordinary 

mooting  of  the  Biicicty,  to  W  held  by  kind  |wrniiseion  of 
the  Council  of  the  Institution  of  Ci^il  Engineers,  si  SS, 
Great  (ieorge-stroet,  Weslminstor,  on  Wodnewlay.  the  3lBt 
instant,  at  7  p.ni.,  an  address  will  be  delivered  by  tbe 
rroHidcnt,  I>r.  W.  Marcot,  M.f).,  F.RS.,  on  "Atmoaphora: 
Elftctricitv,''  illiistratml  by  experimenls ;  after  which  Mr. 
(1.  J.  Symons,  F.R.S.,  will  make  a  short  communiration  on 
"The  non-existence  of  Thunderbolts;"  elucidated  by 
accounts  of  searches  after  them  and  the  exhibition  of 
specimens.  Tho  mooting  will  then  bo  adjourned,  in  otder 
to  afford  the  fellowit  and  their  friendfi  an  (^])ortunity  of 
inaiwcliEig  the  exhibition  of  appnratns  connected  with 
atmospheric  electricily.  including  lightning  conductor*, 
photographs  of  lightning  and  damaged  ohjeds,  and  of  such 
new  inBirumcnts  «s  have  Ijeen  invented  and  first  constj-ucted. 
since  the  last  exhibition. 

Safety  In  Theatres. — Some  interesting  experiments  to 
le«l  the  degree  of  socuiity  from  fire  afTonlod  by  the  iwe  o£ 
incandescence  lam]>8  were  recently  carried  out  by  the  Paris 
suiMMior  Committee  oit  Theatres  at  tlie  central  laboratory  ol 
electricity  at  Oienelle,  under  the  direction  of  M.  Mascart, 
The lam|)s  woio successively  ajiplied  to, and  cnuhed to  piecea 
in  contact  with,  portions  of  EceHor)-cunvtt«,  gauw,  *elvet>  i-'c, 
but  without  any  scorching  or  other  appreciable  eff«et«.  The 
inuHLi-oiiehwivo  oxi>crimontwaa  miule  with  apiece  of  caJivas 
which  hud  been  ii]  iiHe  for  ten  yearc,  and  which  iras  reduced  to 
the  condition  of  tinder  hy  the  beat  of  the  gan  lights.  U 
w;w  placed  in  ilirect  lonlacl  with  a  50  c,  p.  Swan  bmp  lor 
upwards  of  an  hour,  without  producing  any  signa  of  co»- 
bustion,  scorching,  or  smoke.  The  Committee  will  shortly 
caiTy  out  another  sflries  ol  ox]>oriment»  before  deftnitivcly 
deciding  the  question  as  to  tho  absoluto  safety  of  a 
jiroperly  devised  installation  of  incandosccnco  lighting. 

Telephone  Exchange  for  Oodolminff.— A  mectiitg 
of  the  inh;ibiuntfl  of  Godulming  was  held  in  the  Masonic 
Hall,  Godalmiiig,  on  Tuesday,  the  0th  inst,  to  cotisider  the 
proposal  of  the  Equitable  Telephone  Association  to  establish 
a  telephone  exchange  in  Godalming  and  district,  tit 
Mayor  (Alderman  Stcdmun),  in  the  uuaroidalita  kbaoiM 
of  the  vicar  (tho  Hon.  and  Rev.  Canon  Urodrick) 
preaided,  and.  after  the  meeting  had  been  addi 
l)y    Mr.    A     A.    Campbell     Swinloa     and     Mr. 


[their  a{rplicatioii  for  iiowers   lo  lay   uiidergixiuiid  main^  |  person  Gtuut,  of  the  Ei^uitublo  TtiIe{ihone  Aas< 
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the  following  resolution  WM  moved  by  Mr.  E.  Pullman,  of 
Goiliiltniri",  and  fn  being  secoii<Ipf3  by  Mr,  E.  Stclman,  was 
put  Co  the  nicolinjj  uitil  di-cliireil  liy  Ihe  cliuirmiui  to  bo 
carried  b-tb.  mw. : — "  That  thin  meeting  tonside™  it,  in 
nder  U>  keep  with  the  tiniM.  iU<siraUc  to  cstahlish  a  uAit- 
pliorw  excbungv  in  Uixlulining,  if  ii  sullicicnt  nunilvcr  of 
tihM7ih«ni  can  he  enlintfld."  'ilio  Swiut^n  t«le]ihoufl 
lUtrutnentA  wore  titled  ii|>  fm-  thfl  (iw;i-iion  in  (connection 
■ith  the  hall,  bo  that  before  they  iiiK|)ersed  l-he  risitoni  had 
111  opportunity  of  testing  ilieni  inscticii  It y. 

The  Strike  at  Chelmsford. — liiaitnmch  lu  ihti  mom 
Dention  of  a  strike  ire<iuently  teiuls  to  niist^koii  0|)irii(.iri. 
*«  hftve  eadeavoareO  to  obtain  tb«  loid  fucU  uf  the 
ncent  >rtnko  at  M««Kn.  Crompton  nitii  L'o.'i  vfork»,  at 
ITielnwford.  It  Appenm  that,  V»y  tho  eoniniaiiil  of  the 
I'nitKi,  niun  uv  mil  jwnniuwl  to  do  piecework.  A  depu- 
Utiiin  from  thi;  inuii  VTiiitod  on  the  biWs  of  ihu  tinii  to 
explAin  their  poeitJou  in  re^^nl  to  the  work  and  tho  Union. 
It  i«  th«  intention  of  tho  Union  tiot  to  ullow  piecework  to 
be  introduced  into  any  of  the  now  titideft,  Under  these  cir- 
cumsUuKei*,  MoHsm.  CVnmpton and  ('<>.  and  ihn  men  iigiceto 
diflier,  and  to  port.  Tho  affair  is  simply  and  purely  a  tjuoa- 
tioB  of  **  Union  mice.''  Tho  numbi^r  of  men  employed  by 
MaMtw.  f'rompton  beloii^iig  to  the  Union  was  ver}'  few, 
uid  there  will  Iw  no  diffioiJty  in  rtipliicing  them  by  non- 
I'nion  men,  nor  will  the  firm  sutler  any  ineoiiveiiience 
because  of  the  defection.  We  are  eorry  that  there  fiboiild 
be  imported  between  masters  and  men  iiiiy  diHercnce«  of 
opinion  ;  but  tn  these  ditys  uf  keen  compotitiou  it  is  uluo- 
lately  necemr)'  tb«L  the  uiulers  should  havo  the  «o]e 
ooDtxol  u(  ijieir  shop*. 

Berlin  Tolc8T»phy. — Friday  Itist  will  long  Iw  reiuem- 

bercd  a«  llie  biu-iest  day  mi  record  at  the  Central  Telegmph 

Office  of  Berlin.     Tht:    inunsure  was   great   on  Thuiitday, 

when  •itf.Jt")*  tel^r!un8,aggreyati»g  799,9-'6  wortU,  biwl  to 

be  eeot  off.     Biit  this  record  vix»  ccliiKiicd  by  the  Cullowiu); 

day,  no  fewer  than  SCfil'*)  telegrams,  roiilainin^  together 

I,ll.\fi&l  words,  being  despatched  to  all  parts  of  theglolw, 

and   Id  diHerent  liuigtiagea      All   tho  Government  tole- 

|^l^>hist«  fit  for  duty  had  to  be  callc<l  in  to  meet  the  prcs- 

enre,  and  all  the  availihlo  inRlninientji  wpra  workcl.     It 

«ae  a  fortuiute  cii-cuuisuitice  that  ihe  lierliii  Bouiie  watt 

doeed,  KB  this  enabled  the  authorilieo  to  niuke  use  of  the 

iutnmeiita  there  for  the  work.     During  the  bti&icbt  Iioitra 

ol  FVIdayUst  no  fewer  than  3*6  telegmphista  wore  at  work 

XL  the  mm«  time  in  tho  great  iiiKtiiinicnt  room  of  the  Con- 

tnl  Telegniph    OflBce,  and  2^)0  inslnimentH  were  ri|ienil«<1. 

The  above  figured  are  startiingly  high,  no  doubt,  for  Ucrliti ; 

bat  would  Dot  he  coiuidcrDd  very  wonderful  at  the  centnd 

•Wion   of  our  G.P.O.,   where  on  one    occasion ^the  day 

, before  the  Jubilee  day  (June  20,  1^67)    tho  total  number 

[ BMBBges  dealt  with  u-u  no  less  than  124,291. 

Bath. — Ijist  week,  at  the  Couneil  Meeting,  ujion  a  pro- 
'pxition  being  m.tde  that  the  chaudeliem  in  tho  Itanrjiieting 
Bddoi  at  tho  Guildlmll  should  be  ndjijuii-eil,  at  an  oxjrensc  of 
^,  Mr.Jnllyntovedauiinieiiduiunttolhcell'octtliatnocxiicn- 
'iiliire  be  incurred  at  pi-eeoTil,  but  that  the  (toruiigh  Proiwrty 
(•'otumiUee  be  iDsU^cted  U>  obtain  pltinti  and  estimates  for 
%hdng  the  OTiildhall  with  the  ele<.-tnc  light,  using  as  .i 
•otite  power  the  water  now  nuinirtg  to  waste  in  thu  river, 
tie  property  of  the  Corpwralion.  He  fully  iidniit-te-l  idl 
tbt  could  be  said  OS  to  the  hikiidftome  cbariicLor  of  the 
eWrfeliers,  but  described  the  inconvouionco  which  those 
[  vlio  are  in  the  bibit  of  addressing  meetings  at  the  Giiild- 
Ul  feel  fi'oai  the  almost  blinding  elTect  of  the  chandelitnv, 


and  also  from  the  vitiated  atate  into  which  the  atmoaphere 
qiiickly  gets.  He  also  MiggMtol  that  sufficient  j.riwfr 
would  be  ulnainod  by  ibe  mefLiiB  pn:>]H>8ed  to  ilhiminate 
the  market  lut  well.  Mr.  Jnlly'A  |jro{>nsition  met  with  the 
nupiKirt  uf  seveml  momlwrs  of  tlio  Council,  and  it  would 
umloiibtedly  liitve  been  carried  had  it  uol  bdoii  for  the  foar 
that  the  ititrod  notion  nf  the  electiio  light  would  necessarily 
mean  the  romoviil  of  the  chandeliers.  In  the  result  the 
amendmenl  WiW  lo»t  by  1 2  vote.-*  to  Ifi. 

BrilUant  EUuminatioti    v.    the    Eyesight. ~~The 

opiionente  of  elocLnc  lighting  are  apt  to  inant  upon  the  ill 
efTectfl  of  a  briltiant  illumination  under  cnnilitioiig  which,  it 
is  admitted,  ehould  be  caroftJly  avoide*!  ;  but  they  com- 
imiretivoly  seldom  refer  to  the  ittill  more  injurioiiR  olToct 
UjMin  the  eyesight  of  :in  iiiKUtficient  and  unsteady  light. 
'ITiis  c{ueHtini]  was  treated  at  considerable  lenglh  by  I)r.  G, 
•Sou^  in  it  |mpor"On  the  Hloctric  flighting  of  Theatres,' 
eommoncod  in  the  eccotwl  and  endod  in  tho  thiiil  number  of 
the  |tri»ji!iit  eeriiw.  Wo  (juite  eiidoriio  the  following  olxiKir- 
valioiis  made  by  r>r.  Morton  at  the  last  general 
meeting  of  the  AmericRii  (iaslight  AsKOciation  ;  but 
we  fail  to  jrcrccivo  that  they  luiva  an  apjilicution 
Bpocially  adverse  to  electric  lighting  such  ae  has  been 
attributed  to  them.  "  There  is  no  doubt,''  ajiid  l>r,  Morton, 
"  that  the  present  geiiuralion  are  ri«kiiig  their  eyesight  by 
the  u»o  of  »o  many  brilliant  liybti"  He  then  |K>inl«<l  out 
that  tho  eye  require*  «  //w/wf/A/v  itilliiwl  tif/lil,  and  alluded 
to  the  jKiralyiing  elTect  and  ultiiuaLe  injiury  to  tho  organs  of 
riKiou  jirmUu-ed  by  freinient  ex[K)BUfe8  In  unscreened  elec- 
tric and  |xjwcrful  gu)i  lighlu.  When)  it  was  found  conve- 
nient or  necessary  to  employ  verj'  ]Mwerful  laQi]>8,  they 
should  be  ]ilaceil  well  alxive  the  ordinary  visniil  range,  and 
shaded  M)  afl  to  piWiicc  a  diflused  and  equable  light. 

Society  of  Arts.— The  first  of  a  short  course  of  two 
lectures  oil  "Tho  frotectlon  of  Buildings  from  Lightning," 
wan  delivered  by  Prof,  Oliver  .1.  Lodge,  F.K.S.,  on  Satur- 
day afternoon  lust-  The  lecturer  Iwgan  by  giving  a  slight 
historical  sketch  of  the  subject^  and  cidled  attention  to  the 
uiit«lan.ling  qucstiuns,  ditlicultius,  and  )H>int«  of  cuntrovorsy 
in  cuiineciioH  with  lightning  ctmductoi-n.  Ue  dena-ibtnl  the 
methods  UHiiully  adopted,  and  sliowed  that  tho  re-isons 
given  fur  fo^iluru  were  uften  quite  iiiHUllicient  tu  account  for 
it.  An  intei'usting uxfiori men t  showed  thoefTect  uf  a  minute 
qUikiitity  of  electricity,  and  explained  the  rciisoii  of  tho 
large  aizo  of  the  rain-ilrops  in  thunder  flhoweiti.  An  (toon 
as  3  etick  of  sealing-wax  rubbed  on  tho  coat-etoove  was  pre- 
seiiteil  ill  the  iteightwnriioud  of  the  Jet.  of  n  tiny  fountain, 
tho  draiis  previously  fulling  in  Hpivy  wore  collected,  and 
fell  as  an  almost  contiimous  slituim.  In  contlusion,  tho 
lecturer  refcned  to  the  futility  of  ordinary  galvanomotor 
testa  for  lightliing  rods,  and  argued  that  the  Iwha^ioui'  of  a 
feeble  battery  current  aETordeil  no  analug;^'  whatever  hy 
which  to  estimate  tliu  KlToct  of  ihn  explosive  and  shattering 
lightning  disi-ltargc.  At  the  socond  lecture  on  Satiuday 
next,  ex|>erimental  answers  will  be  given  to  some  of  the 
([uostioiis  msed,  and  un  endeavour  will  bu  loado  to  sujiply 
u  mom  eomplete  aecoiuit  of  the  liidnljiy  of  conductor  to 
8ido-fla«h  than  hax  yet  lieen  attempted. 

Electric    Lighting    in    France. — Tho    Continental 

EdiMin(-'om|>at!yliiis  nearly  uonipletetl  iheittbtallation  for  thfl 
electric  lightmg  of  the  Odoou  Theatre  in  Paris,  which  is  to 
Ito  inaugunilcd  un  the  20th.  iiist.  It  ooiapriaoe  1,200  incan- 
descence lamps,  of  which  1,000  are  in  ordinary  use.  Thei-e 
are  throe  dynamos,  each  cujKiMe  of  working  .'>00  Lini[>s; 
the  motive  ]iower  for  which  is  suj>ptiud  by  three  Weyer 
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ant!  Richmond  Rteara  engines,  each  of  70  h.-|i.  The  nLme 
Comp&uy  has,  on  the  oct-iiejun  o(  ibv  pi-odiictiuti  of  »  new 
pjooe,  added  20  Jublochkuff  randier  to  tlio  insLjillutiun  at 
the  Gii.It^  Theatre.  At  Boulogno-aur-Mer  they  have  carried 
out  an  installation  tit  the  Casino,  comprising  700  itic-.in- 
desceucv  and  30  arc  himpsi ;  the  latter  hein};  for  thn  illumi- 
nation of  the  gatdenE.  The  1ani]H;  arc  worked  hy  two 
Ediwn  dynamos,  the  motive  |)Ow«r  for  wliinh  is  100  h.-|i. — 
Tho  Cmnptigntc  Franraiix  il'r'ini-iv'jv  Ef^'tru/utr  \tt  tiirrying 
out  conBidemble  exteneioim  at  ita  atAtion  in  tho  Kaiibiiiirg 
Montmartre.  It  is  now  working  ovur  1,70U  lunijiK,  itnd  hit« 
aigned  contracts  for  the  8i4)]>ly  of  10,000  more.  Tlie  pre- 
sent insUtllalion  is  caiKihle  of  mipplying  tiO.DOO  liimjis.  — Tlio 
ostablighmeiit  of  twoQly-soveii  stiecial  t«lc|>hoiiic  linos  con- 
n«i'titig  tho  ^linC^Louis  HospituI  with  culUstatiunfi  in  iLif- 
fereitt  qiiartent  of  Paris  Ian  just  Iwen  auihori»ed  Iiy  the 
Governmonl.  Ry  means  of  this  arniiigcmotit,  ii  8|)o<^ial 
convoyancc  for  th«  transport  of  patients  Lo  tho  huBpitul 
may  be  obtained  within  a  few  minutes  in  any  of  the  dis- 
trictK  in  ijUL'^tion. 

Boamemoutli. — ^Mr.  W.  R.  Shakoll,  tho  aocroUiry  of 
the  Bournemouth  liiectric  Light  Company,  hiw  written  to 
the  CommiRsionGrH  for  jtermitwion  lo  i)[M'ii  tho  rnncU  for  the 
jiuqioiie  of  laying  down  mains  ;  and,  at  the  lant  meeting  nf 
the  CommiasiontrH,  tho  KoiidB  ComniitU-u  reportod  that  th«y 
had  a«ked  for  full  |itiitii;iilii.rH  ami  plants  ii8  Lo  whivt  it 
was  pro|)0«od  to  do  in  the  matter.  At  tho  same  meeting, 
on  the  recommendation  of  the  lighting  <J^mmittoe,  it  was 
TBBoIved,  in  reply  to  a  letter  from  Mcssin.  rhilli]>*,  Flarri- 
Km,  and  Hart  (ofTcrins  to  light  Ihc  pier  and  plcHnnrc 
groimde  with  electric  light  at  costs  varying  uccoixling  to 
the  method  adopted),  to  inform  the  writers  that  "the 
Conimiseiuuers  are  nut  pn3|Nired  to  entertain  the  nuitter 
at  present."  A  further  letter  wax  read  from  the  aania 
firm,  stating  that  t-hey  intended  to  apply  to  tho  Boiird  of 
Trade  for  an  cioctric  lighting  license  for  the  district  of 
Bonmemonth,  and,  the  cleric  stating  that  such  a  licenae 
would  give  them  jmwer  to  open  the  roads,  Ac,  it  was 
resolved  that  the  matter  should  he  Hiiwui^ited  at  a 
meeting  of  the  Conuni^iuncrs  on  the  17th  April,  when 
they  would  decide  whethar  they  would  cousont  to  the  pro- 
posed license.  It  seema  that  this  application  is  very  lato  iu 
the  day  ;  lieside«  it  is  well  known  that  a  !o«il  eompanj*,  to 
whom  Messrs.  Phillips,  Ilamson,  and  Hart  ainj  .-dt-'jgotber 
unknown,  buis  been  formed  to  carry  out  the  lighting  at 
Bonruemoiith ;  and  in  »iich  coach,  for  such  a  )ftir|ioDe,  a 
local  company  is  far  1>etter  than  oiiUiders. 

N«w  York. — The  ftii/y  JVirtre  corre«|»ndent  telegraphs 
on  Tuesday  in  regard  to  the  rocoiit  terrible  snow  storm 
experienced  in  that  city  : — During  Monday  night  also  the 
electric  light  went  out,  and  eevei-alpcreuns  were  found  frozen 
in  the  snowdrifts,  while  since  the  storm  scorea  of  injurerl 
pcraons  have  been  tuken  to  the  ht>»|>itjil8.  Seventy- 
five  trains  wore  stuck  on  tbo  railway  linoa  within  a 
radius  of  fifty  miles  of  the  city.  On  tho  W'eHern 
Uiuon  system  half-a-dozen  wires  are  working  to  the 
West,  and  communinttion  is  by  this  nieajij^  mainUiiiiud 
with  the  KoKth,  and  with  jilaceK  up  tho  coasts  Direct 
communication  with  Philadelphia  »ud  Boston  is  Btill 
interrupted.  Intelligence  has  reached  here  from  the  latter 
pUe^  ma  London,  stilting  that  a  terriHc  storm  prevailed 
for  two  tlays,  blocking  the  railroads  atul  prostrating 
busineee.  The  atorm  in  described  as  the  severest  known 
there  for  fifty  years.  Theru  is  some  inipruvunient 
in  the  railroud  traffic  here,   but  great  tntoniiptioii   still 


continues.  On  Wednesday  the  Fimauial  Neim 
IKHident  cables : — "  Pri vaw  wires  and  tole|ilK)n< 
alike  useless,  and  \\ii  clfci:t  on  New  Vorkere,  who 
much  a<wii«tomed  to  the  iijie  of  the  telejihoiie  aji  they  are  U 
their  daily  bread,  can  hardly  Iw  imagintsd.  We  are  com- 
plel«ly  snowbound,  and  »bui  olT  fixim  the  world,  except  bj 
the  Ckimmcrcial  (yable,  which,  unfonnnately,  cannot  conve; 
food  or  »tore«.  C^nauquently  the  prices  of  cool  and  fool 
are  doubled  to-day.  The  Iorsiu  of  the  \^'n«t«rn  Unioi 
Tfllegruph  Coni|iany,  in  repairs  and  Ions  of  revenue,  wdl  b 
vL'rj-  heaiy.  The  stJimi  in  altating,  but  the  cold  is  intiuiM) 
and  ti-affic  is  still  mm[iende<l," 

Telephony  at  Haccioafield. -The  Lancaahir«  an 
Cheshire  Telephone  Company  have  now  couipleied  tlieti 
n[)cnitions  so  far  as  the  local  connection  of  the  t-elepbutie  Ii 
couconicd,  and  during  the  juuit  week  the  ten  sulMcribiii 
Macclesfield  Hmu  have  been  in  daily  communtc-ition.  I 
wUl  bo  some  weeks  yet  lieforc  the  trunk  wire  cai 
bo  laid  to  Manchester  and  throughout  the  immediab 
district ;  when  this  is  uccoinplislicd,  suWribers  will  bi 
able  to  communicate  with  the  principal  comoicrcit 
houses  in  the  two  counties  from  which  the  Cumpas, 
derives  its  nnme,  a  boon  whi4?h  cannot  he  over 
The  central  otKce  of  the  comjiany  is  at  the  fJannff 
Should  the  undertaking  receive  siilfieienL  enci 
from  HuWrihoi-a— iuul  wo  have  no  doubt  it  will 
benefits  are  sullicienlly  well  known  it  w  tbo  iotai 
the  coRipAny  to  establish  a  call  office  at  the  centra 
Macclesliek),  where,  on  the  {Miymont  of  a  certain  (ei 
the  general  public  ciin  communicate  with  anv-  of  tb 
company's  subacribers.  Tho  coin|>«ny  have  run  fre 
wires  to  the  Macclesfield  Infirmary  and  the  Voluubea 
I'iro  Brigade.  Up  to  the  present  time,  connections  ha 
been  oetablishcNl  between  60  towns  in  Lancashire,  Chenhirv 
and  North  VS'alos ;  while  Bcvond  towns  in  Yorkshin 
may  be  coraraunieatod  with  by  arrangement  with  tbi 
National  Telephone  Conijiany.  The  total  number  e 
sultscribers  approaches  5,000,  and  new  namee  ore  bein 
continually  added  to  the  list>  Under  the  syncd 
pursued  by  this  comi«uiy,  not  only  are  any 
members  enabled  to  converse  together,  but  it  la 
arranged  that  outsiders  shall  be  able  to  commuaicat«  wtA 
each  other  by  moans  of  public  call  otKues  at  variotH  piRl 
□f  each  district.  Tho  co-opomtion  of  the  Port  Office  bu 
been  secured  in  Manctiustur,  Liveiiioot,  and  Kackbum,  in 
order  that  telegiiiius  oiay  )>e  sent  to,  and  received  rraui 
the  telegraph  ofliee,  through  the  tele|>oite,  without  loM  el 
time  necessarily  occupied  by  the  measejiger. 

The  Elootaio  Uffbt  in  PaiiB.~-A  largo  numbtrof 
petitions,  praying  for  a  (jrompl  solution  of  {fending  qu»- 
tioiifl  in  relation  to  oleclric  lighting,  have  boeu  laid  b<fon 
the  Muiucijial  Council.  The  trading  classes  in  the  qoarten 
of  St.  Gcnnain-do-rAuxciTois,  the  rue  Sl  Ilonof^,  tbo 
place  Vemlome,  luid  tho  faubourg  Montmartj\)  demand  tie 
ostablishment  of  central  Btutions ;  wbilot  the  inhabilanU 
of  the  quurtier  dos  Hallos  demand  that  the  SoaM 
il' Edairafii-.  EUflritiut  in  lliis  ijitarler  may  be  proviBi<iiMllr 
authori-4e(l  lo  est.tlili»h  overlieiid  cables.  The  most  utin 
interest,  in  fact,  prevails  in  regard  to  tho  ext«oaioti  tl 
electric  lighting  i  and  M.  Lyou-Alemaud.  the  reporter  (i 
the  third  committee,  hax,  under  these  cooditions,  undo- 
uken  to  send  in  his  re[N)rt  immediately,  with  a  vjew 
expedite  matters. — The  fire  which  recently  occumd  in  tlu 
underground  portion  of  the  Hallos  has  hud  the  eRect 
drawing  the  attention  of  the   municipal   council   to 
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of  tuing  gtut  in  nieli  loc&ljtieji.  It  hait  Yteen  urgwl  Hy 
M.  Lomouroiix  thut  not  only  from  the  {loitit  of  viow  ot  tbe 
imventjon  of  firua,  bia  from  tboH  ulso  of  fiicilitatinf;  the 
work  «mi  preserving  the  tioakli  of  thv  liViuiirerA  ein]>loje(l 
ta  tliu  market,  «  coinjilete  Aoliiliou  of  the  <lifHcully  in  to  ho 
found  in  the  sulwtutitior  of  tho  oWtric  light  for  gmt.  At 
tht  imeiont  momoiil  a  mottt  faronrntile  t>ji|>nrtiirtity  for  so 
doing  M  to  be  fonnd  in  the  fHOt  thut  it  ix  prDjHisL'd  ut  con- 
■trnct  works  for  tbu  goiicmtion  ol  tha  light  in  tliu  under- 
ground portioiu  of  the  ine«t  [^xivilioti.  Unfortunately, 
the  Administration  and  the  committuo  of  thu  Muiiicip»l 
Council  are  not  in  agreement  «s  to  the  object  nnd 
|jiirpiiiM>  of  the  works  in  lUeAtion.  THr  cniiimitt4!e  rn^ixl 
the  lighting  of  the  luilt  lu  altogcthur  a  .Hecoiidiu-j  matter, 
and  coruidont  that  the  workfl  Rhnuld  Ko  <kvot«(]  to  tho 
Hneml  distributiuii  of  the  li^ht  in  VarU.  '['he  iiil- 
itioD,  on  the  oontrarj',  conitider  thitt  the 
way  of  cnmmR[)riri^  hiiaiiirjiN  ivonid  bo  to 
iTide  adequate  iltiunj  nation  for  tho  market  itself. 
It  ifi  to  tM  hoped  thnt  this  ditforcnce  of  opinion 
vin  not  have  the  eRoct  of  retanlin^  the  coiiatniL-tion  of  the 
wortoi,  which  xre  urgently  ret|iiired.  In  the  meantime  the 
dectric  light  haa  been  actually  introduced  in  certain  por- 
tions of  the  tiiider^^iiiKt  premises  which  arc  being  restored, 
aod  where  the  inat^iUation  of  gas  troulil,  in  tfie  oiiinion  of 
tho  Adniinisti-Ation,  be  diMdvanta^^eoiLs.  An  electrical 
installutioii  \\:iA  therefore  Wen  prnviftinnully  carriod  into 
elTocl ;  for  which,  on  the  motion  of  the  i'rufcct  of  the  Heine, 
Counei!  baa  voted  u  credit  «f  S-'i.OOOfr. 


W. 


Liverpool  Electric  Co.^The  atiniul  meeting  of  tbu 
iveq^Kil  tltcUii;  Supply  Co.  (Limited)  was  held  vu  Mun- 
t,y,  ilr.  Arthur  Hill  Holme  in  the  chair.     The  report  and 
ntn  were  passfld,  and  a  dividend  uf  7  per  cent,  for  the 
year  was  declared,  and  an  addition  made  Co  the  resciTC 
fund.     The  retiring  directors,  Mr.  S.  H.  Holme  and  Mr.  D. 
do  Ybarrondo,  and  Mr.    W,  h.  JncVswn,  auditor,  were  re- 
elected.   Commenting  n|K»n  this  meeting,  the  Cimrier  says  :  — 
"In  1883  the  Li%'«r|>ool  Electricul  Supply  Coniimny  was 
knned,  appitrently  as  u  soit  of  t^intaiive  efTorL  I^i  ^iva  the 
dectric  light  a  jtoniuinent  luuil  home.     The  ext>eniiieiit  hiM 
«ocuede£     Tlie  origiiud  capital   was  .£10,000,  but  tho 
ex|ianded  and  the  utpital  wait  incrcneoiJ  to  double 
unouiit,  and  it   nill   be  Koon   that  al  the  meeting 
jBtenlay  the  director*  agreed  njion  a  dividend  of  7  [wr 
ants    Thifl  circnmatancc  suggosts  thu-t  there  is   not  only 
tdexnand  for  tb«  oloctric  light,  but  thnt  this  demand  can 
kmot  with  autistantial  prolit  tu  the  titiarvholdt'i-B.     Under 
tkaw  eircatostiinceti  it  is  not  suqirising  to  note  tb:tt  the 
CMDpany  have  dcddeil  to  make  their  hiiHinona  more  com- 
Bensunt^i  with  the  rct]uireraentA  of  the  city.     Tr>  thi^  end 
Ibiy  aro  increasing  their  ntpital  to  X200,000,  including  the 
to  the  value  of  X'20,000  already  xulwi^nbetl,  anil  tltey 
to  supply  the  electric  light  to  nil  who  seek  it  within 
Toy  wide   area,    compriniiig   the   mnrc   tnijmrtant  rcni- 
lUl    parts    of    Liverpoul    ua    well   aa    the  grvat  buiu- 
ranUiM       It    is    arranged    nho    that    the    itui>|>ly 
bo  by   day  imtl  night   at    a    regular  fixed    chiirge, 
ired   by  metur.     Tbora  has  lioon  a  impply   Ktation 
KiMe'Street  (or  foitr  years,  and   a   second   stiitiuii  has 
itly  lieen  started   in  Tithebam-atrcot;  while  a  third 
and  mure  iniportiuit  ouo  is  approaching  com|>lotion  in  ILu*- 
:  •■  -iLni-elreet.  Ufsidos  the  use  of  electrif  ity  iui  nn  ilhimiiiant, 
laturally  ex{>cctoil  that  ix*  utility  an  a  motor  will  iMtconni 
generally  rect^iised  when  it  in  bruught  within  reach 
thoM  who  need  'power'  for  trade  or  other  puqKwca. 
h  ODA  eircuDutanoc  that  uiusl  secure  fvr  the  cooipuiiy's 
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proB)Mtrtui  B  careful  ooneidenti^n  on  the  lutrt  of  the  public: 
thu  ton-fold  enlargennnt  of  tho  undert^iking  i>i  ])r(>moted 
by  i-e«poii8ibIe  Liveriwcl  gentlemen,  who  are  fortified  by  the 
experience  already  gained.  With  !i  capital  of  X10,000  tho 
dividends  wore 't  |>er  cent,  while  with  a  duuiiloil  mpital 
the  divideixU  have  raichcil  7  per  cent,— a  fact  which  scenu 
to  indicate  that  |iropurtioimteIy  larger  )>rotit«  may  be 
erjiocted  from  the  fnrtlier  extension  of  the  business.  The 
cntcr|)risc  isof  imiwrtance  to  the  whole  community,  and 
not  merely  to  tho  investing  portion  of  it,  and  its  develop- 
ment  will  be  w:itche<l  witJi  i-oii«i  Icrable  iuteregt. 

RoynJ  Colontat  Instltuto.— A  meeting  of  the  Royal 
(-oloiiiul  Institute  was  hold  on  Tuesday  evuning  at  the 
Whitehall  Kuonis  of  tlic  Hotel  Metroi»ole,  w'hcn  Mr.  J. 
Hcnniker  Huitton,  M.I*.,  retul  a  paper  on  "Tho  Postal  and 
Telegraphic  Commnnicittion  of  the  Empire,''  of  which  we 
can  for  the  moment  give  only  tho  following  brief  abstract. 
Tlie  chair  wim  taken  by  ViHcount  Bury,  and  there  was  a 
lui-ge  attondaiice.  In  tho  course  of  hin  pa|)or  Mr.  llenniker 
Healou  ex]irc.-»(^d  the  opinion  tluit  the  Imperial  and  (.'olonial 
Oovcniments  should  luiite  to  actiiu're  all  the  existing  hu[)«ri«l 
tclogrsLphs,  aiiri  ut  construct  what  other  litiea  might  l>e 
rleemed  necessary.  He  thought  that  t«d«grums  cutih)  Ite 
pi-ofitahly  Bent  between  England  and  Australia  for  Is.  a 
word.  The  Pacific  cable  could  easily  be  made  tu  trauBmit 
10  miilion  word.t  a  your.  That  alone  would  give  a  revenue 
of  X-'n>0,000  a  yejir,  snihciont  to  War  its  share  of  the  inte- 
rent  nn  capital,  to  ]Kiy  the  working  ex|»anftes,  and  to  leave  a 
margin  of  prufik  Looking  buck  u^ton  ihe  {last,  they  saw 
[jvury  reason  for  cneunnigcnient.  It  wa«  only  fiO  ye.ira  ago 
that  a  few  acientilic  men  made  the  experiment  of  cloctnc 
tramnnisBton  botweon  Enston  and  Camden  Town,  in  the 
north  of  London— a  distance  of  about  a  mile.  The  jubilee 
of  the  i«1«griiph  hiul  jn.<<t  been  celebrated  in  the  capital 
of  the  Empire.  Australia  was  not  connected  with  the 
tologmphic  system  of  the  outside  word  till  1871.  To^iay 
moesikge>i  were  tmniiniitl«<l  Iwtwecn  i^>ndon  and  Dublin 
at  the  rate  of  462  words  per  minato.  The  r)Um)>or  of 
telBgntniH  aout  through  tho  i>o8t  nfSces  of  the  Uniied 
Kingdom  avcnigcd  nearly  u  million  a  wcok;  and  between 
any  two  iioints  vrithin  the  UiiiWd  Kingdom  a  tologmnt 
could  be  aent  for  sixpence.  There  were  now  115,000  mile* 
of  submarine  i-ablcs — a«  much  as  would  go  round  ihu  wurltl 
five  times;  and  a  meaoage  could  be  »ent  nil  round  the 
world  in  twenty  minntos.  Those  cables  carried  a  hundred 
million  words  every  your.  He  law  that  the  accidontal 
reiluction  in  the  rate  lietween  England  iind  America  ha<[ 
lc*l  to  an  increase  uf  150  |>er  cent  in  thu  liufiic.  "  llands 
across  tbu  sua  "  would  indeoci  l>e  no  figure  uf  3[ieccb  when 
almual  tlie  jtooreat  woidd  be  able  to  conimunicate, 
momeiitdkrily,  with  his  friends  at  homo,  and  they  with 
him.  AVhothor  fur  tho  puqioao  of  maintaining  old  friond- 
ahipB,  uld  r^hitioriships,  the  tica  of  home  and  kindred — 
whether  for'  develojiing  tlte  exchange  of  produce  and  of 
manufactures,  so  that  ettch  sopanite  paii  of  tho  ijucon's 
dominions  should  [Kirt^ike  of  the  other'^  wealth,  to  the 
increased  ]irtiHperity  and  Imppiness  of  thoni  all^whether 
for  dofonding  tliis  great  but  scitttererl  Eni[iir6  ag^iinst  those 
whu  might  disturb  lier  peace  and  check  her  career  of  ti«ii- 
ipiil  progresi^  there  had  never  yet  been  dcvisod  so  suno  an 
iigency  aa  the  throb  of  the  electric  jwdae,  ftigmiJIing  with 
tinfftlteritig  regularity,  night  and  day,  the  thoughts  and 
wisb&i  they  would  import  to  their  fellow-subject*  in  every 
clime,  bringing  them  near  in  spirit  thoi^b  not  in  Iiody,  and 
effecting  that  unity  of  interest  and  aymjiathy  in  which  were 
maiuly  laid  iJie  fouudalions  of  the  British  Empire. 
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ELEBIENTARY  TESTING  SUITABLE  FOR  ELECTRIC 
LIGHTING  SYSTEMS. 

BY  TIIOHAS   (iRAY,   B.HC.,   K.R.H.K. 
1 .411  rv/fiU  resfired.] 
(Cotitmifil  fwrti  fn'^f  )iOO.) 

Buitiancf  StutfA — In  ibe  iwe  of  iJio  tliffereiit  forma  of 
i-UHiHUiico  iHMOt;,  whitrh  hiivfi  )>coti  <lo»(-nl>od  nliovc,  the 
WhwUtoiio'h  )>i'i<lgc  in  gonoraily  fnatk  ii[>  nf  the  roi^iELaiicc 
lo  lie  meaxiiretl ;  Itvo  c«initiiiit  rCAiHtaufOs,  .and  nnc  v.inii)ile 
r«MisUuco,  rogelhor  with  ihc  liiitlery  iimJ  iho  ^ilviummt'tcr 
cii'cTiits.  It  IS  quite  ^\var  llmt  instead)  of  twin-;;  two  coii- 
sUiiit  am)  niio  variiililc  rc-<>iHtancc  nc  mi^ht  ibc  one  fixoc) 
rotusLance,  ftnri  vary  the  niiio  of  the  other  two  until 
bftlaiicD  is  obtAJnod.'  When  proper  nmingemcnts  can  bo 
made  for  the  piiritnao  thi»  method  is  convenient  and  accu- 
ralc,  and  allows  the  Iwlame  ut  Iir  very  ([iiiokly  olitaiiK^d. 
The  amiTi-'cinont  i^  ilh isti-.it c I  ditip'iiiitivitically  in  Kir.  10, 
in  which  K  is  Hup)ioHod  tn  h«  n  not  of  rRHistfincr:)!  of  any 
convenient  fomi,  to  Iw  usml  xn  the  inv;iri:ihlo  iiide  of  thn 
bridge  dnrinjf  any  nne  taat;  bnt  cii)ial)]e  of  i-ariutiori, 
BO  aa  to  ii«  Huitiiblo  for  the  nicominimont  nf 
HJifTarciit  ru^isLinces.  One  end  of  the  rcaiataiice  It  in 
connected  lo  the  end  A  of  it  set  of  etjuiil  rcHiRbiiicen 
A  B  (a  Thomson's  rcslstiinct;  slide)  and  the  rcsisUuico  j-,  iho 
magiiitmlc  of  which  is  lo  1m  measured,  is  ronnectcd 
between  the  other  end  of  1^  imd  It.  The  Uitlery  K  and 
tho  fiialvanonititci'  U  mny  be  eiippoaod  connected  up' as  indi- 
ca.uA  in  tho  dio^^mm.  When  a  mngtc  slide  in  iLied  it  nsnully 
eonaiaU  either  of  ten  or  of  one  hiindroil  e<{iul   nwisUtices 
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und  a  slider  such  us  thai  shown  at  n  is  amiiiged  onafllideruil 
r  lixad  in  front  of  the  blocks,  which  cunnect  lh«  itwistuiiceH 
in  auoh  a  way  that  whoii  the  slider  is  moved  bftckwiu-rl* 
and  forwiti-dt(  it  piibt  the  galvanometer  in  contiict  with 
the  diflferont  bloclts  in  ftuccauioii.  When  raea«itnn>(  :i  rusis- 
ttbtice  in  this  way  the  re^«tsnee  K  is  imulu  nearly  cqiiul  to 
the  uHtiiiuiteil  value  of  r^  tlio  battery  and  gitlvanomctcr 
cireuitM  clu(«L>d  and  the  slider  moved  until  the  -{alviiiiometer 
deflectiftii  is  n»nrli'  /.(•ru.  If  the  slidor  is  naar  ono  end  of 
tho  renistiince  .didn  \l  fthould  now  l>e  reswljiistad  so  ;us  to  be 
uiorti  niuarly  eipiat  tu  /^and  the  iM^xitiuii  of  ;<,  wliiih  givt-s  no 
currant  thn>U};h  the  g-.il vanoniotLT,  found.  If  nu  such  tmai- 
tiun  can  be  found  then  the  two  adjacent  jiositions  wliich 
irive  opuosit«  citrreril^  through  tho  galva.nometor  should 
be  fuiiiid,  and  tho  g:ilvaiLOiiiut«r  dotloctiuns  nt)t4H].  Let  (( and 
a  +  1  bo  the  numbers  of  the  blocks  in  these  two  canes,  and 
let  rf  and  r^  be  the  galvanometer  denectiuris.  Then  tho 
position  of  tlie  slider  which  would  have  ^verizero  deflection 
18  on  the  rosJatanco  botwcon  a  and  a  +  1  at  a  diaUince 
ilf{il  +  iii)  of  it«  leiij;:th  from  the  end  conncirtcil  to  the  block 
u.  Hence  the  ni-oper  reai^ling  for  tho  ponitiun  of  the  slider 
wonld  bo  fl  +  (f-i'(il  +  (/,),  and  assiiniinu  n  real  stun  ee-?  In  the 
slide,  the  >'alue  of  .r  would  be  ubtuinuJ  froui  tho  cquiitiun 

«       n  -  {a  +  itlid  +  r/,)} 

or  x  =  Rlllil+.^+M- 

a  + J;(d  +  rf,) 

In  the  arrangement  ilKittrated  in  Fig.  1 1)  a  double  iUde  ia 
suptMMed  to  be  us«d.    \^  this  oue  ih^  elide  A  B  conaieto  of 


oUvan  or  of  one  hundred  and  one  rMUrtancM,  while  the 
second  slid«  (J  D  consists  of  tuu  or  ono  hundred  reeittance* 
the  ajy^i'e^ato  niiignitiule  of  which  la  double  tJiat  of  each  of 
the  lexisuinceH  in  the  slide  A  B.  The  cndn  of  the  iJide 
C  B  are  eonnuct«d  Ui  it  double  contact  slider  S,  the  two 
contjict  springs  ir,  r,  of  which  arc  insulatod  from  aach  other. 
The  r-oittitcts  of  the  slider  S  are  made  to  emlaxee  two  of 
the  i-esistancos  in  the  slide,  so  thut  the  total  rcsistaiiM 
l>elwccn  the  ends  of  A  B  is  nUiiys  cither  ten  or  one 
bundled  limes  the  resJHtance  Wtwccn  a  iwir  of  ailjaront 
bliiL-ks. 

The  second  slider  thiu  forms  a  vernier  by  moans  ol 
which  the  position  of  the  slider  S,  which  ^rcs  an  eract 
iKilanrc  of  rosisttuicc,  c!tii  Vie  more  iieiirly  obtidiied.  Su{v 
jmse  an  oxfl«t  balance  has  l>ccn  obtainerl  with  tlio  sliders  S 
un<l  *,  in  tho  iKHtitions  shown  in  the  diagram.  Then  tho 
value  of  the  resiBtance  i  is 

^^  jjlOO  -  ftS  ^jj-W 

Whou  exsKt  Wlanco  cannot  be  obtained,  tho  proiKir  iKwi- 
tion,  intermediate  between  two  contiicl  blocks,  for  ttio  slider 
s  is  to  be  calculated  from  Che  deflecUons  of  tho  galvanometer, 
in  the  same  manner  as  has  already  Vxwn  indicated  for  Uic 
ca.sc  of  a  single  slide.  This  vernier  principle  might  lie  still 
further  cxteirded,  and  triple  or  quodnijile  slides  used,  in 
which  case,  if  tho  1a«t  slide  contained  n  rosiatanras,  oecb 
egiial  to  u'„  the  next  wonUI  contain  »  -(-  1  reaiatancoa,  each 

jl  HI 

equal  to    ,^' ;  and  tho  next  n  +  I  resislttnces  eech  eijiuil  tej 

l^'i^'  =  ^%..  andsoon. 
2  >*    2        4    ' 

It  shciidd  he  obstrved,  however,  that  when   only  one 

slide  \*  iiKed  the  re^iista  rice  of  the  contact  between  the  sHdor  I 

and  the  block  or  the  elide  nxl  t  is  in  the  galvanometer  eir 

cult  and  does  not  affect  the  accuracy  of  the  result,  but  w^ee 

a  vernier  is  u^^ed  the  contacts  of  the  slider  S  form  put  of  1 

the  r6si8tan<:e  of  tho  vernier  slide,  and  hence  may  introduce 

eniir  in  the  result.     It  ia  not  advisable  therefore  to  push 

this  vernier  method  so  far  as  to  make  the  Teaistatice  of  the 

hist  slide  \ii^  thiui  10  ohms  or  so.     The  form  which  is  moBt 

convenient  and  most  eommonK'  ado])tod  for  these  slide 

reaLiiuuirus  lia.s  a  circniar  i-ow  of  contact  studs  and  a  contact 

arm  which  rcvulvcut  roDind  an  axis  at  the  c^entre  of   the 

circle,     llic  main  slide  has  in  this  ca&e  a  double  contact 

arm  tu  which  the  vernier  alide  is  connected,    'Ilietut  circiiUr 

sliiles  ^unerdly  coiiLiiii  uue  biindrml  or,  if  it  is  a  main 

sh'de,  ono  huiidro«l  and  one  separate  rosi-itanoce,  eoch  of 

which  in  either  100  or  1,000  ohiua  in  tho  umiti  slide  and  3 

ohms  or  20  ohms  in  vcrnioi'  slide.    In  tho  use  of  !iuc)i  slides 

(or  the  measurement  of  resialances  it  is  Jmimrlaiit  to  bear  in  i 

mind  that  the  ^eateat  H&iisibilitj  of  the  slide  arrangement- 1 

is  obuiined  whvn  the  niuin   slider  is  so  placed  that  e^ual ' 

ratios  can  bo  obtaint<d,  that  ia,  when  8  brid^oa  fion  1  to  0 

and  the  vernier  s  is  at  10,  or  when  8  bridges  from  5  to  7  ' 

and  .1  is  at  zero.     Piissinj'  from  this  position  H'e  gM  lltei 

following  mtioB  in  auccesBion  : — 

I  to  I'OOOO 
1  to  1-0408 
]  to     1-0833 


1  to  3a-333 
1  to  +»-000 
1  to  93*000 
1  to  infinity. 

From  thifi  t^ibla  it  is  quite  clotr  tliat  a  atido  reMstaiice  aui 
not  bo  used  with  advantage  when  the  ratio  td  the  fiieJ 
royistaiice  to  that  to  l»e  meiiHureii  ditlent  much  from  unity. 
It  may  bo  remurked  that  scvom.!  shoit  slides  joiiteil  uft  m 
that  each  acts  as  a  voniier  on  the  one  before  il,  is  for  the 
same  nui^o  more  economical  of  contact  sIikIs  and  resuttoiwe 
bobbins  tnan  two  Ioiij;  slides.  Thus,  three  aUdee,  each  with 
eleven  nviistaiiceR,  and  one  of  ten  reaistoncea,  give,  'Atea 
pro|>erly  joined  up,  the  same  range  as  two  slides  of  101  and 
I  On  refiutances  ;  while  in  the  first  there  are  only  -13  contact 
studs,  and  In  tiie  .second  201.  For  multiple  slidea  la  tliui 
form  straight  slides  ha\e  an  advantage  in  ootnpactnew  avrt\ 
circular  ones.  Thiia,  an  anungeioeut  containinE  five  slitles 
of  eleven  resistuncee,  and  ooe  tilde  of  ten  resistances,  can 


THE  ELECTRICAL  ENGINEER,  MARCH  16,  1888. 


247 


he  amingof!  on  n  modcrnW-siMii  pectangiilar  box,  and  gives 
fpt^t  sfnsibiljty  throngh  a  cDnsidoiablc  range  of  the  main 
bIuJc  Kach  oi  ihc  main  roxistAncea  tony  have  1,000  or 
K/,000,  or  100,000  ohms  rwirtane*  ncctrdmg  to  the  piir- 
foaa  for  wbjch  it  is  intended.  With  ui  Amngomcnt  of  »'\x 
^n,  the  main  alido  nsixt^inccs  require  to  bo  ut  Iccuit 
1,000  obms,  to  ax  to  :ivoirl  emir  due  to  raKintaiioe  of 
coouei*  in  the  Iftct  slide.  ^Vbon  the  elides  are  arnti^)^] 
for  equal  ratios  iii  the  hri«)go,  imch  Rtcp  f)(  tho 
last  remier  makes  a  chnnge  nt  only  two  Rve  liundri^l 
tbotnuKlthx  in  the  nUo,  whil«  vith  tJi'e  Hlideit  nmnj^d  for 
a  nCio  of  9  to  1  cuch  Ht«|)  of  the  li&t  vernier  nuikos  n 
cban}^  of  ten  five  hundred  LhoiiKtndtliB  in  the  ratio. 
Hence  BQch  a.  nHdo  gives  ample  !ionsi!>ilitv  through  a  range 
of  from  one  to  ten  on  the  mittn  slide  or  for  the  meAauro- 
nent  of  reKUUncos  varying  from  a  tenth  to  ten  timefl  the 
fixed  ntntAiica  Slide  re»iinance'i  of  the  form  jiit^tdiiiieriliod 
are  coDvoniont  for  the  meiuurcmont  or  the  cotn|xiri«on  of 
hi^h  radstaneea  nnil.ati  we  »hal]  find  hiter,  for  tho  nicu-surn- 
•  of  oapacitica,  but  when  iho  n^i-iiinces  to  )w  mi)!L-JU!viI 

compared  are  small  it  is  mmli  chtttiior  und  t^tk'r  to 

tAcmi  some  anungement  which  has  a.  small  totid  rc»ifitancc 
and  wfateb  at  the  mmo  time  admits  of  u  contiiiitoiiR  vnria- 
tioa.  Su«b  an  arrangement  is  KirchotTs  wire  bnd^o  illna- 
tntnlin  E^g.  1 1,  It  i^onHlgte  of  a  wire  A  UHtrotchod  in  front 
(i  a  Msilc  of  equal  divisions  and  securely  soIdere<l  at  each 
(ndtotbicb  copper  strajie  which  arc  screwed  tonbtweof  dry 
vtKoL  The  nipiKir  striijw  are  nHiiiilly  made  of  the  form 
titown  in  the  t^ginni,  [iii««iii<;  along  Itehind  the  scale,  leaviii)^ 
four  gaps  which  mi^y  bo  clos&d  cither  h_v  reni«tiincui 
B  inilicatd  in  the  Kgiirc,  or  hv  strijis  of  copper  mailii  with 
wtebea  to  fit  under  the  binding  ittrewa,  which  iirR  reiirn- 
tnt#d  by  the  douMo  concentric,  circles  in  the  H^ire.  The 
TireformstbeHlideand  in,  iuthia  form,  usually  one  mcLro  in 
Icagtb  between  ibe  ttolderings.     The  wire  may  be  of  almuRt 


Flu   li. 

^tny  naterini,  biit  should  not  lie  readily  corroded  by  ex]K>siirc 
hi  tlw  air  and  tibould  be  hard  enough  not  to  ivivir  riipidly 
Ijjt  tbe  artioti  of  tbe  rontacl  key  w|)Oti  it.  Platiimni  silvor 
ia4  filatiniim  iridium  alloys  are  much  nam),  but  platinoid 
ii  miirh  rhai)>cr  and  miiltf  well.  A  flider  S,  itlundijij;  on 
p  ■  thne  fmt,  is  .Amnged  to  alidu  along  in  front  of  the  acale. 
L.I  *kieh  ifl  niMvl  an  inch  or  mors  alwve  the  surface  of  the 
L^l  law  platu,  DO  im  to  ]k  ini  a  level  witli  the  lop  ttiirfacu  of 
L  K  the  ftli'lnr.  KithLT  a  ninf^lc  index  line  ur  a  vernier  i» 
I'v.-nvt^l  All  thp  lop  of  the  aliiler  ko  hh  Ut  f;tdtiljit«  acctuatt.' 
i.is  of  tbeiiosilion  of  the  slider.  The  slidor  is  furnished 
'  A  binding  screw  nttiiched  to  the  lop  of  ii  vertical 
i|  rod,  the  Ixrttom  end  of  which  i«  sharpenoil  and  can 
'  Kiught  into  contact  with  the  wire  l»y  pi-esaing  on  the 
,1  (ii  ihfl  binding  screw.  ThlB  bridge  is  usually  corinettisl 
,  i»  «hown  in  the  diagram,  where  E  is  tha  battery 
t  J  the  galviuionicter.  The  hatterj*  circuit  in  shown 
miptod  ny  a  single  lever  key,  bnt  in  this  as  in  all 
:  :i>T:tngenienta  of  the  kind,  it  is  preferable  to  use  a 
kov.  The  length  of  the  slide  i»  incrc-vsed  at  will 
'.reduction  of  resiBlaDccis  o  and  i  in  tliu  two  end 
li'or  moat  imqwses  tor  which  this  bridge  is  used 
;  aiid  I  iiro  equal,  but  they  may  have  any  ratio  which  may 
d,dej>cnding  of  course  on  the  ratio  of  the  lusiN- 
....L.T ,.-  lie  comnarod.  The  resistances  to  be  conijKirod  ;ire 
at  <■  and  «.  Snpp^we  in  the  first  place  that  <■  is  nearly 
qiaat  to  d.  llien  o  and  !>  are  made  80  iieaily  oqiial  that 
middle  of  the  total  rcaistiiiicc  a,  h.  and  the  slide  wire 
and  ita  eonne'Mion*,  is  near  the  middle  of  the  wire.  The 
|inat.i(fn  of  the  slidpr  S  is  found,  which  give*  no  deflection, 
tImh  tli«  rircnits  of  Hand  (I  are  lx>th  closed.  The  resis- 
tance* f  and  it  nVQ  then  interahange^l,  and  the  jmsition  of  H 
•putt  found,  which  ;;ivcs  an  exact  buliUKO.  These  |>OBi- 
^^fnw  abouiil  be  equal  distancoa  oi^tpuottite  aides  of  tbe 


middle  of  fl  +  6  +  AB,  and  if  the  value  of  one  division 
of  the  wii'o  in  tAiins  of  the  whole  reststaiico  in  its  circuit 
is  known,  the  ratio  of  r  to  <i  can  !«  at  once  calculatefl.  The 
case  here  coiixidered  in  the  one  of  most  common  occun'enco, 
because  such  a,  bridge  is  generally  used  for  lh«  oomiiariaon 
of  standards  or  other  resistances  of  equaJ  value.  In  order 
that  the  method  may  Ikj  convenient,  it  in  neeeaaary  either 
to  have  a  jierfectly  uniform  wire,  or  to  know  the  relative 
Viiliie  of  its  ditfcrunt  jiarta,  and  alw)  the  gtercentiige  vaUic  of 
unit  dispUcement  along  the  wira  Methods  of  finding  tha 
relative  ■value  of  ihc  different  jmrta,  or  calibmting  such 
wires,  will  be  given  below.  Tbc'j»orcent(igo  vialiio  of  imit 
displaecmcnt,  with  any  {lartinilai'  rexistancos  a  and  b  in  the 
circuit,  is  best  found  as  folloivD.  Substittite  for  <  and  rl  two 
known  rwislatices  taken,  let  tis  siipixifle,  from  a  Ih>x  of  reiiis- 
taiicui!.  Kind  the  position  of  S  wnich  gives  a  balance ;  and 
then,  iiicrenae  onn  of  the  ri*iiintanee8  in  the  box  by  the  addi- 
tion of  ftsmall  known  rcsiFt:Mice,  and  again  find  tue  buliuioe. 
The  iKTOontoge  value  of  the  clU[i1aceiiieiitof  8  is  then  the 
fiiinie  as  the  imrceiiliigo  chiingo  nuulit  in  tbe  ratio  of  the 
resistaiica*.  'fiike,  for  oxiunple,  an  oi-dinary  resiaLiiice  box; 
and,  '■  and  d  lieing  roniorci!,  join  in,  by  meoJis  of  the 
terminals  c  and  /,  the  resiRtances  »  +  6  +  A  B,  and 
the  Donneoting  pieces,  ae  if  their  total  i^stante  was 
Ui  lie  measured.  Joiti  the  galvnnonioter  circuit  from 
the  slider  S  to  the  junction  Itetween  what  i«  usually  taken 
lis  the  variable  resintiincc  in  the  l>ox  and  the  divide*!  reais- 
tanve.  Now  employ  one  of  thn  hundred  ohmsof  thcdividetl 
rexistancu  iiiid  one  hunilre<l  ohniH  in  the  Itox  and  find  the 
[Msttion  of  S  whitrli  gives  n  lulance,  then  increase  the  rosis- 
laiiue  ill  the  Imx  by  one  tenth  of  an  ohm  and  again  liiid  the 
puaition  of  S  which  gives  a  Wlance.  !>»<■  the  iiiitnl>er  uf 
^livision.i  S  luui  bfton  inovod  (wtwopn  the  two  cxporimcnts 
Iw  It,  Then  a  displiiecment  of  S  by  u  divisiona  from  the 
middle  position  indicates  in  the  onlinaiy  iii^e  of  the  bridge, 
a  diCTerence  of  one  tenth  [ler  cont,  betvrecn  the  two  resis- 
tances <  and  </.  The  values  of  tiro  tenthe,  three  teiitha, 
and  so  on  may  )>c  found  experimentally  in  the  same  way. 
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or  if  the  wiro  be  ciilibratod  they  may  lie  calculated.  It 
must  be  reiiieniln.-i'ecl  that  tlia  displiicement  for  two  tonUis 
la  not  quite  doubltj  that  for  one  tenth.  Ijucailse  the  sensibility 
bocomeji  le)u  an<l  loss  as  we  apprrmch  the  end  of  the  slide. 
It  miiat  also  be  rumeinlivretl  that  when  double  i-eadings 
are  taken  l>v  interchunging  r  luid  •'.  half  the  displacement 
of  S  is  tbe  (lisiilacoment  from  the  cunti-e.  When  tha  wiro 
in  calilinitcil  tliii  expeiiinent  ju»t  described  gives  tliu  means 
of  calculating  the  cITectivc  total  length  of  thu  wire  in  scale 
divitnoris,  and  hence  it  is  lietU.>r  in  this  case  to  calculate  the 
ratio  of  c  to  </  frum  the  reiulingt*  on  the  »cale.  Snppo^io  with 
r  and  '/  placed  as  in  the  figure  the  »li«lo  is  found  when 
iKilnnce  is  obt-iinud  to  t«  k  divisions  from  ;/,  and  when 
c  and  d  ore  iiiten:hange<l  it  is  m  divisions  from  y.  Then 
f.ld  ==  n-!?n,  when  the  reaistaiicOB  c  and  d  are  not  nearly  equal, 
and  their  value  eithw  actuul  orrobittve  is  wanted accmatelv, 
it  is  lietter  to  conqwre  Ihom  we^iarately  with  knowm  riMis- 
tunccs  to  which  they  are  nuirly  ui|iiiil.  If  their  relative 
valne  is  only  wanted  approximatelv  the  additional  reris- 
t4ince«  a  and  h  may  lie  diB^wjised  M-ith,  iiml  iho  ratio  found 
directly  by  mojins  of  the  wire  iteelf.  P'or  iiee  in  this  way 
the  connectitig  pieces  t)etwt>en  the  Ijatten"  and  the  ends 
A  and  B  of  the  u-ire  shuild  lie  included  in  tbe  cali- 
bration, eo  that  no  et^tinuitiun  uf  their  value  is  re<iuire<i. 
Whon  the  rGsistaiices  to  l>c  compaivJ  are  low  iinil  great 
accnracy  ia  desired,  as  for  instance,  in  the  comparison  of 
sLindiinl  ohme,  it  is  advlsublo  to  introduce  the  i^esistances 
by  mcrcui'v  cups  in-^tead  of  binding  screws.  The  merciu-y 
cn|iB  ahniild  either  be  wholly  o[  cop[>er  or  have  copper 
bottoms,  and  the  ends  of  the  resistancotf  ithunld  reat  again»t 
the  ccipjKT,  tbe  mercury  iMsirig  used  only  to  instiie  contact. 
A  convenient  and  inexjiensivo  form  of  wire  bridge  is  shown 
in  Fig.  1 2.  It  has  the  grout  lulvautage  that  it  c«ii  ho  mode 
up  by  the  user  witji  little  titiuble  and  is  capable  of  jdvjut 


248 


THE  ELECTRICAL  ENGINEER,  MARCH  16,  1888. 


r»Tj  ncciimte  resiilu.  A  vnn,  tr,  which  m»y  be  copper, 
but  preferably  of  German  silver  or  platinoid,  i«  rtP«U!h««[  on 
a  IxMrd,  or  a  Uibt«,  rgiind  an  iRSulatiiig  block  R  and  bcld 
bj.'  a  cliiiiij)  (if  AiiilcaniU;  A  placed  at  a  ahnrt  tiiatiinoj  frnm 
Ini!  cikIh.  Tha  wire  sJionld  not  touch  ths  bourii  or  Uibb\  but. 
bn  aiiH|>uii(l«<l  above  it  by  means  of  A  um3  It,  or,  if  it  be 
mwlc  long,  by  mea-nsof  acvoral  clampa  like  A.  A  iicat  of 
mervury  ciifw,  C,  Cj,  are  placed  in  n  block  of  (wniftined 
wooti  or  vulcanite  fixed  to  one  ond  of  tbc  Ixjurd, 
in  such  a  way  that  the  lord  of  the  to|i6  of  tho  niPrciiry 
eU]*s  if.  aimil  the  «aine  as  that  of  the  wirp.  The  end  of  the 
wjro  is  soldered  to  a  thick  rod  of  copper,  bent  in  the  shape 
Bhovrti  in  Fig.  13,  and  well  omulKianiiitcd  vrith  Ri(;rcury. 
The  reaanii  for  bending  the  rod  m  this  way  w  to  prevent 
tho  meirnry  touching  the  aoldered  jnnctioii. 


Pi«.  la. 

The  mercury'  ciip«  muy  verj'  eonx'eniently  be  made  o( 
cc^jiwr,  of  the"  shape  and  bim  ihown  in  Fig.  13,  and  fitted 
into  holes  in  tho  wowl  or  vidcniiite.  They  can  then  bu 
lifte<l  out  und  um|ittfd,  ur  they  vu.u  1x3  lued  for  anothtT 
in«tniniuiit  if  rei|Uired  for  sufifi  a  piir])«Re.  A  tiiimber  of 
ci)|i()  of  tbin  form  are  exceedingly  coiivciiiunt,  either  fur  a 
bltoratory  or  for  :i  letting  mom.  Should  ^e;»ter  Kiisibility 
be  reiinired  than  is  obtained  by  tho  bridj^e  w-ii-o  alone, 
auxiliary  resietanoe  ciay  )>e  iiitruituced  between  c.  luid  r,j,  and 
between  t■^  and  r./,  while  r^  Cj,  ami  r„  r^,  are  joined  by  the 
resistances  to  bo  compared.  Since  ir  can  be  n]a<le  several 
metres  long  in  thia  case,  the  aiuiliury  resistances  are  not 
c^n  required  ;  and  in  this  chi.«  r^  mid  )^  urc  removed 
and  r^  pineod  in  tho  holo  li,  the  reaistunrea  to  be  L-nmpnrad 
being  placed  Wlwoon  r  and  /■.^  and  between  c,  and  •■...  When 
iiaeci  in  this  way  the  rewsIanfM  may  bo  ialerchnngud  liy 
lifting  the  two  ends  of  the  bridge  wire  out  of  the  cuiw  anii 
crossing  them,  thiia  int«rcha.n)^ni;  the  sides  of  the  wire. 
The  wire  may  lie  divided  into  (larLs  of  uijiifd  resistance  by 
catibr.Uioii  ui:irk!«  Ruule  on  the  Itounl  at  the  difl'ereiit  divV 
sions,  Mild  a  movable  scale  used  to  aiilKii%'idc  the  sections 
lietwccn  the  (Vibration  mark^. 


INDEPENDENT  ENGINES   IN   INDEPENDENT 

STATIONS.* 

nv    ■MlU.IAM    LKK  rilUBCH. 

The  service  of  electric  lighting  diffent  frnm  other  foreis 
of  mariiifHcture  in  requiring  more  horsepower  per  square 
foot  of  door  »)«ife  ;  in  le'iiiiriM;;  higher  8)Kit^ilfl  ;  in  ileniimd- 
iiig  the  |x>wt'r  in  larger  units  ;  in  (Tom|)elling  .i  dosi'r  and 
more  uniform  regulation  ;  and  in  reipiiring  more  rapid  and 
coiutUnt  exteiiMone.  It  wilt  be  obHcrvi<d  that  thr-'^e  jkhU' 
liaritien  require  inilivtduiil  and  B[)6cial  treaiitient  iti  the 
gvnemtiori  and  distribulion  of  jtower,  and  engiiiet'ring  prac- 
tice as  determined  iti  other  iiieauB  of  niannfacttire  may  be 
Hudly  iit  fault  wlieti  iip|jlied  to  tdectric  Iigbtrn)r. 

It  has  Iweomt?  an  u.tiom  anioti^  ex[H(rienccd  st;itiou 
managers  that  the  money  is  iitudc  or  tost  l>etwecn  the 
shovel  and  the  l»ell;  in  other  words,  other  thin^  being 
«(|iuit,  the  dividundHUniing  caiincity  of  a  Hlation  is  deter- 
mined by  its  Bteiim  plant,  to  n-hich  the  eloctrit  apimratuw  ia 
in  llie  nature  nf  mii  accessory. 

Ini'Jinde'ieoiiC  lightinj;  hafl  not  nntil  roccnlly  matlo  a 
brilliatit  rci'ord  as  an  investment,  and  uiuch  of  the  dtfiip 
(luiiitment  i"  diioctJy  trauiubli:  to  tho  inibiablo  ignnnini-e  of 
the  priiiiiplL-N  tA  wlnani  engineering  which  has  Iioon  ilis- 
playeil.  A  niari  who  will  not  venture  to  cut  hitnielf  a 
I'.OOdoU  veit  will  not  hcsitato  lo  oxciri^ie  hin  aiiuitcnr 
taleiil  upon  a  )>t«ani  plant,  U[>on  the  oeonomicHl  undretiaUu 

•  Papw  rt«d  befwe  ite  t<&tionfJ~ci«ctrie  Ugltt  Awociatiou, 


performance  of  which  depends  iminveetment  of  lOO.OOOdol 
Mid   the   inihlic   servic4  of   a   city.     A    long   and    crit' 
experience  in  this  bmncb  of  industry  bos  grounded  lu 
tho  conviction  that  no  incanilcisi:ent  station  can  hnpe  In 
financially  snccesflful,  under  the  onlinary  condttionH  of 
petition,   uiilesa   Uisod    on    independent  dynamos  belt 
direct  from  it]di:pcndcnt  engines.     Throaghout    this  |iaper, 
therefore,  we  desire  to  keeji  constantly  in  view  the  op|Kisile 
syRtcnifi,  niiniely,  a  station  c>^nTjiiiiing  a  given  niimltcr  n( 
(lynanios  of  two  or  thr«e  different  ca|)iicitics,   each   boltwl^ 
[iirect    (mm  high-s]>eBd  fliigines  of  corresjionding   rutin 
and,  on  the  other  hand,  the  same  alxlion  with  the  dynarat 
driven  from  one  or  two   slow-cpocd  engines  tmnsmittii 
their  jxiwer  through  one  hiindieu  feet  uf  shafting,  muru  i 
lean,  encumlted  with  clutch  pulleys.     Having  theee  pietnr 
well  in  mind,  wo  inquire  — 

Wimt  are  the  essential  requirements  of  a  firitr^laas 
plant  in  an  incanilosccnt  electric  hght  Ktntion  )  Taking  I 
up  in  the  oilier  of  liieir  importance   we  utdiiMitutiiigly 
first,  and  always  foremost,  atuulute  rrJutli^Ufi  far  amttn 
Tvnniru/. 

Xbe  electric  light  compiny  contracte   to  «upply   the 
mnudufa  diverw;  and   exacting   public,   and   tlut 
expects  to  liiid  its  light  uo  tup  at  every  moment  of 
hour  of  every  day  in  the  vaar.     Failure  of  service  in  •» 
60   snuill  a  degi'ee  Is   mlljated   by  no  excuse.     Cornell 
relialiility  is  the  condition  of  po]>ularity.  confidence,  an 
patronage,    without    which   all   the   other   economies  ut 
cxculleiicieH  go  for  nothing. 

Again,  eleitric   lighting,   perhaps  more  than  any 
induQtr}',  haa  ita  earnings  dii'ocLly  affectetl  by  the  shut 
down  of  its  jx>wer,  Miice  it   nustains  a  direct  financial 
for  lights  out,  aside  from  ciistuni  and  iv]Mitjitiuii,  hut 
rugninod.      SniKtividetl     [Kiwer    ruduces    this    risk     to 
nunimum,  and,  properly  directetl  and  applied,  4diviate<i 
aUi)getlic<r.     In  a  stiitiou  using,  siiv.  2,000  horse  {siwrr,  i 
in  tho  sliajH!  of  twulai-ge  engines,  loss  in  lamj>&  in  one  ni; 
by  the  shulting-dowii  of  one  of  ihe-se  engines  i*  equ  ' 
one-half  the  cost  of  an  iiideiwirdeiit  engine  on  ttie  siibilit 
])lati ;  ill  other  words,  as  tersely  expressed  by  a 
experience,  a   comptiiy   might  better,  for  peace 
reputation,  and   i-iuih    Inlaiice  on   the  books,  throw 
horKe-]K)wer  engine  into  the  scraji  pile  tbui    to  shut  don 
the  station  one  hour.     Tho  sorvice  of   electric   lighting 
similar  to  the  editing  of  a  daily  pajter,  in  that  lost  lime 
never  be  regiiined.     Most  industries  can  make  up  lust 
by  working  uverlime,  and  pushing  their  budineu  in 
ways,  but  in  electric  ligtitiug — 

"  Tim  mill  will  ni'vi^r  grinti  with  tiio  wattr  that  hs*  iM^nuil," 

P:i»sinii;  from   argument  to   instance,  we  cite  the 
exjierieiice   of  one  of   the  liirgest  stjitioiis  in  the  cu 
opumling  in  the  neighliourhood  of  '2(i,(JW  lighb*.      11 
st^ition,  as  originally  planned,  wns  driven   from  a   jioir 
('orlias  engines,  eiieh  having  n  oylindorWin.  in  diametarr 
4Siii,  stroke,  ami  lieltingto  a  counturehaft  4iin.  in  diui 
by    about    'lOft.  in    length.     From    this    cmiiitershaft 
driven    five   dynamos,    having   an    aggri^te   cstjucity 
six    tkou^iiid    16    candle-] »owcr    hLtnps.      Clutch    piilU 
Hft.   in    diameter,    whii::h   arc   tho   means    of    disconnt 
iiig  the  dynanu»  when   not  in   use  with  similar  cli: 
pulleys  for  exciters.      The    reimdning  dyitamoe  in 
station  are  each  of  2,.'iOO  liL;hta   ca|iacity,  and  each  dri* 
by  ii  200   horse-[mwer  iiiae[)endeiit  engine   lielttsl  dii 
Kocctitlv,  in  the  middle  nf  the  heavy  run  of  the  eve 
one  of  the  clutch  pulleys  broke   in  some  of  il«  parts, 
sitatiiig  the  immediate  shutting  down   of  ihe  G,OOU 
Itoaidex  lining  t-onsidcmble  damage  and  involving  iUe 
tlio  eiujiliriir'i.     The  extinguishing  of  such  a  large  iinnil 
lights  at  the  iinjsHljtnt   hour  of  the  run   wax  a 
electric  lighting  of  the  severest  nature,  and  working] 
iiicouventcm-e  to  fiublic  gatherings.     It  h4|>]K-iied    thai 
of  the  inde))cndeiit  engines,  with   it«  dynamo,   was  is 
diat«ly  aviuhbic,  and  wasNtnrtod  within  two  or  three  mill 
so  as  tQt4ikeupii  [lurtionof  iheloudoftheUrgevngine. 
same  station,  at  asnlisoipicnt  time,  a  key  became  luawoal 
I'alve  gear  of  Ihu  engine,    ncicvssitatilig  another  sum 
s^vcml  minutes.     On  still  a  third   occatiion    the  craiili 
became  nncoinfortably  hot.  and  was  carried  tfamiigh  therl 
only  at  a  great  risk  :ind  labour.    This  ilUistnttii>n  is  iMcd 
9ne  among  many  of  the  almost  evident  f»ct  that  no  etoo 
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can  ntford  to  hanf(  iu  whole  hu!iri«s8  upon  any 
,  of  raotiTc  nowof.  imrticuliirly  wliori  that  motive 

iliKtribiitea  throii;^h  the  cuiii|)lex  mechanixm 
jsntiiiftinj;,  clutch  iiiitleys,  A-c,  involving  a 
U.  bturiiigi^  bi-okuii  i)ullt'y»,  dofeetivc  (riclions, 
L  not,  aiiy  one  uf  vrlikh  ma.y  sUut  dow-n 
n  (EtAtioii.  HmI  thaiu  dy'ianina  Iteeii  aaeh 
fax  nn  iiHtoiwtxIciit  cii^'iriv,  the  acrkiuiitj*  u1h>vc 
hi  rniiM  not  huve  ncciirix-cl  in  tlm  tiaiiire  uf  the 
B  do  not  iiHUirae  to  eay  but  that  uccidmit^  of  Home 
t  tlufl  in  ttiiy  pi«oe  of  mechaiium  ;  Inil  tlie  division 
knil  uAiwniliii;;  caimcity  into  cuiii)Mnitivi?[y  smalt 
p  inde]ien(leiit  of  all  tho  olhere,  utibiiln  it  i>racti(?at 
distriljiittit^  ihf  danger,  so  that  it  is  e«<««iitially 
BlTcctji  ;  tliiit  u  tti  Kty,  h^ul  .v  ntaipjiii^u  ul  uiiy  uitu 
int  engine  in  a  Himiliir  iiiMiiiKt)  wciirmd  frnm  :iny 
jot-hcr  enginot,  vvith  their  dyaani»«,  would  easily 
ributtMl  the  ItNtd  fur  a  xliorl  liniu.  witlimit  itiiy 
pe  ur  iLiit^er  u'luteviir,  utid  th«  K«rvici'  would  have 

ermpled  while  the  reiiaire  wore  being  made  or 

tics  rumodied. 

buon     inci<lcntji]ly    remarked    hy   a    gentlcin.111 
tth    the   ]imctical    opcnitiun   nf    a  ntiition,    that 

it  engincf)  afford  ;i  Hafemuiril  against  clHngcr  from 

tit,  inAi;mii''h  )!>(  (MimMiU  of  tho  short  circuit  w-ill 
iluleiNnidcnt   uti^i'iu  and  kIuw  il    dfiwti,  thtu 

jing  «   the  danger.     If  the  dymimn  is  ijrivon 

;le  Torji!*!  en^nn,  motive  |iower  M"ill  not  r^poiid 
|1  circuit  until  tliu  exhort  ciixruit  bBnoint'c  u>.|iiul  to 
tigncity  uf  all  the  coiincctul  dynumoa  plus  thu 
(|»inrcr  ill  the  en;^iiic.  I'raetically,  therefore,  an 
j  thin  tyjn:  will  not  feci  th«  short  ciiTiiil,  but  will 

i]gh  iiniil  something  buni>s  nvnky. 

t  of  the  6t«a.in  iiUnt  which  is  nio«t  obvious,  and 
.Is  most  strongly  to  thu  ulectric  light  oumiuny 

.te«  of  Ui-^^c  «low-«ibO«d  engines  roly  upon  the 

qwriur  fuel  of  this  fcyiw  m  thu  sulc  isffcct  to  ita 

viiitage*.     All  manupCTB  unhesitatingly  admit 

ority   of   Iriinmtiittinp   Lho    ]»owor   direptly  and 

front  the  erigiiicE  to  tho  dyiuunofi,  und  nioru  or 

concede  that  in  it.s  (lerfflnnaace  the  high-sjieed 

iiUo  I'xjtta.l  the  running  ipialitieH  and  durability 

-a]>eed  engino.     II  with  this,  say  they,  wc  could 

jam  efHciencv  of   the  Corliss  engine,  m>  nuiu 

tnis  to  decide  in  the  favour  nf  the  convenient, 

od    tndc))ond«m   #mall  «n^no.     U'c  take  the 

once  by  the  bcurd,  und  ilcsiru  to  sUitc  that, 

IcAceiit   nt^tionii   o|)erating   under    or<tinary 

es  xtv\  otherwise  ivjiliI,  except   oidy  in  rhoir 

id   traiismi<wion,  that  mic  which  htut  iiitle[ii;jidi;nt 

I  wtginoK  will  show  on  itK  monthly  rei>ort  nheet, 

amount,  but  from  one  thiitl  to  one  half  Icr^  coal 

lOur  th^ii  A  i>itiiliDti  diivuti  fnmi  n  »iiiL;lu  etigiiiu 

iitttvrshiifting,  Iwth   tyj»e«  of  engines  lieing  uon- 

k.    Wft  go  yfit  further,  and  HtJito  lha.t  indetiendeiit 

Rising  engiiiw^,  uiulur  niiiny  coiiditi<;ji»,  will  itlmut 

Eocithly  coal  account  an  wpiivalcnt   nlow-s^icoil 
cnginu.    Thin  in  a  fact  so  incontrovertible,  when 
1  ciuididly  inYottiKated,  that  w«  do  not  projwee 
InKinRtmte,  but  merely  to  illustrate  il. 
IT  Hubmit  the  prom|it  inquiry,  "  Will  nut  a  high- 
loo  UH  more  cuut  per  hoi'ae-iKiwer  iH>r  hour  tb^n 
etmnet"    Yen,     "How    niucb    morel"  Size    for 
oaa  for  load,  not  over  10  to  1 12    per  cttnt.     Score 
iL  atcainst  th«  high-apoed  engine,  und  again  iisk, 
iMVOTal  small   engines  uac  mure  tttuim  th»t  otio 
:    Wg«  eiucine,  even  of  the  s;ini«    type  I"  Yes. 
leh   more?     Lotwl   for  Imu!,  poHHiiily  another   10 
Score  20  per  cent,  againat  the  high  »[ived  engine, 
■sk  bow  an  admitted  Ictss  of  one  ikiuikI  of  cuul  in 

(CM)  bo  reconciled  with  Llie statement ofn  monthly 
30  to  50  ]nr  cent,  in  fuvour  of  independent 
Answer,  Himply  becauw  we  have  to  <leal  with 
E'  uy  exi^t  in  fact,  and  ikot  a^  w(3  iissunie  them 
by  independent  engines  can  uvurcomo  their 
f  initial  economy,  and  piiaa  a  large  percen- 
tiul  ocuiiomy  U>  their  crcdjt,  arc  tiuiiiily  two, 
OM  of  a  uoutiterflhaft  implies  |>ower  to  liui  It. 


Indicator  diagramo  ahow  that  the  re^l  load  of  such  «  plaot 
Viiries  from  12  to  20  i)er  cent  nf  the  gtxvis  honte-power 
iindor  full  loiul  when  in  onlimiry  goo<l  condition,  ntul  not 
jrifreijiicutly  rises  to  30  per  cent,  and  over,  with  l«id!y 
lined  8h.iftingi4  and  Inidly  drawing  nidleyt.  Moreover,  it 
muKt  Itn  lutriK;  in  mind  that  the  deiul  Itym  in  nearly  a.  <toii> 
ittfiiit  rfiuntity,  diid  if  it  umonnts  to  '20  [>or  cent,  of  the  ftill 
Ichiil  it  will  under  jartial  Iniul  eipidl,  and  even  excieed,  the 
net  jmwer  li'.inKmittod  to  the  dynamck*.  It  may  eaxily 
hiippon,  :uid  doiibtlosa  doi-s  haiipcn  every  night  in  every 
fitatioii  thus  far,  that  from  miunight  to  morning  two  or 
three  horse-powerR  are  exjwndeil  in  the  cylinder  for  oarh 
olTeetivn  hor»e-[»owor  reuovered  nt  the  dynamo  iiiilley- 

Thuis,  by  one  ittroko  and  by  a.  itingtu  item,  is  the  tomx-led 
advantiige  of  the  larger  engine  reckoned  in  coal  nor  horso- 
|>ower,  ]iraptic-ally  swept  amiy,  an*!  large  itnd  smalt  enginefi 
left  standing  on  an  oigiuiL  fooling,  prepured  to  submit  to  tho 
still  more  searching  question,  "M^al  is  the  cost  (ram  hour 
to  hour  nf  the  power  actually  expended  in  meeting  the 
Hnctiiatjon  of  the  load  1" 

To  consider  for  a  moment  eomc  iilmtract  fiicl  in  ftt«am 
engineering,  wo  must  note  that  the  steiim  engine  develow 
it<t  miLximiim  economy  [Lr.,  mtiiiniiim  coiiHuraiitioii)  only 
over  a  limitcil  ran^  of  it«  jiowcr.  L'ndcr  normal  conditions 
of  predBiire,  say  eighty  to  a  hundred  pouitrU  in  the  Iwilcr, 
thia  miriimum  consumption  is  found  only  Ijctweeii  the 
))oirit«  of  \  ami  \  cut-uti'.  At  its  ruled  |)0wer,  thorefor«, 
the  single  large  engine  of  the  C'orliiM  ty|>e  will  couitume  tut 
little  as  2R  to  2>i  imuiids  of  water  (Bteam|  uctuallv  f'-il  t4J 
thu  Itoilem  {Hir  indicat«jd  bor»o  power  per  hoiU' ;  ami  if  the 
econoni)'  were  not  affected  by  toe  loiuI,  vo  could 
repreitcnt  the  rate  of  coiiBumption  by  a  straight  line. 
IE  overlo;ided,  however,  the  rale  of  water  consjimption 
rises,  in  which  horiKontal  dtstiincen  on  a  diagram  repre- 
Roivt  the  actiul  pointfi  of  water  conBiimptiaii ;  the  curvo, 
thorofore,  Iwiog  a  <;urve  of  othcicncy  at  varying  loitde.  it 
will  now  Ite  jNirticnlarly  noted  that,  when  the  load  rinos  for 
an  overtood,  it  aUo  rises  for  an  underload,  and  veiy  much 
more  ni]«dly.  This  is  well  understood  to  be  {Kirtly  from 
uxcusBivu  cundeiisittiuii  due  to  over  ox|*anMoii,  and  {tartly 
from  the  gresitor  rjii^wt  of  Icukagc  under  short  cut-ofls. 
Conaidpring  the  actuiil  {wrfortnaiico  of  a  400  horse  j>owev 
engine  at  VLnyiiig  points  uf  cut-off,  the  engine  can  l»e  at  it< 
best  only  over  a  limit«d  rauyc— siy ,  from  32-^  to  -100  hnrw- 
jmwer.  An  overload  is,  of  coui"bs,  niechaniciilly  ijijurious 
whii:h  liniiL*  the  iHXwibilitien  in  that  direction.  As  the  load 
fdllii  olT  liuloiv  \  Lut'Oir,  the  nteara  rate  increases  at  an 
enormoiui  ratio  :  ^o  that  at  :!00  liursc-|K)wor  tbo  engine  U 
tifiii!.':  T'O  per  cent,  moi-e  than  its  normal  rate— i.'.,  at  200 
horso-powwr  it  is  actually  uwing  the  gi'oss  amount  of  st«am 
wliich  wohIlI  give  300  horsw-powor  if  iwetl  in  a  300  horse- 
power engine.  At  lUO  horse-iKjwor,  wnfttc  is  fully  100  per 
cent. ;  aiul  the  j^tCJiiii  used  flnotdd  develop,  not  100  horeo- 
poiver,  hut  200  borso-jiower,  if  uned  in  a  200  horse-jiower 
engine. 

It  now  remairiH  U>  deternn*iie  if  tbo  conditions  actually 
ohtuinei)  in  electric  lightiiij^  stalioiis  are  Riich  a-s  will  cnahje 
a  single  Urge  iingine  10  develop  its  normal  economy  ;  and, 
if  not,  then  they  are  siicb  a&  will  enable  the  smullor  itido- 
pendent  engine,  wilb  a  lessor  initial  economy,  to  ri»ch  u 
ttetter  gross  reeiiU,  under  the  inevitable  conditions  an  they 
are  found  to  exint. 


EABLY  TELEOBAPHY. 


Some  itttoroatiiig  information  ha«  receiillv  boon  given  by 
Mr.  T,  Home,  relative  to  the  tirHt  telogi-apD  on  the  OrOftt 
Wi'.sterti  ftidiway  from  raddiiijj;ton  to  Slonj;h.  We  shall 
allow  Mr.  Home  to  give  hie  exjterience  in  hi»i  own  words: — 

In  1842  Dip  Dtrwtoiv  of  l\w  C.W.K.  very  Idmlly  and  veiy 
gL-iii'roiisly—iTKsritMl  l>y  Mr.  (^)ok«  m  sucIi,  1  wult  know-^pive 
Muslim.  L'uoki-  am]  WhcAtttnni'  jHinuiiuiiiii  l'>  I'ly  •lovii  ilidr  t«!o}-ni]i1ik 
wim>  rmrii  E*ail<liiiKtoii  lo  SIoukH  tat  cs|K;nini-iitiil  |nir[>on:ti.  In  llie 
flnt  iiiitsnou  Mr.  Liiutii:  uaul  four  i:i)|>|H;r  wirM,  thickly  oovcr<.-4  with 
cuttou  (like  thai  nai^l  (ur  luliv*  Iwun^^Iii),  unU  iinitvilly  ilrawn  tliroucli 
•  twitioiw  i^lutioii,  aiiJ  flntlly  iKctinHt  in  lia.  iron  |iir««  wliicli  bs 
•lightly  b\in-ftl  W-iaw  tin' aarfaco  011  tint  nnir  "iilp  (i(  tniitinwii  mils 
Iroiii  PwLliiiutflti  111  .S!»u{fh  The  uisiilatiaa,  licmevM,  Uy  this  plan  of 
coiiductiu^  tlis  wLiwi  |iru)-nl  iiii^rfiwl.  wbiuli  ucj  doulit  wa>  canHol  liy 
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tho  iliapJacemuit  ot  Uih  mniuoiu  cottiug,  aikI  iinili<(b]j  tlml  &tao  of 
tlie  cotto:i,  l>y  tlie  fricLiuii  iu  draitiiiti  tliv  uitui  ihmuuh  thr^  ]>i|iis. 
Till*  (liHImltr  for  *  time  Apjiturol  a  fomiKlablc  oiiv  to  iit.  Ooiikr,  ainl 
Kav«hiiu  gnui  Mixicty,  int«rr«riiiK  u  it  Oiil  witli  (>4>rrctl  fiKiiallitig, 
oat  hv  voi-y  chotlly  onroauio  it  liv  iirociu-ing  h  '[iMiilIt}'  ot  foi'vigii 
notw,  ISR.  or  Itft.  ioug,  to  wlikfi  lin  i»tK[>nii<tnil  ihi\  u-insi  rn  noH- 
iluna,  anil  iiftnl  lirowii  wrthounnrv  iiisiilstniii  it  tlm  jmims  nf  iiiKpon- 
ninn  to  tlip  |ioxi)i&R  von.  The  imniUtidii  uiu  lliwii  I'oiiini  lo  Ivall 
that  coiilil  tic  wbh«<,l.  ami  ilgitivLn  wvrc  Uicii  ei'tic  nilli  ^il'si  ia|>iiUty 
ouil  lun-rriug  liOdity. 

Vp  to  Muvli,  1W3,  auitalilB  uflicvv  IuhI  unt  Wn  [iroridod  IW  tlio 
UM  ofnigiiklliug,  but  iitiiiK-iHat-'lT  aftrr  tli>t  ilato  thu  ilimitori  of  tlip 
C.W.B.  very  gni«rouiil>-  juvimJl'i  initaljk  oHiM  WMnnnDdation  fnr 
tlie  [Kiti!ni»(!s,  tiotli  lit  Pml^liiiL'luii  itnl  SIoukIi  «t«tiuuB,  aud  1  CDiiiiiili.-i- 
llie  iml'lic  Ik  urvatly  iiiii»lilr>T  to  tin-  chonj^triil  itniu'i'oiiily  nml  kiiid- 
liR«ul'  tlitinsiil  ilirrcUinifortlir  (vrij-iiiCmiliictlori  nrcWtrir  trlrji^aiikx. 
owing  hi  the  (ncilittt*  lomlrml  hy  the  ilutuHon  lo  Mi-mik.  Cnnka  uiul 
WhMt«t«iic  in  Mnyius  out  lh<:'ir  vA]<trini<riit  uii  a  luwv  rxleiiik-ii  witlo 
t)i*n  thrrj  hail  1i«imi  aIiIv  («  <li>. 

1  am  iiiiirli  irnUUni)  to  Mr,  Higi^Dt,  of  the  C.W.R.  Cotnjiany, 
PiuUliugtuii,  for  thi-  followiii^  inJcniuatiaii,  urhleb  )i«  han  kuully  ]>ra' 
cuTOit  toi  lUQ  at  4  vaat  sniouiit  of  trouble  lu  iMiiclilii^  the  Coinjianj-'a 

"G.W.S.,  LoikIou  TKniiiiiiin,  I'uldinKton, 
'■  ilarx^U  8th,  '87. 

"  B«r*roiieo  Uaa  been  tiiwlo  m  our  rooonl*.  aiul  tlii;  (liil  monlloii  uf 
tIjB  •lihjiM.t  wan  in  UaiTli.  1843,  whri),  ou  Uiu  imiltcalinii  of  Mr.  ¥. 
Cvukr,  uiilharity  viu  ^'ivi-ii  t)y  Iliu  ititirioni  for  the  i-vcrtimi  tif  otfJcw 
at  ['(ultUn^loii  anil  Sjoii^'Ii  stuticii*  hi  tliu  |<unioMs  at  tliu  Elrotro- 
Maguetio TcIcgni-hK.  ''J.  D.  Jltu^iMf. 

"  To  Mr,  Thort.  Iloniv,  The  Kiliu,  Brill,  BuaU" 

Some  oi  your  rewlcri  may  |)ri>l>«bly  rcuollcci  tliat  tlic  tck'gni]'h 
oDIdw  relVtr«d  lo  were  locatcil  aa  fo1lo»-«.  Tlut  at  I'mlitiitf^oii  Slutioii 
vu  tho  tint  TMiin  oii  tho  ri^lit  at  iJic  ta|>  <il'  thr  atvirii  Kiulin^  to  M 
thii  ]iri)iriiial  nlfirna  iif  tlio  Cnni|niiy  at  llii'  iii'iiiJil  [ilntroiin,  iiiiil 
that  At  .Nniigh  stood  no  tliv  auuimit  of  (liu  iiioiiuil,  iilaiiUul  mih 
abniba,  nctr  uic  railway  briilguoD  tlio  rl|;ht  on  iMviiig  iLe  ulatiou  fui 
Windaor. 

BoltalfloolBoM  having  Wiiii  mxiuvd,  tiio  tatttMitcuawuDiii  a  iKiutiuii 
IomukI  any  tdegniiu  ri!>|iii[cil  i-ilht'r  fi-r  th<.-  fVW.R.  Ci^inpiiiy  or  tbp 

SBeral  ftiUle.  As  tin-  Ci.W.K.  t'-imirtuy  .lul  i.ot  [■Are  to  muuhoac 
U  Uneort»Iegrai>h,  a«  Mr.  C'lukvliiul  hojier)  thiy  irviiIU,  uiiil  a»  Mr. 
Cook«  wna  luLtiiralty  vtit'  aiitiona  lu  gtl  tomo  i-vUini  for  tlic  vvty 
linarjr  cutt  Dial  lie  hail  iwui-rml  U()  Lo  itiui  |Hii»l,  I  aiimjiuttul  l«  hiin 
Ibnt  hf  dIioiiM  let  liii^  tolceraph  iii  titicatjoii  to  hil-  ilI  a  Invrreiit,  and  I 
v'ould  9|KU  thv  olKtw  at  Poil'linxtoii  Mul  tilotigh  Iu  clia  (lulrltc  a§  an 
DSliibition  at  a  uiull  ciitiAiiro  fci-,  •ml  wolllil  *i:'iii)  niiy  tiihi)|;r;iiii>i  lu- 
■juirtdat  a  miall  rliargf.  TMx  Mtiffj^iutiiiii  iimt  witli  M  i.  Cnuiiv'trutur 
a]ijinival,  and  1  forthwith  eiil«r«ul  lutu  ihjmnmoii  as  " LxoenMci "  at  & 
nmt«J  of  £170  ^  yi^ar.  wiih  tho  undviBtaudiiig  that  all  telefpauu  tlLu 
O.W.lt.  Comiviiiy  loiuiiwl  lu  ii'iiid  wvvfl  Ui  (<v  (tm.  aa  icute  aliglit  ir- 
turn  for  the  Kiuautm  ufiliv  iliti-L'tKis  iii^iiriiit;  ihu  |iatvul«es  tne  fne 
1IM  of  tktir  liuc  Int  i;x))criiUFUlaI  uxn.  Tliia  |iiirili!|(i!  of  ftea  ttloamiM 
irat  only  luciL  oa  «{>tcial  occanioiu.      1  cgntiune-l  "  Lin-HMc  "  until  the 

Jatoiteta  Mhl  their  MvenI  iMteiit  ri^'hts  to  Die  Telegraph  Couijuay, 
loated  tiil8<36  to  exti-iul  itH  i'iiiiiili(utic>iii>. 
Harttjf;  eiiiemi  ott  niy  iiiiimir  uiidnrtitkitig  »*  "Hwutf"  of  the 
giandiut,  mott  n onilrrl'iil,  ilh'I  rnrtainly  thu  utoM  vahiahl*  and  in- 
tCTiMtiiif;  diKovcinr  of  (he  ngn,  I  1ii6l  na  liinr-  in  iiiiikiug  kiioivii  to  the 
pllilic,  tliTOiigh  tliK  b<-»l  U'cogiiimtil  chauiicls,  lliu  fuct  llial  Ibu  leli-- 
gnpll otftucn  nl  I'jiddiiijjtiiii  mill  Kloii^b  Hi^n'  u|i«u  tu  thviii  i^U  jwyuivut 

of  in.,  tml  that  lnlepani»  cniibl  Kn  m'M  (ov  U.  tseh.  ineMentgor  *xtra. 
With  the  kind  juinuwsion  of  th^  l-.W.K.  dini'tont  I  Itod  imt  |K>iti!rs 

ditiiUyiH) '/«  ihp  walla  of  all  ihvir  HtntLuiis,  lhe11kudU]ilayviri>y  iiiiiriy 
traOFtnueii  unt»idc  tlitilr  thu{a  in  variuim  iiart*  uC  Iioudtm,  etijtn^tiil  i]i« 
asTvion  of  a  Miuill  n>i!iiitnLl  uf  thuiui  ai'imn-'atly  iii>liH|n.-ii»iihlti  "luiiiil' 

«ich"f[Mlt]omi-ll  nvll  l:I|lli|l[>l^l  with  liKiiillritU  fal  juilinniind]  iltstri- 
htitioD  in  tltrir  iwiitniljiilutiuiiBdl  the  (frent  liij;li«*oy»  urutRiug  to  tlic 
City  ;  and  liually  by  caiuiiij{  blrcrtiwDii'iiti  to  a|)i>iMU  iu  the  IwiUd); 
Louduu  dajiv  uiiil  H'uukly  [cijhin,  the  dditiii-i  of  whii.'h  ronileied  uia 
uooil  aerrici-  by  rvrry  tiniv  ami  ihi-(i  kindly  nntiryiiicto  tlii?|m1ilk  thut 
la.  apentiii  [laying  a  vicit  in  rn-ldin^ioii  ami  .Shngh  oIIIcm  cuiild  iiut 
bil  to  Biunni  the  moat  gmiiryiiiR  Mwulta.  I  lianir  Lliio  to  shnw  yunr 
nadcra  Uie  (tejia  tftken  bv  nic,  and  ftt  my  aolo  cost,  tu  briiix  tl>i<  nmnls 
and  cn^xilnUtieii  of  the  t«li!)j^ti|>U  hvII  liuui*  to  tbcui,  and  iu  Jvtuu  u 
di-Mrilwd,  t  no  doubt  ^^>tlllB^■^l  thp  [Mt<M)teea  good  wrrice  by  at  leant 
aid  in];  to  hmlnn  itH  i^iii^nil  ailoiitiou,  whlt^h  shortly  after  rmnltol; 
yotir  leadora,  hou'oTvr,  muni  f<M*l  iiir|)tiHL-il.  whi^tt  iuluniiLil  thni  niy 
iiiiilortaklug  ai^rually  faUvd  in  ihc  n'stUatiou  of  lliat  hi^  |iile  I  hoTl 
rriiiilly  1io]<ii  woald  be  un  accnuijiliiliLil  foci  in  Ibi:  noar  future. 
Voiuijc  and  iiir.v^-rii!Uced  I  liiid  itiil'nitiriiatvly  foriDcd  to  liigh  an 
ciliiiiati!  of  |<vi)-hi;  ls«ti-,  at  (»-iilcfli;?<]  by  the  cxtvuaivc  }iatronB|[K 
Diwonled  oth^i'  exbibilioQK  of  iucompambly  Inw  inorit.  Kvvcrtlioleaa, 
{ilNwiirt-  l'Vl-ii  ul  liiu  dUtiiril  iieriod  i»  dvrired  by  a  rrtroapect  at  the 
nuLjiy  iiii  iiliMiLi  of  tny  tel«j(n>i>liir  diiyt,  anil  fri>ni  the  fact  Uiat  I  liavu 
hwl  tho  hQiioitr — if  tiufitv — of  ox^laiuijj);  t)ie  Hurkinj;  nmn]!*iiiDUlN 
of  tho  Tanou-t  telegraphic  iustnimenta  then  iw-UmiU-iI  by  fttmre. 
Cooke  and  Whcatatmic  to  tba  moat  «ui{uuiil  tiieii  of  the  day,  inchidiug 
till'  biUk  of  thf  «i  Utix;i-*i;y  iiutl  wroral  of  the  ciau'ned  livutla  ot  tho 
iirincirwil  Enroinan  coitntne*  wbou  on  t  visit  to  llii>  wjiintry  iliuiitK 
tUejew*  I84J  to  1846. 

Too  hoaour  of  liaviiiG  sent  the  iti>t  jHttd  iuli-£ruru  in  Ibi^  oouutry  hi 
iJuD  to  mysolf  beyond  tluubt,  Mid  it  hA.*  iircuriwl  to  nte  m  a  uiigular 
C0iDci4«oc«  lliut  ibe  (haiip:  nuMln  for  tho  Ant  lelwnui  ahould  he  lh<t 
Bftiue  aa  that  listd  by  tho  PwluuKtci-.tienvTal.  Savtrct,  then  u  tJiia 
iuail«<i  ilivtiuctiwu,  1  never  limilod  tli«  mhuIw  to  uunlMir  «f  wordA. 
No  reoaouahU  paraon,  hocrtvor,  will  lind  &ult  with  tlw  ptawut  okaiga 
foi  iulaud  talegrauu. 


Tim  licHt  ulrctrii-  IrU^mrn  Mut  iu  thin  oatiuti7  NpM-UlIy  on  Niliall 
ricr  Mnir-'tytjiii-m  Viciorin  wm  jif«iiv«i  bynipat  raildingtoii  Atatioi 
fimii  my  ^laiigh  rorrr»)K>itd''Ul  iwoii  nfirr  4  a.m.  on  the  6th  Aqraal 
1844,  n'hieh  wm  to  i-fiiicat  iiii;  f>  forward  lotlvn  I  had  loq 
|.ii-iifm»ly  iwi."iv«l  fiviii  Wjudwr  Caalln  to  Mvoraj  IwMCtit 
4i1ilr'N*iwi,  Auii  iT)ii<'h  wen  to  niitiiiDon  tho  Cabinet  Hib«tna  to  Win^ 
wr  Cjude  w)  that  Ibvy  niiuht  have  the  bouour  of  bebij;  lutradaotid  I 
il.K  11.  lh(^  Dttkv  uf  Etiitihiil'gh,  whoae  adveut  bail  Iwrii  forctol 
juit  25  lUiyH  (uHiLT.  and  diinUK  which  23  day*  aud  uiitl>t-->  1  tiad  hac 
made  un  uivuhintikry  prinDuor  in  the  I'luldiniclou  tclc|;iD|ih  nlBol 
Buxionsly  nitjitiui;  in»tnicttDni  oa  lo  the  ni>l  Utten,  which  lu  dn 
tinip  1  di4]'atcli«<'l  by  ^I'cvial  uicfoeDUcn  iu  cali4  i  nud  w  thu  erolj 
and  loyalty  ot  the  mid  Aliniatrm,  it  tnould  hero  be  alalnl  tliiil  II14 
)H>f^ii  Id  nrrive  at  l'jublin|^cni  ^datioii  within  an  hour  and  a  Italf  1 
niy  rntciving  thi>  t*le)nini.  'Hiow  tirei  to  anive  jiaid  m*  a  tint 
«-c  tiie  idGgraidi  (while  waiting  the  amval  of  others),  and  exii 
it>  all  dill,  irie  greatcal  ]i1caiiuiT  in  aeetug  il  winked.  One  iioUi 
un  hniuLug  the  lvnj|i:tli  of  time  1  had  Ifmu  made  "  prieoDor  dariug 
Ji|*jv«ly'ii  jileoaure,  told  luc  hu  aliould  corlaiuly  biing  Hut  bet  to 
Mnieaty's  notice. 

ihree  ajNtcEHl  tnino  wuie  reiiuUilioutd  that  iMriiin^  laronvay  tl 
M  iiibli^i^  tu  liliiUKh  rn  rmiir  lo  wiuilwr  Caitli^     Tlie  liwl  of  the  tlir 
Uniua  hail  iniR  mniiilrr  only,  and.    unlnw   my  iiicmnty  faila  roe, 
wiM  ua  other  Ibau  thi'    lifin    I}nk<r,   whoar   train  anpinpliahrO 
Jeurooy,  181  miles,  in  16^  luiniitci..    TIhi  driver  of  the  flying  Uu' 
uiau  and  olliara  will  take  note  uf  tliut,  aud  niay  rtly  on  il  aa  a  faoti 

Dnrisg  tlio  hut  foiircir  fi>i<  >Urt  luid  nightiiif  anxJoiun'sitins  I  «< 
lionoureu  with  th^  eoiniuiny  of  llie  rvpreMiilalirM  of  eaeli  of  tu  fr^ 
imhng  ^<^»n■.^rim^•1,  Nemlrl,  anJ   I'tnt.    who.   on   Iwing   |Mit 
pDMeadon  uf  ihv  lurtiL-idam  uf  tlio  birth  of  Hla  Koyal  Ulfthueai^ 
their  demrtntf  to  their  iia|iet-ti 
aiiiieanMl  en  ihc  breakfnnt  UbU 


their  drimrtnte  to  their  luiiectire  oflieiai,  and  the  louff-lualied  for  ni 

iiijieanMl  en  ihc  breakfnnt  UbU  uf  Loiidoncri  in  the  alii  _ 

jJition.     I  nutiit  thu  lo  «lww  the  heavy  Nicrifion  inadc  by  iMwpafi 


[ia[«  of  a  a«coD 


])co)ii-ielan  III  si^'Ure  the  fiint  iiilidli^tioc  of  iitturMt  f<ir  their  r«>fH«lt' 
e-.tiiitiMi>'<n>.  1  niAikno  i'liitr)(c  for  ilie  infoniiation,  bntwaaaubUanlial. 
re«'inili"l  by  pai;li. 

Ah  rikrly  a«  1843  the  lrleul'a|th  wm  made  lUW  of  by  thv  |N>liru 
A!ieut  iai.-»  dfty».  by  the  detecLlvM  at  raililingtcn  (itatiini  iitakii 
knii»ii  to  their  bnithct  iitRccra  at  Slungb  rilaticu  the'  inoveuenta 
ni^ll-kiiomi  bad  eharactviauf  thii-viah  |ii'ir|wn.iiUi.-K,  who,  c>n  rrmtri. 
A  triptidly  wn niinf; oil  iitrival  nl  Slvii^b  Stati<iii,  lltuii^lit  iL  uiihuc 
i>Ut  in  an  a])]<earune«  at  tbu  niCL-couiw,  anil  either  loltcreil  tV 
Sionuh  or  tank  an  early  ntluru  train. 

Tlitiiiaxt  telf^nm  in  ini]w]rtaiic«  to  that  ralulim  to  ibt   Mrtli  < 
n.K.II.    tlia  Duks  of  Eiltohursh   ivaa  that   wliteh  wa«  tent  ma  1 
raildingtou  rea[iecting  Ihe  Salt  Tlill  treaty,  and  trhieh  rnablod  tnal 
have    the    Creat   Wtatciu    Railway   (.wufauy'a    aergeaat    uf    pali 
(Williainif)  tu  reodincM  on  the  amvat  at  Iwldtiiglwi  of  ihe  8.2&  hn 
train,  and  t-t  wh«ni   1  intiodue^ed,   or  rather  pointed  out,  the  ehb 
(Lctov  in  that  vrry  remarkable  tra^y,  tha  dotting  act  in  wUtA 
geiiUunian  named  C^uleiafl  uas  reijiiealed  lu  lake  a  jiroiulneut  pwc. 
AyLralniry  on    March   Id,    184S.     A    more  atrikiiig    iIliutr«tioti 
tlir    nilnn    of    the    IcleBranh    coiiM     not    pomblj    ho   canMirm 
Williama  wax  iu  ]<i'iv«tc  elotbot,  *o  110  au«|>ii:ioii  wac  aroused,   aad 
waa  actsnged  thai  be  ahouLd  act  aa  conductoi'  to  the  bna,  wUiok  ^ 
ha  ka[)t  until  il  arrivMl  i»  tho  City,  i«beB  the  man  ha  w»»  »]i«aa]l 
aseigned  to  watch  left  the  bua,  ani  waa  falloirKl   by  Williain«  to  Q 
Jerusalem  ootfce  honac,  vhsre,  learning  all  mitioulan  a»  to  uuue  an 
adilrem  of  Ibe  Biujieeted  par^,  he  left  olm  rot  the  night.     Wjllfaun^ 
i nil tr nr till  UB  diil  not  ^  furtlier  tliBii  tlile,  as  ihenuiD'a  apjaiml  tt>p« 
lability  c-iratud  a  kind  of  doubt  aa  lo  hia  i^titc.     Etku  the  dcdu^ 
nuperintendont  at  Paddington   (Mr.  Do  Mayj   reiaaikeJ  to    Wi)!:~^ 
nuil  mywlf,  uheii  1  utieuc^  thu  Ibst  elau  <uria^ in  u'bi.-_h  th« 
Tudv  tn  raildiii^oii,  tliut  "it  wax  all  a  mare'a  uaat,"  ati  opiuiiB,  how 
ceei',  which  neiiliiir  the  Jury  at  Salt  Hill  uor  Ilia  otic  at   Ayhri>U( 
tbniight  lit  to  eudonf. 

On  entering  the  lelr^'aiih   olBcc  the   following  moruing  I  nai' 
inalnictiunn  li)  bend  Wiltiauit  to  apiireheiMl   the  mau  Trhooi  ha  (boa 
at  thu  oaid  vufTee  hi>iBe." 


THE   EFFICIENCY  OF  SMALL  ELECTRO-MOTORS. 

BY   £.    H.    ft-IFFOBD. 

Thnitiitliiir  j^vea  thcroaultaof  tests  outdo  AttbaMaaaachuaetli 
luHlitutti  uf  Tocluiology,  by  Mnara,  F.  A.  PickeroelU  H.  0 
I'mtt.  D.  I'.  Bftrtiott,  ntiil  liinieoli.  Tho  oxperiuiatiU 
t'lL'liiaivvly  dovutvtl  tu  tliu  detoniiiiiatiun  uf  offictciidca 
cuvcniiiig  'iiid  aiEKi'itliiiiwA  of  running  UikW  diflttreiit  toadl 
buiiig  dinrvgnirlud.  Thv  intli'iiniiiiitA  uaed  in  thv  iletctiuiiiatiua 
(if  tTio  ciirrurit  nud  vloutrDinotJve  foroj  were  Hir  WDIiun 
ThoiiiMiira  current  ami  pottfiitlal  ga]vniio]nct«ni.  Thaw  ha' 
jirwviinuly  Iwea  vnrefully  cadihrvtcu,  and  found  tu  be  curractto 
within  0'2  por  cent,  ill  the  poiitioni  in  vhJch  they  war*  mmU  ' 
tht)  tuita.  In  caaes  where  tho  componaating  ougneta  LmI  ta>bl 
used,  theii-  iciteiiaity  was  carefully  det«nniiied  on  eaeh  iajf  «( 
use ;  na  for  HB  possible,  liuwovor,  th«  ui«  wf  the  mesneti  ml 
avoided.  For  nuMJiiLririj  thu  [xiwer  given  out  by  tbe  mtitlll 
motors.  IL  rawr-hidu  Iwlt  nr  ;i  ivtttitn  coiu  wa>  paaieJ  cuinplcti^ 
raund  s  bmaa  pidUiy  on  thu  luotur-aliaft,  Uie  up|ier  cml 
attn^lied  to  ik  a]iriii^-bahtiii.-u,  and  the  lower  and  tu  a  tnlo  pM 
By  vnryiiig  tho  weijjht  in  the  acale-pao,  the  ajieed  wf  the  mota 
could  lie  cTnuigud.    A  Clutilion  balance,  maghiag  to  ^os.,  «« 


'  Abotnnt  of  {wpor  &wu  l^roctK^ingt  of  the  Amorioaa  Ao«laay  1 
Arte  awl  9oi«uat,  given  iu  the  JoMmoI  of  the  Institutioa  of  Q<i 
Kngiiieere. 
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DMi).  In  tbe  tt«U  on  tho  Grarainc  mngnoto  nnd  tho  '}r;un]n<) 
"■DiaU  li)c)>t,'  ■till  tnnctiinm  wor«  tilncctd  in  n  ciricllo  ilynK- 
inoni«t«r.  »  BUNiiticntun)  tif  the  ftrrin  ncvUcd  by  Pri.if.  Bmukult, 
t^  Pnocttoirii,  ittid  It  iljiutiiKi  ituinhiTic  wim  ii»viI  w  .\  rridiiiiii- 
hnlce.  By  cIobUw  tiie  circuit  of  ttiu  djriiHiiio  IlirmiKli  Knviter  or 
kH  raraUnee,  l£e  -work  (lane,  iukI  ooiiAeiiuetiLly  the  [luitur 
■bwirbeil  liy  tlic  btnkv,  utmlil  be  viiriwl.  Fui-  in'ctiriiUiIy 
MBMuruui  the  >]ii-o<l,  tlic  ■pcttl-imlicntor  fmiii  ii  einiill  sin-n  wab 
■mmL  TniA  «'iMCf>iiiii'cU!<)  1*1  tUv  niiit'ir  by  bii  ciiidlwa  hund. 
pHHag  from  Lliti  (iiiUtiy  on  th»  nioUir  nliiift  t.n  »  tnilluy  of  t-bu 
■no  aumeter  as  the  airon.  Tlic  jxiwcr  r«i]<ur(!(l  to  niii  thin 
iadioUor  "tw  cstromely  sitinll,  mul,  in  eintnniiinjf  llie  wnrk 
dene,  WM  not  cotuidcTea.  ThoBlip  of  thi- btilt  vraH  iiegligibk>, 
M  ihova  by  nutncrona  tdtts.  Witli  the  Onunnia  niiLgiiot'U  hikI 
Uw  Onuame  *nMll>liKlit,  «  c<>iitinii>>u«ly-r«cuix]in(j  en;i,'iiiP-{:>iiinter 
iHWiiwd,  conn«c*<!<]  Ui  the  nuitur  by  inenim  of  a  flexiblo  »|)inil 
»pnnp. 

T1urt«iiD  iinitxri  wore  t««t««l.  «  Bhcrt  dfJu-TiiiUoii,  or  rcferunuti 
tit*  [NiMislii.-d  nco.Miiit^  of  eiwch  of  which  ia  ([ivi-ii  by  the  iiuChi>r. 

The  MuChnr's  Table  II.  sivtw  full  deuils  •>(  the  t«BtA  of  the 
m<ide1  Kilimiti  iiiAcbin«.  The  motjirs  tested  were,  with  one 
BcapCHjii — thx  Crammn  Miinll-lij^ht  nischinu — ijit««doil  fur  vptj 
Upht  wnfii,  and  Lbe  <iItiL-it;ii<:ica  wuru  thtiriiftiru  iicit  titvirly  m 
hah  aa  would  bo  Bbtm-ii  with  Urger  mndiiiK-N.  In  ii  \Mimr  mi 
"Qsctnmuton  aud  their  GaT»miii«ul,"t  Pr<jfB-  Aj'ii>iu  nnd 
Prrry  atete  that  niotora  iiiny  be  coiutriujti'd  Id  dolivur  I  h.-ii. 
;vr  lOOlh.  of  dead  weijjhl.  Titble  111.  dues  luit  BUp[M>rt  Ibis 
CDOdnkiun  ;  itiu)  t)u<  nuthur  tbJnkii  thiit.  fnr  iiiml^^nttety  amitll 
■OtonL,  3001b.  )wr  b.-n.  wotild  hn  n  di»ur  tiEiir*'.  iilthoii^h  with 
bf^M*  njutms  tliia  wuuld  bu  umuid drably  ivtiiciKl, 
Tai^lk  1. 
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Da  «   fturf'BouBd    CoaM,   vt    Cnblo-UjrliiR    In    tlie    AMooa 

WTe  have  read  this  book  from  beginning  to  otid  with  n 

pw  d<y»l  of  p!c«««n!.     It  ccitAinly   ])omweuicfl   the   gTcat 

Biril  of  "  'ffj '    uirtl   livL-iiiit»»,  uml   in  cumtuun   with    thu 

oetdr  kniie-griiider.  "atory  it  has  none."   The  Wiok  is  what 

ilwiryon^  to  He,  4  "[lortion  of  a  diary  written  (Imiiij;  a 

aiiVo-vaying  exjiodition."     The  csfHi'IituiM  was  that  of  the 

SQmrtown  f'ompaiij-  to  lay  a  poition  of  the  West  ('n;t.tt  of 

JtSnsM  (iibleii,  ittd  wc  may  go  further  than  this  hook  does, 

III  NtAtiiig  tbat  the  cxpciiilidit  w;ls  jicrfcctlv  smxussful. 

Xoi  unly  did   it  do  good   work  in  luying  <^at)lcs,  but  tho 

expedition  lulded  ext«nrivoly  to  oiir  kno-»vle(igo  of  the  ocean 

t  J*mrwU  «f  th«  Society  of  XvltjSntt'h-EusiUwra.     18B3,  l>.  301. 


bod  tbiiiugh  Lbo  iintnoi-i^iiH  HouiidingH  that  w«rc  ttikeii  over 
the  course  in  which  the  dbles  wore  Uid. 

Thin,  the  newest  hook  about  c*W*-laying,  caiwed  iw  I* 
louk  out  and  con  over  once  morB  the  firat  desririirtive  book 
on  the  Bubject,  thiiL  of  T>i-.  W.  H.  Ttuwiell,  i>ulili«hefl  jittt 
over  twenty  years  ago,   iii  which  tho  oorirhiding  scnt«no« 
reuds ;  "  llio  lust  word   tiaitaiuittod  through   the  old  telo- 
i;ra|ih  fi-oni   Eiim|ia  to  Anieriai  vras  '  Forwiinl,'  and  '  For- 
ii-ai-d  '  ii  the  niolt«  of  t)ie  onterprieo  rtill."    From  then  till 
now  Lho  ciy  biia  hvfin  "  Konmi-d,"  till  tho  Alexanders  of 
tile  tabic  irarld  huve  joinixt  together  the  iittormcst  partA  of 
tho  earth.     They  may  hav«  no  now  worldit  to  t'on<iiier,  but 
their  work  i*  far  from  comjjlotc.     Feeding  iiute  to  the 
niiiin  ciiblos  will  bv  needed  in  every  direction,  und  oiblo- 
Uying  and  cable- refiajring  wilt  long  be  it  field  for  the  dis 
play  of  science,  ojqienonce  and   RlciU.     Mr.  Cpcwch'n  hook 
does  not  protund  to  bo  Hcientihc,  in  fuct  tliat  part  of  tho 
biutinufu  is  carefully  eschewed;  but  it  U  a  gniphic,  racy 
«kotcb  of  the  life  led  dtii-ing  a  cable  laying  ex[M»iition.     It 
t-oucheA  with  a  light,  but  linn  hu,[id,  the  lift)  on  iKNird  ship, 
Itoth   while  waiting  :iiid  whitv   active ;  It  describes  lirielly 
but  clearly  the  bnwd  |»eciiliiirities  of  the  placoa  touched  al, 
and  kee{>8  up  from   hrnt   Lo   lust  a  gtKKl  sutmti-aLiim  of  fun 
at  utt    tho   surroundings,   and   csiwciully    ihc   ijruiis  Imijui, 
Those  who  luvu  had  a  jioep  liohinil  the  Bcuriee  will  have  no 
difficulty  in    fitting  the  cfiaractcfs  of  the   lx)ok   to  iudi- 
vidiialH,  although  the  noms  lit  pinmf  iMod  give  no  clue  to 
out^iden^     As   a   sjwcinion   of   the   aiitborV   manner  und 
lighter  miittur,  wc  may  tiuote  the  following,  wherein  Mr. 
Jonkins  doxctibes  hi^  firxl  night  >\i  Accr^.     Mr.  Jenkins 
waR  directed  to  tho  hoiwo  of  a  Mr.  Schwurtz,  at  which  in 
due  course  he  nrrivos,  cooHv  w;ilks  In,  takes  tho  easy  chair, 
and  cnmnienc««  a  pii»o.     fly  and-bye  ho  in  dincoverml  by  a 
KervuTii,  who  rushes  ofTaint  brings  back  Mr.  Schwortz,  who 
cries  otit:^ 

" '  Who  are  yon  1  liVh.it  do  you  want  V  AVh,tt  biiRineis 
have  you  got  here  1  Jiifit  clear  out  of  my  house ! "  To 
which  1  replied,  not  tjuite  liking  his  tniinner,  with  con< 
siiternhle  deliberation  and  interspermd  with  Mveml  iMiffs  at 
my  pip«^— 

'"I  am  afraid  there  is  some  little  misunderataiiding  hero. 
My  nn.me  is  .lonkiriR.  You  I  believe  to  ha  Mr.  Schwortj; ; 
and  I  wiUf  told  that  you  had  kindly  otfoi^xl  to  pnt  me  up 
for  the  night.' 

"■My  name  is  S<?hwortz,  but  I  never  heard  of  yours 
before ;  so  the  sooner  you  move  out  of  my  house  the 
bettor.' 

"^^'e^,  thin  treatment  kind  of  roii<)ed  me.  It  nrasn't 
hos{>itflb1c  to  say  the  lonot,  conitidoring  it  was  my  tlrst 
night  aahoic.     So  J  said— 

" '  Mr.  Schwortz,  I  reckon  you  must  be  laljouring  under 
Rome  mistake.  Your  name  waa  given  me,  this  hnune  was 
pointod  out  to  mo,  I  was  told  to  come  here,  und  liure  1  am, 
and  here  I  mean  to  stay.' 

"'  Itiit  f  [lout  know  you,  I  tell  yoiL' 

'■ '  Woll,  if  it  comes  to  that,'  I  replied, '  I  don't  know  you 
DJthei-.     So  we're  level  there.' 

"He  looked  at  me  gupiug  for  a  rainuto  or  two,  and 
then  he  pulled  himsetf  together  and  b^gan  stumjiing  up 
:inH  ilown  the  room  kicking  ut  all  tho  tiiblos  and  cnaii-8 
which  lay  in  his  way. 

'"This  is  ft  nice  state  of  things!  Voti  come  in  here, 
light  a  piiJc*.  seat  youreelf  on  my  favourite  Oduiy  chutr, 
and  positivuly  refuse  lo  move  w-hcii  w  roqueBt«d.  You'll 
1)0  ordering  dinner  next,  I  suppoae.  Is  there  anything  I 
can  fetch  yuii  ?'  he  addji  in  a  tone  of  mock  ecr\'ilily. 

"  •  Well  now,  since  you  mention  it,  I  should  like  a  bottle 
of  Liger.' 

"  \Vhtithcr  ho  felt  himfielf  wholly  uiiequa.1  to  contend  any 
longer  against  the  course  ihitign  weru  tiikiiig,  ur  whether 
lh(!  mention  of  a  favourite  drink  wae  mirlicienl  lo  dispel 
1  couldn't  wy ;  but  the  expression  of  his 
changed  and  broke  into  u  ludiaiit.  ncdle,  4iid 
turning  to  the  nigger  who  wiie  standing  in  the  door-way.  he 
cries— 

'"Hie,  you  niBcal,  go  and  bring  a  couple  of  bottler  of 
lager ;'  and  then  be  iilucuJ  before  me  a  box  of  cigart,  and 
sitting  doHTi,  he  miiao  bimaelf  so  agreeable  thai  1  don't 
know  if  1  have  ever  fwen  better  lodged  in  foreign  jiarte 
than  1  was  last  night." 


his    linger, 
countenance 
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CKttjtas,  Pod  OSkf.  and  Postal  Ord«r»  for  Siihaniptioru 
and  AdrfrSisrmnits,  shotdd  be  made  paytiMt  tv 
C  H.  W.  Biuus,  139-liO,  SaJUhnrif  Cwrt,  FlrH 
Street,  Limdan,  awl  (if  aiis^eil  "  Union  Bank." 


«it.  6d. 

It  mouUi*. 
13s.  OiL 

8«.  6d.       . 

17».  4.1. 

(kfid.      . 

19a   6d. 

NOTICE, 


IP'Uhtmr  issue  of  Jnntiury  a  -we-  gure  a  Poitnat  ofTL.  GlUVlw^ 
Bay,,  Praident  of  the  Society  of  Tetrffniph  Ettyituer»,  arid  nUited 
our  inlcutvm  nf  pviny  a  stria  of  Ptrrlnuts  of  eminent  Ele-ttri' 
nam  of  the  ceniurj/.  In  fidflmetd  »f  mar  pnmiu  «r  hunt 
alrtadj/  itaued  a  Portrait  of  W.  H.  Wollaston,  M.P., 
F.fi-S.,  kAo  was  in  hit  scienfi/c  prime  at  tht  beginning  of  tht 
wjthiry.  This  tail  he  feUowed  by  SlB  iivltPUlun'  DaVY, 
F.R.S.,  tehote  fame  as  an  eUetridtm  ig  iNtf  more  promititat 
tlian  ikut  uf  WoLLASTO.^T.  Portraits  of  Past  Pretidentt  cf  the 
Son^itf  an  in  preparation,  aitd  ue  A^  Mm  to  Atiri  rmdj/  tiutt 
ufPmv.  a  E.  HmiKKs,  F.RA 


INTERFERENCE  OR  COMPETITION. 

The  action  of  tbc  Ma.'fim-Wcetou  Company  in 
coiiuectiou  with  the  recent  uegotiabions  concerning 
ihti  ligbting  of  the  City  with  the  electric  light  has 
been  coiiiniented  on  with  condderable  attperity  aud 
severity.  The  time  has  come  when  the  queBtiou 
inay  be  naked  if  such  action  can  be  justilied  io  soiy 
Bhapo  or  form  by  the  laws  which  usually  govern 
business  tnuiKactions.  Competition  may  be  fiur  or 
unfair.  It  may  be  keen  and  sharp,  yet  perfectly 
legitimate ;  while,  on  the  other  hand,  some  methods 
of  procedure  arc  disclaimed  by  alt  whose  ambition 
is  to  be  reckoned  amongst  those  deemed  honest  men. 
It  is  said  that  most  of  us  start  out  iu  the  world  with 
the  object  of  miiking  money,  to  make  it  honestly  if 
we  can,  but  to  make  money.  These  wonlB,  which 
are  so  frequently  heard,  show  that  two  ways  of 
minting  money  are  recognised,  one  of  which  is  by  no 
me&UB  satififactorj'.  There  is  one  way  of  making 
money  that  has  received  little  attention,  and  which 
depends  chiefly  upon  the  way  iu  which  other  people's 
money  is  lost.  Directors  of  public  couipanieB  arc 
sometimes  iu  the  peculiar  position  of  being  able  to 
nmkc  money  at  the  uxpense  of  the  sharuhaldcrs.  In 
fact  there  are  four  results  which  their  efTorts  may 
bring  about.  They  may  benefit  both  themselves  aud 
the  shnreholdcrB,  thonisclves  and  not  the  share- 
holders, the  shareholders  and  not  themselves,  or 
neither  themselves  nor  the  shareholders.  As  a  rule, 
directors  are  lirm  believers  in  the  policy  of  one  of 
England's  greatest  premiers,  whose  greatest  anxiety 
was  always  for  the  welfare  of  the  greatest  number, 
bat  who  admitted,  on  being  cross-questioned  upon  the 
subject  that  the  greatest  number  was — Number  one. 
A  paraphrase  upou  the  above  word^  might  be  given, 
that  it  is  the  duty  of  every  firm  to  get  bnsiness, 
honestly  if  it  can,  but  at  any  rate  to  get  business. 
Here  it  seems  we  have  the  kernel  of  fair  and  unJaii 
competition,  the  latter  coming  from  those  whose 
object  is — at  any  rate  to  get  business. 

An  earnest  faith  that,  somehow,  whatever  is  dons 
will  turu  out  well,  and  an  intensely  real  conviction 
of  the  transcendental  force  of  their  own  bustucas 
capacity  are  the  characteristics  of  the  men  whose  sole 
object  in  life  is  to  get  business  and  to  make  money. 
They  idolise  the  American  system,  wherein  no  moral 
law  is  tolerated,  nor  by  which  is  anything  permitted 
to  stand  in  the  way  of  attaining  the  object  aimed  at. 
We  cannot  say  of  those  men  what  Froude  says 
of  England's  forgotten  worthies.  "  their  profession 
was  the  hchool  of  their  nature,  a  high  moral  educa- 
tion which  meet  brought  out  what  was  mo«t  uobly 
human  in  Ihem  ;"  but  rather  we  would  say  of  them 
as  Aitemus  Ward  said,  "  There  is  much  human 
natur  in  man." 

There  are  two  fundamental  ways  and  two  only  fi>r 
obtaining  business ;  the  one  where  tbo  purchaser 
experiences  a  want,  aud  of  his  own  accord  goes  to 


npply  it ;  the  othei,  ana  the  more  frequont,  whore 
the  supplier  has  to  prove  to  the  purcliaser  tliat  this 
ftaiit  really  exists.  The  man  who  has  always  licen 
blind  cannot  of  himself  experience  the  want  of 
"more  light,"  nor  can  ho  who  has  never  had  tlie 
(aneation  of  tAste  want  "  more  swectncsB."  Others 
may,  however,  explain  to  tlie  blind  the  advantages  of 
Jighti  and  hence  get  him  to  experience  the  wont, 
Kid  likcwiiie  with  taste.  The  business  man.  so  to 
igeak,  has  to  open  tlie  eyes  of  the  blind  luid  the 
ears  of  the  deaf  in  order  to  obtain  custom. 

Consider  then  the  special  com:  wchnvc  mentioned, 
tboujih  it  IK  by  no  means  the  only  one  of  its  kind. 
The  Corporation  has  a  faint  notion  tbnt  there  exists 
a  want  of  more  light,  and  that  it  can  be  supplied  by 
electricity;  but  it  required  the  consiBtent  and  per- 
HBtent  efforts  of  the  Brush  CooipaDy,  extended  over  a 
cuuplc  of  years,  to  thoroughly  convince  a  coiuuiittee 
ot  the  reality  fur  the  want  and  ahility  of  that  com- 
pany satisfactorily  to  supply  it.  So  far,  however, 
^access  has  attended  the  Company.  History  reconle 
the  lighting  failures  in  the  city,  and  unwritten 
history  tells  the  reason  of  these  failures.  It  in  ajjreed 
aruong  competeut  men  that  there  is  no  valid  reason 
why  the  Brush  Company  should  not  have  succees- 
fuUy  carried  out  the  contract  on  the  lines  submitted  to 
tbe  Corporatiun.  It  in  well  known  that  the  planshad 
been  carefully  matured,  the  details  examined  and  re- 
examined, and  that  so  far  as  the  experience  and 
iiaeatihc  attainments  of  the  Company's  staff  could 
suggest,  they  were  perfectly  well  adapted  for  the 
pnipoee  in  view. 

kt  the  eleventh  hour,  tbe  Nfa-xim- Weston  Company 
comes  forward  with  a  crude  ill-considered  scheme,  and 
oSn%  to  perform  certain  work  for  a  certain  sum. 
Now  we  most  distinctly,  deliberately  and  emphati- 
cally, say  that  the  proposed  work  could  not  he  carrit^d 
out  (or  the  BUHiH  which  have  been  publicly  mentioned  ; 
tuid  we  call  upon  the  Maxim-Weston  Company  to 
justify  its  action  by  producing  the  detailed  estimates 
apoo  which  the  tender  was  based.    ]f  the  amount  of 
Uw  tender  was  so  low  that  the  work  would  result  in 
tloRs  and  not  a  profit — and  if  this  woji  known  in 
My  shape  or  form  to  the  directore^ — we  say  that  lliey 
i^iXvi  in  a  must  unfair  and  unhiisiness  like  manner, 
w  ouly  to  their  trade  competitors  but  also  to  their 
sWeboldera.  if  thedircctors  have  been  misled  by  mis- 
ukuJatioua  of  their  servants  tbe  sooner  they  aekiiow- 
Wij-e  the  fact  the  better     There  is  no  doubt  but  Ihat 
tlie  damage  done  by  the  miH-tinind  action  to  the  im- 
luediato  progress  of  the  industry  bas  been  very  great ; 
*£d  if  such  actions  are  to  be  connived  at  without 
ioieml  condemnation  the  sooner  that  fact  is  known 
'lie  belter.     Is  it  fair  competition  to  wait  uH  an  oppo- 
ii«nia  scheme  and  price  are  practically  public  before 
unking  &D  oSet  for  the  work  ?  We  will  not  say  a  word 
V 10  the  possibility  of  tbe  Maxim-Wcston  Company 
brine  able  to  carry  out  the  scheme  proposed.  Let  it  be 


assumed  that  no  hindrances,  financial  or  otherwise, 
would  have  been  met;  the  qtiostioii  still  remains 
w}ictber  it  was  fair  competition  to  utilize  obstructive !y 
another  company's  initiative  and  labour.  If  both 
schemes  bad  been  put  forward  together,  and  driven 
side  by  side,  there  would  have  been  nothiuglosay;  bat 
it  was  not  so,  tbe  one  was  not  beard  of  till  tbe 
other  was  practically  settled.  We  maintain  that  the 
action  of  tbe  Maxim-Weaion  must  be  repudiated  by 
every  honest  trader  in  the  country,  till  such  time 
that  they  can  show  that  they  were  called  upon  to 
formulate  a  scheme  and  to  Bubmit  a  tender,  and 
prove  incorrect  our  contention  that  the  work  pro- 
posed cuuld  not  be  carried  to  success  for  the  aiiiouut 
specified  in  the  tender. 


THE  PRESENT  STATE  OF  FIRE  TELEGRAPHY. 

The  paper  read  by  G.  K.  von  Fischer  Truenfeld 
on  tbifi  subject  at  the  last  meeting  of  the  8ociety  of 
Telegraph  Kngineers  is  »n  interesting  one  from 
several  poiuts  of  view.  The  subject  is  one  that  has 
been  but  little  studied.  Unfortunately  tbe  demands 
upon  our  epace  preclude  any  posflibility  of  gi>ing 
tbe  paper  fully,  so  that  we  must  content  onr»elves 
with  giving  the  conclusions  of  the  aiithor  as  deduced 
from  the  mass  of  statistical  information  examined  by 
bim.  There  is  only  one  point  in  this  paper  whereon 
our  opinions  differ  materially  from  those  of  the 
authnr.  Hut  first  wc  give  the  author's  summary  as 
follows ; — 

I  will  now  recapitulate  the  facbi  whicli  result  from  tba 
Humorous  ofBcinl  re|inrm  Uid  betore  you,  vis.  :^ 

1.  Siii(;e  the  subject  of  (ire  telegraphy  wa«  tifst  publicly 
ititroduc*!  before  thi«  Society  in  1S77,  n  gi-cat  cene»l 
progniss  bft-i  been  made  in  British  towns  and  elsewhere  In 
the  inrrpji.'ic  of  facilities  for  raising  Kjieedy  nliirniiii  at  tht3 
outbri^iik  of  firefl.  The  time  bctwenu  Iho  discovoiy  of  a.  lire 
and  th(i  iip|)Biir»iico  of  the  brijpido  bus  thus  been  luiisidcr- 
ably  reduewl. 

2.  Firfr-telegi-aph  strfiet  call-imtiitfi  were  flret  iiitnxluccd 
in  London  in  lUe  year  IHfiO.  They  not  only  pruved  to  be 
of  great  vuluu  iti  rodiidii};;  aorioiu  firus,  und  thus  saving 
|irvii>erty,  but  it  abn  Hoon  nocamo  oviilout  thiit  the  tour  of 
willitl  (faiiiitge  to  the  lirn-telegraphH  a.iu1  of  fuUtj  .-(lui-nu;  Irainz 
niisu<l  \s  not  so  w-oll  founded  m  to  detract  from  the  hign 
viUiie  (if  a  com[ilcto  fire-telognbph  installation. 

.3,  Not  only  has  the  niinilwr  of  alarm  poinlii  bwtn  gone- 
nilly  iiicnsjUMd,  but  a  limited  numl)«r  of  Britit<h  tuwiis  haa 
already  succcwtfulty  adopted  u  system  of  public  call-jkoiiits. 

4.  ^Vlthuugh  ii  ^i-ii^riLl  )ii<:reiU«o  of  |>upuLitiou  und  »  coti' 
Hc^f|tlo^t  tncrcosD  in  tlic  number  of  finx  haB  cvcryu-here 
tikpii  ]>luce,  the  percentage  of  seriuus  6reK,  and  with  it  the 
aniuiuit  of  property  destroyed,  has,  nevorthelBM,  been 
;i<tii(>rally  (Iccrousod.  This  bivs  Ijoou  the  consoquoiice  not 
only  of  a  j^roiitflr  ellkiency  of  the  bn'yadBS,  but  esuocially 
of  the;  ghcr  prorwrlion  of  akrm  noint«  to  iubuoititntn, 
irhicn,  agnin,  is  identical  with  ampler  (jravimon  of  tufe- 
graphic  applUnceii  and  with  more  rajnd  telographic  com- 
municiitioii. 

j.  Although  (he  number  of  akrm-}>oiiite  hns  "Diiei'ally 
increaaod  in  Britinh  towns,  ;i»d  the  ]>orc«ntiigo  of  serious 
fii-ee  hiis  accoi'diiigty  climinishod,  tbtuic  undoubted  imprnve- 
ment«  have,  nevertheless,  not  yet  reached  thiil  pomt  of 
perfection  which  they  ought  to  a.tt4Liri.  Both  the  proporlioit 
betvreeu  alarm-pointd  and  inhabitants  and  the  jiercvntago  of 
serioua  fires  in  British  towns  compare  badly  vrith  Con- 
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tincntfil  and  Amcrica.n  towns.  '\Vhei%u!  in  tlio  fomior  Art 
HvoragD  ntimhcr  of  27,000  iiihiLhitunts  cumiU  far  citrh  tire- 
.'ilarm  point,  only  .ihont  ;?,000  jnbnhit-inU  cniTeB]»iriHs  rn 
evory  alarm-poiiu  in  Continental  towiw,  an<]  even  \&g»  in 
Atneri«u. 

S.  As  «onnu*  lirea  hiLve  Kacnme  |iro[vnrlionutely  \ct*,  tbo 
totul  loss  of  proiwrty  has  not  increased  during  tno  la«t  ton 
years,  although  the  total  nninlx-jr  of  fires  has  nBarlv 
doiihloH.  The  ]ite*iont  nvernge  loss  of  |»rfi|Mjrly  for  often 
jii'o  is  thiu  only  uh»ut  bulf,  uiid  oft«n  even  less  tb;^n  hiUf, 
the  amount  it  was  ton  j'ours  ugo. 

7.  The  porconta^^Q  of  lives  lost  from  tivos  ha  not  treen 
aptwwiahly  influenced  liy  nii  iniTKi^e  of  a1arni-|K>iiil«. 
In  s|iitc  of  the  increiftxl  offioieiioy  of  hrifpulem  and  of  moiu 
«3rt«ndcd  teleKra]>h5,  modern  firca  show  it  more  dostmctive 
tendoiicy,  so  thitt  an  increiiMt  iti  thn  |iercetitji};n  of  lives  loHt> 
is  ap^Kirsnt  not  only  in  Fiiyland,  Imt  jjiMierjlly.  Ax  the 
protection  of  life  chiefly  dcmnds  (i]>on  foctora  which  lie 
very  nmc-h  hcyond  the  roacli  nf  evon  the  most  eftioiurit 
brigade  :tnd  the  moot  perfect  t«1egniiih  etiiiiiinietit,  the 
hitter  I'ait  only  contritmlA  in  pravitiitiii^  ii  moro  mpid 
iricreiiae  in  the  death-roll  from  tirco. 

8.  Th^  inhuhitantji  of  all  Uiwtis  which  have  tidojitod  lire- 
t«)ti^'ii|>hA  suoti  liecumc  used  to  thu  okctiicaJ  appliutiL-ea. 
Thius  hv  I»r  the  grciiler  iiiinilier  of  (ire  aliimis  have  lioBn 
imnsnulted  bv  strc'ut  ciill-|ioiMl«  anil  other  elvctric'ii]  Htipli- 
aneea,  and  uiily  *  very  amsdl  pi-opoi'tion  have  been  received 
verbally. 

9.  Coiteidornble  iidvaiita^es  aci^nio  to  any  lirv-telcicraph 
^•iitom,  luid  i:onsci|\ntntiy  to  the  protection  of  pmpcrty, 
from  the  connec-tioii  o(  such  system  with  that  of  the  Tele- 
phone l'lxcbiin};e. 

From  the  general  tone  of  the  paper — -as  well  as 
conclusion  7 — we  Rather  that  Mr.  Trueufeld  was 
sarprieed  to  find  the  percentage  death  rule  undi- 
mmisbed  by  the  increased  use  of  better  appliftnces. 
We  on  the  contrary  should  h»vu  been  jiit>t  mi  sur- 
prised to  Bud  the  percentage  death  loM  diminished. 
It  seems  to  us  that  the  use  of  better  appllance«  is 
caiculated^ — »s  wor  proved  by  the  author^ — to  losseu 
the  avetftfie  money  loss  per  tire,  and  that  is  a  great 
achievement.  As  a  matter  of  fact,  we  believe,  the 
niAJority  of  deaths  ate  caused  by  suffocation,  aiid 
probably,  in  the  greater  number  of  instances  where 
lOBB  of  life  occurK,  Ihe  death  takes  place  before  the 
exiBtence  of  the  fire  is  known.  Of  courao  we  must 
except  from  this  etatemuut  fircu  in  tboatres,  although 
again  the  death  ih  h<;re  due  to  miffocatiou  ;  but  in  this 
case  the  disaster  is  usually  due  to  a  total  disregard  of 
all  provision  for  emptyuig  the  theatre  quickly.  If  our 
contention  is  right,  the  death  ratu  will  always  bo 
proportional  to  the  number  of  fires  imd  not  to  Ihc 
magnitude  of  the  tires. 


CORRESPONDENCE. 


TRANSFOUMEliS. 
Tt)  TiiK  Editok  or  TUK  Klwitkii-ai.  Kngixkkk. 

SlK :  I  hiwl  more  than  one  itimon  in  not  giving  full 
figures  in  supjiort  of  my  Hrgumoiit  in  favom'  of  "  truiis- 
forminu  by  means  ot  accumulatoi-s,"  at  thu  raceiit  meeting 
<^  the  Society  of  Telegraph  Kngiuoeni. 

let.  I  bad 'already  writteii,  nl  the  reipiest  of  my  friend, 
Mr.  lOipp,  ^  momomndiim  for  his  p*.per,  and  I  did  not 
consider  myself  jiuiiitieil  in  using  tJj«  aune  figures  pending 
the  publicdtioD  of  thitt  «titteniout. 

2nd.  I  prefer  to  brin^  these  figures  foi-wanl  In  it  (»[»«■ 
of  my  own,  where  I  »tiouId  hj.ve  thu  right  of  rajoindoi' 


after  they  have  been  thoroughly  eriticifted  by  othera. 
»re,  jieHmpi!,  awiirL-  lluit  I  intt^iul  to  dtjal  utth  the  eu 
in  a  rrapfr  I  am  to  read  before  the  Society  of  Arts  in  1 
and  I  trust  that  the  council  of  the  Society  of  Tale{ 
Engineers  »-ill  bciible  to  find  room  for  ii  ehort  ]u]ier  oi 
(■HmL-  subject  dtiriiig  the  [tresent  sauion,  so  tlut  ever 
iiiten^ted  in  the  Rnhje4.-t  will  bure  amjile  opportuni 
critici»ii\g  my  ligitres,  hikI  fonning  hta  judgment  tb< 
— VouiK,  &c.,  R.  E.  CromptI 

Mansion  Uousc-tmthlings,  London,  E.C.,  March  1^ 


1 


FIUE  OI-TICB  RULES. 
Til  TEiK  Editok  oi^  Tiui:  Eucutbical  Enoiskkil 

Sm  :  At  ti!n''th  Ihe  blow  has   fiillen,  and   we  hni 
another  sot  of  FJi-«  Insurance  niloit! 

We  hjive  t(Mla.y  teun  a,  copy.  a,iid  ure  presume  tl 
not  only  will  tbu  I«lL>^raph  engineers  get  out  n 
every  individual  iiisiimnco  comimuy  will  follow.  Wha 
contnictni-s  la  do  then  :  what  will  the  public  think  t  3i 
if  the  society  had  only  boen  eonteut  to  :idu|ri.  tbu 
known  Phoenix  rules,  and  embody  them  as  their  owt 
couree  acknowlodKing  their  origin),  all  tluH  trouble  ii 
have  been  urert«<l. 

\\'liri  can  toll  the  amount  of  damage  that  will  be  dot 
our  industry  thvnngh  the  obstinate  and  irresiunsihle  at 
of  onr  presumably  re]rre$ie»tatlvti  xociety  t 

If  :t  ]io]l  hiid  boen  liikvii  of  the  soeiety's  momtMsra,  i 
tliu  ulcctrical  tiiidc,  would  not  the  YCixiii.'t  liavo  bee 
fiivour  of  lettiny  well  alone,  tiiid  giving  to  the  Pin 
rulc»  (which  certiiiidy  hav«  the  merit  not  only  of  pri<i 
but  of  socureil  succewi)  tfae  authority  of  the  in 
society  t 

Tbtisc  are  burning  rpiiMtioiis,  and  certainly  r(H[mra 
immvttiutc  attention  of  cveiy 

Euxn-KICAL  COHTRACTG 


ELECTRIC  MOTORS.' 


>riiiii(i«l 


iir  ■>.  A,   LtIBb).  JVV. 

Tlie  der«]i ijtniunt  of  iJKutlci.'tric  motor  from  its  priinitiv 
up  to  it*  ju'i'HtMit  lUiUi  111  »dr)tiican)«nt  and  uaafubieM  hat 
HiniiUr  to  Ihe  gritwtU  <j[  nuivrly  all  ot  thoM  graal  diaoov 
vliich  havn  pmred  ttiuiuBelvw  a,t  finit  aci  Kd>ptabl«  uid  tht 
necesKsry  to  the  wniils  of  everydi^  life. 

Tlio  histifry  of  tlie  ini'tur  is  s  very  reaiArluihla  one,  not 
iw  ji  Htiiry  of  nijiirt  iiniirovcniont,  but  also  becHoae  tta  lint  ( 
tvn  belong  tu  wry  nicunt  tiiiius. 

We  ciiii  nuw  lUK  iiunielvuii,  iKit:  witbout  utonuhment,  w 
liupp«iiiMl,  sei'ing  that  thu  InwN  of  tlw  cnnMrvMlinn  of  en 
were  so  gQiipmlly  ficceptwl  Ih«t  ihe  ruvenibility  of  thw  djn 
mill  mot'ir  was  m  lnt«Iy  diacuvured.  It  is  <]ntt(i  truo  tlul 
tirnt.  iimtop  W!ui  htiill  many  juars  ago,  but  for  a  long  time, 
iiftor  Uhi  tlynaniii  tiitd  iitiilui^one  many  msrked  improvemi 
tliu  niiilur  wiui  Rot  tumtxl  Ui  pntctical  Accoinit.  In  other  w 
dytinmiM  imd  uioton  have  «U  slons  b»»n  kept  distlDolly  « 
and  even  to  -day  there  exists  sivinetimcs  w  coitAin  indefiaiti 
about  thsir  rohitioii. 

Wu  now  tinow  that  tbo  (jenoi-al  term  "  Dynanto  El« 
Mncliinn"  inclndtis  not  oiilv  fjunorst/trs  of  elMtriiiity  but 
iipjilinncc*  f->r  noitrciling  Rioctricity  into  otiiei'  l•^Tms  vt  qw 
iiikI  tlmt  iJ]  tlio  iiintti4>nuitioiJ  foi-mulxi;  wlijcb  liave  bui>ii  np 
to  ilib  dyniiiiiti  at  a  ^iuturat«r  uf  ftWtricity  Hr«  iMiUAlly  appui 
Ui  the  dynamo  wh«)i  viewed  as  a  source  ct  aiotivo  i>o«er, 
only  vliniijj^iB  iivcvsifbry  tii  aoy  f(>rinuho  t«Ut«  to  tiw  algai 
aifmft  of  ctnlAin  Byiobol*. 

T]n<  fLiEitoru  of  rwcrsibdity  is  -.if  extreme  iinportMice, 
inoitnit  tliiit  ttiiy  nito  •>(  ci>oittroi'ti'>n  iir  of  dwujjii  thftt  toni 
maku  a  dynoni"  niAchinc  an  vlbcicntappanttaa  will  give  idoa 
runulU  wficii  iun.fl  in  c'liucLttuii  with  motcrs.  Uthurvottsii 
tii^nn  may  pruavtit  tliuDiauU-ca,  ([ucstions  of  spoed  Mtd  outpa 
luiit  wvi;;lit  of  luatuE'iid  tnay  arisv,  aud  tliose  may  be  differa 
the  Iwo  tMusuK,  but  tbtiy  are  of  a  niMhatticid,  or  nt  aiiy 
aeumidaty  iiitutaat,  aiid  in  nu  wny  aflL-ot  Ike  iiialtidiintiail 
sidemlions.  hi  wliati  follows,  tlivrefoi-u,  wu  shall  \uv  the 
"dynamo  uluctnc  lUAuliini-"  to  d«si^ut«,  uiilws  otboi 
s[rouilivd,  uithci'  «  ggnoroti.-t  of  cloctricity  or  a  dynuuo  revc 
I.I.,  a  motor. 

In  Older  to  eive  mi  int«Ui)(ibl(i  nnjow  of  tlie  ivork  wbiel 
Ifeeii  done  on  dyiiniuuii  and  prolNUti  Uw  wsy  forn  fowcomli 
tiiins  whicli  will  r»llow,  it  may  be  well  to  deeoribe  briefly 

*  r^iici  n^'ul  U'runi  tliu  Naliuiukl  EloctrJc  Light  AsMxiUtion, ! 
burifli,  V«b.  ai-23. 
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otnpQMnt  puts  o(  a  dynamo  eW'tric  machiiio.  nDtt  rcf«r  to  the 
parpoHS  lor  which  the;  u«  inteiidetl.  In  every  dyniiiiio  W4i 
Bnt  luv«  a  ooDtuiuation  of  Ihe  follrtwiiii;  i>l«in«iiU  : — 

(a.)  An  iniQ  bixly  ur  [mtnenork  oouBtitutin^  (ho  luBgtMttc 
UmU.  Thta  le  always  wrapped  ov«r  a  cortAiii  portion  <if  iU 
kngtli  Willi  uuHlatod  coppor  wire,  «iiil  ibi  puqxMc  n  tn  imKJuci: 
bctwoen  ita  oiHla  ur  poUr  i»irfii<!v«  »  rfgi<iii  <>f  iiinx'iiiutic  furcu. 

Ik.)  A  sarws  of  ooils  of  n>p|wr  win;,  gviiurnllv  wmiid  ujjun  a 
■BMlvided  iMM  riF  in>ii,  mm  caiwhlu  of  iwvijutioii  abuut  un 
uii  In  mieli  a  wny  m  t^i  iiinkti  c«cn  ooU  paaa  RtioceisJvely  befoie 
th«  p-kUr  BurfAM*  of  iho  inagni^iiL'  UnuHi.  This  is  atllvl  the 
umUjire,  nii<t  ii  nlwAfa  b>>  pUood  thitt  it  helps  with  the  iiiAgtiuts 
to  form  anou'ly  closiBd  iimgnetic  cii>.~uit  of  imn. 

{*.)  A  mninuitAtor.  which  ik  merely  the  prujuvtud  vucla  of  thv 
inwtutv  coiU,  nntl  irhicli,  ruv<>lvii)|j  witli  thu  iirmiiturc,  ttSecta 
a  wntiniMncc  iit  thr  ilinwtitiii  »f  ih«  curi'OiLtv  f<rriuci)  Hlt«rru*t«ly 
|Jai  arKl  niiniia. 

(rf.)  ttercral  bnuhM  »r  i^ilWtuni,  iimiiiny  two  ia  iiuinbar, 
rmmrtiifig  of  iiiwnm  iif  iiivlnl  wliLt^h  )irtM«  U|Kni  Uiu  Kuj^uiuiiia  ivf 
Iha  eatnmatalor,  aiid  which  ntv  in  metallic  cuinmuuiciLtiim  with 
On  lamiiiula  of  ihu  UMcliine. 

io  g«O0ntJi  Ihv  MiuataivM  ravnlv«  1>utwMii  the  po1«ii  of  tho 
dtcUv-rangavta.  bat  in  k-idq  tiinchim>«,  iiolnbly  Uvnu  iit(uii<lc^ 
'ivfanuah  aHcnMtc  currviit*,  thv  nnuiitun)  in  Ht«t)un»Ty  mid  tho 
nugBat  pdUi  tbenuwlvM  rcvtjro.  Thin  is,  bvwevcr,  iui]iii>U>ri»l, 
ioMtnucb  a«  whnt  w«  hnw  to  coiuridw  i«  Ui«  rvUtivu  iiiutii>ii  of 
C^  puiJt  Iff  Lhu  uvichiiio,  not  Iheir  Abftvlut«  lutAduicnU. 

It  ntipcnn,  Uiurufui-«,  tbnt  tjie  dynaiiKJ  iiiAchiiii.',  aincQ  it  wa- 
mUt,  Iinitujly  speaklD^i  of  an  cicctm  nw^ut  nnd  n  rurolviiig 
okiI  i<f  wii-D  w  K  TOT]'  umplo  jiiGcv  "I  mavhuwry,  yd  it  luu  tnkvti 
jvan  of  b»nl  lib-Kir  nnd  )>iktiL-uL  Iiivi'sti^itivu  to  vv<j1vo  fr»ui  tb« 
■pinnins  iliiik  'if  P.inuhky  ihv  dyiuiiiti  of  lu-ilay.  Thviv  i»  a 
htUav  m  thu  hiM'Jiy  i>f  thu  dyitiiiii"  «  hivh  niiul  iti>jiti»r  i^tititi'k- 
•Ue  to  eruryimn  thinking  "f  thu  auhject.  When  wo  ruincmhcr 
how  much  uttontinu  hAsbvcn  dirtii;tiil  to  dyiinaiD  nt.-vcliincn,  lutt 
•laly  by  practical  but  also  by  Hciuntilic  iiion,  itiirl  rumllcut  lh*t 
*11  tbc  uiatiniitU  for  ■  onntilotc  tho'O'  '-•^  tiw  ilyimmn  hnvu  bcuii 
fiir  MTTciml  yean  at  Iwiid,  we  luxi  iiiditiod  l^)  wmidHi- itt  tho 
khkcncc  of  Hich  a  tliu«ry.  Ereii  U>-dAy  im  uiimiil»k-  thouiy 
niktii,  thfiugh  we  Mv  in  an  imiiieiuunibly  liettvr  ixiaitioti  in  this 
nspocl  tliiui  wo  w«re  Are  ytnra  a|{o.  Fur  wh»t  we  now  know, 
taw  Car  as  il  b  iiuinediate3y  ap|i1icnblo  lu  drnaiiius,  wc  arc 
mainly  indited  to  the  iMbmira  of  Clauitiuii.  Il'ipkiiin'fii.  nndn 
f«w  uthen.  It  is  (himtitiRirs  clnimoil  thivt  Ihu  thoor)'  of  ihr 
itynaino  hiu  be«n  »«ti<:'U«]v  crippled  by  the  wanL  «[  mitticivnt 
knciwlvdgv  rwgarding  ihv  liiw  of  electro ■mii^ivli.  iii>iiK-ly<  ^bn 
liw  oonnocting  nwcnvtie  furm  with  thu  niA)pictiittii  thtirehy  jim- 
dnosd  in  niHipUitic  ntJilles.  If  wu  nitmit  thnt  nu  emiiiiiivd  fi>r- 
aula  ia  Kquitett  wc  lanat  aditiit  th«  justice  uf  the  cUim.  becAusv 
nu  )L£Cunte  expreasion  rtf  this  kind  has  flv«r  been  i>ri^'inAt«d, 
But  we  shall  s««  that  is  by  no  rni»ni  neoeasary  to  (lepenil  n^n 
anpirical  laws :  aU  that  w«  rmpiin)  an  tho  ctuspt  of  innj^iu'tiui- 
tioo,  Mul  Umm  baT«  bmni  before  thv  world  for  fnw  yv*n. 
^Bowsrar,  w«  now  ptwaaaa  tho  rusulu  of  n  now  sutiw  of  invi«ti- 
^B^idnR  on  iiuufiioliiwiion  and  ms^etjsui  am)  iiugrioLic  iiermeui- 
^Mslty  oiidertakon  at  home  and  abroad,  ninnng  which  tlie  most 
imponaot  are  those  of  Uopkinson.  Ewiiig,  Itowbind,  Waibing, 
ie.  Thmv  rcAiltii,  in  conniwltun  with  th«  work  »lr«tdy  refuired 
to,  make  it  pnoiblo  to  (uilcnUlc  ti>  n  d'luu  niiproxiniHtinii— at 
)(ut  for  Mltain  foruuiof  iiwclitnow— jiut  whnt  miy  given ilynnnio 
■in  do  whunweknow,  bittitlMitadimenaioiuiHiid  tuicihgiimti'mii, 
the  kind  <•(  iniii  used  in  its  munufaoture. 

Thu  word  magnetic  permeability,  tia«d  above  nnd  wliiob  unters 
•"  tniiiiwntly  into  dynamo  oalculations,  is  defiiiod  by  Maxwell 
(Vol.  2,  p.  50)  at  tho  nitin  of  inagnatic  induotinn  to  mn^otic 
tent.  It  is  alao  ea|]«d  nisgiiotic  inductivo  ca]Hictty,  correspond- 
ng  will)  sMcihc  inductiro  capacity  in  eIoetro-stAtt<«.  Following 
■A  an  anjui^  in  a  ditTercnt  aireotion,  it  »otnt)tiiu<«  luipiHriia  tlut 
nsjniiTlr  |H:nui»bility  is  oallod  magnetic  conductivity,  or  r««ii- 
ktiM,  the  id«a  beinfc  to  expraas  the  varying  resIitAn«c  otfercd 
by  Kgirtn  body  t»  the  prodoction  within  it  of  "  lines  of  in- 
mluti,"  iiistAs  the  linos  of  Howatv  o]>|x>suJ  hy  n  (loroiis  solid, 
■knoi;!)  miich  is  forced  ah  iiicoinproMihlo  liipiid,  FuKhur,  we 
*~  t  (MajlwuH,  Vol.  2.  !>.  SI)  thnt  tho  iiin{{nctii:  induution  is 
to  th«  mag^etiu  forcv  in  cuictly  lliv  snmo  vny  lliat 
<Vr«4^  ralalvd  to  elcclminotirv  force,  uAOioIy,  wv  luvg  : 

B  *  »  U  and  C  -  R  E, 

*k<o  M  is  tb«  permeability,  Ktid  \i  thu  conductivity.  But  the 
miofff  is  in  »  mqao  tmparfoct,  for  wh^rens  R  (<»:indnct{vity)  is 
^  >«U(ant,  in  an  tnr,  at  loast,  im  it  i«  nh«inhit4i[y  indap<indont  of 
Iheeartyoit  fliiwing  (Iciivif^  all  luMting  eflucta 'lul  of  coiisidors. 
tica|,  tJin  permoihihly  is  by  no  iii«ans  a  coiivtiutt.  but  depends 
'-  I"'!!  the  priMviit  statu  of  tlte  uiAtvnol   in    rofuruuce   to 

1:.  iri  w-iUun  il^  but  aim}  upon  iU  prDvit>uti  "mugiiuttv 

lUKviy,  Thus  it  is  a  >'aiiablv  (jusulity,  uiid,  for  luuicneUc 
Miss,  grows  leva  sad  l«ss  as  th»  uiugnetiaiuj;  force  iucraasea. 
Vi  mn,  llianifore,  ns^rd  tho  soalogy  between  D  tutd  U  on  the 
ma  faanJl,  and  C  aod  S  on  the  niimr,  as  holdutg  goc-d  only  when 
B  if  a  r«7  niuU  ^oaotity. 


Til  thu  cwiloiiUtioris  am^liod  to  dynamnn  it  is  extremely  impor- 
Uiiit  Io  kiinw  lh(!  dintriljutioii  of  inngnetiini  ninl  the  pol:ir  sur- 
fnttM  of  thv  td'HctEii-jiiiiuncta  ;  tJiat  is,  Lite  tiiimbvr  nnit  dirMtioii 
of  the  liiioa  of  imiuctioii  fi^Jiu  [Bile  U>  pittc.  A  >olutii>ii  of  (his 
piYiblcin  can  bo  Hrrivcd  at  iiiatliemat'imliy  in  an  Hppnixiiimtfl 
wity  only,  anil  ihon,  ns  a  rule,  by  Ihe  consideration  of  wliat 
Utksa  place  in  tJie  least  cmn[ilex  fonns  of  snrfsces.  To  attaiu 
oeTtein  entU  the  ^i>liic  metliofl  may  Iw  ii]i]ilied  either  roughly 
by  the  uae  u(  iron  tiliii{[«  or  mora  atn'fully  by  tJin  nnployment 
of  a  amall  iiutni^t  suMitenitod  hy  a  tilni.  By  rtbaeri'ing  Qm 
poaitioos  aasunied  hy  this  snudl  UMgiiet,  when  fully  tusi>unil«d 
in  ililfei'ent  re^nons  of  th«  magnetic  field,  we  can  form  soue  idea 
of  the  form  of  tlie  liehl.  For  we  know  that  the  direction  giren 
Iiy  the  iiugiiet  coincides  with  the  nwidtARt.  direction  of  the  mag- 
netic force  at  that  jHiint  (the  neetitu  litiiiig  iiipiMneil  so  smnll  aa 
to  exetl  Mil  diiitui-hmt;  iiifliiuncu),  and  also  iJuil  Ihi^  tvUtire 
number  of  lines  of  force  in  a  tuinll  spaeo  aumiundiiti;  Uiv  ]Hiiiit 
measures  tho  relatire  field  intensity.  The  positive  iTirect  ions  of 
the  lines  of  force  niny  he  tnken  as  from  the  north  [miIo  Ui  the 
Miiilh  iKile,  both  (iiilAide  and  inside  the  magnet,  and  tliey  lire 
i'vIiiUhI  to  linvit  of  ttidiiction  in  this  wuy  :  Out«ido  tho  magnet 
tliey  <;otiicuIi!,  iiuidn  t.liu  mii;;nut  they  iiru  in  opponito  dirMrtitms. 
Tliu  niniiuntji  to  uiyin^j  thnt  the  liiiusiif  iiidiioLiun  urv  ermttiiuoDS, 
wheroiis  thu  Unas  of  (or«e  are  not. 

<.>thor  methods  nf  measuring  the  field  inl<iiuity  of  dynain'ie 
have  been  prupmgd,  suvh  as  tlia  inagnotometric  method.  Tlia 
r«sults  so  obtAinod  aiw.  howcror.  iiui«cur»t«  ;  and,  indeed,  fcbe 
method  cannot  bu  apidiwL  at  all  when  tlio  annatiin)  is  in  plaoe. 
Nor  cnn  tho  vciy  siiiiplo  poridiihini  method  devised  by  Sir  Wm. 
Thiitnsoii  ho  npph«4l,  bocauso  the  air  wpcu:«  between  the  iu*ma- 
tore  and  magneta  is  too  small.  It  can.  of  cuiirac,  be  used  by 
removifltf  the  armature,  -rnd  it  has  the  advantage  of  giving 
results  directly  in  abnotiite  mautire.  ('nfortunstcly  meuurtt- 
tnenta  obtained  under  those  circutnstAnoM  do  not  give 
us  A  relinhto  hiMia  for  eatcilatinns,  iiuunnuch  as  the 
foriii  of  the  lUApietic  field  ia  strimttly  tnflueneed  by  iJio 
pnieenoe  or  dhsonoe  of  tlio  annnturo,  at  lensr.  wlion  it  oon- 
tauiH  imn.  It  may  bo  renmrkoil  lliAt  inn||[iietic  di«tribution  u 
fxictly  nnsJogous  to  electrie  dintrihulion,  e«|>eeinlly  in  th«  cMo 
of  dielevtnvH,  and  Hint  I  ho  gv< 'int.- trie  form  which  intluvuces  tlie 
bitter  plityn  almost  ns  iiiiiH>rt»nl  a  [wrt  in  tho  inse  of  runf,'iietie 
diatnbuti'^u. 

We  flro  well  *wnre  thnt  the  density  of  olectridty  in  a  given 
]«)rlioii  of  It  vhtiri;til  luxly  depends  uinwi  th*  slvipc  of  the  &jdy, 
And  nla'>  U|>oii  thu  prt-^uiice  near  it  of  other  oliai]god  bodit-s.  The 
tatuir  InwH  of  siirfncn  dimaitieadelvriiiiiiinK  the  Mi-oilW  Kvhkngo 
of  liui-d  o£  for^-i!  obUkiu  in  tliuuisi'  of  iiiaKii<it'>>»i>'  I"  nlmont  nil 
dyiuinioa  the  pole  piuces  Imvu  n»i.'«eBnrily  somewhat  sharpedgM, 
nixt  ih«  number  of  lines  of  force  per  unit  aroa  is  greater  at  the 
cdgos  than  on  tho  ramaining  iralar  lurbioe.  Tliis  number  ia 
subject  to  i«  flbango  when  the  armaturo  is  in  phvce,  and  (a  a 
further  modification  when  the  nmintiiru  revolves,  on  account  of 
tlte  dionges  in  the  dirrctioii  of  the  axis  uf  inagnetiaation  of  the 
Utter. 

"Dicae  Gunddofations  show  us  tliat  any  syiwm  of  raeasunment 
which  will  give  useful  results  must  bo  of  such  a  nature  as  to  be 
Hpplicwblo  to  (he  dynamo  whdi  iti  workiiix  order.  The  ballistic 
motliod  fultils  thtm;  rvipiircimnit*.  it  in  nnlliciently  secunite,  aiid, 
tnorouvor,  involvus  no  spixiliil  diflkiilty.  Wv  hare  simply  to 
suminnd  tliat  iHirt  of  tlii;  niatiuetic  circuit  of  which  we  wsi]t  the 
induction,  wilii  oiio  or  more  turns  of  copper  wire  omnocted 
with  tlie  ballistic  gHlvanometer,  and  observe  the  throw  of  the 
galvanoinetor  needle  when  the  niagnetlsni  ia  rovcrsed  or  rodiicad 
to  zero.  It  is  alu-ays  batter  to  observe  the  dedectiuii  of  the 
galvanoinetsr  newUe  due  t4>  »  nn-vninl  (if  ningnetitin.  Ao  uncer- 
tainty always  Hltonds  a  nxludion  to  MPi,  owliiu  to  the  phenu- 
metioii  of  ruKidual  iiinjtiiiitiniit.  The  gidvnnoniutdT  Raving 
tinea  hoeii  caliltntted  in  abaoliito  measure,  wu  can,  from 
the  throw  of  the  needle,  cAluulaUi  tbe  vnlue  of  lh<3  total  iiidno- 
tion  within  tho  wire,  and  the  luagiiebii.'  force  ia  known  from  tho 
data  of  magnetising  current  anil  number  of  revulutioitt.  The 
exporim«nt  is  rapentud  for  thu  diHervRt  uirta  of  thu  machtiiu,  aii 
lliat  wo  finally  obtiiin  the  vhIuim  of  the  induction  throughout 
the  Mitiri'  magiiutic  circuit.  Sii|iiHiiie,  now,  ne  linvx  measured 
the  field  int4»]Sity,  and  have  a  x-n.Iue  of  tho  indiiction  |)«r  unit 
area,  wb  can  thon.  hy  FantdAy'a  law,  caleulato  the  electromotive 
force  whi^  would  be  set  up  in  a  conductor  muving  in  any  man- 
ner in  the  field.  The  taw  la  this  :  The  E.U.F.  jinHlaiMd  in  n 
conductor  moving  in  a  iiuutnetic  litlli]  Is  er|ual  to  the  rate  of 
cutting  tho  Cines  nf  force.  If  Ike  etmdiictor  fi>mLs  n  closed  cir- 
cuit,the  K.M.F.  dv|tends  ujun  thb  area  of  tlie  circuit.  Heiit^,  in 
order  to  l»o  able  U>  determine  the  E.M.F.  juruduced  in  an 
animturo,  we  must  know  the  meun  iiroa  of  llitt  coils  of  tlie 
armnture,  the  strength  of  the  magiiutic  field,  atul  the  rah;city 
of  rotation. 

CitU  N  tho  lot«il  miiiilwrr  of  hnes  "f  induction  (How  ..f  fuive) 
passing  thr«>iiKh  the  araijiture,  nnd  p  the  current ;  thou  we  li«ve 
for  tho  force  li  acting  when  thu  citvuit  is  dtiplaced  through  th« 
diatanoe  d  x,  by  the  principle  of  the  catucrvvtion  of  energy 
(Maxwell,  vol.  2,  p.  137) : 

d  N 
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I.  HMling  aI  wiraa  «<ititJ  to 
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Jl.  FiiucAult  currviit*  iii    |H>lt:<|iiiKw».      Tliin   ili^jjunilH   uikih 

tvuulier  nf  ttniuturD  vucti'iii  (i.r,,  l)ucliuti<iiiA  nf  current),  iiixl 

smlly  BuulU,  mileaa  ttw  FAciiiDtti  fonii  t>[   itruutturu  u 

FiiucMilt  cuiT«uUi  ill  ihniintiiru.  Tlija  itcgieoda  iipuii 
Unnytl)  uf  field)'  nud  in  tliu  uitnlcni  luiiiinniwl  unnntunj  may 
pa  Q«|{Icct«l. 

I \'.    Rororvkla <>[  in«ffnatiHin  of  nniiutttro  m\un]  Ui  ^± CuietDu 

(ixv«  V  roaximiim  induction  v  ii  x  rnlumc. 

Tlwt  b,  it  ilvi>ci»()K  u[>nn  (strviigtli  »r  &oldVniid  vvlooity  nf 

Nit  ntiiiiuiil  "f  aiilHUvielnn   of  nniinturi;  ttiil  cnii  nifuct 

tizoefA  ill  stt  fur  as  il  m<Hlifies  tliu  lotiil  vi^luiiie  nf  imii  iii 

tltt!  u-niAture.    However,  «  low  iiint,iietiu  re»ialniice  \a  ntx^tttry, 

uid  t(>  Mcure  this  the  ATiiiAluri^  iiiusC  contAiii  much  intii.      [l  ii 

Ml  thunccfiunt  iJul   till  advnittA^u  fruiii  a  HUtioiiaiy  nmiiitunj 

Mil  wxiild  In*  dcrivnl. 

V.   M<>i»i-iit/ti-y  nhnrt'cirt'iiitinii:  iif  nniinUirii  c<>il».  (Ii:|>i;itiliiig 

i)>im  uivf  id  uuui  anil   uiutiinl  ititluctimi  »f  iu-iiuLun:    oiiln  Jiml 

rtrv>i|il-li  id  AvUi. 

Vt.  Filially  :  Friction  in  haaritigs.     This  ia  diRicult  to  eati- 

If  thv  hull  ia  e\i«)i  tliat  Mivin'a  |>nnciplo  hiAd*  true,  l<it<Hi>« 

Itiv  ti>  frictintiAro  «»iifltni)t. 

Iti  rv^datttiu  iii»t'>ni  tlu)  xpcvd  14  conHtnut,  or  nojirly  m>,  Iiuik^u 
IIm  cftU»««  nf  tne  dianiiMtitin  of  enurgy  arv  i-uiifiiiod  t<>  varuddv 
cHtrmto  ia  the  c^nducU'rv  niid  t<'  clianjjitig  ticiil  ■trvii^th. 
Th«M  it)  oiuiHUiiid  wound  ftitd  vuUKtntit  ('urrfiit  iiiolurn  <1c|iviid 
i|>»Q  tliv  l<^d,  but  a*  we  oee  at  uiiw  An  ])i9Ctic»Uy  ciMistaiit  fur 
fe  pniMHyiuMlo  ahunt  inncliinv.  F»r  a  ]'uru  atniiit  tiuivliiue, 
lunaora,  Uie  effidencr,  |>r(>vidud  tliu  speed  d'^ot  iivt  chikiiKU.  is 
iuleyendoiit  uf  Uio  lc4ul. 

Btduru  bringing  tfi  n  cImki  the  fow  rt-innrks  which  I  hnvc  vun- 
tuml  tu  ninkc  ttn  tlii;  aubjuet  »f  <>k*ctric  iiiiitufB,  il  may  iie 
intervaliiig  t<i  give  a  fair  fncln  rvgnnliiitf  lliv  grotvLh  of  tlm 
kiuliir  imliiiiLry,  Mid  pciuit  nut  huw  variuUH  nn.'  thu  d(.'iii>iiid.i 
■Mtlc  u|Kiii  tliu  machiiiw  fur   iiuiiiufacturiiig  niiil    i;!^!!]!!!!^:!^! 

l^ruugb  thv  kinduvns  of  tho  RxL-culivc  C-'imuiKou  nf  the 
Nfttioiuil  Elootrit'  Light  A>viifi:inli<iiii  am  mudiliHl  t<i  bniighufi'ii.- 
nm  A  fvw  figiirns,  which  will,  1  liuitl,  act  us  iin  incciiLivu  Ui 
lOCrcaM-*!  activity  ill  Lhiii  diracUuii. 

Tha  u>iuiiiiu«t-  hiu  mUlroBsod  circulnn  Co  234  cmiiiuMiiua 
niym«l  ill  electric  liijhtiiig,  with  tliu  foUuirLiig  questidiis  :  — 

^^m  I.  Nuudier  ui  lUiitnrB  in  opemtii>n. 

^^M  n.  ^ixe  of  motor. 

^^F  m.  Maker's  name. 

^B  TV.  Currrenl  used. 

^K  V.  ClMrgB{>«r  h.-]>.  iMr  tiiiiiith. 

^H  VI.  ('hargu  jmr  mniitfi  ]ier  arc  mid  iiiCMndtiKHtnt  biiu[i. 

^^1  VII.  ItMuTtM  nc  tu  ftonice. 

^^1  Vni.  CuiMiiiniin*  opinions  AS  to  pfiwer  and  ■ei'^'ico. 

^^r    Aatt  result,  aiuwera  have  iHJtiii  ri<c<iivv<l  rnxii  fifty-six  i-mii- 
^B  puiiet,   and  ftuin  thnsi?  ru^UivJi  thu  rnllnwiiiij  HUk'niL-niCx  liave 

. \vM»gn  chargu  ^rh.-p.  j»er  mont)].  10  houn'  run. ..  810.00 

^K  Av«nL|{<i  cha>){e  mo]iiiilc'iH;enl  Inini),  10  hours'  run  ...  13.50 

^^1  \vwrHgc  ehai^e  perniv  km  ji  till  lOo'clnok., 9.8A 

^H  \venige  cliai^e  piTarc  lamp  until  12  |).ni. 13.00 

^H  .Average  chaTf-p  |iur  arc  himii  nil  iiiglit .,.  22.00 

^^  Higho«lohHtyu  [wr  h.-ji.  iwr  iiLiailh 15,00 

Luwmt  eliJirgif  jh^i*  h.-[i.  jwr  luuiiLh   b.25 

^^B  Higbaal  chiti]{e  i^r  iiicnnJoacL-nt  hinip  per  h.p.  21.00 

^^P  LMTMEcluiTifn  i>erii)GnndeiH;uiit  lamp  ji^r  h.-p 11. 2S 

^^  ^1*  tuotora  siip|>lied  with  curi'ijiil  liavn  tivtm  ii«wl  for  th«  fid 
I'lring  purpfiwa :  Driving  ruiiLibil'ir  fniu,  I'lillur  iiml  culT 
■oohuiM,  pHtiliiig  piv*MH>.  vnrtoUK  iipjuimtiiH  in  rvjuiir  hIihim, 
inrinf;  niaotiintv,  c<illi.-ti  uutk,  tiuwhinuit  in  jfiin  Mhi>|iH,  oniUMf^i 
aa«htn»s,  clcvnton.  lallK-i,  pumjia,  uws,  icl'-ltciuu  {tvt»ei*, 
Moui  bellow*,  (tpplinni-i-H  ill  ttuiudheH.  .ii^c<. 
Sisca  of  iu<it»ni  lui'e  vArity)  from  ^  t"  IS  h.-p.  Twoiity-nix 
|itum|iiiiiio(i  luLfi'  nuppli«d  rii»l.r>iii  from  urc  light  arc^iiln,  14  fi>>i)i 
aiid  incaiidvtvoiit,  uixl  lb  from  iiiciuidciK<>nt  Imnp  cirx-iiiU 

In    34    C9UC1*    lulMicTilM^ni   awn    uiotoia  attd  pny   jxtr  mmith 
|li<r  currvnt  ;  in  oilier  cnaieii  cuitipiiiiicA  own  iiinLoni  luid  cliui-Kt-' 
ditl  for  MUi«.     C>>mpnnied  uiv  i-iidtiavxihng   tu   linve    hub 
iber'v  owit  uiotur  ill  all   »•«><«  nud    p>iy  f<>r  I'uiruiit,      Klevtnc 
ht  poia|iaiites  itn-  (utiiifiwi  fuid  willing  t<>  iiiilHi'gi>  Ilm  liusinoHii. 
nauiiieni  rv|">rt«  '>i-v  '>!•■>  vul-y  Mitntfui.'tjii'y. 
Alllo'Ui;)i  tliu  iiiiiiitMir  ••{  chhki-  <^iUn)  uln>Vu  is  small,  it  is  still 
KiUich  t<^  show  us  how  uKut^tiially  thu  iiivIlt  vdi»  supplant  the 
uMngiite,  cfipcviAlly  for  tliuM-  purjNHu,'*  for  which  the  |><>wer 
IS  •ninli  and  under  uotiipUu:  control.     The  opinion  of 
Firhu  bare  u>od  electric  mol'>ni  imlitiiled  thnl  Ihey  do  their 
rcUi  and  eiicnui^e*  us  to  eXpevt  :i  brillitiiil  future  fur 
ihis  bnucli  uf  Kpiilied  «Iectricitji'. 


ALTERNATING  CURRENT  ELECTRIC  MOTORS. 

uv  UK.  LtiniH  i)vxi-«y. 
fOiiidtwlMf  /mm  jwj/e  AW.J 

What  sofms  U'  nw  thn  sim[il«t,  ohe«p«at.  and  motfc  aBioiwit 
iiioaiMi  '>f  running  iiltnnuiting  onrrttnt  mnt^in  is  this  :  buihl  tha 
mntiti'  on  the  snmu  gvncnd  pmn  a*  Uir  dynamo,  with  such  ttiodi. 
Hcfttjuna  as  tho  ditfei'titit  oondiiiims  of  vurViiig  inipuav,  mid  UArt 
it  mid  excite  the  fi*l(t  uiAj^neta  from  a  continuous  oum-nt  ein-uit, 
run  with  our  Alb»niAliiig  <iii-cuit,  HiipgjlitHi  with  current  by  a 
dynniiio  nt  thi*  cMitnl  statiiin.  If  w(<  wiah  to  ilistribtitv  600 
h»ri>e-p"Wi<r  our  c<>iitiikii<>iiii  ciivuit  alioiihl  Imrii  n  iiMxiiiiuni 
ea|]itci1y  "f  nhotit  50  hiirsc-|Hiwur.  To  start  tin:  niotiir  we  should 
kinve  ilto  folhiviug  rtrmngenieiii  :  there  ihould  1>«  two  brealu  in 
our  nruisture  circuit,  oiiii  between  the  regul.kr  hruthei  of  the 
iiiHchiiie,  the  other  nl  h  ciiiniutuUir  f>>r  tile  continuou*  ciirrenU 
At  thin  sei;'>nd  hixiAk  the  (wo  ends  of  the  drcuil  should  ho  taken 
Co  a'ti'mntr  tmiit  of  thu  poiti mutator,  tin-  niiiiilier  of  luir>  being 
Mich  that  tho  ilitucti^iri  Iff  Uio  currvnt  is  rovcnitMl  «vvry 
tiinu  »  cod  jHuuen  n  jhJia.  T)iv  riltvmatv  linrs  nre  nomutlly 
o'lineeted  hy  11  iiiuljil  i-in;;  ]ireeiied  jignbiiit  tlieui  by  n  up  ring  ; 
ill  this  cam;  we  will  Imvu  the  itorniAl  circuit  jtut  ns  if  there 
wur«  iiri  conliiiiioiis  current  conniiutntor.  <hi  tlie  ntotur  wiiuhl 
he  n  swituh-biHinl  tluit  would  accomplish  the  fuUowing  tilings  ; 
If  we  winh  t<  >  sOirt  w«  turn  thv  lifin<Elv  of  the  switch  t<>  •  G«rt4un 
|H«itiuii,  this  will sliort  circuit  out  i-egolar  brunlies  and  by  tlM 
aid  uf  It  oi'ijjde  of  luvem  wdl  dr'p  the  continuous  circuit  brusltM 
i>ii  the  oiuiiiiiljitur,  «!  the  aumu  time  ptiliing  Auay  our  niet*l 
riii^.  The  motor  will  then  stiut  an  it  (.■■•ntiuuoua  currvnt  motor  ; 
when  it  has  reached  it*  pTojiei  nuiubor  uf  revolutions  'JT  is  above 
it,  tuni  the  handle  n  little  furtlicr  ;  the  continDKUt  cumait 
bruahea  will  he  roiitvd,  the  iiietAl  ring  will  coiuieot  the  oommu- 
titttir  Intra,  and  the  nltoniatiiiii  circuit  will  be  inmle,  and  Lbe 
motor  will  continue  to  run  mid  will  do  w-irk. 

Now,  I  onimidor  that  the  wlvitntAgui  nf  this  plan  nrv  tbene  : 
It  niiibes  the  mutor  simple  nnd  chiuip  to  liudd  1  it  will  be  mnr« 
eflicient  A»d  havun  grcitt«r  iiut|nit  tliaa  the  other  mi'iors  thiit 
liAve  been  di.iin.'xip.l ;  the  currvnt*  lo  excite  the  tlehU  will  hnv« 
to  be  niipiilied  nnjdiow,  and  they  cannot  1>K  mlppliei]  more 
(-■cunoniiiudly  than  from  the  cf-iilral  suitioii ;  tuing  simpler  tlicra 
will  Ih!  lean  liability  of  deRtli^euiellt. 

The  motor  deecribed  by  Piofcs*.r  T]iuiii»oii  that  I  mentioned 
idxive.  coiisials  of  lield  imtgiicta,  through  winch  thu  nltvmntiiiff 
uiirrant  llowi.  with  nn  arnntturu  not  in  niiy  nay  ci>ginecti.Hl  with 
the  exl^^niul  :toin\v  of  ciirrenl,  bnt  which  h*.i  cnrrrntn  induced 
in  it  jiiktiui  if  il  weiv  llii-  neoiridnry  of  a  tmtiiifoniier.  Thu 
circuits  (if  itll  the  armiitiiri:  eoita  nre  ojhiii.  exceptiiLg  one  that  in 
ill  such  a  ixmiUdii  that  the  cui-rent  induced  in  it  will  be  repelled 
by  the  pule-pieees.  In  this  form  I  du  nut  think  tlie  motor  will 
he  particulsrly  elliciwiit.  or  give  atiy  considcmMe  >iut.i)iit.  It  ia 
[xiwiihle  thst  the  principle  m«j  be  further  devehtptii  Ui  giv«  a 
oiiiHidernble  init]iul,  hut  I  do  not  Indievti  tlint  any  uniLor  in 
which  the  tield  is  fe<l  by  altenuiting  ciirrenti  cmi  be  ehea|ily 
made.  :iIthoiigli  Miia  Is  a  mutter  of  which  I  have  no  experience. 

To  prevent  moUirastijpiiing  when  the  load  ti  thrown  on  it  wuuhl 
■jidy  he  iieuewtAry  to  drive  the  Imwl  fnini  a  friclJon  pulley  on  tlie 
shn/tofthe  motor.  The  jmlley  ahouhl  ho  no  niljiioteil  tliAt  it 
will  liini  just  iH-fore  the  umtor  falls  heJiiiid  ita  |M>intii{  ita 
miixiinum  work. 

It  is  ]Miitsibh!  lliHt  all  uf  thv  |<l»iia  1  have  siiggeotetl  have  been 
tried  hy  the  ditluiviit  tuvetiton  wlio  nre  nt  work  on  this  sub. 
ject.  If  n  tiiott.'r  of  L-ach  type  that  I  have  meiitiojiiu]  were  built, 
nnd  pmper  experiments  were  triwl  iipnn  tliuni.  we  wonlil— pn>- 
vidud  we  hail  the  xbihly  tji  irilerjimt  nnd  npply  our  result* — 
hiive  tlu<  dnCa  noecMwiry  to  ileKign  t!it!  biMt  |HiBaib1e  liiiieliitie  of 
■utch  tyjiM,  and  if  we  liuild  Iliesti  it  would  nettle  the  i|iieiitioii  lui 
to  whioli  fotnn  will  bo  tlie  best.  There  ia  no  nuci<ssit>  in  biiihi- 
iu){  an  indetlnite  number  of  motorv  tii  exjieriment  with.  It  is 
t-Hj  much  the  cusl'ini,  if  we  wish  t«  (ItHi^pi  a  d^vnarno.  for 
instAnce,  to  biiihl  twenty  UilTunnit  ouos  and  seti  which  is  host. 
<>ii(<  iiiHchlniT,  with  proper  ttujHii'imuiila  mid  deductionit,  should 
pill  U.A  oil  the  right  tntek. 

I>r.  Hidniei  once  said  that  when  ha  hiid  wi-itten  anything 
that  iilcaaetl  him  it  imineiliHtely  seenitHl  very  old  iinleed.  I, 
with  nuinility,  feel  much  the  <Mme  w»y,  an  if  what  I  hud  said 
thiA  fveiiin;*  ia  so  appitnmt  ihitt  every  one  iniut  liavu  known  it. 
I  CMI1  only  hoj.w  i.hat  soiui>  of  the  suggestions  I  have  niiule  will 
hel|>  thu  ilcTvelopnienC  and  final  succeEhiful  applientiuii  of  th» 
MteiDAtiitg  currant  motor. 

DialTmiox. 

mr.  Woloett:  I  hare  In-en  wry  much  in^ro•Ic■i  iu  PrvfeoHOr 
liuiicair»  iitpi-r.  It  throws  r»lhtr  a  ditr  r^iit  litcht  iipoii  Ihc  mibjcit 
n(  alttniiiti'ix  iiir>lor»  loui  Ih*  {>a|»-i  of  Mr.  Siaiiloy.  t'roa  the 
Utli>r  [ia|>(<r  vn-  rmuluJuil  tliut  lliv  ilti-runling  t>}«lem,  all  thi  way 
1lJ^>ll^Ll,  wttii  tUghtIv  ni  re  erunoinic.t  than  llic  I'lm't.  Dill  Ptnfnuiur 
I  iiiui^aii  lin^  hIihwii,  I  tlitlik.  rretty  r'Hic-lit'ivc  y  II  at  theni  art'  vatiaas 
tcuais  there  which  wc  dfi  BOt  hnvc  ill  th<-  direct  !n-9teui.  The  los*  from 
hi-at.  u  Iii  h  'JC]  I'liild  iipDO  the  Kiiisrc  of  ibe  cucrrnt,  1  tlliiik  in  very 
itietly  d>  ineastiwtol ;  the  wotk  ilcptiiiiiuii  on  ihr  product  of  tha 
ctuniit  and  the  elcolroiuvtire  feicv  clisnj^iiig  in  ijgn  wl)«tievor  th« 
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«]<NU«aMlivo  t9tM  ciuMgM,  xbUc  the  I«h  in  hMt  i«  conaUatly  plu  « 
biMiiM  tli«  »]au-e  or  Uic  miniu  <^akntity  b  plo*,  u  ir»ll  u  tb«t  nf 
of  th*  piua  ^utntitj.  Than  la  aiu  MVKDlage,  I  think,  in  ihr 
altcrutiDg  ST-ttani  which  Sa  tnlirclj'  uf  a  prkuliu&l  nttiiie,  IrrespsctiTe 
orths  efltriency,  and  that  ia  that  jriyiidotiat  uacBnv  touimtitalaT  ftt 
*1L  1  know  DIM  of  the  crahCMt  pnctirvl  ilifHriillirA  id  bnth  niotoni 
Kod  dfiiknioa ii  the  trsi^Li  cf  having  «  oommuUtor.  If  then  isany 
|io«nhli(y  of  nuiaingt  a  atrrt^t  railTray  nilb  an  altcm«tiiiR  motor  1 
think  it  vvDuM  Im  a  rTAtt  lulvkntaicn,  x*mi  if  it  iru  not  ta  cfonomieat. 
Kr.  HaUImix:  I  vnuLl  lik«  lo  Kinark  wjih  rcfcrcncD  to  Ihc 
applicittioiiof  sltematingcumnis  tolhv  pnrpoaN  of  elartriml  trri'-tion, 
H  tnjr  f)^cn<l  Mr-  Wolcotl  mggnU.  ih*t  it  will  probatilj  bn  same  limi' 
before  we  inooeni  Inutllbing  it,  honorcr  gitAt  nkiy  be  the  advaDlagv 
oflta  luc  ;  beauM  tha  altematinc  uurrcnt  motut  fiiU  to  affori  one  <-f 
th»  chEef  raqnirenCDta  dcnwodcd  in  a  motor  foi  vltotrJc*!  bmctioa. 


CL 


Flo,  «. 


DAmoly,  ra]iacitv  for prcducjiig  gnM  lonimBrtAbrtattbB  p«r{|ibcry 
of  Iliv  amiatur^  at  tTi«  tlina  of  startiDr.  Tfcb  la  ezutlf  what  ik 
■Itern&tiiK  I'litrmt  will  not  do.  Dr.  Diuimh  haa  pointed  out  tUt 
neoeaaUT^r  gndaatlv  i>uttuiK  Ih^  loivl  on.  *o  to  *|wAk  ;  while,  at  we 
kiifiw.  III  •Icctrical  fraction,  it  in  nprwaary  tn  dovclup  \uge  puUim; 
i-»iiacit)r  or  cff»rt. 

MV.  OTMlnrr  There  an  fWD  or  t>jn«  praotiral  jraiDt*  that  auggnal 
lli«uaelvi-«  to  mo.  In  the  tint  vlaue.  Dr.  Duncan  apealu  ahout  the 
gTMt  coat  of  a  lAsiiitaled  livid,  ana  he  biimIu  of  it  aa  if  it  went  practi- 
cal!)' a  bar  to  th>!  lue  of  Uminalcd  tietita.  If  1  were  K<>i)i(:  to  maka  ■ 
wtonnht  iron  l^cU.  or  if  1  w«m  bi'Minfc  f"'  a  wiitract  to  innkc  wrnnghl 
iron  field*,  I  would  jiTofer  t«  tnn\t«  them  Uminatcl  rallmr  than  oJ 
forging  or  any  oth«T  (orni  of  wrmigbt  iron  tlwii  1  hait  ever  ceeav 
aeroaa.  So  fa'  a«  I  atn  t«nMm«J.  I  creTer  thp  inmiiistiom.  I  litre 
becti  «xptritnnilinK  fiomuwliat  myself  in  ihinlim-iion  am!  wuqtiilr 
plcaaed  with  tliat  ^tute  oi  tlic?  alti^tiiBtiiig  ciirnnt  itioton,  t\!,..  that 
theyJWiiivulvt  liitniliat«>l  firlJn.  TbinihuutLci  iH^'iut,  about  (lutiiufi 
on  of  a  kail  Aiulilmly.  That  u  a  diiliculty  mo  iloiibt,  anil  a  Mriouiono; 
liut  itill  it  Ooi-i  Dot  It"  "<>  vi^b  the  matbenuliMl  Buddtnniaa  that  Dr, 
Ituiican  t|«ak»  of,  I  thialc.  The  bblt  will  aqaaak  ud  tlia  load  will 
gradually  com*  on,  and  ia  oiJinaty  ntws,  where  tha  luaJ  ia  gteal,  Im 
not  Taryjmat,  it  nrill  votiia  on  graaaally.  the  m^tor  u>ill  taku  it  miil,  1 
thhik,  wilt  nui  along  with  it.  Of  uonne.  thai  ia  a  iiiiMtioii  of  ilMrcc  ; 
III  aome  caa'a  it  wonld,  in  somo  roaM  it  would  not.  But  I  think  jou 
cDuld  arraoge  that  by  avoiding  tbu  iotroduvtiuD  of  altcnatiog  cnrrant 


tc 
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luiftora  wlisiv  tliry  had  tn  auddriily  takr  n  linivy  loa  I,  and  tltut  would 
bv,  of  rounxi,  a  limitjitioii.  Tlitn  aa  tn  the  ohjccliiin  that  Mr,  MaillullI 
brought  Up,  he  opnkc  Tnirrly  of  one  jiartioiilar  kind  of  BllnniutiiiH 
current  motor,  whrrvaa  Dr.  I>uni.'aii  anuincratM  four.  1  dn  not 
nincuheT  iLu  clauiEicaliun  very  irull,  but  I  tliiiik  Ur.  Uaitloux'i 
olgi^clioD  uuty  apiilive  to  one  or  tvn  uf  Ihv  four  ('IiMair».'i>tic>iia.  The 
Other  two  would  bi*  entirely  otit,:iidi>  of  Mr,  Miiill''iiv't'  nbjec-tion. 

Llaut.  T.  J.  PMt*B ;  Dr.  Danaui  boit  ahrown  us  that  thi-  ourve 
of  ouunter-elcotreuiolive  force  lina  a  variable  jioailiuu  utitli  lenpect  to 
the  mean,  t,^. ,  oocillatiag  Erov  aids  to  ride :  and  I  wiifa  to  Aik  wliettcr 
any  audi  oecillstioii  takei  place  or  not  inoridi^  tbc  motor  i*  riinuing 
nndn  a  conitatit  load. 

Sr.  &VB0M1  ;  I  think  the  oxnllation  Mltaiulf  would  take  place  no 
liiattei-  ulial  li>iul  i>  on  tho  motar  ;  )itinQae  in  a  part  nf  er^y  period — 
and  a  n"ria>l  Cakfs  plao?  evrr^  one  three -huDdrMtba  of  a  Mvond — the 
molur  i-t  uol  a  molor  at  all,  it  ia  a  dynamo.  That  is,  it  is  abiolntely 
[iijitiii  I  current  into  the  main  line.  Tli*  oiilv  way  to  get  the  eucrg}' 
and  tliMiw  that  cuneut  inlu  the  inaiii  lino  Lt  hy  decrcaaiiuf  Its  speed 
nod  drawLUg  fioio  ila  energy  of  rotation.     Tuarefbrai  when  it  la  iu 


thoae  antaa  U  will  alow  down  in  »p««d.     Where  it  ia  ia  the  larger  i 
it  will  tn«n**e  ita  ipM^d.     But  the  oaaltatien  mil  aeour  wbetber 
th#  lead  la  eonttaat  or  not. 

Kr.  Cro«k«r:  Xt  reraidi  the  regulation  of  moton  and  th«  pntnt 
tliut  Mr.  MaiUnux  broii^t  oul,  it  bajipena  that  ooe  rom  oraltcmaliw 
<-urrr<nt  motor  that  t  hare  hern  wnrking  on  latelr  iamrtiauUrly  weO 
adapted  to  l»iiig  icKulatcd.  One  of  tho  rooat  dannbb  fMaaa  otrttffu- 
latioD  in  any  motor  canaot  be  oaed  in  as  ordinWT  direct  cnrrent  moter, 
An  ae«onnt  of  aparkiogi  that  ia,  the  abifting  of  the  hraahas.  Vhtn 
we  rerarae  a  molor  by  shiftiDi;  tli«  braahaa,  I  maui  diifting  them  ri^t 
nrer.  at  firit  it  would  |iaaa  threugh  ibe  point  of  mazimtun  aparktng 
and  would  create  a  rery  serioiu  trouble  there,  eren  wlicn  Ke  reduce  the 
power.  It  hapiKnu.  aa  I  aay,  that  one  form  of  motor  world  la  eoCKlly 
the  other  «'ay,  and  That  a*  you  decrcaaa  the  power  you  decnaae  the 
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sparking,  and  when  yon  rercrae  it  (Jitro  ia  no  apuklng  at  all.  Thert» 
foce  you  can  regulate  it  in  Ui&t  way,  which  ia  juat  tlio  w»j  crerjona 
would  lik'.'  t<]  regiilal*'  motor*  if  he  could. 

Llant.  Pattea  :  I  have  dMl^Dod  a  form  aad  inade  aotn*  akaiemaiy 
letla  ol  a  luutai  of  tht<  kind  lugettitad  by  Prof,   Klibu  TbomaeaiD  hu 

Rpcr  read  liefurv  tlii<  luitituli:  laxt  ijinng.  I  have  alwayw  rugtidad 
iifnuDr  Tboiiuou'a  motiic  with  a  grtat  deal  of  admtratJiMi.  b 
would  scretii  from  wimc  of  the  diacuaiiona  we  faafe  liatencd  to  that 
wbatcTcr  work  we  arc  going  lo  gtl  oul  of  an  altomating  ayatcm  raut 
bt  a  <(Octtion  of  dilfcrcncc  between  two  factors  oppoaed  to  each  otbn 
— the  arif  induction  of  thi>  drcail  and  the  power  fmaeratcd  at  well  aa 
the  hfatiog.  Inasmuch  as  all  our  r«Biilts  muat  be  due  to  the  diBerence 
batween  lh«  two  iiuantltiea,  I  have  worked  upon  that  Ituo,  trying  to 
Kin  that  diir«rDnce  ila  gteateat  peanble  elianoe  to  do  aotne  work.  U 
you  will  remember,  ^^fetaor  llioinaon'i  motor  aa  fo.  Doacas  baa 
L'xp1ai[ii:d  it  lo-nigbt,,  conaiata  in  a  fijtod  6old  aada  revolriiig  anuatiuc, 
the  circuit  of  which  vraa  ctoaed  wbco  it  catue  into  poalliou  of  action  ; 
at  that  point  the  oireuit  is  niomeutarily  cloaed. 

rig.  9  illnatrataa  tbu  pHncijile.    S  i*  a  aolanoid  with  a  Mft  inw 
core  I,  ami  D  ia  a  cloaed  circuit  of  high  teir  inductive  capacity,  pr« 
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fentbly  a  wiVJHit  iliio.  Wlieu  alternating  pnrTtaita  an-  aeai  ibrauih 
i)i«  cuiU  of  tlx-  solenoid  it,  anil  the  ocntre  of  the  diac  U  U  not  inunc- 
diatvl)  in  the  [-hdarigiktion  of  the  oxit  of  tho  toleaoid,  tliete  ia  a  trn- 
drniy  to  tK'panto,  u>  iiidiiat^l  by  the  two  airowa.  Aa  iii  all  fomaof 
alternate  ■.unvnt  dyo*mc<Ir"ttif  mnjhln*ry  the  effectire  eflbrt  ii 
klways  da<'  It  a  difference  between  two  uiK>i|uaJ  and  onmaing  actioDi; 
no  in  any  Tuaehitiu  tn  which  the  principle  Ihiia  deicrlbMl  ftnda  anptics- 
tion.  tli'e  rotary  totnue  or  noment  of  rolatioD  will  be  dM  only  to  a 
diSeronce  of  two  eHort*,  an  shown  id  tbc  prcceiUag  aaalyaia ;  and 
the  macbino  liem  illuatrateJ  is  a  simple  mechanical  arraaKeturnt  of 
jiarta,  lUu  purpose  otwhich  i«  to  cause  thin  Ungnntial  effort,  however 
■itiall,  to  work  at  a  poaribto  maxiiiiuin  of  adraiitaget  Thoae 
*ho  recall  thu  forms  of  machine  illumrated  ia  a  form *r lecture  and 
liaiwd  n]v>n  Uiia  principle  will  rtimnnilir-r  a  forui  of  niaehiiM'  not  difliv- 
ing  widitly  Itoiu  the  ordinary  ■HroctcunBiit  machine.  Tho  a— - 
iiliuiolot  thu  centre  of  Uie  machine  coiiaiaui!  of  a  iitimWr  of 
Ligli  ndf-inductivc  capanity,  tlii'  dilfumul  circuibiof  winch  ivetc 
iu  euccnsion  as  they  amvcd  in  the  poeltlou  of  niaxinmni  re^ 
action,     la  thn  liiBdua«  1  bare  deaigned  tha  application  of  the 


piD^le  !■  nvanol  wtdi  Hit  «p|«i«at  cflVct  of  iirodudnj  a  inoru 
natiiwoni  roUry  dbrt  oa  vrll  im  •  {tiiratly  ineroaaM  moniant  of  rota- 
not  I7  tirttic  or  iilaJciB^  tUi-  |«iut  at  wlucli  llic  elTuii  in  apjJIcd 
ttHttt  fnw  the  lAM  ol  rntatMli  »iiil  llt*ivl)y  K'^'^'^K  ^  *'<*'  '"i^"  *' 
rxk,  bowel  ri  iiiMil,  •  mooti  pnti?r  Ipwr  ann.  fifta.  10  ^iid  11  *n 
<mi  nd  Ww  ei*i-atiuRui  or  lltu  nuchliie.  aiul  Kk'.  12  !>«  iliiiKraJii  uf 
rftoata  ami  oounKticKiii.  A  |aljr(CaiiiU  fraiiiL-  Kr  K  in  ('t>iiTiiu.i|LHl  liy 
blloal  atlilH  N  N,  uii  nil  U  iii]>|inrl«l  ii[>i>ii  lliu  Ikl-v  II  H.  Si'i'itn'i) 
M  lh»  laUral  sDiin  N  It  an-  two  si-t>  oi  cu|>)>ct  ilixa  I)  I)  nii'l  'I  <i. 
n.riw  dWa  rontlinitc  tlic  iniiBtuir  ol  lln'  niM-hiin? ;  llipj*  nra  mrwW'i 
lily,  *x  hIiiikii,  liKnd  la  ihu  fivino  stniclim-.  mul  roiiitat  of 
-  '>(  IiikIi  iit>liioliVf<  rniiwily  tliat  nniiaiii  jifniiRiii^nll}-  olnwd. 
.1  ijiiudlF  J- ',  Figii.  10  uiil  U.  rarrk*  n  ntrnlviii(,'  MUiti'h  C  ('-'.  (ir 
■unlljirer.  ultk'h  U  h.-LHi'inl  Id  lli«  spimiln  anil  iwn*  villi  it.  TliU 
■BibMsr  camroutai' r  conHtiliilfB  ouu  ictiiiioiil  or  itit- riiailiiur.  while 
atlMBUiHl  riag  it.  Mul  ita  cuiiuct  ItiihIi  ni>--uri'il  ti>  thu  Mipi^it 
rP,«OBatilat<*  the  oDirr.  Utitlrr  tacli  w,  u^  Jiwa,  D  t>  ami  ■/ (/, 
ud  ■K'lkncl  to  ihr  siMHilli!  ',  i*  a  Ml  of  aolMiAidh.  Tl>i>  (■  of  oim 
«t  baiBR  I'Uctil  at  an  tnjilo  of  45  ilcipvra  to  ihom  ul'  llic  otlu-r  <"t, 
taB  wIlKib  it  nanlla  lliat  tin-*.-  two  wla  of  aulcuuidu  uill  varli  cuiiic 
thoiwlalf  into  action  with  rrijiecl  to  iU  own  net  ut  ni|>|ii9T  rlihcai. 
Cith  m  tt  aokninda  hui  iti  fnui  roils  miincvlcil  in  MTim  nud  tlin  Ivn 
■It  an  anakxail  id  tvn  iiitlr|ic[i(]i  iil-  ''iii'tiiL'<.  Itritli  linvr  oiti- 
inmiiwl  tti-nvM  to  th-'  imoImi  I  ■  ,  uiii  thi-  i^iIht  tcruiinkl  to  tlia 

llknMto  ■VK""''''*  i>r  llir  KiTiiliSiiu  k  11  It  II  I'm  el'.  Thin  sijntuni  of  >'<>li- 
Mctiotut  U  shuwu  ill  Fig.  12,  ill  whkli  tlm  right-Jiart  (v>niiiiiilal4ir  is 
<U>ii  with  alternate  MguicnlH  o»iin''Fto>l  ta  (lAfli  otbur  in  iixiiarstci 
mnm.  Tlic  ooU*  8'.  ^,  S*.  8'.  foim  oue  Ht  of  ivToWing  toloitaiila 
d  in  aetfea  ft«m  tli«  nitibiiig  outact  b  ■+,  wlilcb  Tuctiu  otm 
of  tbenucUnv,  lutbi^cauininutorscipiieiit  C,  ami  theiK-i.-  In 

!  llw  nld  Bniiibincil  *cipiivut«.  In  Ifka  nianuvr  llit'  other  wt  of 
■hnniiln  8*,  9*,  S*,  S*,  ar«  aitiiilaily  T'lniicctuil  in  arriH  to  all  llii> 
trm  BninbmiL  itgnteitta,  C,  C*,  C,  C.  From  tlii.i  amn^Pmont  it 
Malta  that,  m  tliv  afdndli^  rcvolveii,  carrviiiK  Ili<-«-  HuUiiPtili  a*  a  lorl 
«f  Iv  wbeel,  tk«  alt«rum(iii]{  current  win  Iv  iptil  iti  mjiid  iiiiivii>iu.inii 
M  tliroaj;b  one  act  of  aolcnoiiln,  aiid  then  tlironEti  tho  tiilter,  and  by 
■ntahlr  plKiBj;  ihb  commutator  npon  the  iitinali)  it  ran  In:  mailo  to 
m4  tAB  ouiniit  (hiunch  the  iiSstcnt  mi  of  solcuoidii  diiritiK  (ji*: 
iwiwl*  of  masiroiui)  vliarl  uf  r«|'ii[tion  bntwiwn  cucli  wX  ami  ilv 
anwuR'luiK  Mt  oroai)iM>r  Jitcs, 

n  I  LiiiTDi'Ut  of  rolatMMi  U  eriilctillj'  a  n^atiiiiuiii  uiirUr  tliiit  d^HCMit 
.1,  ini'-lioii.  anj  1i;  [nomuliig  tliu  miiiilier  i>f  im-U  ol' wilt^uoiilii  that 
^jUjw  r»ch  nlkiir  in  action,  Llii'  ulfort  of  the  rotary  tun)vii;  way  '"' 
ImIc  tKarlj  iMntiliiiona  oint  r.uiipilaiit. 

Itbnltuntly  sot  content )>latod  that  thia  iuoIot  iliall  ilnra  hoTM 
un  It*  •Acimcy  U  iK>t  higli,  aD<l  it<  fomi  icudn*  tuch  an  apiiltia- 
1)1(1  •itiita  impoaaiblc  l>al  it  ctn  6nd  a  ylucK  in  lh«  amallar  indtiatriu, 
vfcen  Iff^t  ntMoiB  Ml  a  ikliiiitr  n^i^iiinnrtit,  lujil  rvntlor  an  alternating 
tirrm!  oin'uil  a  paying  one  Jiirlns  ths  ffniktnft  houn  of  thn  ilty. 

■r.  Dnaaui  m  coaftiuloii  rcplicil  to  lame  of  ihc  [loiiila  lirou((Lt 
--;.|.y  the  »arioil"  *i>eakers. 
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ZONE  OF  MAXIMUM  INTENSITY  IN  ARC  LIGHT. 


AcoordinK  to  the  rcijott  iiikjii  arc  lights  of  i!n?(Viiiiiitilt.ee 
fliiTg«d  wiu\  the  ithotomolric  tests  of  Ia.m|)S  utiuviii  Ht  lb(3 
iut  Aiiiwcri)  I'lxtiibition,  U  S  oqiiul^  tlio  moan  a[*hen<:ul 
^mitimu  iiileiiHily,  11  =  the  hori/niil^il  hinitiioti»  iiiLoiiitity, 
mi)  M  ^   llie  m;uc)n)iun   luminous  niletisJty,  thcro   exists 

bclWDen  tliOM  tlire«  quitiititiee  the  itilittioii  8  =•  —  +  — . 
^  2       4 

Ulia  enpinuil  formula  uncit  in  most  citses  vuhioe  vhicli  tin 

not  differ  inat«riiilly  from  tlioau  ilct«miin«(1  hy  ex,icx  c^akii- 

klioiL     The  tneaii  intenaiticR  of  lutninoitity  in  oituh  of  the 

tVQ  betoMphorei    an  lairly    rdiiroeented  by   _  for  the 

nperior  bemispbcro,  nml  by  — ^—  for  the  inferior  hcmin- 

pfcera.     The  lono  of  muximnm  iiittiisity  of  light  is  the 

*ll&ee  of  a  cone  hiiving  thu  arc  fnr  itii  n;>cx,  mul  ^enonitod 

iyipline,  one  wlgo  of  which  coincidon  with  tho  vortical 

*3d»  of   the  ItTU   cilrboiia,   the   otbur    edge    making    with 

Uiit  line  an  xxigie  of  about  50degH.     It  \h  to  be  undui'stoud, 

*^€  MUTM,  that  this  lono  of  moxinium  luntiiioiis  intensity  ia 

j'jtoiitaJ  to  the  lower  iLrciiufUiucaiiiuLl  fiKiirc  thus  (leitcribed. 

**hu  determination  ujiplieH  more  particiiWly  to  arc  liiin|i3 

^Hiqilied  by  contimioita  <:urr«iitii. 


Faria  Exliibition,  1889.— Wc  wuiihl  rvminil  intend- 
luxhibitors  iti  ih*'  HritiBh  Elcflrical  Section  of  the  ineuU 
E4BDTeHod  by  the  Soi-taty  of  Telegraph- Engiiioei^  and 

na  for  Monday  nen't,  l»th  inat.,  at  3  p.m.,  at  the 

Itutitutioti  of  Civil  Knginoeni,  25,  fireat  (Jeoi^e-strwt, 
vVestmiiiBlvr.  We  bohcvo  that  Mr.  John  Aylmor,  the 
^Society's  P0)jre8*ntative  in  Paris,  in  coniiri;{  nvor  expressly 
to  affoni  any  further  information  that  may  be  re<|uirod  by 
IboM  wbo  ooDtunplato  sending  exhibits. 


SOCIETY  OF  TELEGRAPH-ENGINEERS  AND 

ELECTRICIANS. 

DIStntRMION  OS  MiCSiJUS.  KAIM*  ANDHACKt':N7.ll':'S  PAPKKS 
ON-THAKSFOKMEKS." 

( C'un(t«icrt'/Vvm  f>'je  JJS.f 

C*pl»tn  Cardew  uid  hi^  thoiijjiil  llii'  chtvf  Iboorvtical  nov«Uy  hi 
t'r  U  jMi«i  wiu  ilin  nii'tlioil  giivii  of  Diakinc  allnwan'*  tot  cUe  power 
Inst  III  Valiiiu  iinii  m>r«,  t)ie  dilUciilty  of  wlilt-h  wan  tlmt  tbU  loaa  of 
jiuwor  ulln'tnl  lo  wiiiiu  uxleiit  the  aii^iM  of  Ug.  and  itnliNVw  iJxer  i-imltl 
alloi*  fur  lliin  till-  I'Irelriral  [irawn  !iu|i|illi<l  tauld  not  bi:  rxartly  ntm- 
|>iit<0,  iW'uiiI,  |ierli«i«i,   liy  watt-mctrr.     Tlvc  n.H-nm)>ttnti   nas  llkal 

liyMvtvntn  |i|\kli)M<t   all    itiiriiclivv  rtfed  alWflys  oddltirr  to   llial  ill  tlic 

wc^iiilary -.'t'll,  uti.l  If  iIutp  wiri'  ii  tnit- iiiuUfuUr  fiiilioii  liiii  iiiigUt 
lie  tlin  (Mwo  ;  Ixit  mircly  lliia  vni»  not  tlm  wlifli'  of  Ilm  itwilnpiilar  f<ii<<(ia, 
and  Iht'  ii»ili»'iilar  fntn's  on  a  whuin  oiqiuaMl  iiugiirliHitinii  and  li>''l[i«(] 
drniafctictimliun,  whih  llii-  fiiiliilt  aloiii- o|iiin>nl  dtiLUKn  of  ningnet- 
iMiiioii.  Hia  idmi*  vnv  jirolinbly  vrry  ciiiidc;  Imi  lir  looked  ujioq  a 
nialiciik  nf  iron  under  rydir  olin.nc<«  of  nuKni^liMtifln  ai  a  stmtKht 
^)>(tlly  l»(iit  lii>t  ouo  nity  ntid  iTitii  lliv  utIt-.T  out  uf  Itit  nalnral 
|.><)«iti<>ii.  WIk-11  yo'i  l>i.*nl  il.  IWt*^  h'iu  I>|l|l^^iIJJ{  Iun:r  ;  mwl  of  the 
I'nii'tey  Wim -itorid  n|i  iiiiiil  l^vi'm  out  *»<  ilio  sp-nu^  r«[ntiii>il,  htit  Hitne 
traHlMlinrrictton.  'nivihV  lolifu  fn)intlii<  um'  oi  lIic  idlt'i-iiaie  trana. 
foiiiiur  ayatciii  Uml  hvaa  thu  HulyKul  of  atmiutiK  uutiolilumtiiin,  aivl, 
aiiart  from  aiiy  qtiatton  of  tlovcriiinmt  in trrfi; rates,  it  wajt  ctrtaiii 
tliat  any  aci'Initn  juv'iOciit  woiiild  iiiatemlly  cliopk  the  jimjiptw  of  tint 
i^atctn.  Tlio  rislc  <:oti]d  not  Iw  cijnaitlcnMl  cliimorical.  Tn<:y  bail  In  a 
Irannronncr  tun  cotidiifluis  Iiiid  ia  clonic  ruiilarl  with  nu-h  ollipc,  au<l 
with  nn  iio)i  core,  and  tlii>y  wmv  iinntMirily  thinly  in*ulat«d.  Ono  of 
Ihraii  iMiiidHctmn  luiglit  arniiiro  al  timrHniiy  jmttnliAl  diirL'rviin*  n)i  lo 
2.000  'T  ii]i  to  2,400'  volt*  ovi?r  tlip  oilier.  He  need  not  noiiil  nut  to 
thia  DiiH^tiiie  that  in  (lie  jiriiuiiiy  dronll,  takon  aa  a  wbofe,  tlivn  wia 
cMUin  to  Ifc  a  rcHiiltaiit  leak.  Tlie  other  roiKliiiilur  hail  abo  ita 
t'UHultaiit  Jvak,  aud  tUia  vtat  likely  to  otfvr  a  reaiHlaExv  of  not  many 

llioltiuiiul  rdiiiLH.  Tli"y  liwl  lipru  wliat  wuulit  be  tecojjiiisril  by  all  who 
hail  u'flrkf-l  iiiiif^li  at  ctt)>trn  and  •.-oudt^iiwi-i,  cntiditimi'*  ri.vmiral.k  to 
an  ti'i-iilual  btnikduwti.  Sudiig  thu  nbviuiia  imiurttiiri:  nf  <u«i\t>  nth- 
^uivl.  )iu  liiui  iiiaili>d  ill  viiii  f»t  ita  tiMiiit  hnniglil  fiirwuK),  and  Ite 
eventually  iit<t'n>pt»)  a  aiihitinii  liiminiir,  witb  a  rimilt  tliey  «an  lit-ie— 
[{^Hfintini;  to  an  rxliilitt).  Tlili  iron  box  wan  a  trnji  fni  Irnkajtr.  TliU 
|iiovc  of  aluiniuinm  foil— not  {ilaiintiin,  oa  Mr.  KiiH'Miil — tlir  lif-hti-nt, 
not  the  hoaviist  inctal — ix  wluit  thty  might  cidl  tlir  lait,  Il  L'oiiniatci) 
of  two  rouiiil  di»«i,  ariiarntrd  by  a  (inrruwui  ]>arlioi].  This  wa.t 
laid  Rat  in  a  thnllow  •lciiii?«ion  in  Ilir  brittuiti  a(  the  hnv,  which 
|iro>fni»!d  Miy  lateral  diipW^niHiit.  TIutc  uu»  aixo  an  inwiUlttl  dim.*, 
H^hich  n-aa  juat  over  the  uluuiiiiinni,  and  it  nu  i?onti«L'ln1  to  i  pinnt  of 
very  fiiiu  wire,  wliifli  ."niiiiorluil  a  si>riiij(,  Tlio  lios  iva.i  cminortnl  to 
(srtli.  Thedialan-f^i  uf  the  inmdatiil  dixi;  rnn Id  l>o  od jutted  by  means 
of  >  tnvw.  There  naa  »liio  a  liilU-  diac  whieii  told  ihciii  tlic  diatajicc 
at  nliieh.  tbs  loiitlatAd  ditf  iiA*  nbovn  tht  aliiniininin  foil.  Tlii« 
inaulatud  dinfl  wax  rnnnoi't^d  r.o  any  point  on  ih"  Aocniidar}'  circuit 
Uiroit);li  Ilial  pam  nffine  wir».  Should  tli*i  arpffniJaiy  oiiouit  ev«T 
ariiiiiia  a  potvntial  dilTcring  lYoin  thv  iwrth  by  niurv  Iliiu  wimlever 
vnica  ihi;Mri/ty  device  WHS  Kt  for— aiiyihlriK  I'luin  &0J  U|iward> — llin 
aliiuiiiiLnni  foil  waa  drauu  u)'  by  thii  cti.liniuy  static  altrartimi  nnlil  il 
Mat  iu  luiilAxt  with  the  iltM  atUcbod  to  the  liue  wire.  The  iiialaut  it 
wiu  in  coiitaflt  with  Iho  diae  of  coiir-r  it  «*»  iTiiL-lt.-d,  but  whilo  in 
contat'l  II  liad  Miiiiileled  the  drcult,  and  an  mr  would  follow  it, 
uliliib,  ol  touiw-,  ■[iilte  iiittaiilUkiK'Diiiity  rni.i!«  tliu  lina  wira.  An  aood 
as  Ib«  Huh  wiip  «iu  fnuxl,  duwn  <Mmr  llint  ii|iriii|{  and  thoit-cimitlej 
ibc  iii'iiiiar>  iiirciiit,  i-aiunng  the  double  |mlc  imt-onl*  lo  opeiaEc,  H« 
liad  licro  Olio  of  thotia  bltlc  (aih  whioli  liml  Wd  nKil  Kvcral  Liuirx 
oTur.  It  waK  *o  litlli'  injured  tkvt  il  hiul  Wn  uj«d  aaaiit  and  iu[aui. 
It  had  iluxl  an  albimaiiii);  |M>tituti>l  of  S,40Q  volia,  Prutcaaur 
Avrtmi  Hug^aCoH  tliiiao  things  wcra  not  niicMiMrv.  )>ceauiK- It  waa  so 
i-iuy  to  ooiinett  a  Hwomlary  flruuit  lo  curili.  Tliat,  of  ooiimt,  hwl 
ot'ciirreil  lo  a  gti-al  many  jil>o|>Ic.  It  limy  loiiuwtoil  llii-  WM'iular]- 
ciccuit  to  cjutli.  at  fltiy  ratu  it  iru  all  ri>;hi  fur  thr  ciisbmirr.  Bnt 
[■uttir;;  Ibe  aecuiuiary  circuit  ta  uiuth  iiinnml  thnt,  aa  far  m  llio 
BrcQuduy  circuit  wuiit,  thoro  WM  no  insulaliou,  and  «onM<<{iiiiiitJy  It 
|:<moli<^4illy  did  v«ryiituidi  iiioreoao  thoatraui  on  tli«  iiit^iljilinn  lilvocn 
th<.-  pritnaiy  and  Iha  si'MiniUry  niriiit.  Mr.  Kn|>ihdi>*.'iil>-d  aimilier 
dt'vici!  wbit'li  had  llii'  mini)  nlyiHiln  ;  hr  would  only  say,  im  «  eiHtoniw', 
hi<  ■honld  bo  ijtiitc  satitllcil  with  il.  Aa  a  maker  n(  trun»fi>r[iii-»,  h« 
sliouM  take  it  aa  a  iKMn,  1*ecauau  he  should  eijioct  Ilicit-  houUI  Iw  a 
oqiiaiilcraMc  dirniiiiiid  for  traiisfurniera.  As  a  auj'j>liL-r  uf  liifht,  he 
aliuidd  lurlicr  ubjwl  ii)  it, 
Kr.  A,  B«mBt«lJB  «iiJ  lip  nuubl  coiiliuc  hiinsplf  to  iv  very  few 

mWuiiw.  Liiid  tbow  only  in  whiph  hf  fult  naturally  mott  itili<ivii(<al. 

inn  of  Ibi'w-  WBJi  ilut  of  iintlii:j<  tmnifonrii^rx  ci'ibfir  in  «>«.•«  or 
|uiii.l)(il.  In  a  ■yuIi'Di  id  trannfontmn,  wlinrc  thry  UHid  high  U<iifion 
nltiiriialinKruiTiTiitii,  t.hr  oncnttoii  of  inaiitation  hoc.ami' a  very  M'liotta 
otio,  lu  tlicy  liJul  Ju»t  liiiuni  from  C«iilttiik  Canlcw.  tf  the  tuni 
trBAil'oMncra  iu  (laiallQl,  tlicy  wdi-  obli|;itl  to  iwa  Iia<;  iiuiin  caiidiic. 
ton  hctwveii  vrbidi  llii'ic  no"  a  very  Jiigli  diffrrcrdc"  «(  |>«lcn[in), 
aay  2,000  volt*,  and  ihty  wurv  ftirtlii'i  obli^'d  to  ]>nt  ibcm  Y*ry  ctofe 
to  wieh  other  in  orvl«- 10  iir«T«iii  inJiieIi<>n  (<n  olfa<-r  virvt.  Ilija 
inadp  the  iimuJalian  cxiNitihiigly  itKKcult.  Wlieie  llii'y  liail  tiaiH- 
furmtrrs  in  wriiM  Ibey  only  bad  tlits  liiglieai  dilTd'etiiLV  of  twlvntial  at 
tlm  dyimiiiu  i-nil  of  the  uirciiil.  and  thry  reiliireil  thr  liiUV-reiiec  of 
(Hilvntial  orjiintaiitly  on  their  liur,  no  tlut  the  mnin  ditTei-encc 
of  jioidilui]  wa*  only  one  half  a*  mnch,  and  ff'Jiii  thu  Ihcorclical 
|Kiiiit  of  view  one  wonld  ay  t\u-  lenilciipy  to  pro-liiM'  a  Iv.ik  uvuld 
only  lie  \  i|iiartnr  aa  hirgp.  Tliio,  of  counu',  ivoAii  vny  MTJi^im  iiiiitt«r 
iu  III*  iiiHidatiaa  of  IImui  ccinduotom,  hut  in  adilition  to  lhi«  ilia 
DUtlei  bi«aiiii  of  far  rnoii*  Lmportance.  even  in  the  tranlomier  inwif. 
lu  a  tnnsfonuer  on  a  panllel  ap/uaa  they  liad.  ths  aamo  mcna  iiStt- 
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«iw«  of  poUattel  of  2,000  tolta  ImIvmu  th«  emiB  of  the  coil,  *nd  U  tiify 
oonMnot  uwircryhfuvyiGNiilaliuii  in  IIii^m  avUit  if  lliey  wuntiKl  toliavu 
oavfiideiit  truimformrr,  tliiro  tvna  niily  n  cartaiii  linliilily  of  liuikngn 
taking  pLart'.  (ti  »  t«iii>a  tritiitfniiiior  tliiH  ililfnictici!  at  jH>i«ntiAl 
nii^hc  be  mUiixil  U>  60  or  LOO  vol  to,  or  just  iwrording  to  ciicuni- 
sIaiima,  oJi'l  tltAt  iiriDruiou»ly  rcH)iice<l  tbu  kmlrEicy  to  )'[o>liicc  any 
1<sitki»K«  TliiMHi  unn'  (wo  v«ry  iiii|>(ii'tHiiI  ail vs ii to^fi 't  w)ii>-)i  tliK 
DuriM  sydcui  liiul  ovoi-  tlio  iwr.iliiil  ny"lpi"i  «ii'i  tlniy  i*«ro  mu  V(iry 
itnjMttMit,  u  111*  uul  beforo,  Wctuti?  w  i^u«Mioii  or  inwilatioa  in  a 
trmmfurnier  »y»tem  *»«  cue  wliit'li  offered  a  gooJ  deaj  of  diffiouliy. 
He  witiilcl  Tiow  tiirti  to  ituutlit^r  jiuiiil.  'VlM  wait  the  device  lo  |>rcveuc 
tliecnrmiT.  j(oiri){fri>iii  tli(i|>iiinaiy  inuihaMCOiiilaty.  First  of  all  llity 
woiilil  ai-tf  at  ODi a  that  wliitc  thiiv  w**  a  triidency  to  nlioitciri'tiit  ttiu 
iiriiuary  witli  !«■<>  thoiimnd  volla  ilifie  wan  ■  toiidoiicj  to  liratiix. 
,  Tlial  deitroyed  tlie  imuIaNnK  mittrial  Wtwwen  the  rHinary  and  lh<^^ 
.WtoitUr^,  ani]  there  naa  b,  IcsU.  1'bu  Jovicu  or  Mr.  Kent  mi^lit 
work  vary  wtll.  but  it  iiiigiit,  at  Ihc  wiinc  limn,  rio  a  gnal  ilaal  of  liura 
if  pKPn  [irer«ntion*  woiv  Dot  takrn.  In  umnfc  tuch  Hevima  as  thai  of 
Ur.  Best  Firoiier  jitccAutiona  mini  l>o  laktn  not  Ivftirc  tho  cnncnt  d 
cliuiiti.'  Eu  lial;  liuiu  tbe  )iviniary  Enlo  Ilia  iiicIaI  plaU,  and  fioiii  tlicio 

itll'>  t\lV   PKltll. 

Kr.  AtldaMa  {o{  llaliruK)  saiil  l)i«  fi'w  KniivrlfK  tliat  Im  would  nmkn 
j-rerttreil  priuHiiilty  lo  Hr.  Ma«kciizi(>'9  pa^iL'-r.  Mr.  Ma^kMinc  Hsid 
I  ttiEit  Ihe  Kiul  tui)ifuVGiuuiit  of  thg  IaiI  yoat  at  ao  bad  l>M)ti  the  jiitro- 
jdiK'tioii  of  inm  iiilu  tbo  aniutiiri!.  lit  iiuite  agrvnl  yilU  Mr. 
I Uurkeiuii!  tlint  thr  iiitmliirtlnii  of  iron  liAil  lirrii  a  Knut  wlvojicc, 
liiit  lliD  minUVi!  Mcinnl  tn  harr  linni  nuilo  iil  ntti;cii|itiiif(  to  work  llic 
iroli  to  t)i«  •an.n  dcgrvc  of  aaturaiiuii  a*  Iiail  licrii  iitt('iii]iU*d  iii  ilJrvct- 
cui'iviit  madiint*.  Ttin  buiMtfr*  of  the  tiitnli|ii>lar  <liiu!  ilyimuiut  lii'l 
[citiiul  by  I'XjvriF'nui'  lliat  with  moro  tlian  nix  pilni,  nt  nl!  •n-i'ni>,  tbcru 
wa*  grtut  ilittloiilty  in  kna|iin«  dotvn  Hi"  tiracJn^  nf  ^hf  iron  in  ihi' 
armitliim,  hnwever  n-pll  ii  iiii};lit  bci  Uniinaiet],  A  «hort  limo  ago  he 
roiiclily  niwle  a  c<)ciikiio]i  (tahiiig  thai  u  a  heiis)  of  hnvr  niftny  lioc* 
of  [u'rcL-  they  iiii^iit  lAku  ill  an  alU'iiiali:  current  uiachtlic  wttbuat 
<1juij{it  of  buHliii^  Ifnu  iiu(;iirltc  hi>t-.<iT<  t.  TIiuh  ax«uljiilig  tliat  n 
HiV'fi  l»  iTHivhuio  runutu);  at  6O0  reToiutioiih  with  (ta-king  Hr.  Ka|ir>'* 
ay>T-iit  of  li^iirt!)  stout  (burtt't'n  liniw  to  (tie  aijuur'- iadi.  uhlcli  V 
bvli*v>'il  woa  alwul  th«  iiiaiiiiiiiiii,  ihi-y  coiilil  ttuik  a  tuaj?bi>  t^  ul" 
Iliat  lir.r  mi'l  :i|k«I,  tliuu  nriili  a  Hiil'i'ii'iMili)  alifiiiatuin  iiiadiiiie 
at  till!  muK  >i|iri-i],  ami  aauttiiiijc  llicrc  tii  hr  iia  tfroalci  liyntFTitn 
fioin  tiiiroMilj',  Uiwy  cmilJ  nul  iuk  ninn-  tlinn  almut  i  inr  liiiiw 
to  till.-  wifuarc  hith  to  pnx'iivo  tint  aaii)«  itiiioiint  of  hc*t.  Thut 
potiitiMl  at  otii^o  to  iL  oniinialci-ahlc  ri'diicticiti  in  tlin  ilrixiity  of  lun^nirlji' 
lilwa  to  Imi  nnoil  iti  nltornatn  curmit  niiu'liiiiFJi.  In  th«  morhiii''  vvhii'b 
Ur  MHckHikrie  hail  dewritic'l  lin  [tlorod  nlli'timtiOy  c  iU  >ii  iirjiimry 
draiiibt  >te|>arately  exritid.  ami  »imilai  eaiU  i.tilfirr(iitly  wiiimd  fomieil 
nil  oltt-Tiialiiix  i-iivuil-  Now  il  Hi'iivanxl  In  hiiiuclf  that  an  wvrkiu); 
lliis  lUum  wutUil  Ui  pnxluctU  ciually  in  lx>tlt  of  lliuav  coll«  aii  ultvi- 
iiH'iug  cluati'oiiiuim'  futxv,  mul  tliortfore.  uiiUw  Ihu  luarliim'  wis 
ex«it(^il  by  a  H(>ni<>  il;^tiaiiio,  or  «oi)ie  dyiinnic  wiib  MnHitkratile  svlf 
iaiIucCioii  about  It  thei*  would  bo  u  very  larg*  oltttliatloti  ill  the 
cxi'iting  (tirciiil,  aixl  tm.  ui^iiitnilly  siHakiiig.  i<i)iiliiiuoii9-i.-urti>iit 
JynHii)(»  urn:  not  i'i)U«lmi:t<.-il  to  iLaml  Llial  it  wuiild  ])rnilu(«  inl.biT 
a  cui-iniiii  rlTt^Cl.  Mr  did  nnl  know  nlii'llirr  llr  Mo^'ki^n/ii^  biut  )i'^i>rli- 
,  tally  illiu.-ot'1-mltltal.,  or  wlicCliur  bchadhad  aity  |>i«0tiaaldil]iculty  frolu 
tliuttoct.  lid  hud  bruiiKht  tlivrpa  (ilKitoipiiiili  vrtlicContmugbt  dynamo 
["(thowii)  dimgnwl  hy  Mr.  Ku|.|>,  add  t^uinitnictiil  by  Moum.  tlooMi'ri 
[tuA  Co.,  for  |imtucing  alfnin  x  i-nm-ntx.  wbii^U  hail  iron  in  th>' 
trrnatura.  That  [oM-ticndar  micbiitu  uitn  fm  2.00O  vcilta,  90  ain[iurEw, 
CiOO  tevolutiouH.  and  iviii^liiMl  2i  loiia.  »'hl(-b  wiM  itkiut  SOIIl.  lu  tb; 
unit,  wliii-li  H'oaa  [irotly  t'uir  ri-iirll.  Tin"  aniialillTWas  alaTK>--  hubof 
oaot  iron  ur  ateul,  on  ibt-  riru  of  wlirh  waa  wuiiitd  iron  lain.  On  ihu 
^oilier   aide   of  tiiai  m'ub  irarri?-!   ou   trun   win;  — llinl    U,  Wuusv   tbi 

3ii«t«  citiiio  iivvr  tlio  loi>  >o  OS  tu  Uiuiiiati.'  ill  all  dirtolioiia  at  right 
.  M  to  llic  liiiM  III  ilie  cor>-,  wlili'b  nu  a!)  Hwtir«ly  rivutoil  Ihrough, 
I'.il  ilmj  WDiilil  aci-.  cutiiiiio  Ihiiingli  Llie  hob  Lhcrr.  <lrivit>|(  i|iun 
round  tbi'  wirr.  Tltc  iiia{(tit^l  riii)i  uas40in.  iit  diniiivU-r.  Tln-iv  urn- 
lb  (uiini  of  ]H>lni.  Hihl  thi^  njmrd  nl  whiih  it  rnii  u/u  dOO  itvoIiiIIoiu, 
Tlial  ttiu  (llillg  Man  liui-'lialiicnily  Ko»J  '"'an  nli^juii  liy  this  fiU't,  lliul 
wliuK  il  nwi  niuiiiiifj  *i  nbi'itt  1,500  volt*,  mid  at  iU  lull  n^vil.  it  woa 
aoL'iil'iitiillv  »bort>i-in-iiili<<l,  uliii'li  ]nili«il  iiji  t1i<i  <'iif{inn,  and  gt-yis  tbo 
uii|^u«  a  <'onaidenibk  Hhwk  :  l>nl  tWn  wiu  uridnniago  iloiie  to  thi> 
•niiaiori'.  anil  no  tvira  Hhil'le'l  iu  llii-  iili){1ili>Nl  dt^groe.  Thai  wiu  a. 
iiratiy  iuivtiii  teat,  becauM  iliu  ariiinliira  bml  a  vi^ry  Tt>«  wlf'iiidiii  lion, 
Mr.  Kiiigduu  callwl  alleiilioij  lo  Ins  iii»::biiii'  u  jiusiDidiig  iliU  lulvuu- 
ta^  that  Ih)  oouM  attach  thiuif  indncl'ii^  dir<vi  in  tbi'  fly-wln'cl  of  ikii 
Higme.  He,  hiuuKlJ^  did  ti-l  know  what  Mr.  Mavkvn/iv't  cxpcriviici? 
with  tho  owii*r«of  i'ni;iiio»  »«»,  but  be  tboiij^lit  for  oiii:  owiitt  wbntii 
lin  votilil  gi'l  to  ulloui  liiiiiln  4tLa>-b  tliia  liijidiit'  lhiii};ta  thti  lly'Vln'ci 
h«  wotdd  g(it  ubiitil  11  luiiiiln--il  nlm  umild  [nit  (in  a  |iii11im'  anil  ii'nnbl 
illivp  a  nincbini*  ibut  ivon  K'^in^  nt  iiiioiliiT  ■jhti!  nnd  coiili)  Imtnii' 
Vbiiiciitly  iiut  lit  niiy  [ila^i'  tln^y  iiM|iiiicd.  Moivivfr.  hn  hiinntitf 
ulinittiiil  tilt!  atlrantAgc  of  iwiiif;  u  Urjj^v  iitiinU'i  uf  AniiOl  tiiuchiiii'ii, 
Tnilirr  tliaii  oliv  Very  targe  iiiachuii.'.  whu'h.  in  Ihu  uuc  u(  »  btntkdimu, 
would  totally  cu11ii|>w.  Fiirth«r,  a  |Xiod  jijial  had  Ihxii  iinulr  id  thu 
jKiiiit  that  III  matiliiiiMi  of  tha  cUaa  alMWn  on  the  wall,  wbut 
.thay  mijfbt  Ilthi  tliu  apuiatun.'  dwnitt  (that  i».  lUl^  tiniuit  which 
^producioii  till)  luir^nt)  was  nut  ni(iiiu)(.  nud  tliat,  tliorrfor''.  tho 
*  Btrr^il*  miicht  In-  I'Viiiiti^d  in  iiarnlli'l  ur  wviv*,  a»  the  rou-  iiiiitht  t«. 
Hv  did  not  think  onyLoily  would  atttrinlit  10  ollcr  tbn  roii]>lili)!  of  a 
iDBL'liiuc  of  that  kind  K'^~ii>K  2,000  volta  while  it  wu  running. 
Itciicra'ly  «)ii'iikiiig  it  »■■  only  for  ca|irriniftnlAl  |iur[)0«(«  ihai  ti 
iiuchliir  of  thftt  hiiitt  wan  ri>i|nir<d. 

Prof.  flaiBliig  MtLid  Ihiit  he  >)ionbl  liki>  to  dcirribv  «oine  ['spirl' 
nirnti  tlial.  lie  iiiaiU' iu  1685  in  .1  couplt^  ol  Zipciociivslci  traii(ifU''lui>Ri. 
nbiHi  nrr^  bii>u«!il  uvcr  iiiid  ■.■xbihilnl  ut  lliti  liirviitiuii.i  Kxbibillun. 
lu  that  V^i"  •'*'''■  Jliji'riwwski  liioiiulit  dVi"  iwu  of  his  iii>i«  niOl 'known 
lifrW<y->hiipcd  Irousfonui^rB,  u'ld  he  pWud  llicni  in  llio  liivuniioiit 
Fixhibitiou,  and  he  took  thu  u)>}-oi'ivinily  lo  tnokv  •omc  ox)K-rij|ictita 
uji^ii  thgav  traoabniiRs.     He  lulgLt  incutiaii  that  the  traiiafiDnuciw 


vtTt  wotind  in  order  to  be  ofrangtd  in  [laralltl,  ami  thai  tbey 
workwl  fnun  ■  )«lf-*xdcing  altemntiiif  unm'nt  mtvhint  at  oonifll 
djataiipv  anaj',  anil  in  orilrr  to  givp  tha  a|>{wttiuiily  of  aeriitj  ko 
Uiii  ■yitfldi  adantod  itmlf  to  tin*  tnnjmiHiaa  of  eapTf^  over  (~ 
diHtanri'*  lliry  ]>i(icrd  ilic  all(tnat<i  ciUTcnt  roadtiiu-  oa  fir  a)>art : 
the  ironsfonnrn  u  (>>nvfnivucKt  would  ^CTUiIl,  and  bo  bt-IIrT<d 
■thcixr  tr«ni.foimiTs  »/••!•■  atboitund  fvt  *uay  froui  th^ultvniatc  carnal 
iiiai'hirio.  Ii^ki'li  ijf  tlio-  ImtisfnTiiK'ni  wiu  lutcodoil  to<t*ork  a  full  iMd  . 
of  200  16-<'aniile  laniri«,  and  t)i«y  werv  eunnMted  by  a  No.  10  *rir»| 
with  the  machine.  He  iuif;ltt  iiieutioii  tliat  Lite  (ininiir}'  current  i 
oiioratal  by  uti  eW'tioiiuilive  forvc  of  nlwut  1 ,000  rolti.  At  tliat  tl 
I)r.  Hii|iktivMin  lun)  jimt  drawn  altnitinti  In  Hoinc  {loaiihb  daii^r 
iitiKht  tiuult  fi'oin  ulticLmitatJP  oajiacity  on  the  ]wn  of  im  Iran 
lorniiiB  ii«d,  and  it  imnicdiatoly  occiuwl  lo  the  »Maka-,  ••  il  did 
uthctv  at  tlic  wLme  titn^,  that  that  didicully  mignt  )»  rvinadt 
diininbtied  by  Foniin-liiiK  Itie  Mcoitdary  circuit  to  th«  north, 
thcwr  Iraoofoimutiirxhiliitad  inl865  ihvwMwiidaryeirruittraai 
toanfarth-jilatr.  Onm^ntioningthii  Piof.  ElifaaThaaiMli.af  j 
wmiir  tuoiic  of  tlio  tcchinVAl  joiimalB  loaay  that  lie  tiad  Miggeatad  i 
niciliod  Urort,  uinL  Uiaroi)t«n  ftab.  Ayrtou  and  Punr  wn>l«  abo 
[h<t  Kiiiiv  Jiiiimid  to  aoy  that  they  hod  HuiKaatod  it  before  Prof. 
Tliomsoii,  uid  tliero  the  matter  rested.  He  niiffht  a]«o  mention  u  an' 
iiitf'i'eitiiig  fot^l  in  eoTiticotioii  with  tlteae  tnuiiifnrtn«r*  that  Ur.  Zi|«r' 
noivski  liod  iLniui((uil  u  mulliofl  of  (Miir-n!)(u1iiitioii  whioh  wot  not  verj 
unlike  timt  whirli  had  Ixvii  ukutulied  mi  tlin  iNiard  by  Pnir.  Ayrton. 
He  rnuld  not  for  thr  nioinrnt  triut  hii  nii'nioiy  fur  thr  oxo^l  detail*  or 
the  nirtbml.  hut  it  iroiihl  he  fniind  in  one  a(  llr.  iUjNtniiowiki'a  qnd- 
tinitioik'  for  tlir  yvtv  1035.  Thr  j>riiioi|>lD  of  tliat  netlioU  m»  tka  mm 
a(  nn  a>lditiouaf  tiauaiivrtanr,  which  wm  ao  arroognl  that  whttt  the 
Iniiinal  volt*  lit  t)ii<  niaiii  tniufornirrf  vmo  Uiwatoil  Ihti  oddltMiial 
I  rank  former  raiti'd  theiii  n^in,  of  ten<l«il  to  raiae  them  a^n,  to. 
norm  At  value. 
The  mecduiE  then  a^jotumed. 


Hr.  IfUttH  comincincrd  the  luljoumod  dtMUaion  on  Fehmary  2Snt, , 
aixl  HjMik.-  ol  tb»  i':t[ieriiiit'Rti^  carried  out  li]f  Praf.  Ayrton  to  d«tcr> 
mine  ibc  i^llii^iriRy  ul  tile  Kai'[i  and  Snell  tranafomuir. 

Hr.  J.  B.  R.  QordoB.  irliile  (idly  H|i|iiticiAtinK  tha  fcientific  iiit>ra<t 


<i(  tlit'^  ni>|'lliii(-<>  auA  the  ictvat  iimcticnl  nnc  ihat  had   bwn   liia>t«' 

lid  not  linllr  IcL-HlltJ 
Kcnuity,  "o   iiUKh  ■kill,   and  eo  iim<  )i  liil>oiir  lavtah«il  oil  wltati  lu 


Uii^ni.  could  not  linlir  IcL-liiit;  that   it  nu  a   |iity  lo  ace  w)   niudi   in-l 


o;tiniuii  -[uMsihly  he  might  be  WTnii|{— rmild  only  lie  iutaudwi  for 
mnkinhiCt  In  iniibb'  Ihitn  In  ^nm  initil  iimmii tlinij^  tmthil  IFaa  mdjTJ 
It  he  iiii^bl  Im  jiunloiinl  (oi  iinttiiig  into*  «cientitlc  dLaciwion  ftl 
of  aitioWioin^l'Iiy  lip  iiii);bl  Hay  hi'  ira*  not  allag»thn  IncoiapaG 
n|>i'nk  on  the  devt'bipinciil  oj  ulicniaie-current  aiacUlnni,  for  '  ^___^^ 
liOMxl  ri."n  iieojile  huit  W<ii  m>  dn)dy  t'Ouiinitted  lo  tlicni  an  he  liailben^ 
or  liail  tu  do  « ith  lb '  Mlunl  (itsctieu  of  s>K-h  lutfte  otivs  ;  and  yet.  evtai 
at  the  ex^K'niK'  nl  ahaniionui^  ev<<ry  )>atcii1  that  be  hekl,  hr  luui  twca 
au  fill'  ponvinecd  of  the  riiiiwrloiitv  of  the  mi'thoil  of  diatritmtiMi  bf 
Mtota;!"  Imttniw  that  he  nrefeneu  to  aljuiidun  hii  omi  iiyitiini.  Tbey 
bail  111!  beanl  with  a  ihrlll  of  interest  amldelifibt  of  thv4ZFt.  marhtni*!. 
It  Miu  not  iiuite  n  iinr  tbiiic  to  think  i>f  thtv  inochinra,  alttiougk  it 
va  a  new  tiling  t<i  give  on  onler  for  them,  lie  bad  mado  aklrtt>lMa af 
Olio— in  l'iu.-t,  hn-l  ^on<  m  far  **  the  woikin({  ilrawinga — about  a  ytw 
and  ■  half  .xg-i,  nliil  be  miinitlnl  Iw  viii»  niiirh  [riiit>t*il  to  )(»  «D, 
It  wDiiM  lie  VPT^-  diiligtilfiil  to  bcvve  *iieh  a  iiiaohine.  It  VooU 
lie  «i>rt)i  iiinning  a  great  deal  rif  ntk  iiiMi'lj  In  toe  wieh  t 
iiiitNis  of  niafliiiieiy  luoviug  aud  f("!ng  lound  almvi  yinir  haaiL  ; 
lint  tn  iiiu-ti*  M  FiTiicb  eijitiwiion,  " CtM  ouigKiJiqiu,  mait  tt 
ii'iiit  ftta  la  ywrrc,"  whiuli  iitav  lioilia|>i  liv  traiiaUtot  tij  wyRi|I  Ihat 
that  iluliiftit  v"uld  K'  niotu  fidt  by  th'.-  ruKtiievr  than  the  ■karTboldrr*, 
He  WII4  n(>lK]-i>Hkin^o(  theibandonnu'ht  arallunulr.currrdit  niai:l>iita, 
nor  <t!Li  lie  H]Kukiiiiit  of  thi^iti  lu  if  tlu-y  tuul  Iven  railumi,  or  lu  if  Ikntf 
did  not  wiiik  eeoiioiiiii'iilly.  liia  aUi'niAlR-mii-renl  iintullation  at  1m- 
diiiKton  hnil  u'lirkiid  fur  iwoye«r«,  ninl  won  now  working;  aad  ia  oiw 
ymr  tbi-y  lind  Hipiilird  800,000  nnil.%  <i(  elnririHiy.  tt  iraa  niMdinl 
al  a  jincv  that  won  extremely  law,  and  whlrh  tlicy  stiould  not  ah  risk 
finni.  It  wu*  unly  fioiu  rvoiii^u*  which  h?  would  ffvo  in  ■  mooient— 
W'hioli  lia  hnjieii  woiilil  tio  ronriitaing.— that  )io  thoucht  atotai;*  bat- 
loHm  WBTv  hi'lU'T :  not  Ui-hiim  altnniatp-curmnt  maeniuM  wan  had, 
hilt,  brciiiiiie  ho  tlionght  tlier«  uaH  tonipthitig  elw  lieltcT,  and  tkeiHnn* 
lii>  liifl  dt'Icnuined  to  «hiind'On  them.  Thi^  timt  (I'ntiidtmiliun  wan  thi 
!i|ui.'t'  0('('n|il('il  by  llii'ni'  ni»i'lHU>'>i.  Tb^y  kurH  that  rji|mim>-flta  I: 
UuL-ii  uiwte  fur  vmiiliiyinK  t  numbur  of  small  altci-iMte-enm-nttna«1uiWi_ 
niii  Ihul  tlicsv  cK]>vriiriK'nt«  liod  bevii  SKCWwful  at  the  South  PonUnJt 
but  thuLwAA  bvcaiirU'  tbey  wcie  uorkiiif;  with  aroUniiw.  Uaiiy  |>i.-obJi^H 
liai!  tnM  to  work  alk-rnolv  niaehinei  in  jiarallel,  liUt  they  di  3 
mil  u'ork  t[i)(i'l Iter  till  tlirv  lioil  jiiin[ii-d  Tnr  Ibrve  or  fonr  niinai 
'Sua-  thre<!  or  roiii  niiiiiiti^'iiiinjiiiiij  in  tlie  btKnuuhinM  might  t^e 
iii'inlli'i  life  out  of  20.000  (amjM,  and  ibat  Inu  wwi  rvtlivr  a  wrii 
difllciiUy.  Thctcforo  tliry  ini^ht  lake  U  in  )iractice — he  waa 
Uilkiiig  uf  what  niigbt  be  ■lone  in  the  Uhontory— tliat  they  wanU 
e»ii[>li'  altiiinittiiiK  niaiihiiuii,  and  that  llivy  miut  have  vary 
niu'hiiiet  if  they  wero  to  gel  alt^rnnlo  eiirrerita  to  dii  the  «i 
T>iiH>i>  tiiiii!liini-i  toLk  11)1  a  dveudl'iil  aniotmi  of  iimm.  Ma  ilid  n. 
Iliiiik  ion.  iliuni<^Ii-r  woi  uii  uiU-ol-lhi'-uny  sirs  far  a  iiiarliiun  to  gi 
200  l(>250iitiit.i|u'r  hour,  and  that  niu  what  llieir  Paihlin|[tnti  inarlnn 
UT-rr  dnirix-  Mr.  CimRiiiuii  was  now  iiiakinu  liini  mochi  not  with  aim 
tiiivv  16iu.  in  dttniettr.  and  tw^iof  Iheac  will  do  Iht  Miuc  work  aa<»wr 
of  tlio  lOft.  niaohitieo.   If  tbry  liiul  alti^riiate<Tum-iit  ttuMrhinei  ihey  mu*' 

Eriuiiii'iilly  lu!  [>liic<^  oiitinde  the  town,  oiiil  the  wire'  uuil  itiaiui  mual 
f  brouglit  into  tlii>  town.  Itnt  willi  thir-Me  inoflera  dtm-'t-fiimnl 
iiiaobiiiM,  and  «ilh  ninduru  etigiiHM  ^iteh  at  Ur.  Wilhui*  was  niikii/ 
fur  Ihi^ui.  thv^  eouUI  [-oik  the  ttiaibiimy  m  dflir  tlial  lh<i 
ooiild  t>^t  an  iiuintiuie  imwi't  iii  \  .imall  idoiv,  and  uniie  of  ttin* 
ueiichLiouni  were  uiiy  lliu  wLwr.  llii  CMUiway,  the  WliiltU 
Eleetrio  Supjily  C«Tii[uiiy,  w-eir,  nl  ttiie  luoiiimiNjiuttiLiK  in  |J«1 
nithin  a  i^uortur  of  «  cilc  of  thia  jilocu  Sot  10,000  li^ita  and  bU 


in  the  ciiglno  houw  lo  extimd  the  Bupi^r  lu   20.000  li^liU, 
Tbey  ynere  luinK  uiMiffluB-hmise86rt.^j'40ft.    Tlial  iiitln-lwllioilorf. 
bftUcrin,  Jtrcl  cTcrythiiiit  cimi.     It  iuikI'I  '"'  said  tliiit  20,000  li|;Uti) 
WCR  ■  tlioji  ill   tbc  cu|i  in   Lfvuiluu   liKiiUDKf  '"'I  tl"'>  l)*^'  I''  ''o^'  'l>' 
>|UMliMiMlo  olictlici  tiic;  wvIvh^)illK  to  I"it  ii|>  vury  ]&Ttfa«IMi«Mor 
mmka  tiuin«nHu  lUtious  ol  about  20,000  [i^'"*-     'fUfy  «1  knew  tliitl 
on*  of  Ibo  adratitugiB  orcrittinl  ulnUciii  li|;liliiiuu'n.H  tlif  ^mit  «h)||(iui,V 
in  m«nigvinnit  uij  worktiix  ilut  hiisoblnhii'il  by  iuirtuuinK  lUn  tium- 
o(  lights  (rotn  oon  hUIiuii.      ]!nt  thit  inrtiMM'  iliil  tint  ff"  nn  iiirlcn- 
Now,  if  lltpy  h*<l   f;«l  about  &00  IwhU,  tlicy   inoulit  tiiul, 
iy  fc|H»kiiig,  tbat  tlic  tn^V  (or  "vir^  in  Clie  &00*liKiit  |>lniit  w<>ul>i 
khntit    lft>.    {>fr    Iniii]-    p*i  v«u.     Wlii'ii  t1i>iv  w«nl    ■)]<   tii  10,000 
ts,    Ui*j   would    mluw   th-il   to   pdrliwi*   Is.  2i\.  [«ir   Imnp  iwr 
Uat   ^lar   80,000    taiD[»    tlic^    <li<t    iint    gnt    iiiiy    rnrtltpr 
lu  tlw  wigas,    bM»UM   iJM'jr   must  linvc  tuori;  tiiAcIiiui^rj— 
miM    liav«    more    room   auiI    luuii.-    lucii.    and    ii    iuercAMol 
fwv  rata.      Tbcnfonc  tltaru  itu    iio   (luul>t    ali    EulrdUtiigir    lil    Imviu);; 
moti    Ihiut  tttc    lUtion  tu    woik   iiiuri;   tliuij   20,000  laiiijn,     Thvy 
Ilie    fuitlivi'    uivMiuy^    t!iAt     if    thtrp    vaie    *    uumher    of 
lloua  of  fcuiii  10.000  Ut  20,000  Lkcnp,   uml   thuy  nvr«   worting 
illi  ilirwot  uurnjiit.  Lli*y  coiOO  aimilt'   Iham   ttutSuiis  lu^-vtliiT.     One 
ight  hn  warkiiiK  at  oiic  ciiJ  or  n  iiiitiii,  atxt  ohl-  n1   uiiotliur  ;    aiiil  if 
l/tbtag  went  wrouft  at  ono  stnlion  tlu'  nl)ti>t  Matimi  irmil'l  1iet]>  iliitiC. 
mn  ttitMu  defioito  roooiu  'uliidi   tic   thonKtit  tvouI-1  olwiiyi 
Anumlxtr  ofiati*)!  (limct-citri-i'iit  riiu^liiiirM   mure  f^ioiiniiiical   in 
wotlciltg  tlun  any  Ijg  moohinrs,    aiul  lio   woitiil  gn  >»>nii!wliiiit  lirmfly 
iiUa  it.     The  bnt  wu  a  tiiumti  ^liJcli  lin   raiilil   niiitniii    lu'tUT  liy  » 
di*|;i«u,  arliioli  li«  Iwl  h>d  |il«cnl  oii  Ui<>  nail  (Fig.   IX  iilioHiiig  ili« 
oorv*  of  oaljiiit  of  cumiiit   for  »  riviiilriiiiul  iliiuic:!  aii<l  Itikrii  rroni 
■otiMl  Sguivs.    TUii  tliicnm  showod  iliat  llii-  uiasimuiti  ilcTiiitiiil  wa* 
Ttrj  maeli  greftl«r  tlua  the  avon^.     Ui.'ii>l  •.liaCri'.-u  uud  cluli  ilUtr)':t» 
dmml  (Uffrmit  cuiVM.     Thinlii^^iii  rnjii'itiiritiiMiiiiir*  from  nix  oiii> 
morning  to  «ix   ibo  ncvt  mominj;.    Tne   r«rticiil  onliixLttti  ihowml 
tba  nuiubi^r  urUmini,  Aud  aMiiinin^   iliitt   the  ijittallation  w*s  wired 
Ibr  20,000,   tlie   iiuiulwr  of  lampi  wiu  small  till  about  tlirtF^  o'clock. 
i»y,    oil    a    wiiiUT   aHoniodii.     Tlitu    it    rose    [nuliy    BitaJily    ami 
r^alarly  (ill  about  nix  o'clock.    Then  it  went  iij>  iu  a  nisli.    Tlii'u 
h  «una   down    and   rctuaiuoL   F^lty    Dearly   voiittaul   fiviii   ab(>ut 
'■paat  tight  till  about  ti^ii.     Tliiil  wu    tl>o    tiiiip    wlivii    thf    tirat 
iti^S  of  f>««plo  ■«r»nt  Ici  |ji?<I.     Tlicn  it  »acik  flrailuiLlly.     *i"Ueri*  n-±t 
Dtnnitly  a  great  Uitc  nf  lirttii?  aliutit  Lmi  oVlw^x.    l'ca[il«  u'liu  ntnyol 
alter  tcD  i> clock  M;«iiiHl    U>  hi'  nvlclcn  of  tiiiurs  ■>!   iiinnilily,  ami 
Jy  iliofitial  off  oiw  liy  onr  nmil  tin:  moniing.     Tlw  tfoi-mi  d  i.lm 
ImIvtmu  tMTta  a&d    tiriir-j'a»t  irtA  intlicc   luiioui'.     Tlint  wa*  tlic< 
tiaw  whra  pwplc  >T«ut  ny  felaiM  I'/'Iivm  r>r  <liuuvr.     Al"jiit  tliv  xumv 
tl>>B  th*  Mrvant*  an    laying  llt>'   Holli    in    llio   ilinJlig   rtinm.     Soil 
)MI{f<n«l  that  thai  was  III"  niity  tiino  that  tli«  lightu  in   tlii^  iJining 

K—an  and  th#  Iwil  rooiiiK  wcrv  lit  til  the  mime  time.     Thnt  Rnnt  tKo 
imbl  u;i  with  a  iiub.     AMUuiiuu;  iliai  th«y  vtw  working  witli   an 
IrnialfniriPiH   iBBvhtlii*.  «itli  20.000  ligljtJ   ivirail,   uud  llicy  tiatl. 
J,  IS^OOO  UniiB  iu  uu,  iu  unkn-  tliut  ilii'n.-  hIiuuIiI  iiu't   Ik  h  biuuk- 
rWB  tbey  nuut  liai«  tlivtr   uiiuliitii-  t>owvrl'ul  i^uutifth   lui    1^,000, 
nl   that  mtaul   not  only   tiin    the  ultti'iiau-turrMit  machitu',  Ijiil 
wal  the  Mi},-ini-,  builntm,  dyiuuxM,  au>l  i'U|;iiiL>  Iiouhu  uiiiJit  all  ha  up  t« 
that  idle.  Autiiiii-  alio  tFial  tlu-y  wir  i,ii})jih*iii^  by  ■  iMiiittai^l  lumraJ  mi 
awtu.     it  WDiihl  then  bt  mclMit  tliuL  a  (crrai  ihiiIkiii  or  llir  moihinv 
wia  only  eainiaic  moiipy  for  nii  hour  auil  a  lialT  in  ihr  24  Iihiiih, 
anl  that  half  the  lowcr   of  the  machine  wai  wactwl  for  at   Uoat  1^ 
h«iin  out  of  tht  34.     But   tbv  iiitL-i*at  on  Hk  c^t  of  the  uachinc  wa* 
Mttig  o«l  Tot  tli«  nhnlu  24.     Nan'  Icvt   thetn   upg  wiiol  would  liappMi  if 
way  lukil  staragn  bitturioK.     Awunir   lirKl  nf  all  that  thny  hitt  voitig 
ta  oave  ■  ntodoratf  atiioiinl  nf  KtiiriiKi*.  anil  wniiM  work  their  iiiiu'Tiinc« 
fH-12bonn.     Tbr  i|iuitlity  of  r|i-«tnrily  for  llic  day  wa*  tliown  hy 
ihr  arf«  of  the  Jnmainl  cuivc  :  thnt  «how(;il  tbvi  nniiiboi'  of  uniia—anil 
lb*  ana  of  Ibka  accvuJ  curve,  i>t  12  liuuin'  iiu|i^|>ty,  iiitiat  hv  [lie  aaiiii,'  an 
tii>!  an*  of  l)ii««>tl)vr  fiirve,    Mliuwitiij  tin-  'jmintity   niiiiiivil    fijr   IIlu 
day.     If  Ihoy  kw)  t.Xonge  am)  workF<1  [h"ir  <'iij:,'in?8  (or  12  hniirK.   (\io 
BMilinuin  current  u<«(l  only  be  a  ctirrviil  I'ur  4.660  lampn.    The  bIii!  uf 
IhaaigiiiFa.  l>utii«ra.andboIl«n\«aatii(<illiy  tUut.  Thervfuiti,  lU- 20.000 
D|»,  witliaBOC0istoiia]Mii)|(ly  (iri6,000aCt]tiu',  it  was  not  nm«!tary 
ban-,  by  stongc,   maduncry  of  giuatrr  rB|Htcity  llian  4,550.     If, 
1  -y i]«ci jvJ tvvork  ihelr <.'Ujjiui.it fui 24  lioiiis— n-bitrb  iiii^ht 
I .timtaiiMil  bi>  nilviukbK- — lh>jy  eoiiM    IIil-u    linvv    s(inii'tliiii>; 

lii.»'»  " U-i  itJII.    I^l^  iiu[i|)OMd  in  paotifi,  what  they  would  do  iu  Ui-- 

MW  inntullatiun  nouM  W  to  hu  wrmtiuir  tliaC  the  KiiKiin'S, 
am  fimt  imt  down,  are  to  work  tivplti'liinirii  to  Tiiiwt  idn  tit}- 
naaml,  anil  then  ai  ciuitom  cmiim  in  cliry  caiilil  drcidr.  ncconliiig  to  vir- 
(BaatMBOa  whether  they  ^cuKl  incn-ui;  iliriv  ciieuio  power,  »r  whulhur 
tbrv  would  iucriMH  thvii  battery  jhiwcic  atid  noi'k  loiif^ui  Ituuia.  Itui 
pTorsblr  tli<>y  wonid  i^ummciii^  uoikiEiu  Lwi'lv'.i  liiiiii-Miind  inrnwiii  lli« 
DMm  M  working  aa  riialom  cani'<  in.  H'  miut  nirtlii>r  ]ioiiit  out  that 
vhaMTcr  pwmnta^  Iom  ilKiro  itiiglit  bv  iii  tli«  «toiagi>  iHittcrit-s  iiiuHt 
be  eftlcnlat«l  ii'tt  uu  the  wbolv  a[va  of  tliu  carve  but  only  on  Ihovii 
IMrtiaiwof  Lhi-  suf^ly  an4  <kiiiiui>l  ciirvi?  which  do  not  arL-rki>— a 
rery  difTcrent  tbin|(.  Tliatdralt  nitli  tlie  tapital  cottt  nf  thu  tdaiit. 
"nw  iMil  |«int  was  tliB  vfliciuiiuy  uf  Lliu  dyuaino.  Mr.  Miu'ficniic 
ktitw  |i"rli*|«  «vc!ii  iMtlrr  than  li»  hiitim-'ll'  ili'l  llmt  tlir  cllicioiicy 
«f  tku  alt*«ialff-(Tiirn.-iil  ilyunnin  nas  i|iiifi'  ilifTi-iriit  ubi'ii  Jl  w*i  fully 
lotelaU  Irmi  wliat  il  wnv  uIk'Ii  ii'><  Unulril.  ainl  llii-  altrriiiitr-rurt^nt 
AyMlnothat  wont.1  (prr,  ny,  4,000  lioni.-|(oB-nr  «  day.  and  givr  a  rery 
MDit  cfllet'licy.  aavTO  \irr  cent,,  or  whairvcr  it  might  be,  would  not 
Saw  aiiTthilig  tiKc  that  t-Hicicncy  whi'ii  tlio  dyiianio  wa.1  working 
at  a  llalr  or  a  lliiid  ot  a  -{UiaKKt  of  ita  I>u»ui'.  Thdv  uas,  Liiw«>'ur, 
a  toocb  OKitv  iiLijMirt'tnt  {xkiiil  tliau  tliat.  Th"  ait<iruulL--uurri.'nt 
BWhlMA.  wb<'lli«r  UM>1  dir«at,  im  wan  tlivir  [iiU('l]<.-«  in  Paildiii^'tnii.  or 
whan  Kwd  in  lUice  tnmafurmurH,  rvi^uired  lor  tln'ir  aiiLi'iistdul  iili>|>tidiii 
tbal  tbe  numbt!rofalliiraIioiiii}M<rafcoiid  i>biml>l  bi^  wuhibly  ouuiiaut— 
that  ia,  they  itiUit  Iiul  KtcatJy  vary  tlia  ({ichI  uf  the  mgilii»  and 
ibr  apocd  w  the  dyiiauion.  Thoy  niusl  run  tliur  cuginvs  at  %'cry 
Ijr  llw  auac  apv«*l,  wbethw  tlicy  wvib  gitniig  th«ir  Full  (lomn-,  or 


nliother  Iliey  weto  giving  only  a  friictioii  of  llielr  fowisj.  He  wonJd 
a>k  tlieii)  what  tlitr  iliiigraiu  nf  a  <|Ua(lnii>le  exMuaioii  ouffUir  of  ft.000 
linrao-imwn  would  bi;,  wnibiiig  at  full  njieed  at  1,600 lion«- pawn  * 
I'lobnlily  two  nylindera  wotiM  Iw  working  one  way,  ami  ]iuUin([  tho 
tb*  other  two  round  :  and  Ili«  diagram  would  he  of  a  •oIn^wfaat 
lH<eiiliuT  Qaturo.  Kt-jmriitncc  i<h<>wi!il  that  a(soiii|>iiillid  eiigln«,  wotk- 
ing  at  full  ajwoil  at  a  Ihinl  of  its  pownr,  burnt  at  tnuit  twiiw  an  luueh 
onaE  \wT  horw-IKiiver  a*  whim  il  aai  warkiilgat  ila  lull  |Hiwrr.  ?i*aw, 
thriuf  umatlcr  rugjiica  tliat  «TtT  U»d  for  dmagr  oiiriTnt  nii)ilit  Iw 
naaity  C0U]ilvil  togethtr.  Th«r  worknl  thnr  nigiiKa  at  tlicU'  full 
(HiH-oi  niitil  they  hod  obUini-d  tliv  ^lol-agr  Uiey  waiitnl,  and  Ui«ii 
tlniy  Ktopiioil.  Till'  MigiTiiHi  v/r-.rv,  •>itli«r  work^il  at  thar  full  liowcr 
or  woro  <ttnppnl.  Thnr«(on>  llipy  wnni  1>onnd  ta  gut  n  far  linttiT 
woHomy  than  conld  h*  obtaiiii'il  by  wurfcing  Ing  coni;)Oiind  ruirimia 
at  half  their  powar.  There  wan  aiiotht-r  rcasnu  foi  Mntt'iinfC  "talJiii  a 
and  |)Iaciiig  them  wliete  you  iv>iild  iul-  eii^nm  ihal  wuiild  not  b« 
a  itiiiaaiicv  in  gieut  |>(j|iuIuiui  dintiirls.  Xoiiduti  aaa  now  leiaa 
rilli<<d  witli  jirMil  liuililiiigw,  riMiilriiliai  Hals,  f^ual  hotel*,  aDtt 
biiililiiigs  of  that  Mit,  and  th»  beat  ait«  af  a  iitation  waa  MnMwhan 
near  one  uf  tliest^.  wbi<n<  tliuy  c«iili)  uw  their  lani^is  U>  begin  with,  ■• 
Ultra  they  eunld  for  the  limC  tinia  uimL  tlia  gaa  iMin)Mniisa  an  thdtoWB 
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gKiuiid,  and  utiliac  muta  proiiudj.  At  Whitehall  ho  had  lakan  a  ran- 
tract  to  mil  a  ijuantity  of  hot  watM'  day  by  ilay  that  ■■niild  u»n  up  the 
whole  of  hi*  waale  aT«am,  and  chiu  what  «m  furtu«tly  nn  rximtirivB 
niiiaancc  was  einnverlixl  iiit,)  on  iiiiportant  M>tir«<>  of  ntvemic.  K«  iUi| 
tint,  Uuwisr«r,  wiah  to  bn  ton  ]in.'rTi|ntat«i  in  hin  u«tid«niiiat)»n  of  Uw 
Iransfortn™.  These  vntf  two  »vntnnm,  Imtli  undravouriiig  to  do  tlieir 
work  aN  beat  t1i»y  knFW.  lit;  mt  tbat  hi«  friend  Hr.  HrJackiTuin  waa 
doing  g<x»d  work  iu  (u-lucalicis  llie  jiublic  to  the  iu«  «f  rler.ttii'  lljjhl, 
and  (Mrauadine  thuiii  to  wife  ilitu  tiouM».  Mr.  Macltcuzica  cua- 
tomcre  would,  lie  hu[>t.il.  then  Inuisfer  their  tuatoin  to  him  on  Keing 
the  ailvau1ag-a  uf  tlie  Hlorage  tyateu4.  Porbap*  they  iniut  out  alluilo 
to  it  too  {lartiouhii-Iv,  Imt.  thej  might  r«nietnbor  that  thora  wa«  yet 
a  thirtt  ityatum  of  uloclrlcal  dlatrlbutioii  nliieli  liiiiy  lia<l  IimkI  of  a 
great  diul  wiUiiii  the  laat  few  weekti.  which  ht^  thonglit  n^^lin  of 
tliBin  would  winh  lu  aiDii*t  iniiru  than  the}-  l-oiiIiI,  anil  diat  nas  tha 
svxtvm  of  dinlnlmting  eli^elridty  frani  txntM  |«  lioiiae  by  uiejini  of 
ciruiitari. 

Mr.  Or«npto&  ^Id  tliey  in-rr  diKiiuluG;  two  pnptm  on  Cmne* 
fonU'era,  and  lie  thought  liis  friend  Mr.  Cunlon  Iiail  raChiir  naiidvml 
away  fmiu  tlic  xubjtu.tt.  He  linjiRil  Ihity  would  c.liwk  hltn  if  he  wan. 
dun>l  away  in  tin:  umr  ditXTtiow.  liin»i]*o  thtim  was  a  griHt  tniidcnoy 
to  do  it).  The  «ubjcrt  nf  Inuiafumii-Ta,  takrii  by  Itavlf,  rirwti.l  niar« 
iiai'tii;nlai'l}'  frt~>iu  th«aid«  Mr.  Kapp  had  viencd  it,  wan  of  a  wntewliat 
di y  iialin>T,  ait>l  tli'^y  woiil  I,  lir  liugied,  >.'Xi-<ii<h>  him  il  hi;  tiicil  to  iiifuan 
a  litelv  niorri  livnliiirHi  iiiIa  tlx'  diwriitwioii.  Tliv  lighting  of  the  fiilUTv 
Kofara*  ilicy  hnr>w  at  tUlH  ]iri>ficnt  iiinnieiit,  waa  jfoing  to  be  lianded 
over  to  tho  one  nyat^m  or  the  other,  to  hultery  IranafannRiv  or  tu 
alteriiile.riii'i'eal  li-annhiriiierti.  He  uuiHidomI  that  ihn  i|ii<uioii  that 
ibtm  l«i|>ciii  llBil  miaiHi  at  lliu  pniii'iit  moiiii'ul  werrr  nf  aiipivruo  im- 
jmrtaiiua.  The  cuiumuy  lliat  hi<  hail  Irmn  uioni  i-articulai Iy  n[miking 
of — for  whieli  lliey  ha<i  the  highe^l  it'sjiect — the  IJrusvtsnor  (iallery 
p('i>|<lo,  ha,]  douv  a  very  givat  work,  and  b*  thanked  ibuiu 
niont  liL-nrLily  for  eduratiiig  iIil'  jraojkk  of  London  t>i  tike 
thu  elcndic  light.  Tlipy  weru  liiawing  how  paoiile  wmjld 
pill  lip  with  any  »>tt  nf  llgliC.  Il  wu  very  dlinLiill  lo  follow- 
arorygnoil  man  over  hin  gmnml,  but  it  w«t  very  niiiili  aHsivr  to 
bi>at  a  man  wliu  wan  uol  <[iilt('  w  gnod,  and  in  tlial  laac  lie  thought  thn 
rii'iuvi-'iior  (Ulleiy  guiillrmi'n  wniild  oai-iwi'  liim  if  lii-  »i>l  that  tliiry 
bail  a  litll'-  to  liTii  iifill  in  lb<'  w.iy  of  pr'-ihiriii^  tlir  rlci'trii'  Ilglit. 
(lithirtn  tlii'y  bail   proiliicwi  ".■irtiiljiti'>ut.  which  n-i'ie  not  all»i;rllir.|. 

SkiLunt  to  |ieo|d<<  whu  w«ie  «i1t)ir^  at  hvi- u'l'lurk  lua  in  a  Alaelair 
rawing  room.  He  iHrlleri'd  llial  Mt.  5lai-k«iuir  hail  eiplaineil  liunv 
of  tUi^uaUM-H  of  llu'su  Ihilifp.  wliieli  of  vouise  th>y  tniul  not  laugh  at*; 
bill  as  tut  v|ilKiuviit  hu  tuvk  advan'agu  of  tbcni,  tncausr.'  hi;  briicVMl 
tiny  wrm  iulirn'ut  in  (.lie  lyaleui.  He  lii'licri'd  that  wllb  the  all«-r- 
invtlUj,"  traunfoniH'i'  lynleiu,  ua  .it  protcut  amuiRod,  tbrv  w^jv  gnwlly 
di>|>i:tideiil  <iu  v'liiLl  thrii  ii('i;;hUiiui'  did.  and  Ibiil  luuiilent*  to  llictr 
ni'igblKiui'n  iniiu-lorincr  alfu^lnl  an  iiUKWent  [H'ranii  anvt-rat  bWkt  „{[' 
in  a  way  that  ciiuld  itul  haiijuii  with  Ihe  dimt  oyaU'in  by  distriliiiiian 
carrind  on  from  a  Miriits  of  afOKiiulating  ui  sLorage  ceuttrs.  Ue 
hatl  long  had  tin  two  ajaUioa  hofuic  him,  and  li«  bikl  been  Wurkiug 
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at  til*  aubJMt  for  tlia  Lut  lino  or  tlii-w  yiart.  Ai  iiinut  nf  tbam  kncir 
In  hsil  cki-riMt  out  cnntnl  ■tttion*  in  nliicli  (lir  tmnironiiatioii 
fmm  high'l<>n<rion  ctirtviit«  o(  500  Toltn  lun)  liMii  '^arrMil  ilnwii  ta  100 
7olt<4,  iuu»lly  vinploynl  hi  iDc»iiiliHici>iit  !iiiii|j<  Itv  ineaiia  of  (our 
bktt«riei  in  !icricsL  flv  h(ul  AnUt  Uom  tliMc  iiutallaliauR.  lad  d^w 
wkiuli  were  uf  luv.  1 1  wka  no  niv  in  audi  &  ]>la£a  u  tliat  ta  (Uaeiiw 
tHe  <iuc»liciii  of  iiiuia^iuuul — lli«t  is  to  toy,  wn|^>iiil  uinlterti  of  thai 
kiii>l — but  it  waa  uf^rMt  u»v  tu  <1l>icuw  ((■»  Hc-JBiililio  «ii^u(i<nn);  putl 
of  it,  that  li,  the  quMtion  t>r  whii^h.  t^tiiii  workwl  with  ilie  kiMt 
horw-noww,  Vfhicli  wotlct'J  wiliillie  li-aBt  lirtt  Miat  iti  lundiiiit'ty,  lUo 
leant.  Itnit  cnKi  in  iiiAiiis,  nail  tliu  f[na^»1t  sliuilinra  aaci  nr^julurily  ainl 
rremloiii  froitii  linaki  ilnuti.  Kr»iii  Uicbk  |<<iiiit>  i>(  vim  hr  |ij'ii|kimiiI  In 
ouniiAm  the  nyatom  or  nlti-nintiiiK  tnuiiitnmiet*  wiili  tin-  tyatciii  of 
liaitciy  trails  lonncrii. 

At  this  ulA)^  hv  wuiiM  rrtuitiil  tliiiii  uf  tliv  IrcniFiitlotiii  Icg'iiji  wliicli 
thr«  altTnaliiifJ  tTniisfnTitier  lyvti'iii  hsil  mwivml  froni  Mr.  Vviutiiif' 
lioiliw.  WmHII1(jIi"IIW  «"iw  oiiii  .if  thi'  iniwt  Mcwiilmfiil  mcu  ill  iSr 
wcirlil.  Theiv  vm  ni>  nmii  likp  him  n*  rii  oi^nixT  of  UbniiT  aiitl  an 
nil  OTKBiiiMii-  of  iDnchincry.  Witiinw  hU  l>nikr.  In  die  (ace  of 
t-hr  mast  Lii-iiivii<l'»ii*u|i)>iMlliuii  iivaa  the  luilwny  ftutliuiitii's  I":  liail 
Tnoflr  tii.1  lij«ki.-  sliuufit  uiimml,  auiI  liv  Wl  <luiic  tJiut  i*tlh  ull 
thi^»  l'(^-ii!ini'  ptiwiT".  He  '•ran  *  vi-ry  rich  tiiiiii,  ami  \ir  lii'!  llti- 
PKntiiplr-l  (iidtitiut  Hi  till*  Inwii  of  rituliin^,  \r]i(>ro  liM  iiiokI  xiK'vctu. 
fnl  lightitiff  hiv(l  li*wi  i!«Ti»l  uiit,  Uut  hf  would  tell  theiii  that  wliul 
Wwtlliffhniiw!  liml  iltme  fui  titp   tiuliNl'uriiii-r  nyilrm  nan  pxarllr  »lint 

^fitiiili  dill  for  am  liiililJDK  ^'lii-'ii  thc-y  iMnl  arr  lijiliUuu  -th<-y  iiiiKlit. 
ky  far  lliu  fintt  tii»"— in  KiiifUiiil  n  fi-w  yuum  *irn.     ili'  liml  tuninl 

'onl  fjDiii  a  *flll  ai'iKiiiilcil  fiwtoiy  ttinji'luti-,  'iT[Ii'«iii'i<iri''il  ^rtJl  oi' 
TiiacIiiiK''Vi  luwrknl  ami  neiil  nwuy  to  uiiy  tun'iialiip  in  Anii-cira  (Imt 
wantt-i  vlc^ti'ic  liK^il  of  a  Hnrl.  It  i'diiI'I  Iip  put  ti]i  iii  llin  «ny  that 
Amoricaii  elw trie  lighting  machiiiMy  wiu  dimr— (t-iy  nnij;lily— oii  tht 
Bpot,  But  Ilie  thiiw  w*rn>  no  noil  n|i|ii>iiitnil  «iiii  no  well  inwlu  in  ihf 
fiwtnry  lliat  lliuy  [^olll■l  W  iTcctLtlntsmiill  coat,  atiil  in  stiindE'iitlr  gaod 
rough  nnil-rowly  fiuliion  to  aiiit  ili«  Anii-Hnui  iMte.  Aiiylmly  wlio 
hxl  l>«».'n  ill  Aiuvrica,   miyliwly  vilui  kiiiin'   miyltiiiij;  n1«iiil  Aiin-rivnu 

UliiitaltatioU'',     would     cviiririEi      whut    hr     wim    siyiti^  — tlmC     rlrrlriii 

llghliiiK  iiiiu'liiniMj'  ill  Aiu«rip«  an  nuitle  tti  th*  sliop*  ujlh  j-  r(«!lioii  ; 

bilt   th^  |iiittiii^  of  it  n]>  UAH  mii-li  IS  woidd  cot   jiiLia  tiiilster  ill  the 

U'oivl  lit  mir  Kri)ili>>t>  iu.'al'llalioli*.     Tliat  liuil  Iii'fii  iIip  i'-wc  idLli  iIib 

nnoiiiiuiu  IikI  of  iraitsfoniKT  machinery  thnt.  hud  Ijrrii  imitkiI  oiit  liv 

Ml.    Wratiliglioiw.     Althoii^li    lliBt  wwi   iiii-fcrtly   Miituii    fi»(    null 

coiiDliiea  u  America  and  Atiatralio,  cviintrivK  whtiru  longli  w<>rkiuitii- 

sliip  tad  Midi  lhin)(s  diil,  it  was  iiait"  unMiit^tl  fur  dvilii^rd  c'liiiiti'iM. 

,  7b«  alt«Rist«  ctirrait  tnn«fomiai-  wm  wnll  Miiml    Tor  mioh   i:aii(<a, 

Kit  tha  monioiit  thfy  brought  it  into  London,  the  momiMit  thsl  it 

ru  110  longer  K  rovar,  a«  Tt  vrna  at  [>im«dI,   ovvt  tlie  ta[a  at  cite 

lioUHs,  Ihp  nioniviil  the^vcuiillimd  il  iiudor  the   Ntn-eta,  iht-ti  It  loal 

nil    ita  vlirs.iitA)[m.     \\luit    wi-n-    ita    ivIvaiita^Ka t    lis  advKiilaKfs 

Mnro  lliHl  ihcy   couUI   |>iit   ilon'a  a    vtslion,  aud    lli«y    could    run 

lirirta   auywUcrt   they    |i1pwi<<I.  on   amiouDt  of  t}i«  pmultor  •tatv  of 

'tho  law.   mid  takn  np  a  nnmb*r   of  milomerit    thjat   oth^rwUr    lh*v 

could  not  f**th  nl  iill.     Itiic  111'  laid  tlint  wlicti  the  laiitc  fin-  pliiKn^- 

lisbting  liLiMiiike  niorti    iii]iv<.-r>i>l.    mIu-ii    two    in   rvrry  thiw  |uk>i<Ii' 

■long  tlie  line  of  ftti'oel*  tonk  llir  lijilit — tlinl  riipIi  a  nywtiMn  ot  ctvur- 

liwiiTuiBini  and  that  kind  of  thing  wim  iiJ(o!rrabl«  :  and  thcio  niuU 

^fioine  tils  iter  vbeu  iuoIuh  had  to  C«  laid,  a«  thi.-y  liad  bMo  ituccvwftiU}- 

[|wd  aDior  tno  abrecta,  and  then  thc^  wotdd  lind  tlut  tki-  «lt»rDBla 

Itnutbrmcr  xystfni  m'is  out  of  it  u  ix>mpan<d  with  the  otliT.     Ho  waa 

Lglad   to   t-i-r   Ihit   Mr.     Kapj',    in    his    ]«11.t,     priictluilly    adiuittad 

I'WAt.     H»  4'lniittccl   it   in   Tiia  laat   wiiiU'tiii!.    auJ    a  itiiui   pn(a   hli 

t  ill   the  U«t  Mntanm  of  hb  ]>a|MT.     Tho    fart  <ir  tli(^  matter 

'•■wia.  whmi  Mr,  Kiipp    ■id    tlioy  wnnld  hove  tn  Iny  ilown  a  nnl 

work,  and  wUrti  Mr.  Mac^lii-niie  laid  cbo;r  yfoM   have  toUy  dvmi 

A    network,    ht    would    ltk«    t«    know  m    vf\M  y-W    thc^    n-ould 

laydo^ii   a   ni-twDrk   rlim{<cr  tWii    Ihr   liattsrirji.     l1ir  mama  eonid 

b«   laid    in   the   Btieat*    hom    Ux.    at    llm    IntevnL    to    16a.   or   IB*. 

A    yard    at    xiw    highwt.     Tltu    Hiunllivl    iwitJau    of  tuipjier  ri>iili1 

nrt  be  put  in   under  L4*..   and   16«.  or  19s.    would  give  tlioin  a 

very  fair  lection  of  coiiiHTr  '|uitG  auflioiiiDt  fui  an  unliiiary  length  of 

Bt.r«!t«.  When  iMmtilp  ulki^l  of  coiiiKr  v*  if  oojijiur  wttv  tW  wiily  thing 

that  hml  to  do  "nth  tht  cent  gf  coiwliietiou,  tliuy  btit  tidkiuR  ui>ii.-mii>s«. 

Thin  woa  not  thn  placit  to  gn  iiiLo   n  loiig  <?oin|iaratlrii   oCiinuti!  iu>  to 

the  voot  of  the  two  lywt^ni*  ;  iuIHch  it  tn  my,    hv   hml   li}tun.'ii    in    hix 

iMdWMAioii  that  hp  Imd  worked  out  vmy  laiii'fiilly.     Hi-  wnuM  not  take 

I  Iba  eitnm*  llgurm  iijeul.iune<1  by  Mr.    Mocheiixie,   who  «Miiini!<l  100 

I  Tolta  auJ  tranRnitttud  it  ttmin^h  ah  inch  and  «  linlf  cabk  with  l.&OO 

lAni|Mrea    at   100  volta  jiulriUlal.     By   lukiiig  500  volu.   wliii-li   wiu 

vrarkablu  for  a  distaiii:«  whuri^  ihu  Ki'iivcHtiiiic  ntilioii  ivjui  Hitiiiili!  froiii 

B  mill!  to  twu  iiUlc*  from  the  trntto  of  tli"  liiitm't  Ui  Im  aiij-i-lii"!,  llii- 

coet  of  tli«  two  uyttntit  workii  out  |irHvti«illy  iili>iilicAl      That  wns 

U>   *»y,    if  10,000  lightM   hud  i'>    Im  iti|>|iliod  ill  a  town,  with  tUo 

SMifrvting  atatlon  ntu>il<^  not  mw.  lh:iii  two  milrt  fiDin  lint  ci'iitrr 

of  the  supply,  tliv  c'Nit  of  Ihcou'  10.000  lighu — niid  he  ralUsi  ih<^  mnii. 

iintin  naniMr  at  one  timi?  10,000  lixlit*  -Ili<^  i^ost  »iu  idmilir-il  in  tlio 

timniHifi.  and  tiirrn  'n'aa  iiu  naviii^f  liy  luiitg  tlu-  altcrnatr  lyvtcni. 

Kow   ho   would   MtiK-k   tin-  fllli'itiutiiig  *y»t<ni  a*   nii   .■llicicnl   ■mo. 

They  Imd  in"«i'l  *  lot  oUmt  tho  ■diidi^lil'y  "!'  trmiaforriH'TK.     Tiinri'  hwi 

lioon  II  li^hl   oviT  B  !!■«  jilneta  of  ilwiniiii-.     'Dial  wiu   whitthnt  they 

wciu  80  or  90  [*r  oeiit,  Tln-y  luu!  j^l  nrlit'idiuiL-i  itmM  lug  tiLiit  at  a  very 

low  hntl  Indeed  the  inie  pfHt-ionry  wiw  hi  liiaii  h-h  80  [wr  I'cnt,  of  ihu 

tFatwformor.  and  he  did  iiol  helirvc  that.      Phv  Xat^o  tmnsrorinvra 

Iltai  would  liavi;  tn  l>u  Ur|!a  vnongli  to  go  up  to  tlw  ]>cak  of  thv 

■liagn^m  eliown  hy  Mr.  Uutdon,  but  whun  thty  were  wurking  in  th'> 

daytime,  they  wciild  not  li-  w.^^king  at  nm^h  liioru  than  15  t-»  20  per 

Dcnt  eflicien'jy-     Kurthw  tlian  that,  tli-Mw  tMn'if'>nnpi'<  w-t-  wrirfc<il  hy 

yverylaine  dynaaiOM.     Mr.  Maokuiuiv  ulki'J  about  42tl.  6.000  horsi* 

n»w«r  i^n&miM,  and  thvy  w«re    lul>l   that    ihv   t«ial    aio:  of   the 

elation   v!m  20,000    harwiMWar.      He  wciuhl    like    to    know    huw 

luaoy  tona  of  cool  per  lamii  (UuKlitci}  it  wotdd  t^ku  to  vrork  thcM 

ami*  at  the  day-tuiM.      tic  Wl  mode  »otiie  cxperimeuta  in    tUii 


diicction,  and  he  kntw  Iiuik  osiwrietioe  in  ynra  gvne  by*  *)xl  from' 
Intel'  «K|i«tti-ii4'r,  what  I'l  innanl  to  niu  i>u|^tiM  even  with  coa- 
tiniiniii  citnunla,  witliont  (he  aid  of  battenu,  >.'.,  la  nm  them  nearly 
vtn|ity.  Tlier«  wax  not  a  more  extravagant  heoot  un  tlie  fac«  uf  tbn 
uatlti  ihaij  a  (romfioiind  or  Irllile  ex)unid'>n  eniiin*  winkM  down  lo  » 
fourth  or  a  lifth  uf  ita  full  uut|iui.  Aa  Mr.  linnloii  aaid.  the  two  a^er 
vylinJi"!!  wutv  uutliiug  nioti:  nor  lina  tlian  air  putnnK— droge  on  tho 
ci>j;itii\  and  Mr.  Willniu  ooiild  tril  Ihcin  a  gritat  deal  h<^t«T  than  Im 
eotild  what  tbry  wonld  do.  TIidv  might  piit  it  in  thia  way:  Tk«W 
faiu  enfliiiuii  ummI  alicut  twn.ihinu  of  tlin  (wnl  when  mipty  ll>at  thejr 
ilid  when  lull — thai  la  Ui  Kiy,  if  luing  20  loiia  a  day  when  (till,  when 
ihry  wrre  rniinirig  'ine  lamp  thry  would  l>i>  utiiie  alxiiit  tliirteea  or 
fdiirlppii.  .So  they  roiild  t<r  what  it  canic  to.  Evcryboily  wbo 
W'li'knd  cfltit'al  Kt^ilionH  kiii-wlheea  facta.  Mr.  Mackciine  knew  tliem. 
Re  kni'w  how  miic^h  ''onl  (liny  \ivtv  hu'ning  now  nt  tin  firoaTencv 
(Jallnry,  *tnl  hp|Mi-.  Crompt»ii)kni)ir,  and  hf-eould  t-*!!  iLcui  tlti-yw«to 
biiniiiig  live  tiiiit.c  im  iniii;li  eoal  nt  the  Grix^'euor  (iolleiy,  kiniifor  lami^ 
a«  he  hiirnt  .tt  \'ienna.  Tbnt  was  Iwtiaiue  ht  einpluyed  accviunfalon,  awl 
Ificv  wtre  Kutii'gllieircaal  hy  tiaTingtokeep  a  1)ii[sugiiianiniiiiiK  (or 
l<iiii;  h'JHix  wlicii  thuru  were  vm-fow  Uuiim  on.  IfAirContt-i  l.ind'fay 
bo'i  oakTit  liini  to  put  Ull  a  ballory  ayBt«ni  about  twii  yr*n  ago,  Sir 
IJuntls  would  liavv  nvrd  ruougli  money  in  his  coal  Ull  fr»ni  tht  tima 
III'  atartfd  lo  (ay  for  two  new  hatteries.  Mr.  Uanlon'a  diagran  wsa 
iiliiiosi  un  I'xavt  ropy  o(  liiiU-a  dniun  dioftrama  that  hwl  tieea  thomt  to 
liiiriiwir  Ihi)!  rvcning  hy  Dr.  Klcrming,  which  liailooinc  from  the  EUeon 
C'lmi-iniiy  in  Ainptii-d,  mid  mfrfreit  (n  ranoiis  iiiitallatloUL  That 
ilin;:rHiii  nf  Mr.  tionloii'i,  which  tic  knew  «as  founded  on  Loodan 
<',\|>i:'i'i*.-n<.'<-,  WiiH  aIniiMt  a  t;uriilati<>n  of  work  lliat  Im  IuiI  done  at 
Vj-iiiiii>,  itiid  it  Man  Rjcaclly  <'>irobor«t«il  \jf_  tliow  Dioat  inti.'n'etiDg 
diaATBiniitliiiit  l>r.  Fleming  had  ^,  wliieh  notnud  out  Ibat  tlwm  wvrv 
neaue  fiir  only  an  liour  nt  a  cou]ih'  of  iionn'  dtintjon,  when  tlw 
neinand  wu  neaily  double  that  uf  ihe  ulhiir  luaiininm  deniaml — Im 
ineaiil  l>y  tht.' latlrr  the  demand  that  laal»l  fnt  three  or  four  lionra^ 
an>l  auiiiHrtluiiK  likt-  ten  ur  Ivtciro  tiinni  the  avi-ragv  ilcmand.  Ha 
thought  tlie  whole  j'ill)  of  th?  ^-oiiomical  ({ticftion  lay  in  Hudying 
duigranit  of  thi»  ktud.  The  whol<-  thing  wot  turnuuc  on  tin:  ono 
ijUi'atioii  that  wan  I-aiw^t  )ty  .Mr.  .Mnrkf^iizir.  Ktr.  Saclcriiiie  bail 
thiMwn  doiibl  (in  the  unwlinii.  u-liich  hiwl  hmn  ovr-i  nnd  over  ocaln 
aiw^rtixl,  llui  tUny  ronld  not  mn  elt<?niati'>i:'iirrvtit  tnnehiuM  in  [lan^oL 
IF  l.liny  fauJii  nin  thim  juinillnl,  ihni  wnnhl  knovk  the  bottom  out 
of  a  great  inniiy  oi  \i»  '.Mr.  Cruuijilun'*)  urgniueiiTs.  There  waa  no 
donht  nbonl  that,  lint  il  hiid  not  y«t  been  done— be  ImI  taken  rery 
gixal  |<«in>.  to  find  uul  whi-lhvrtt  (iifi  been  done  in  prsctirv-Wt  it 
ceilAinly  Imd  not  Imrn  done  h«re  in  KnglanJ,  and  it  bod  not  Iwen  <loHa 
in  Aniprics  i>lhi]nvi4e  llinn  exix'riiueutally.  U'beu  thMw  gMillenMH 
eunld  iiio  Ihern  wi  that  tlie>'  cuiild  riilluu  the  liuin.  lie  did  of  ]iattiti2 
one  dynaiDo  on  after  anolher.  anil  working  them  tip  In  thMI  full 
neptiriiy  and  thuir  hnct  cKieteney  as  tlie  deniniid  amie,  and  All  up  tho 
aharp  •nglcn  between  (lie  dniamoa  bv  working  oocumvlAtor  in  [nrallel 
to  thi;ri — liil  th<-w  Eiiillpni-^n  could  do  that  they  would  aevfr  approacb 
thi^  fBii-itni-y  that  hi-  hiui  .it  tire».!iit.  Ht  b»liev»il  ftuiu  Mr,  Mic- 
krnrii-'u  xtnUniRn  ti-  mi'l  from  nil  llin  rwt  hf>  ootild  )i*xr.  tliat  Sjgnar 
KniTanli  lia>l  virtDully  ailniiiteil  that  Ihey  oould  not  pnt  the  loaeSinca 
iwidllcl  liy  hU  iJc^iiTM  to  eoiialiuct  tkeae  glfpuiti«  inactiinM  that  war* 
mcnLioiied  iu  the  imiiec. 

(7(1  bt  roalfHMf.) 


COMPANIES'  MEETINGS. 


THE    PILSEN-JOEL    ELECTBIC    LIGHT  COMPAHY. 


An  (iti.iouliiiLiiv  (i<!iietiil  miwtlng  of  the  >haii'hold«es  in  tblBOm< 
|nny  wiui  Ui'lil  ini  I'lirmlny  ut  thu  (■jiiiinni-»tn'i't  llote), 

Hr.K.  W.  Rawnoa,  who  |iri»i<ln1,  |iioi>oee<l :  "That  If  ati  ogdarH 
the  Conrt  Im  oldained  Tir  cnnflnmiig  Lm«  rmolution.  tlie  catiital  of  iha 
L'ain|>any  bo  rud'jc-.il  ni  fvllowa : — (")  Uy  mlticiiig  (rorn  £2  In  £1  jht 
shaTO  the  nnndii'Ll  ninoutit  of  tlie  3iS17  eltorM  u(  (he  Coiujiony  of  £2 
each  which  have  )><>•>»  forfiileil,  and  an'  now  uniaiiuetl.  Ily  cnncelltu, 
08  bi'lng  ni[>ital  whi'di  ha.^-  Iict'ii  l(i»t,  or  i!«  miivtinNentMl  liy  availuni 
aaMta.  llie  mm  uf  £1  |>ei  aliarv  un  the  24,483  almrM  of  tlM  Codlpuijr 
nf  £2  each,  with  £1.  fin.  nUleil  np  thiTreoii,  being  the  ritaraa  un- 
ln-rei!  1  to  28.000  innliwivr.  with  ilir  ex<Ti>tion  of  tlioae  meiitlniKd 
al>ov«  iu  Cliuve  («).  and  the  Biitn  of  £1.  lie.  per  eliare  on  the  fully 
piLid-iiii  sharos  of  £2.  £*.  c>arh,  iKriiif^  thn  ahatm  iiiiiiit<i^i-t>l  39,361  to 
39,dS0  irx-liitivf'.  Ait.l  that  thn  nii-nmrandnm  of  oMOoialion  c>(  the 
C^n[iaiiy  be  iimlilii'it,  no  M  to  cairj  into  i>n>ct  this  reaolntl^m." 

The  CluUmuui  huring  cxplaineil  the  object  of  Ibe  Naolution,  I 
Wft9  tcveirly  urilictvnl  the  wliule  uf  the  pnnwedinga,  anil  infoemej. 
the  olianholden  llint  two  of  ilie  direcloin,  M^or  Scriroii  and  Mr. 
Whaleiy.  w«n!  diwiualiHed,  becaiiat  they  linti  not  •  mficHiRt  Dntnbtr 
of  diarn,  Tliti  atateniL'ut  ^viuiii.>.l  eoni>id(t«1>lt  ditarduTi  hut  it  waa 
X^'ntrnl l_v  rictxi'tcd  hy  thv  sliar^hohlnrii. 

Kr.  SuntLOl.  in  ^tmng  leniii:,  alludvil  to  tlw  whole  of  tlie  [troOMd- 

\l\gi  OK  illl'gll 

Tb"  Solicitor  wax  aakul  whetlier  Mr.  Fyfe'a  renurka  mmv  atilheiilii'. 
and  in  ansm^i  lie  stMvl  thai  they  wc  lu.  Tlic  dLrectora  woie  ttterefon 
un  loiig^i  ijualilii'd  for  llieii'  oIRru, 

Hr.  Fyfs  thuii  ptopowl.  and  Kr.  Knttmi  seooudtdt  aa  aiuoDdiiMsl 
ioi'  tliu  A>yDurnuieut  of  the  nir^vtiiig  for  a  month,  an4  that  a  cvnt- 
iiiltttc  of  btmreholilei-t  be  «tij>oinL«t  to  invertlj^tv  the  •taluiuiBt  oou> 
tAttieil  in  tliL-  nutiLi!  cont'itniu^  lltr  niwting,  tooonfer  with  (be  ehalr* 
iri»n  4iiid  bti:  dia-ctun>,  and  lo  i-viKift  thcreoii,  aiidgSDMilly  U{ie«  tk< 
buKLu*^  a(  the  Coniixtiiy  ai  such  adjoamed  mwlliig,  and  in  tlw  mm» 
time  ihe  uUuinoao  and  secnlary  ba  anthotiaed  to  costiuuB  thi 
bnaineM. 

Tll«  reeoliition  wu  uuaamMitoty  af;tt«d  to. 


PROVISIONAL  PATENTS,  1888. 


StUi. 
303. 

mo. 


1303. 

1112. 

nas. 

ma. 

3S73. 


M6. 


H83. 


^ 


uoa. 

JU7. 


h 


sua 

&7L 

an. 

iiut. 


MtKi'it  2. 

tmproToiiMBU    in    clMtne    incaadaHwnt    tsnips.      .Inliij 

%Vil]umi  OWroTil,  8,  (.'ujiiiy-riniri,  Lauiluii,  W.tl.     (Ciinnikt* 

f|MKTificaUi>n}. 

SMpawmoMsM  !■  aMMaduy  batUriM.     Williniu  KiiiE<ilinil, 

45,  '''.iiri'iriil^-TiHul.  <Iiiiiin-tB'.uiry.  ^^'. 

Inipr»T«BMiU    Ui    «l«etnenl    tnunwaja    and    r&UwsfB. 

f  riil'Tir-i.  (.*l:li!'?i  AIImiii,  ll-'Xltl/,  Kl-1i1. 

iMpmomcau  ua  mniupoiAr  dyaafiixtoceno  nmhlnoi. 
Utol.  46.  UdcoIu'i  liiii-fiolda,  liOitdou,  VT.C 

Sl.viK'tl  S. 

tBpr«vani«BU    In    •laotrleiLl    m»a<iir1iui     UwiramnUs. 

f.cijt)-,'  Ij'iiiidiI  AdJi-nlKooliL',  y.  .Mrikli-iil]iii-j(}i!>tiwl,  \V.C', 
Improved  k|iDHratDa  Tor  raclstsrlns  tlut  conBumpUon  «f 
■lootrlc  eB«rBy.  ili^cny  Hmin^-li'ii  Lt.'ijjli,  £i,  .'Sniiiliiiiri^ilDti- 
t>uildi[i[c»,  Ch.iiicwv-lJiir,  W'X'.  \Jt'.ui  l,<iui«  Cieir,  I'liriii). 
An  improTCBuit  la  voltaic  tiattsnea.  Mwant  Tyrr.  28, 
Iv>ii*li»j!ijitiiii-'"iyJiTi;;'.  CiLUu'cry-laiiL-.  IaiiiiIuii,  ^S'.i". 
bwvwsinvata  In  olvotriB  oonuet  auUun  And  ooaunn- 
lUon.    L1uul«BLau£iloii-l>«viM,  110,  CauuuU'Struet,  Louilun. 

DIkiuii  6. 

IinprovMiMBta  la  apparatu»  Tor  Qpcrstlng  or  oontroUlai 

type-Mtting  ina«lLUM«,  t7p«<wrrtt«ta.  and  U>o  Uk«  by  Um 

aid  »f  el«etTloltT.   Kdirud  fc'ibgcraUl  Law,  46,  Soiillianti>Ion- 

bitiHiii^.  I/iiiiiL'ii,  W.O 

Intpr«v«aa«au  In  tha  ti«atai«nt  <-t   ttna  and  lU  «r««. 

All-Kill' r  M"»i[,  tt.  l!n-iiiii'-  ?iuiliLiii;;f,  t'liiiiiwryUtn.'. 

Aa  li&provod   mothoA  of  attaoUnx  tlia  oapa,  or  eoTcn 

•f  electrical  SttlBjtB  to  tli«lr  twaoa  ae  aa  to  (orm  aa 

alr-ClcliC  Jotnl.     i.lliLrJtn  Cill-ui   t'klkctiNlJTiu  auU  tinmciPl  SuiU 

(rnrth.  25,  .^ tkUIuktoiicI,  Clii]iliaiii.  S.W. 

IinprVTCatBtiW  In  stMtrle  lielta  or  wrlOBtng  apparatua. 
WtlUuB  U<^l«I^l  Winuai],  4,  Soiith-stictt,  I'iiwbury,  L«ii(loij. 

X.V111  II  7. 

tBiprev*in«nta  In  oleotrlcal  awltelioa.     Ki-nlMick  TUoniM 
Sctinuilt.  .Sim^riilgp  CluinlHtv,    Bra^tfonl,   Vorl!iliir».     (C«ni- 
jilrtF  iprctlKatioIi  I. 
lii]pr«v«nioiiu  In  and   rclattag  t«  alUmatlng  eturanl 

tfyBam».elcotr1c    "■«**'«^—      Tliuniai   I'iltIcit,   70,     lIlrk^t■ 

•!(ii.  1.  Mji1'.Ih--'([. 

H«ltlpl«    al«otrla    oommnnieatloB.     Jniiiui    OldfleU,    30, 

Yotk-)IIVL-I,    W<-s".tlllI!sltT.    LlJIilloil. 

Imv«v«n«BM  tn  pnmarr  batMrlM.    KoWt  Disbar,  1, 
ijtility-eonrl,  W.C 

iBprvvvaaanu    ta    •loctrlo  oandnetora.    AViUiMn  Bowen 
f'iteli,  4,  t>«uUi'Stif«l.  Fliut'Uiy,  LoiiiioD. 

MUCB  B. 
An    slMrtifiMd    y«c«]MTJi.Uv«    lutury.     NoroUSe    Otatgi 

Tlloni|i««U,  4,  yuitii  Vii:turiii..ilit<;t,  IiDiiilull,  E,C. 

iKprovemanta  in  tolapboBlo  transiDlttara.  Thomas  Laurlp, 

115,  SI.  ViiiL-rul-sIIti't,  liiii»jj:ijn. 

iBpiwmnMBta    In    aloeliieal    tranafomon   and    plntoa 

Uarftlor.    JohnGciot  Stntt«r,  Korfalk  lloiuv,  NurF'ulk'tti'p^t, 

Ixioiioii,  ^\.C. 

fMliiaiiiwiiiii  In  th»   ooBBtraotion  «i  o«U»  or  Jar*  of 

•iMnta  baUavloa.     KuU-it  Wnlkvi'.  39,  Di'lurtuu-nu'vl:.  KiU- 

Jiiui.  S.W,,  MJUJIuxx. 

iBpvMvamBOta  In  djnuuao^Mttloai  moolilaaa.    Subutiaa 

CabI  <k  fctrautl,  24,  &iulluuii)ituii-l>uU(liii^K,  Louilou,  Vi.V. 


COMPLETE  SPECIFICATION'S  ACCEPTED. 

M.HCU  1,  1687. 

I  StU.  lafvemaanu    la    maeUnoa    for    giving    onrronU    at 
■UflTlfiltir  en  tit*  inBartlon  of  a  ooln,  token,  or  tUo  lUia. 

I'ercival  ETvMlt,  4,  ^Suucli-ilrtil,  I'lutiiu.ijr,  Luitduu. 

Makcu  23,  188T. 

*Xl*.  tnv>ov*i»"Bt*  ^  UutranuBla  cm-  d«tw)tln(  aad  nsa- 
martms  vlcvtilc  correnta,  l'liili|>  Joliii,  3&,  IS'anaiv  Wiiic- 
vintt,  Vrutfil 

ArtiL  6,  1887. 

SWl  InprvToaMat*  in  (alvanlc  liaH«rl«a.  Willi«in  H«rnry 
4ii»rltttBJn,  21,  Co^kiJ'av  itrtM^t,  Lymloii.  S.W. 

Amiil  7,  1687. 

^Il3i.  trnprovcmoau  ralatlns  to  a  ajraum  of  soncraOon  nad 
dituibuUon  or  ole«trloUy.    Utoiyi;  AiiiitaiU'y  (iiiudlt.  79, 

Ai-KiL  29.  1687. 

tt7.  LMk  anitolM*  Iw  aw  In  alootrio  otroulta.  A-rtbur  Ocil 
(.'•K^  I'll  I II  Biii  Kuktew  Thuiiiaa,  26,  rctlwtlouroBd.,  Cdnon 
Iwr,  N. 


M»v  5,  1887. 

6690.  An  Improvod  masaatoalaotrle  «nU-ftat.  Williun  H«tilii«g 
.'^jitt  riji-t  )>lu-iiM  AK'umdre  l'«ru,  1,  t,»u«u  Viclorin-strvei, 
Ixnilon,  E,t'. 

6621.  An    lnipr«v«m«Bt    la    •loetro-ourton^     ^""^   Derrnpatt 

LuiJon,  W.u 

Mw  25.  1867. 

'75AB.  Improved  motfaod  of  tranamlaaUm  tkroucta  wHwaarlaa 
oabloa  and  appamlna  IbomCitr.  Joliii  (ioti,  i.  Chitrch- 
criiirt,  Old  Jewry,  K.C. 

7611.  tmpvovonioato  la  ■abmartnc  eaU*  gnpiMla,  fjtmytM 
ropo  ooapUnga  aad  ooBDootlona.  ^V>ltv«  CUivlv  Joliuivii 
umi  .s.-iiuTii<t  l-^lTnLiTKi  I'liillijti,  28,  8<^iith«Ui|>tan-buildtngi, 
CbMioarj-Iane,  Lonilou,  W.C 

M  ^v  26,   1R87. 

7675,  As  improTomoat  La  moahroom  nnehon.  Waltw  Claiule 
J»]inw>ii  mid  Sttiiiui-I  t^luiuit'l  I'liiltiiH,  26.  Sonl|utii|>lcn> 
IjLiJMiuipi,  (.'litm-iTy-Iiuiv,  LudiIou,  W.C. 

Oi  iiiiMi  4,   1687. 

l'S,447.  Improvomoata  la  olaottie  railway*  and  tramwajr*. 
AIoiaiiiIm-    Login    Ltnuir    uid    Kilv^nl    llodsou    lUfloy,    6. 

Brewu'a  btiililiiijj'*,  E.C. 


SPECinCATlONS  PUBLISHED. 
1887. 

GonaraUng    and    dlatrlbotlng    «l»otrla#«norcy,   tM.     U. 

Tln'k-:.i,il  K,  K.'i.in-.|y.     6(1. 

Dynano  eUctrle  naclilaoa.    J.  ni«I  K,  Ho|>1[iiuiaii.     lltl. 
Elaetro.dopo«ltloii  of  oobalt.     S.  !'.  Thoiiii«utt.     6J. 
Hotdar  and  atrltcli  Tor  olootno  lamp*.     V.  T.  Scliiiiidl.    8d. 
UalUnK  and  broalUiiic  olMtrloal  olrentta.     F.  T.  Schmiilt. 

ai, 

ftaoondary  bactorhia.    .1.  T.  AiiuMiui:^.     6<1. 
BwlMboa  for  olootrloal  pnrpoaaa.     R.  Efg,*i.     8<l. 
Holdora  for  ta«and«ac«a(  electrlo  laaapa.    W.  H.  Bayluy. 

ai 

Aat«aatl«  out'onta  for  eUctrlo  arc  lampa.     E.  F.  U.  H. 

Ij lii'il-.ij.l  1[,  M".  KiriK-l"".     ai. 

Obtalalas  donvod  duranw  at  varlaUo  lacoaalty  fTma 
a  autn  olaotrlo  onrraat.  J.  C.  Meulmru.  ;Lii  t?ih-ioU 
AiwHiyiiir  |»iir  UTr.iiiiiiuivii'tailrlii  Koive  juiil'EJtctricilci.  8il. 

1886. 
1S&5.  laoaadaaMBo*  gam  Ugbta.    C.  Von  Itneli.     BJ. 


32^. 

4322 

4472. 
4S78. 

4980. 

5009. 
5002. 
6228. 

5707. 
5972. 


CITY    NOTES. 


Brnillinn  SubniarlnB  Company, — Tbc  tralHo  receipts  of  Iba 
BriUilijLQ  .Siil'in.iniic  Tclv^a|>l)  Cominny,  LimlUil,  for  tliv  ««d( 
i^ihliii^  .M»(i  li  9  >itiiDtiiiU-J  tu  X4,668. 

Brail  I  law  Snbmarlno  T«]«srnpb    Oompaaj.— Tlic  tliivcton  of 

tlii«  coihj'tuy  li.iti'  iK'i^l.n'i'l  Lltl  iiil'jTiiii  ilniili'iid  nf  Jt,  ta't  ilutn,  or  tt 
thi'  rnU  I'lO  [«'f  OKiit.  JIT  nmiiiiu,  [uiviibli'  im  llip  24lli  inst. 

Wostoni  and  BraxUlaa  Toloerapb  Company.— Tli*  tniKc  rc- 
nripUot'  ilii!  \N*Mt<-rn  ninl  BnuilUu  T<-]i-.|(rai>Ii  dainjijiuy,  Ltniitait,  for 
the  wiTk  rmliiifC  Murrh  9.  nf^rr  ilcilili  tiu^  llit  "  llllli  '  of  Uin  n>''>*» 
mxiptt  |i»yftt>lo  U>  thi  L>iidoii  I'btmo  UnuUUa  Tolfigraiili  Cnm[miir, 
Liuiitcl,  werv  £3,881. 

Alfred  SUtMP  aad  Co.  mmted\— Tlio  iu>ilh)  ti<itk-«  hai  b«oB 
j{iv?ii  ill  111"  '."iivrt/-  for  rfrtilow  to  m<»>\  in  lUi'ir  fUiriu  to  tha  official 
liiiaidalur.  Fmuk  Dny,  «f  46,TH)iiu'ii'kc!<>  Htrv><l,  Kiiitliui'jr-Hiiuuv,  onor 
before  Ida  4lli  Jay  of  April,  The  piuw  ai»l  ilay  lixcd  iiir  hiiariui;  aiul 
wljiuliiratiiig  ujntti  Lku  ilv^ila  and  rlaiiiu  is  nl  the  Ctianibelti  of  Mr. 
JuaCicu  K«T,  al  thn  Buyal  Coiirbi  <>(  JuMicr,  on  Wioliiraday,  tbe  lllJi 
Ai>ril,  at  12. 

Dlroot   Spanlab    Tolograpb    Compaay.— Tliv   Dit«clvi>  «f   the 

Dii'^tl  .'^jMiiiilt  T''lrvr.i|>li  (.'vitii'iiiiv.  <i|'i>ii  llii.>  iKO^iiiita  for  tliv  lialf 
year  mii1Iii|>  U'.y.'vtiitwr  31,  1887.  1>citi^  Mtljiidlted  to  iheix,  •Incidnl, 
lUliifuL  lu  tlieir  Iwiiig  lU'litwl,  lo  iwuiuiiii'tid  lliL-  [Miymwil  Of  a  divi. 
iloiii)  at  tliD  rate  of  10  |wi  ti'lil.  )>er  aliiiUUi  on  llie  |iru(iii«irp  aliarva, 
and  a  dividciul  nf  2j  jrr  ckiiI.  [free  of  iinromeluxj  tor  iLe  half  veui 
uiioii  titt  >ii\liiiary  sliiuwi,  tiiflkiug,  witli  tlin  |irfvioQ»  dlstrlttiiiion, 
4  ptT  c«Dt.  pci  auiiuiu  fur  tbo  y«(u  1887. 

Baatam  Kxt«aal«B  Co. — TIil-  Eu-tirii  ExUtixioii,  Auatraloaia  4n4 
Chiii^k  T'd^.tri^i^'li  I'ainpiiiv  (Limited;,  aiiuoUDor  fliikt  fh«ii  aeruunU  to 
D<ci'[iibtr31  lMlahov,«Ulij»cllnanilit,  a  )>a]au«r  oTi^oIit  of  £121,800^ 
iCtvi  [uy^iFiiC  of  thnw  ittterim  dividenilk  Tlie  .lin.(tun  !»•>«  |iro]i(jee 
lo  (Ii.-%tnliule  oil  April  2b  the  u5>u.U  dividend  ni'  ^>.  M.  jwr  alurr, 
iiiakiiiit  a  lutikl  Utvideuil  ufS  [irr  ocui.  Sue  iIa-  vnu*  1807.  It  ia  alao 
l>r<^|.iiiM.'>l  to  [liiy  a  bouus  n(  3b,  )K:r  slimu,  vt  l£  (ki  tvui.,  uinldiif;  a 
tvtal  dttlnUutioii  offei  |«r  cint,  for  the  }«■(  ytwr,  aj^tMst  6  jwa  vciil, 
ill  1886.  TIic  ImIoiicu  of  £63,000  baa  livvii  uaiiiwl  to  tiia  rwerve  fuod, 
wUjIi  now  aUiiiia  at  £620,000. 
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COMPANIES'   STOCK  AND   SHARE    USX- 


Mce. 


□iTldand. 


1J«B.  ... 

18  Feb.  .. 

12  Feb.  .. 

15K*K  .. 

15  Ffli.  . . 
12  Frb.,  65 

29  Om 

I«No».  ... 

l«F«b.  ... 

SSJoly  ... 

MOnl.  ... 

I8  0ol.  .. 

UOot.  ... 

12  Jan.  ... 

IS  Jan.  ... 

1  Fnb.  ... 

38  0nt.  ... 

12  Jm.  ... 

ink  ... 

SJtt.  ... 

t-Hvr.  ... 

IJaii.  ... 

12  Ju.  ... 

S7Ju.  ... 

27J«i.  ... 

»Jw.  ... 


Kuno- 


Afr'(*ii  Diro-i  «% 

Aiiglo-AtiioriMn  Kni«h  E-L 

—  ftilly  p*iil   

AEicln-Aiiiiiricia    

—  rrtf.    

—  Ihtf. 

Braitlmii  8uVii»riin' 

Coil  TcliTfhoiK-  &  Mlin    .. 
GUI'* 

—  10%  frof.   

Dilrcl  HiNUiiah  ....: 

—  lOi'pwf.    

Dirtct  UniteJ  SMm    

KMtem  

—  a%  i'ror.     

—  6%.  ISW     

—  *%  r>rU.  Stock  

Butcn)    Kutrnnmi.    An*- 

trilMU  echini* 

—  it  UA,.,  18P1   

—  t%  Del,.,  1900  

1890  

Ristrrn  k  S.  AFrirjui,  1900 

OrmiKn  Uniou  . 

GIoIh-  TrlcgnpU  Truit... 

—  6%  I'wf.      

CtTit  Kertliorti 


Paid. 


PjiOB. 

Wednea- 


IilrldeniL 


1  8ant   .. . 
as  July  ..  . 

8«0ct 

l«Nov 

tS  March  . 
tCMajr  .... 
H  Ocr 

ISPpli.    .... 

16  Oct 

I*  July   .,  , 

8  Jail.    .... 

aONcv 

1  Mait^    . 

20  Dtc 

ai  !)«■ 

14  0pU  .... 
1*  Oct 

I  V«h."... 

1  Fuh.    ... 

30  Knv.  ,,. 
13  May, '80. 

2  Nov.  ... 
1  api-t.  ... 


'If 
mo 


Name, 


Gl  KoKhani  $%  IMv,  'M. 
Itiilia  Rulibvr,  (;.  K  *  T»l. 

I  mlo- European 

Ti«ii<lini  nntinn-rmzUiati... 

M*\iai  Witntou 

Oti;iit«l  TulcjitiDuc  

R*ul#rf>  ... 
Ifwaa  L'oitP'l 

Sobmariiiu 

Sabmai  itii'  Calilc  Trukt    .. 
TblrKn  li  Coiistruftion  ... 

-«.1860     

UmtwlTcI(>[iboM..... 

VMt  Africui 

—  5%  Del-L    

WeM  Co>at  of  Auieri^    ... 

—  e%  I)el«.     

WwUru  autl  Knuiliau 

—  Prsrwred    

—  I>«l«Ti«d 

—  «%  A  ^ 

—  «%  »  

Wrii  IiiiIm  and  Pananw  ... 

—  6%  Isi  frcf.  

—  8%2ui]Pr«r. 

Wwtl'uioiitftU.S. 

—  «%  Sibling    


raid. 


COMPANIES*   TRAFFIC    RECEIPTS. 


JtaoM. 


AnjIo-AniMioui 

Bnuiliaii  Subiiiirins 

Cuba  Subiuafiuv 

Citrct  SiwnUIi 

—  UnitwlSUl**.. 
bMtcrti 


En<Jln» 

AlniMiit. 

Ifaiu 

Fubluhnl. 

vr 

MftTutiS... 

£4,436 

M. 

offtU.     ... 

9,S0O 

M. 

or  Fob.     ... 

I.RfiS 

Nniiii 

PaHwlirii. 

». 

of  FaK     . 

SI, SSI 

Ido.  lit  D«o. 


i-  £&M 
4     2S£ 

-f  4.3S1 


TXmt. 


Kastarn  EstnudvD 

OtiXll  Kn  t1i«;in   ......,,„ 

SnIiiiiniiijQ    

\V?iit  Ciiact  i>r  America  . 
WMtTti  an-]  Rnwilinii 
VTmI  Iirilii  ami  Panfimi 


Bwlli^ 


M.  of  F«b.  ... 
M.  ofFrb.  ... 
None 
M.  ofF*b.  ,, 
W.  lUivliS  ,. 
F.  Fflb.  '29 


Attioaiita 


2D.  100 

t\il>liaUed. 

4,SU 

3,766 

3,1S9 


lacorlfBo 


+£3.US 


+    -an 


AbbrvTJaLiuiia :  W.,  ii-sclc ;  F.,  fortnixbt;  M.,  uumtli. 


NEW     ELECTRICAL     COMPANIES. 


Tk«  81.  Ramos's  >nd  Pall  Mall  Bleotrlo  Light  CompiuLjr, 
[TJmimii  H-git**"^  Ijy  Triiiilcm  nni)  Cn  ,  47,  ''.iiiiliill,  I-niulnii, 
K.C.  C*|iiT«l  £100,000. 'ilivii lei  1  inln  l^.9&)  ti\A'in.\i\  niinivA  i,r  £5 
cacli,  abd  too  rimtidrra'  tliirtH  of  £X  «victi  Tl)i^  tonndcr'.  *liHir>  tlialt 
tmnfor  1)11  the  holtlrw  lliiiitiof  thci  riKlit  t"  oiw-lwlf  liir  nut  j'l'iBis 
tlie  rnmjMu.v  rim1«  in  I'Acli  jm  wtii'i'li  shall  rouiaiii  afi-:r  iwyui^  or 
IinjviiHiig  for  llic  |i*ymoiit  of  «  Jividpiiil  "f  7  |wr  ci^iit.  for  niidi  y-nr 
<in  the  (»l»it«l  pii'l  iiji  oi'  the  otber  ahanw.  ObjMt :  to  ewrt  a  oeiitrnl 
■talion  ot  iiwiioiis  frr  fTMlliig,  probin ii^.  utofiiig  fill'!  «ii|iiily  of 
tili^Ctnintj.  ^!l^ctrknl  mnliv  Jurra  or  Mitiilar  a«(ilniy  I'ur  ImlitiuK- 
hfat.iiiff  Atiil  iiiolitu  piinxwa,  ur  otlicrwiM',  in  lUv  ilinttiot  ol'  St. 
JaiiiM^  ariL  olMwIioro  tliroiighont  tlie  metmpulia.  'We  flnt  aiili- 
ncribcriaic;—  SUart». 

GtfOTKP  Kilward  Frnucid.  iPtirwl  raliiiicl,  65,  VictcMin-Hlintl.  S.W*...  1 
LaUiner  Clark,  uvil  uiipncrt,  6,  WuntitiinnUr  CUanilH.-ni,  Vinttiria- 

sUMt,  8.W 1 

Knitat  EtliuunJ  MoLynoni   Royih,  ^nilBinaii,  Urowlview,  IVIera. 

fwU,  HmiU I 

IVtur  P»nn-t'.««kell.  iuBtic*  of  thi>  iiww.  12.  .\1lKTt-iniiiiJiiniiii.  S.  Vi.  1 
K'lumril  Mattliow  PaUiiier,  ivlirm]  rai>t«in.  91,  Fjttln  Coiitt-rowl  ...     1 

AtiioiO  Ti-iniW,  «(>lii:iiof.  47,  C.-imliill 1 

Kualaeti  Jcimn  Antln'iiy  llairuiir,  nicl^itcct,  32,  AdclUoii-rottd,  Ken- 

aitiKloii,  W '.,,-.. t^ 1 

The  iiTiiiilH>r  «r  diraclun  aliall  uot  1>r  Iran  Ihnn  three,  nor  niorr  tlian 
eight,  imli"<«  nthrrwiw  ilirorluil  nl  any  tiiiii:  liy  the  C-noimiiy  iu  gf^rnral 
iiieF'tiTiu.  Tliu  lir.'>t  <liri?uU)r!>  nlisll  W  Miisl^u'c  J.  A.  tl  iiruur,  Lstiiiior 
Claik.  T.  IVii  u.'(iii«ki:l),  Eni'wt  M-'ljiipiin  BoyJt.  ami  (,'<j1oiipI  f.l.  E. 
Frtncii.  Tliv  iinnlilicvilioii  ul  a  ilir^vtot  tihtill  bo  th»  boIiLiiif;  of  not 
loB  ilwn  100  >ili«Tw»  of  £h  tnaii,  or  any  MjulvAlniit  aiiioHtit  of  otiior 
*ham*  in  bin  ovik  right.  Tlif  nmiiuil  rumiiiivriLiion  ur  the  itiieutoi-K 
(eselui^vn  uf  aii^  maiiiu;iiiji  ilirtiiTliit)  •hnll  l>«  £1,000  ;kii' aiiiiutn.  or 
Nur-h  larpinuui  u  mav  b"  ■■..|Ukl  Ln  10  |mi' n^iil  nrtlin  wt  ptolita;  liiil. 
Hirli  wrniiiirinti'jn  Mliall  not  riru-pil  £1.500  iii  any  ycai'. 

CharMa  L.  Baker  and  Cuatpnay  fUmlted^— Rvgistviml  tiy 
Rriwl(-y  i»'"1  Co.,  3.  litval  Wiiiiliml^r-ifi-'i'I.  E.G.,  niili  »  i'*(iilnl  of 
£25,o6o.  Obji^i'l.  to  ui-i|)iiii-  on  Ilii'  It.iiim  of  ii  |i  ovUiciliil  UKtVomcnl 
il^lnl  ttiLT  19lb  at  N'lvvtab  i.  1887,  dinl  iiiuilo  bvtnii'n  Clua. X.  I)tlki-i' 
of  tliP  oiii*  |urt  mill  Fivk-iit:!,  M iii^4ili\>ytl  of  tliu  •'tlioi  |ai'l,  tvitb  ituoU 
iiimlitlv  ili'Mia  iir'iiiy'i  a^  tli-  iliivrton  'if  llii'  C<-iiijuiiy  limy  tliiiii'.  Kl, 
tliu  iii.tiii(«-"f  C!i"!i-ii  L.  HoLi^r  aU'1  Co..  i^bijrmi.liio  oliv'.irin.  «iii'kw'ji1 
au'L  m-ivii'-ilip  Ai.iKiniiii*  miikew.  of  Womky.alrvi-l.  Cti'«li<r-iitu<l,  Man- 
ckniur,  lui  a  Roi"tt  "rtif-T".  inclutlliiu  or  Lup-lber  witli  IIk'  |*ooilivi!l 
of  the  njil  Itiuliipa*.  tlio  ngliL  tu  uac  tiiu  niyk  ul  t)iti  hii]  tinu,  uiii1  ull 
tnuU-  inarki  uwl  i»  tbo  ui'l  biiAintw  auU  tliu  buiutit  nl*  all  iiriitUtiK 
conlracla  cnlci«"l  Uil*  by  lb'-  f»i"l  lirni,  and   llio  Itaet'  of  the  jjrcmiws 


ill  \Von>[  v-i^r««l  aromaid,  oooupuil  by  tliB  aaiil  Enn,  aiiJ  all  [ittMit 
ri^ht>i.  [-unt,  u'ouvUn,  st^Mik-lii'tmlB.  work  In  {iragrMo,  patimui 
(If'iiuiLiHH,  I'lfiiroi.  li(liii)]»  aud  eOeota  ownwl  bj  or  b»]uDglRg  lolb* 
.milt  liriu  in  roiiiivclion  vrith  tbabuNlnaaa.    'Ilw  liiit  Hiibiicrriniira  a>e: — 

Shana. 

C.  Baker,  Cuiiibiuok  'rijl«gn|ili  Work*,  MutGhntter    1 

,1.  .luJirimn  KonnHl,  .ScYiiioui-gi-ove.  UavehMldr. , . , I 

ti-  W.  liMimk,  2,  llniokijii  vilUi. OU TraffoiJ,  XUiicIieatcr    1 

T.  IMIitiB.  2    Hoolbalwct,  Mi.Dcbn!t« 1 

F.  MiiTpntroyd,  2,  llootli.^trM>t,  ftUnrliMitC'r 1 

W.  l"<:niii«n,  6,  St.  Il**«-«1i**(,  Maiidi«1»r ] 

.1.  Witlmin,  72,  Hury  Olil-inail,  MuncliMtur 1 

Tlii^  Urat  tlirwtor*  ilinll  Ix:  Jnin<!i<  Lci^li,  .1.  K.  Iioiitn»i>.  Thomas  1I«»- 

lii'lil,  W.  U.  I,(iwi>i>rk,  (niA]|i'a.S»rri>,  .l>i!iii  llitj;''  IViimAit,  Jokn  RHOlrla 
(ilNti.'l.riu'k,  *nrl  ITharli'H  lAiiiTiif«  llah.T.  <Jii«1itii-nlin)i,  th*  boWaf 
by  «ioh  of  at  tr(i*t  260  sliiin's  iii  tlin  (Vimimny  in  hb  ««m  Tt^l. 
Cliarlea  Laiin>nci<  Bnkei  altall  1«  managing  ilirwlnr  at  aaalaiy  of  £600 
]Hir  Hiiiiiiiii. 

BjMtar  Klootnc  LlgUt  Compear.— A  rmnpany  haa  bwn  ranattral 

uiiilur  tbla  titlu,  ititli  a  cApJul  of  £20.000  in  3.0OO«har«*  of  £10  cadi. 
tlir  first  l«u  ofvliioli  v'ill  Iw  l^uijiiiii^r'a  filiai-f-^.  Tbc  proape«tu»  4Uta 
that  nrarly  otic  half  of  tbo  Kbaru  oapilal  liaa    l«Kn  already  uwareil. 

Tlio  <lir*<torlL  arc  :  — 

William  HorUiii  Kllb,  J.l'.  (cbiLinimiil.  HartvrcU  Hvvm,  Bxetor. 
Iiiiiir'itirr  .1.  Kciinawny,  ]Ioitirfii.'M,  F.xct<t. 
Wnh'^r  IViiiK.J.I'..  NVthlniids,  E^i-U-r. 
C.  .1.  It.  Sciolcm,  l"iMO«iit  Uojuw,  Peiimylvaiiia,  EKet«r. 
f!,  F.  Tiiii<-"rtlt,  Haiing  UrciKwnt,  Kiot*r. 

Henry  liiN>rg)>  Miuwiiiglmni,  Taiiiitnii    Kltctric  Liglittn^    rjiiiitiuij 
(Liniitwl).   mnnagiiig  iliirirlnr;  ImII  join  llir   lioanl' aftit  uliri- 

lIlL'Utl. 

Tim  ConqiHiiv  tt  furintiV  brtlie  |iui|>oiinor  siiititlyiiiK «l«ctHuty. boA 
«•  a  li);lil  aiiilin'ilii*i'|.<»iinT,  to  Kxutrr.  Th«  f  jiRi|iuiy  liaa  arcunid  tb 
ii^lit  1o  <i*r  llir  untiir)i[in'vT  nt  Ttrwnwcit  T4i  t\ia  citcnt  oriOO cMMttin 
hoi»^]">wi.'t  ill  )iri[<cluiiy,  at  it  im™  which,  accoiJing  to  tli«iiR 
will  1».'  t>  giiut  Mtviiig  over  ttif  toit  o(  ■[oaui  |hav.i.T,  Thi 
iiii'cLing,  AH  «'<>  linv<<  alriuily  iiitiiiiiitcd,  xotnv  wrvks  ago  d 
I'uvoiir  ol  tliii  i'l'><ilrir  light,  mill  a  nn^moml  ih  in  counn  af 
am]  haH  nhvndy  l>cm  n^Tje'l  I'y  o^ci  3.000  cJlLuns  for  i««« 
the  Tuwu  Half.  Oviii  170  citiuo*  have  expifiMal  their  irittinirnaw 
it>lu|>l  the  fliKtrir  light  111  theii  iLuuaaauii)  pbon  of  btufBan.  Tte 
i.y.-'tijiii  wbioli  it  14  un>i»uM)d  to  ailojil  la  that  of  tbe  TfatfuuMH-HocsM, 
•ii'l  t\\f  u'ork  will  hif  corrioil  out  1>y  Muun.  Laiag,  Wbarton,  aaj 
Doii'ii, 


NOTES. 


Cable  Repaired.— l*be  tJi^tcnt  Tvlo^.tapli  Company 

Fnt«  that  iln-  PerimSiiiikin  vaMk  u  rojwired  mid  cum- 
fttion  witb  Siutkiii  roitDruil. 

8ana9»l.  -The  viectric  lij^bt  is  iibuiit  to  bo  <»tablish<--d 
it  St.  Lixlis,  ill  Strnccir^d,  iiinl  the  pLint  riKjiiirisil  foi'  tbis 
niijlljrif.ti  hii»  recciilly  beuii  fonraitleJ  hom  Roitleaux. 

WinttmxUa.-   It  will  ho  fouii*l  that  one  of  the  firat 

:m,  H  tiM  the  first,  to  use  winilmilU  lut  the  tnati'va 

for  'Irivjiifi;  ilyiuimos   to  Lhurj;!)   liatk-nes  wits  I'lof. 

of    Olus^w.     Miic-li    llJin    liLTii    m:tilc   of    ctittaiii 

rmcb  cx|<criiiicnU,  hut  sitrely  there  b  iiothiii^  novel  in 

•  IwfMoeding. 

'. — TTie  CommitUii',  nl  the  Lwl  Kieittiiig  »t 
ht-*hway  Uunl,  m;onili)cii4UM]  thiit  the  t^uiuishiix:  tiiid 
ihaJiire  Tclti|>huni;  t'nin|)any  ifc  jwrmittoii  to  erect  thv 
MDonuy  po«tit  foi  tbcif  line  iKttwMti  Adiiiigtoii  arui 
^yoLoii,  oil  iKtynietiL  of  U.  jwr  |»o«t  |wi-  year.  ITie  Itottrc] 
IpwJ  to  tills,  ami  onlvrml  thv  common  Muil  of  thu  iJOiLnl  to 
liaiSxuc]  lo  tht*  »;|TOuiUCXit^ 

SwitaerUuid. — Tlic  vlectric  tnimway  at  V«vey-Ibluti- 
tKUC  wsa  successfully  worked  for  the  licst  timo  on  the 
irtli  lUt.,  over  a  luiigth  of  II  kJlonielros.  Tlio  A[i>ritin3tix 
lUtiiin  »-ill  mijiply  the  ele>'lTJt;  light  throiigbout  the  neigb- 
Vifnbow),  by  mvan»  of  alternating' ^lurrent  m^cluiieii  and 
Scimo  of  the  siibfiL-ri^MtTB  havu  bad  tJie  light 
bouKB  for  xevenl  weokn  [mkI. 

A  tiOnfc  Lamp  Life.  -Mr.  Gilbert  Wilkes,  Ensign  IJ..S. 
TT,  reforrinfi  to  the  stAtemetit  th.it  »  certain  iiM;i:in- 
iteiMOcB  bimp  had  licuM  nuiiiitikincd  in  uctiuu  (or  thu  long 
•rml  of  fi.-i^i  botire,  t«8tiA»!t  that  when  tbti  U.S.S. 
'  Tmitwi  "  retiimeil  fivm  Chimi  in  IS^fi,  oins  F.(li.ion  lamp, 
if  wbich,  tog«(ber  witb  many  othorB,  a  vory  careful  recoitl 
Nvu  ka)>t,  bod  biiniod  9,700  hours  luxi  wu  still  in  good 
nndiUfiti. 

Beotiic  Boilway.— As  stulvd  liuit  vrc<;k-,  M.  Fi!^ch<ri, 
I  Viennese  cnj;iiiocr,  lin«  obtuiiit»I  the  collection  f(n-  an 
tlMriral  niilway  between  Voiitaii,  no-ir  Biulon,  nnd  l,co- 
nMitlurf,  u  OisUknv«  of  'il  kilomoiors.  Vt'a  mo  further 
Dknaod  that  tlie  line  U  to  be  worked  by  me:uj»  of  ficcumu- 
Ucn,  and  that,  with  a  view  of  Mxiiring  the  ))&st  fur  tbc 
•rpofC,  oompamtivc  tiiaU  urc  about  to  be  made  of  the 
LP3.  iiihI  the  Julieii  batiericft. 

B«otric  BoUs. — Ad  interesting  jiopuliir  Icctiu-o  on 
these  ueefu!  upjiliunceK  wan  rvcentty  delivered  by  Prof. 
Sjlvaiiux  Tliomin^fiii,  at  the  Royal  Victoriii  Hall.  Tlie  con- 
MnKtiuQ  uiul  u«>  of  iko  vibtutiii^  umuturc,  uiid  tho 
RBree  of  tbo  coergy  oxpviided  in  working  the  ■i]i[iaTUtii», 
Vera  uaile  tiuitc  clear  to  the  audience  ;  tlio  subjoct  beiii^ 
llhianrtw]  by  a  number  of  exjterimeiite. 

Australbk. — The  etedrie  lighting  of  the  AdeUide  Iiijcbi- 
Uifiii  it«itipii>^^  144  arc  and  2lI6  inc^ndesconce  lamps. 
Hr  furtuvr  are  workud  by  1 1  Bru«li  dynanuM,  10  of  which 
W  of  6,000  and  1  of  ti.OOO  W4tt«.  Xhe  iiiuiiid««cCuc>D 
lui{if  ore  worked  by  3  V'ictoriu  dyuumos  of  K,000  wjittj 
Bell,  an  K(li»on-tIopkinsun  machine  of  S.OOO  watts,  and  ah 
HiliMMi  dynamo  of  3,000  waits.  The  total  length  of  the 
itl>|e^  tor  L-oiivuying  the  curr»il  is  6  milw. 

Illimlil1<il>l  Tramwaya. — The  pujjuron  "ibvlkBabitiok 
id  Nowry  Tnunway,"  by  Pr.  E.  llopkinsoii,  rocflntly  read 
tbe  Institution  of  Civil  EiigineutB,  has  jtut  been 
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issued  by  tho  Inst.itiitiou  in  |]!km|>hlct.  form.  Tbc  impor  is 
jwrh.ipK  tht!  mii*t  pxhaiutivn  that  ban  lieon  j^von  nn  the 
suljjeet  of  eleclj'iititl  li^mways  in  Knj^hind,  and,  with  the 
dtaciuwinn  thereon,  contains  a  vast  amount  of  itiform&tion 
of  inl«n»t  to  ull  vngu};«(I  in  light  oi-  stroet  tnunwuy 
work. 

Traction. —The  new  trominiy  at  AnHonui,  Conn.,  is 
cspeet*!  to  he  ready  imniwlJalply.  It  will  have  one  60  h.-i>. 
motor  to  inill  ^ixkU,  ami  four  [>'>  b.-p.  moton  to  hnni  the 
paMt«n^er  t-ai-s.  It  in  uliiinitxi  that  lbi.i  h  one  of  tbc  heat 
0(|nippcil  olei'Lric  i-ruidH  in  Ainerii.-H.  Tho  Ontario  at>d  Sui 
Antonio  Hi'^ij^hlt)  roju.1  ii^  well  aitvitncod-  Huro  the  third* 
mil  ity!ttem  h  adopted.  Th«  linen  are  laid  with  .lOlb.  ateel 
mils.  The  running  will  commenco  with  four  can  aud 
three  inot4itK. 

The  Eleotro-Harmonic  Society. — The  la^t  mioking 
concuit  i>f  tho  Heuwn  lt«K7-ltU$K  inll  take  place  at  the 
uiiittui  rrWrjfwd  on  Priday  ovuning,  April  6th.  An 
i]inoViiti^>n  in  vnlertainnienle  of  the  kind  will  be  nuulc,  a 
Ktring  ipmitott^  iicrformiti);  works  oE  Mozart  oiid  Kaydn,' 
Likiti);  ibv  pliico  of  the  n8U:d  gloo  |uriy.  Violin  dunUt, 
which  .siiinu  deiuides  riin<,-«  were  ito  f:Hhionitb1e,  but  which 
Aio  now  i-uicly  hunl,  will  ijso  \v  plnyud,  itiwl  the  vociil 
otvmcnt  will  bo  ably  «»Hbiined  by  Musiir%.  .Vrtbur  Thoinjwoii 
luid  Itolwrt  Hilton  and  .MuKtcr  Ilumni. 

The  Oefoctive  Lewis  CAbl«,-  -^ViranfteouiiU  bava 
MOW  bi!eii  iHudu  (or  t-anyinj;  on  t«legrajih  t'ommiinication 
lietween  the  i^lirid  of  Luwik  juid  tbo  mjiitdaiHl  by  meiins  of 
the  cable  arroM  the  Mincb,  which  ha;«  for  Mveral  dayn  been 
in  n  defective  stato.  Two  clerks  from  the  ItiY«rne«w  offica 
have  bflon  Miit  to  Poolcwe— where  the  cable  joins  the  main- 
land— Olid  by  tapping  t)ie  wire  there  they  have  entjibUiihed 
a  teni(ioniry  telegraph  s^.^tif»l,  from  which  the  mussages  are 
rvtiviiinmittL'd  lu  their  dtulimitioii.  A  csble  j*hip  will,  it  is 
nndumtood,  lie  at  onco  sent  to  ruinir  tho  damage. 

Electrical  Quackery.  -A  circular  with  which  one 
of  onr  iiitiiiili^  b;is  obliged  us,  says  t'EMrk-irtt,  announces 
;ui  im|)ortant  dt.Toveiy  in.ide  by  Mmo.  V.  L  According  to 
this  philanlbrnpio  inrontor,  invalids  mny  in  all  ciutts  be 
iwloreii  to  hcdltli  by  the  ii«:  of  "  lli/umiuuElnirk  H'aier" 
Hp|>tiod  ai«  u  lotion,  or  for  (univntatioiiB,  or  in  the  form  of  a 
Wtli ;  and  it  will  Im  found  more  efficacious  than  the  most 
culdbnitml  iiiiiiomi  wiitcrs.  As  our  contomporarj'  olworveB, 
there  Are  not  only  big  charlataiw  but  iJttlo  onctt  in  the 
uIoL-ti-ical  field,  mthoilt  eouiitjiig  those  iu  petticoats,  liko 
Mmt;.  V,  I.. 

Corrents  under  Gaseona  Pressure.— M.  Caillot«t 
whoAc  name  is  to  well  known  in  coimection  with  tho 
li<ptofai!tiun  of  gastK,  and  who  h;is  recently  duvisod  an 
afi|Kin4tUH  for  hoiitinj^  mib^t^incos  by  electricity  under  high 
j^'.uiuous  iki-iKsurc,  has  ]K>int«d  out  that  a  current  which 
would  ordinarily  fii$c  a  given  wire  or  sheet  of  platinum 
[iroduces  only  *  lemporature  rising;  lo  dull  redness  when 
the  gaseous  prRAsure  is  snthciently  high.  It  Las  alsa  liocn 
itbuwu  by  the  same  experimenter  thut  this  phenomenon  i« 
due  to  <xinvection,  since  the  tvupctiiUtrc  is  ;^reiitly 
augmented  by  giurouridiiig  the  heated  body  by  a  gloss  te«t 
tube  which  pi-ovmiis  tbo  movement  of  the  gu. 

Paris  Theatres.— The  lighting  by  electricity  of  the 
iL-fated  Opem  Coinique  wa&  commenced  on  the  16th  inst., 
a  trial  of  ibo  exterior  lampH  luving  been  made  duiing  the 
two  jiruvioiu)  days.  The  iiistallatiun  at  preaeiit  compriseii 
r;03  incamlodccnco  IaRi|>s,  exclusive  of  thuao  which  are  now 
Iwing  6Up]»liwl  to  that  portion  of  the  building  which  ia 


behind  tho  footlights.  The  current  in  siipplieci  Irom  tho 
machinen  ealabliahed  in  tho  Chatelel  "by  llio  Soci^tf  tt  Eclair- 
a^  EUctrujnf. — The  electric  lighting  of  the  OOeoii  Theatre, 
carried  out  by  the  Edisoti  Coiiiiiaiiy,  was  iiiiuigiiratorl  on 
the  20th  inet.  It  (Tomprieed  1,200  incantlo&c^nce  Inmiis, 
n-orkod  hy  throe  dyimmos  e&ch  cApablo  of  maintaining  500 
lamps. 

Another  Theatre  Bnmed  Down  through  Qas.— 

Another  i'-a.t;i£lroiihp,  <.'oni|xuing  in  honor  "ith  ihat  at.  th« 
FiunH  Opth'a  Comii^iie,  is  annoiincetl  from  0|)urUi.  Tbv 
B«liieb  Theatre  in  that  town  was  coroplotcly  dcatraywl  by 
fire  on  tho  ni^ht  of  the  20th  inst. ;  tho  coiiJlai^tion  b«ing 
catiiied  hy  a  pw  accident  which  occiured  diu-ing  tha  last 
84:1  of  the  piece  in  repreoentution.  UtifoituiiiLtoly,  tliore 
wu  a  very  dill  buuw  at  the  timo,  and  it  w  fi'»rod  that 
nearly  uJl  the  occupaiit«  of  the  iip|)er  gallery  lost  their 
Uvea.  The  number  of  persoTiB  aecertained  by  the  police  to 
be  missing  was  given  on  Wednesday  evening  as  forty  j  but 
tho  iiuniher  of  those  who  perished  i»,  we  regivt  to  say,  pro- 
bably very  much  gi'eaiier. 

Elootrioal  Imagos.— The  pbenomoiion,  tu-st  ohserved 
by  M.  K^rsuoi,  uhJch  uccurs  when,  fur  instuiH^u,  ii  piece  of 
glass  se|mi'nte»  a  »heei  of  tin  foil  and  a  coin,  aTid  the  metnU 
vn  connected  to  a  frictioual  machine  in  action,  ia  tolerably 
well  known.  A  very  pctfoct  ajid  delicate  image  of  the 
fane  of  the  coin  i»  obtained  n'hcn  the  ^liiiis  h  hrciithwl  ii|>on. 
[n  rei>euting  this  experiment,  M.  Tflchecbovritch  made  the 
eunoiu  tibservution  that  the  image  thus  obtained  may 
re.'wlily  Ije  lixe<l  by  dightly  moistening  thu  [^laKi  with  a 
weak  solution  of  atearino,  oxide  of  zinc,  or  yellow  oxide  of 
mercury  in  boiiKiiic.  It  wa«  also  observed  that  a  very  dia- 
tinct  ini:4;e  vf-AS  obtained  by  i:o;it5ng  the  gbitw  in  the  lirst 
tn»Uinco  with  a  very  alight  layer  of  vaseline  or  of  a  fatty  sub- 
stance i  tho  apijoarunec  of  the  coin  is  very  satisfactorily  re- 
produced on  this  layer. 

Amorican  Teatimoay* — There  in  tio  doubt,  says  Mr. 
Johriboii,  Pre&iJi;iit  of  the  Lafayette-atreet  Kuilway,  but 
that  electric  motors  will  soon  take  the  place  of  our  "  horse 
motors."  The  beet  deld  for  the  promoters  of  alectrtc  rouda 
is  new  roeda,  aa  we  who  have  horses  know  something 
of  the  cost  of  daily  running,  while  all  the  statements 
thkt  I  have  ever  seen  sto-tc  the  cost  of  hor&e-|)ower 
vmy  above  what  it  is.  The  different  oloctrii.'  motor  com- 
panies do  not  gum'anl«e  anything  as  to  daily  cost,  and  you 
can't  hold  them  down  to  an  estimitte  for  average  day8, 
Until  they  will  meet  this  demand  uf  tho  street  car 
coni(KimeB  I  think  tho  "changing;"  will  "make  haato 
slowly."  According  to  the  testimony  of  tho  North  Metro- 
politan Tramway  CoiiHK»ny,  thai  Cumpany  has  a  guaranteed 
contract  for  electric  traction  at  4^d.  |)ur  mite. 

luoandesoence  Filaments.— An  Amei-ican  cojitcni- 
{Hintiy  poitita  out  tliut  the  filaments  of  high  reaintanco 
Uiupe  affoi-d  u  good  ilIuBtnitit>ii  of  the  eETctta  of  oUaticity. 
Surrounded  by  a  vacuum,  so  as  to  be  free  from  tho  damp- 
ing eflecta  of  the  air,  no  object  more  eensitivc  to  rihmtiona 
or  shocks  can  be  found.  Tlie  loiist  tremor  of  the  wall  to 
which  the  lamps  are  attached  makes  the  loop  vitinito  for  a 
long  ]>eriod.  This  only  takes  place  when  they  are  cold. 
When  the  cunont  is  passing  and  they  become  red  or  white 
hot,  they  aie  uo  longer  so  elastic,  and  camiot  be  made  to 
vibrate  as  t}efore.  It  would  scorn  possible  that  a  vinual 
seiamogTaph  of  cxtrctue  semdtivcness  could  be  laade  ou  the 
genend  lines  of  an  incandescent  burner.  It  is  probable  that 
a  iLkmoDt  could  be  obtoiaad  in  thia   way   more  atfectod 


by  externa)  vibrations  than  is  the  most  MnHtivc  A 
now  u«pd. 

Vibrating  Strings.— Herr  .1.  Puluj,  of  Vieniw 
devised  an  extremely  ingenious  method  of  rendering  y 
the  form  of  a  strctehed  string  set  in  vibratitHi.  One  < 
extremities  is  attached  to  the  prong  of  a  tuning-fork,  i 
in  kept  in  motion  by  an  electi-o-magnot  contact  bJN 
and  which  gives  it  definite  note,  tho  pitch  of  which  is 
fully  determined.  The  vibrating  string  is  lighusd  up 
vacuum  tube  connected  with  a  KnhmkorfT  coil,  the  r 
diBchiirge  through  the  tube  being  alterable  at  will,  and 
this  is  made  «<iual  to  or  some  alitjuot  multiple  c 
number  of  vibratinna  made  by  the  string,  the  latter  ii 
illumined  when  occupying  some  one  definite  position, 
owing  to  the  [Mrmtenco  of  its  image  on  thoreUnii,itafi 
as  if  at  re*t.  In  this  way  the  form  luwumed  by  the  i 
and  the  [K»itions  of  the  nodes  and  ventrical  sugmm 
rendered  clearly  visible.  H 

Electrical  Barometer.— /-'AViwfhacs  )^veaad( 

tion  of  an  oiectriral  bitroraeter  demised  by  M.  Renninf 
which  there  is  a  cylindor,  inscribod  with  the  more  G 
conventional  indications :  Much  ttain.  Rain,  Change 
moved  by  clockwork  which  ia  brought  into  oporsti 
electric  current*  from  the  "dry  pile"  of  Dr.  Ga 
ThcHC  currents,  as  most  of  our  readers  will  undo 
without  further  desciiption,  affect  the  cylinder,  tfa 
the  intermediary  of  an  electro-magnet,  wbeneTcr  c 
coatacLs  ai'o  established  by  the  movement  of  the  Dee 
an  aneroid  barometer.  It  seems  to  us  that  M.  Bean; 
invention,  supposing  it  to  have  preceded  iho  ordiuw 
anaiigenient,  might  have  been  gi-uatly  im^irovw 
Hiuiplifieil  by  directly  utilising  tho  needle  as  a  p 
This  vol)'  iiegntivo  imiiao  would  not  apply,  howei 
caries  where  it  might  be  necessary  to  show  the  indi* 
at  a  distance  from  the  instnimont. 

The  Steam  Klectro  Mae:n.et.^Many  of  our  n 

like  ourselve.-*,  may  huve  been  under  the  impi 
that — whatever  be  tho  explanation  of  the  fact — t 
of  iron  becomes  magnetised,  in  tome  d^^^  * 
current  of  steam  is  caused  to  traversa  with  sa 
velociety  a  tube  of  copper,  wmmd  helically  upo 
col's.  The  experimental  re»u1t  in  cjuestion  wa 
obtuinod,  we  nndoi-stood,  by  M.  Tommasi,  and  his 
was  8ubso(|ueutly  confirmed  by  M.  Thouvonot.  A 
pondent  of  tEUctnciai  now  states  that  he  has  repeal 
oxperiiuoiit  with  an  entirely  negative  result,  evei 
higher  steitm  pressures  than  had  boon  mentioned  as 
sary.  Messrs.  Tommasi  aiid  Tliuuvenot  have,  undo: 
circumstiincce,  been  requested  to  render  assistoi 
explanation  ;  and  tho  Editor  of  the  above-named  p 
about  to  repeat  the  oxperimoot  fur  the  »dsfact 
those  who  arc  interested  in  the  ({uestion. 

Private  Press  Wires. — For  some  yo 
proi>rietorH  of  the  Maiuki-ittr  Kcawx^  A'cKt  b*i 
ing  to  induce  tho  Post  Office  authorities  to  grant  tb 
use  of  a  private  wire  between  IVCancheeter  and  t 
ThiD  has  been  persistently  rof used  until  recently,  bubal 
the  Post  Office  people  have  givuii  way,  and  the  31 
witnoBscd  tho  commenceniotit  of  a  scheme  which  {X 
to  practically  revolutionise  the  evening  newspaper  ^ 
the  United  Kingdom.  The  whtde  of  the  Parlian 
intelligence  and  other  matters  will  be  sent  throu 
private  wire  direct,  instead  of  having  to  await  the 
nience  of  the  public  eervico,andovents  of  supreme  imp 
to  the  community  will  be  known  and  circulated  | 
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diMtar  u  quickly  »»  in  London  itself.  Only  jounuUista 
can  ftpprecuitfl  fully  whitt  this  menns,  and  how  oacemry  it 
will  probably  be  found  for  othw  proviucjaJ  newspaper  [iro- 
priolon  to  follow  «uit ;  Imt  ev«ii  the  otiuide  [niblic  will  be 
aide  to  lutdenriond  in  a  Urge  [D<m«ure  the  irngjortancc  of 
tir  lunfM-ation. 

The  Brasaoltt  Hobol-do-Ville. — The  work  in  con- 
nectJoti  with  the  elective  li};htiiig  of  Ikiii  edifico  is  ueaumiiig 
an  iiicrflaaed  importance,  M.  l.^on  Gdnird,  who  cairied  out 
tlio  initial  installttiun,  hiu  rveonUy  been  (inLriuteat  wiik  the 
lighting  of  tlie  liitll  in  wliich  ibo  mfotiii(,'x  of  the  Com- 
muna]  Council  Uke  place.  Thi.t  hikll,  which  h  of  gre«l 
htst^ricul  interest,  i^  on«  of  tbo  j^r.tndust'  lu  tlie  whole 
btitlding ;  it  Is  magnificently  decorated  in  the  Louia  XV. 
Kyle,  and  the  ceiling  i»  piu'nteil  by  Jiin8»onit.  To  the  gi-tvit 
moulded  cornice  of  the  ceiling  ore  iiLtached  100  10  naniUe- 
power  lamiM,  which  bring  into  brilliniit  relief  the  gild- 
iiiC  with  which  every  projecting  point  is  oniumoutod. 
All  extremely  aoft  and  rich  elfect  ia  pi'odiii^cd  by  thiit 
lighting  of  the  ceiling.  The  meeting  ball  of  the  neciion-i  is 
iUumimted  by  72  16  c.-p.  tumps,  carried  by  three  brunze 
huareR.  The  lighting  of  the  hnll  intended  for  the  operations 
of  tbo  militiu  is  effocteil  by  two  Pilsen  m-c  laiii]i5,  cuch 
tekinfc  1- '>>"t'*^i^^  The  instftlUtion  &l  present  comprisee 
700  iiicnmlescenee  and  two  lu-e  lamps.  The  originul  motive 
|ciwer  having;  beoome  ini^uffieiont,  it  is  projiosed  to  connect 
the  Hotel  de  Ville  nidins  with  thoee  belonginj;  tu  the 
IntaUatioD  can-ted  out  by  the  same  firm  at  the  Licken 
Gannii!^  and  employed  for  lighting  tbe  stage  at  tbo 
Tl^lK  df  la  MfiKuaif. 

BarcielonA  Exhibition,  1888.— The  Scci-eUtry  of 
State  for  Foreign  Aftiiim  has  communicated  to  the  Society 
of  Art«  a  dcejutch  from  Hur  Mujosty's  AmlNUSKador  n,\> 
Madrid,  reporting  on  the  pte&vnt  state  of  the  intended 
Eihibition  at  Barceloni,  in  which  Sir  Francis  Clare-Ford 
refers  to  tbe  condition  of  the  Exhibition,  and  the 
rapid  progrem  which  is  being  made  in  the  imjux^vemont 
of  the  City  of  Barcelotia  by  the  erection  aivund  tha 
Exhibition  of  many  fine  building».  Gardens  are  bein^  laid 
out  where  before  were  uuseomly  piecea  of  waato  groujid. 
Anafiuuriiun  i»  to  be  built  on  tbe  8unde,  uud  commodiouii 
bathing  bouMss  and  tcntx  are  to  be  erected  ;  one  of  tho«v  iR 
to  be  nmnged  fw*  the  ^tedal  lue  of  the  Queen  Regent.  It 
k  Mated  that  there  will  bo  over  30,000  exhibitors,  of 
whom  only  SO  are  English  -,  3,500  siiuaru  yards  luu 
iM^;DDd  to  the  Barcelona  Prorince  alone,  of  which 
3,000  have  already  been  aecuretl.  The  first  Iwlch 
of  goodii  for  the  exhibition  has  urrived  fmni  Germany  and 
Awtrn ;  and  great  etforto  are  being  made  to  insure  the 
-  of  the  French  jKirtion  of  the  exhibition.  In  the 
_^.._.ilvar»l  pavilion  a  space  of  800  «iuuri!  yaixU  has  been 
MBt^fued  (or  Frencb  agriiiUtnml  products.   The  ambasAiulur 

'  <  iiCK  the  opinion  thiit  the  date  for  the  oi>ening  of  the 
.1  ^ution  will  have  to  be  po«tponed,  as  it  ouiiiot  be  ready 
much  beftira  tbe  first  week  in  May. 

Tho  Brussels  TramwaySi — From  the  following  \m- 
agGB  in  the  icjiort  of  the  Directors,  read  at  their  meeting 
OD  Um  l^lh  iiiBt.,  it  would  apjHjar  that  electric  traction  has 
not  yet  given  results  iw  satisfactory  as  thotto  which  were 
tspeeted ; — "  Yielding  to  the  wishes  expressed,  or  rather,  to 
the  requMtft  formally  put  forward,  by  an  influential  section 
ol  tbe  Blureholders  at  tlic  gencruJ  tnocting  of  March  15, 
]88&t  w6  have  mada  some  triikla  of  ol&ciiic  traction.  Up 
to  tbe  pneent  tlie  exporimentc  have  not  fullillod  tho  ox|»c- 
iDtiOiu  ol  tbow  who  promoted  them.     The  working  by 


electricity  was  commeuccd  on  April  17  by  a  car  travelling 
between  Rue  Belliaixl  iuid  1'he  Place  Boyalc.  A  second  cor 
was  apprapriated  to  this  service  on  May  $,  and  a  third  ou 
S«ptomhor  10.  I'hese  throo  cam  are  at  (treaent  working  at 
the  hue  de  la  Loi.  In  1887  the  electric  cars  travelled  over 
54,967  kilometres  and  replaced  4,800  'horsfrdays.'  Wo 
shall  endeavour  to  obtain  better  results,  especially  from  tbe 
])oint  of  view  of  the  economic  maintaiiiance  of  the 
ap[*ar.ttus,  Until  wc  have  siicceodod  in  «o  doing,  wo  do 
not  projxrae  to  increaae  tJio  number  of  electric  cars  which 
are  al  present  running."  Tho  above  mmgro  and  insufficient 
Gtatomcnt  as  to  kilomvtrcA  and  "  hoFBO-days  "  must  bv  sup- 
plenient«<l  by  other  information,  and  more  particularly  by 
details  as  to  cost  uf  working,  before  the  determination 
arrived  at  by  tbe  Directors  can  be  rendered  intelligible. 

Dust  on  Electric  Zii^ht  Loada. — Mr.  G.  A.  Nellis, 

writing  to  The  Eltdrioil  IFvrM,  aiys  : — Wo  huvo  in  our 
Allegheny  County  Station  here  in  Piubwrgh  a  line  of 
"  direct"  (coatitmous  current)  lUid  a  line  of  "  altenuUng" 
wires  side  by  side,  both  supplying  lights  of  tbe  same  candle 
power  and  voltage.  Both  lines  were  put  up  at  the  sunc 
time,  the  lights  etarteil  tugvlher,  and  they  burn  tbe  same  at 
all  times,  The  alternating  current  wires  are  as  clean  as 
when  we  [lut  thoni  up  ;  but  tho  diioct  wires  are  as  dirty  as 
they  could  well  be.  There  is  no  trouble  what«ver  to 
diHting^iish  the  one  from  the  other ;  there  is  stich  a  contrast. 
Mr.  Nellia  also  )>ointa  out  that  the  coiling  is  blackened  on 
both  sides  of  tho  lead  fa«t«iied  to  it,  and  that  the  acciunala- 
tion  of  dust  is  more  noticeable  on  the  pomtive  than  on  tho 
negntive  wires.  Tbe  facta,  as  stited,  are  of  some  intei'cst, 
and  wc  shaJl  be  glad  to  receivu  any  dctailn  of  fiu'ther 
obsm-vutJons  in  relation  to  them.  The  theory  uxlvuncod  to 
explain  ttiom  dovH  iioti  bawever,  appear  to  us  a  rcru  caiutj. 
It  ia  th:it  "magnetic  whirU"  are  inducefl  around  tho  wire 
when  a.  ciu-reiit  of  electricity  is  sent  through  it,  and  that 
tbe  m:ignetism  acts  on  the  atmosphere,  attracting  the 
paiuniagtiotic  oxygen  and  repolUiig  the  diamaguetic 
nitrogen,  and  thui,  in  some  manner,  which  ia  not  explained, 
attracting  some  of  the  particles  of  dust  and  repelling  others, 
Wo  think  that  tho  pbenomeooc  is  much  more  probably  due 
simply  to  electrostatic  charge. 

Tbe  Electrlo  Ught  in  Franco.— In  oiu'  issue  of  tbe 
2tid  iiiot.  the  oeUtbUshment  of  a  central  station  for  lighting 
the  town  of  Gronnde-sur-liaronno  ivas  mentioned,  This 
instalLitioii  would  appear  to  be  ait  atlmirable  example  of 
what  can  be  done  in  a  rough  and  ready  way  by  local  enter- 
prise. VKltetrkifn  observes  in  relation  to  it  thiit  it  would 
be  difficult  to  airry  out  suvh  work  in  a  more  simple,  runlk 
aiid  economical  manner.  Tho  motive  [>owor  is  iiupplied  by 
a  tiu'binc  erectod  on  the  river  Save.  Ttiis  works  a  four- 
])olo  dynamo  on  the  Parent  and  Ktcrtel  system,  douUa 
wotuid,  and  giving  a  constant  [lotentiul  at  u  s|>oed  of  900 
revolutions  per  minute.  The  public  lighting  comprises  1H) 
street  lamjis  and  16  electric  ctin<llea,  which  are  worked  at 
the  contract  [irice  of  4,000fr.  (wr  annum.  The  lamjia  su^}. 
[ib'ud  to  subscribers  are  also  worked  under  contract  at  the 
niarvolIoUBly  low  price  of  iS  c«ntimo6  pec  day  \tw  lamp  of 
10  c.-p.  and  10  coiitimes  [icrday  i>er  lamp  of  16  c.-p. ;  tho 
renewnl  of  the  lamps  being,  of  couive,  aX  the  ox|)enRe  of  the 
subscribers. — At  Pei-pignan.  a  company  for  the  distribution 
of  the  electric  light  has  jujit  been  established.  It  haa 
already  obtained  tJie  necessary  authority  for  carrying  tha 
leads  through  the  streets,  aitd  is  carrying  <ax  n«gocitttioaa 
with  the  municijulity  in  relation  to  tbe  public  lighting. 
The  existing  gas  company  re^srdi  this  competition  aa  a 


very  serious  nuitUn'. — Tlie  municipality  of  Havre  invitoa 
ten(I«rB  for  the  oiUiblitthnieiit  of  a  central  dUtriltuluig 
station  in  Ibut  city. 

Royal  Meteorologioal  Society. —Tbe  exhibition 
which  is  oniinurily  held  during  the  prcaont  month  1>]-  this 
Society  wu»  this  year  of  »  very  intorcstiit},'  cl»ur.tctcr,  liciiij; 
dovotM  to  ni){)ait.iiR  relating  to  the  •ihiiiy  of  ntitioiiiihcrii' 
electricity,  which  has  Seen  oti  view  lU  tliv  IrxtiMite  of  C'ivil 
Engineers  during  the  ihroo  iLiyN  vmlin^  on  thu  23iil  inst. 
An  exlenaive  collection  of  olediinnctci-*  »m\  vui-i'tU-H 
fonos  of  lightning  conductors  ami  ikiotoclor?  vievo  shouii. 
The  eollectioii  of  artidv^  <luniag(i(l  by  lightning;  uttmctod 
much  attention,  inchicling  aa  it  did  the  i-Iothiiiy  which 
wus  torn  front  the  IkmIv  of  u  nuui  during  the  stonu 
of  Jiuiu  8tb,  ltJ7tf.  He  muf  impnidoiitly  standing 
undei  fl  ti-oo  iit  tho  tinia  of  th«  occuri'once.  The 
lightninj;  Huslj,  iiftvr  ni»[)ing  bis  smiK'li-d-wrk  fmni  tind  to 
end,  8evci"cd  his  Iiutliorn  gaittn's,  liire  l.h«  ir(iiun.Ts  iiiti» 
shrods,  uiul  finujly  split  u|>  vuch  iMMit  from  uiiklc  u>  tuc 
Tht)  nun,  wc  areinfui'niud,  vim  not  killvd,  hut  ii  iit]icrh.t|M 
iintiuccfisuiy  to  add  tlwt  h«  liu«  sincf  uoturtiiiin-d  it  vory 
wholoBOiDc  <[nKid  of  thutiduiMl:on»M.  \'arioua  uxani|>hjs 
of  the  effects  of  lij^htnin;;  on  imen  are  -.xUo  to  hi- 
(ux!ii,  with  piucw  <if  wo«)d  tuid  Uulc  iict^iiilly  itcvminl 
ill  stomiH  of  rccunt  ytani.  Thvrv  is  also  a  net  of 
objects  duigiiwL  to  upset  the  very  popuLtr  idoa  u«  to  the 
(ailing  of  Lhundcrhults.  In  onu  vane  it  is  «hoirii  thut  th« 
alleged  thiuidarlwll  h»s  in  re3.lity  an  old  eannon-ludl,  while 
ill  itnother  iimtitnce  it  \»  »».'M;rt«d  thut  tli«  dread  miUmt 
which  bul  created  m  much  alaiTii  iriut  nothing;  niorv  than 
a  piece  of  couil.  The  photo^'aphs  of  lightning  Doshiw  at« 
both  numeroiui  nnd  excellent,  uud  the  lahibit^  in  thjo  cluM 
should  ceitainly  be  inxpocliv]  by  |>ainlvi-e,  whose  repreujn- 
tutions  of  the  ;tppaKnuice  of  the  di8chai:ge  urv  invariably 
of  a  coiiventioriiil  chanictwr. 

The  Bleotiic  Ligbt  at  Southampton. — The  gurhoge 
and  town  refuse  of  8oiith»mpton  in  largely  di^jnsed  of  in  a 
"destrvctor"  ThJa  menus  thu  ^cnenitioit  of  hatl,  which 
is  tiu'iied  Co  account  in  raisin^  Ktu^ani ;  and  of  thin 
circumstance  a^^lvmiliigo  wns  rucenlly  Uikon  by  the 
botxnujh  Hiirvejor  [.Mr.  W.  R.  Ci.  TJ«iin«ti)  to  laiiy  out  »n 
interoBtinft  cxjierimont  in  clnctrit;  lighting.  'ITid  dynamo 
used  for  tho  [mxluclion  of  the  electric  light  In  coimci.'- 
IJon  with  Ihti  -hihiluc  ilhiminniioiis  licin^  still  in  Hmith- 
amptoi),  the  boniugli  siu-voyor  ohtninu!  gNjiinissioi  l 
for  it«  tenijjuiyry  iwt\  The  process  by  whioli  thu  ri*.<ults 
are  attiiin»t  in  a»  fullouH: — The  town  rcfitic  piitvides  thn 
deetruetor  with  fuel  to  feed  the  funmcce;  the  huiitgene- 
ratea  stoam  in  tho  Iwilera;  tbe  st«aiii  prcsHire  pixijil-Ik 
the  engine,  iind  tho  engine  drives  tho  dynanio  tvLich 
produceH  the  electric  cun'etit,  So  thut  tho  iton-er 
hy  which  the  lighting  is  obtiiinod  pntciindly  <^nsts.  notliiii;: 
for  fuel.  The  current  ia  aiippUod  iliinct  fmiii  thu  dyiiamu  ; 
and  alt  the  lights  are  undei-  perfect  control  hy  the  use  of  a 
aepcmoe  nit-itch  for  each  light  At  preaent  the  circuit 
snppHoe  12  glow  lumps  and  four  »rc  light*,  each  ui  tliu 
latter  being  uqiiul  to  3,000  candte-[inwer.  ITic  maxiuiuui 
ai[)acily  of  the  dynamo  wdl  furnish  light  foi'  10  of  thi; 
3,000-ciUidle  are  light*,  or  30  of  1,000  candle-ix>wor,  or  ioO 
glow  lainp«.  Ry  the  i>re««iu  :u-i-angeniet>t  one  central  lu-c 
light,  ilhiminatea  tho  whole  of  the  Corponitiuii  Whutf 
of  three  acre*,  whik  light  is  providod  for  the  oftjte,  the 
wheclwrighu'  shop,  the  engiiio-bouBe.  and  the  deatnictor. 
Beyond  the  outlay  for  the  dyimnio  and  tho  neeecBarv- 
arnuigementa,  there  Ik  said  to  be  pracltcally  no  expense  (or 
the  production  of  the  electric  light,  exoept  that  involved  in 


BUpervisioii  and  att«nilance.     The  wst  is  stated  to  he  con- 
sidunibly  Ivm  than  thut  of  the  gnvwut  fip»  lighting. 

Milan  <Porte  Simplon)  Terminus.  Some  inlereAl- 
iiig  iiiiormiiUi.Hi  in  relation  to  the  lightitig  of  thie  important 
railway  terniiinu  and  sliuiiting  suuioii  ha»  Iweti  roceiitly 
puliliahol  by  M.  (''Mmaiin,  nngineer  to  thi'  fhrmm  tit  fet 
(In  .\''ir>/.  The  tci-miiina  wjis  in  the  first  placo  lighted  by 
petivlonm;  tntt  the  re«itll  obtained  wiu  iiiKulhcieut,  e^Mh 
cially  during  Ihu  fogs  prevalent  in  Londutdy.  A  pliui  irf 
lighting  by  nieaiut  rif  impixtvwl  giie  biirnurH  vms  aliandoi>ed 
Iiy  reiLHon  of  the  exiwnsc  A  Srst  trial  of  eloctric  lighting 
which  WHS  ni;ulc  in  \t*m  having  given  favouni-ble  i-eeitlts, 
it  wft«  ilefiiiitivfly  docidwi  to  ml<»|rt  thw  «y«itcm,  which  liaa 
lieen  in  siicceasfnl  (()>ui-.itiiin  fur  the  lust  three  ytiun.  Tho 
illiimin;ilion  of  the  line  jiinctioiut  is  ubtjiined  by  mamo  of 
thrtx!  an:  lights  niounleil  i>n  iron  nuwts;  whiUt  ihu  thtuil- 
ing  is  carrictl  out  by  nicuiis  of  thrve  lighttt  xupplied  vrilh 
lonsc*.  Twu  uf  iho  thieu  nmst«  ate  1 2^  niotre»  high,  and 
can'y  lights  eiinivalent  t«  U90  i-Jtrcul  Inu-ners,  and  eaeh 
coiiMtming  ^^  im\iouM  and  TiO  vulu.  Tho  third  nuuit, 
0  motrcfl  high,  canits  a  lump  of  Iflti  dirccK  taking  :!0 
iim|>uru«  and  -tO  vtilt«.  Thu  three  arc  lumi>s  for  the  prt>- 
jocU-i)  light  aie  each  lA  D90  circeU ;  tho  lenses  ^ith 
which  they  are  siipplioil  lieiiig  of  tho  Balcstriiii  system. 
Tho  motive  power  w  mip|ilic<l  by  two  steaiD  engiimi  «ach 
uf  3A  h,-p,.  Olio  of  those  only  K-ing  gurmndly  in  usw.  The 
(Iyiiam04,  six  in  uuniher,  arc  coDtinuoii&^urrent  machines 
tji  tho  SiemfiUE  type.  The  exiMjnws  of  working  tbe  iiioul- 
Utioii.  from  July  7,  1C80,  to  June  30,  188(i,  are  Hummed 
upas  follows  :-  — 

I'Vance. 

Motive  Power    U.O-IO 

Staff I3,14<» 

Carbons  (or  kusps 5,843 

Belting.  Ac.   „...     3.674 

Goe  lighting  of  engine  shed ^ i^TO 


37.4C7 

Total  expense  of  establiishment l4l,944fr. 

Kepreeeritiug  iu  interest  and  sinking  fund  at  0 

jiercent H,I9* 

Ur  for  ti  lights  during  3,824  hours,  and  «  totnl 

lighting  [Kiwer  of  5,4")*  cai'cels    51,961 

The  exponae  ia  therefore  2*59fr.  jjer  lamp  hour,  or  OH>0O26fr. 
|>or  carcel  hoiu*.  The  udvuiiiagd  of  being  able  to  carrv  i»it 
tbe  work  H-itbtn  the  statiuii  nith  the  unam  aecuiity  during 
tbe  night  sa  diuing  the  day  is  one  that  is  fully  approcinted. 

Amerioan  Tramway  Notes. —Tho  Obeijrvatory  Hill 
Kouil,  with  electric  Irjctiun,  is  now  in  succusBfut  o[>et7aioa. 
The  can,  with  Sfty  iKitaengent,  clixnb  an  uii-grado  of  nearly 
I  in  lU  at  six  milo3  an  hoiu*.  ami  uttidii  a  spcvd  of  tiftceo 
milus  un  hour  on  the  luveL— Tho  Woonaocket  Street  Hail- 
way  Company,  who  luade  iin  eight  weeks'  trial  of  a  Tliom- 
Bon-I louflton  motor  laat  your,  h:ive  expreaseil  themselves 
eutisliad  with  thu  result')  attainod  ;  uiid  it  ia  expecttxl  that 
tbey  will  o(|uip  theii'  can  with  about  ten  motom  in  tlte 
spiing.  -A  trial  of  tho  JuUcn-lirtish  electric  car  vrvu 
recently  made  in  St  Louis.  The  car  was  in  active 
operation  for  five  hom'o,  and  during  that  time  it  made 
twelve  tripft  over  the  Wash! ngtoii-a venue  line.  Various 
speeds  were  tried,  and  the  grudee  wci-c  exjjerimeDted 
on,  with  satisfactoiy  results.  >to8t  of  the  iHitroiu 
of  the  line  took  advantage  of  the  ex[icriment^  and 
got  on  the  rar.  which  wan  thus  tilled  tomjractly  at  every 
trip.  As  Mr.  Bauraboff  expreaaed  it,  *'  A  buthel  of 
uivkela  wu  taken  in."  The  cor  abed  is  on  Twenty- 
ueond-atrect  and  \\'A^hiiigt4>n-aTcnue,  and  tbe  ohaipnc 
curreut,   which   is   suitplied  by  the  Bcutb    electric  li^C 


worlw,  is  rjaniunittod  to  the  shed  by  wire  from  Seventh 
ftod  Walnut  nreeis.  Tho  test  ix  a^id  to  buve  given 
latisfactton,  and  others  have  since  been  mude  with  similitr 
pMuIt*.  The  Jiilicii  Company  complain  o(  the  poor  ^iiality 
n(  the  steel  dri>'iiig  ch>iin»  irwdo  in  Aniencu  c'L>m{Kii'»<l  with 
thoae  nude  in  England.  They  ara  now  imiioit-iiig  ihair 
chwiu.  hat  M«  striving  to  obtAiii  others  of  ei|iia]  tonality 
m  tbo  borne  market. — For  norao  motithR  the  Hpnigiie 
Electric  Kailway  and  Power  Com]jany  have  been  quietly 
experimeiiUiig  with  a  new  gtoiuge  battery  of  their  own 
dnsi^i,  and  they  believe  th»t  they  have  arrived  at  results 
much  mure  satisfactory'  than  any  hithei-tu  utLained.  The 
detaib  of  the  batt«ry  are  not  yet  made  public,  but  we 
tindentdad  that  President  WHiitnoy,  of  the  Weet  End  Street 
Kultray  Company,  Boston,  boa  decided  not  to  intro- 
duce the  eable  ttystoni,  nnr  make  any  otlicr  change  in 
Ae  motive-power  in  uao  by  that  Cnnii>aiiy,  until  the 
SfWBgue  Coni|ai)y  him  compU-tocl  it«  exporimcntA  U[k>ii  it, 
»ui  shown  whether  ttisa  good  thing  or  not.— Mr.  Tlioinas, 
professor  of  ph}-si»i  of  the  Ohio  State  University,  has  been 
conducting  a  series  of  experimental  tc4t«  of  the  Short 
oTerliead  lystem  of  electric  ntilwayH  in  o}>eration  at 
C<^uinbuA,  Ohio,  and  is  said  to  be  surjirieed  at  the  degree 
of  efficiency  obtained. 

Orerbead  Wiraa. — A    conference    of    the    delegates 

ajipointed   by  various  metropolitan   vestries  and  district 

faoardo  of  works  was  held   Thiu'sday.  Match    15,  at  the 

Lambed  Vestry  Hall,  Kenninglon  (Mr.  F.  H.  Fowlor  in 

the  chiiir),  when  delegates  were  present  from  the  foUowiiig 

iii. >sand  district  twaixis: — Vestries:  Bethiud  Green;  St. 

I  .     -,    Camherwcll ;    Clerkenwell  ;     Kensington;    I>am- 

bcth  ;  SL  Martin '»-in-lhe-I''ielda;  Newington  ;  St  George's, 

twiitbwark  ;  St.   Loonanl's,  Shorottitch  ;    and  St.  James's, 

Westminster.      District    Buurds :     Greenwich,     Hackney, 

St.    Saviour's    mild    Wandsworth.      The    following    roso- 

Intioiis    were    iinanimoiinly    carried  : — I.    That,    in     thn 

ii|iiiiiun     of     thia     meeting     of     delegates     fruni     the 

niioaa     metropolitan    vestries    and    district    boards    of 

vorks,  it  is  desirable,  in  the  interest  of  thu  inhabitants  of 

the  mctrapolK,  that,  as  a  genei-al  principle,  all  telephone, 

tds^pb,  and  electric  lightiiLg  wires  within  ihc  tnetrojiolitan 

ma  should  be  placed  uiidergronnd.     2.  That  ttio  tuulrul 

<l  the  construction  and  maintenance  of  all  telephone,  tete- 

?r»iili,  and  electric  lighting  wires  in  the  ijarinhee  mentioned 

iuSbedtiled  A  and  B  to  the  Metropolis  Local  Management 

Alt,  ItMJd,  should,  whether  within    IMt.  of  the  surface  of 

tbe  nad  or  not,  vent  in  and  he  under  the  direction  of  tlie 

toiry    or    district    Vward   of    the    (utrish    or  district  in 

<rbi()i    &ucb  tolophonc  and   telegraph  wires  are   situate. 

!.  Thai    in    order  to    prevent    any    xe^'Kirate    voatry   or 

iiKrict     Iwajd     refusing,     arbitrarily     the     jxissoge     of 

itnitgfa    wires    across    their    jjorish,    to    the    detriment 

(f  otlia'  [mrishoft,  an  a[«pe(il  shuukl   be    ulloi>'ct]  to  the 

Mttnpolitoi)  Hoard  of  \\'orks  similar  to  that  sanctioned 

t^  Section  311  of  the  MetrojMilis  Local  Management  Act, 

*ilt  reference  to  the  orders  or  acts  of  the  vestry  or  Iwianl 

ill  relation  to  buildings,  sflwen,  Sec.     4.  Tliat,  considering 

tbewrious  invasion,  not  only  of  the  public,  but  also  of 

i/onta  righttn  ptx>poeed  by  the  Bill  of  the  Ignited  Telephone 

dqipanVi  the  ^■aI^o^w  vestries  and  dlalrict  Ijoards  be  recom- 

iwntled  to  adojA  the  foregoing  resolnlions,  and  to  o[i|>OHe 

IkBtU,  with  the  view  to  have  the  princiji1ei<   embodied  ii] 

*d  resolutioiis  inmqHH'atcd  in   the   Bill,  and  mich  ntbor 

iModncuta   us   are  doLiilnl  in  thu  petition  of  the  Mctro- 

I^Un  Board  of  Worki  againattbe  Bill.     5.  That  copies  of 

tebiregiuiig  reaolutions  bo  sent  to  all  the  vestries  and 


di«lrict  hoards  of  the  metropolis  and  to  the  Metropt^itan 
ftoanl  of  Works.  6.  That  eath  vostry  ami  district  board 
bo  naked  to  [>etition  Parliament  against  the  Bill,  and  to 
opIKXse  it  through  the  local  nicmliprs  of  Parliament. 

AUEoUes  and  the  i:.M.F.  of  Zino.  —1  n  a  recent,  paper, 
M.  .1.  H,  Koofton  discusser  the  projwrty  of  alkalies  increas- 
in;;  thfl  E.M.F.  of  zinc.  For  thu  following  extract  fi-om  this 
impcr  wc  are  indebted  to  the  Chemical  Society's  Jonrnat : — 
Grove,  Joule,  Poggondorir,  and  others  have  oh«cr%-ed  the 
incrciised  E.M.F.  obtaine<l  by  substituting  aeneous  potash 
or  soda  for  the  dilute  acid  in  a  coll.  The  authoi'  states 
that,  according  to  his  researches;  the  alkali,  say,  potassium 
hydroxide,  ha»  a  fourfold  action:  (1)  it  breaks  np  into 
potossiiun  and  oxygen ;  (2)  ]«jUissium  replaces  mic  in  ita 
electrical  action — for  instance,  in  a  Danieirs  cell  potassium 
sidphato  is  formed  in  jtlace  of  >:ineHnlpbate,aa  the  copjieris  de- 
posited ;  (3)  the  zinc  ir  oxidtKed  by  the  oxygen  of  the 
puUi^h ;  (4)  tho  resulting  zinc  oxide  Is  di^olved  by  the 
aqueoub  potash.  (1)  Diminishus  tho  E.M.F.,  whilst  (2)  and 
(3)  increase  it;  (-1)  may  posaibly  shghtly  increase  it,  but 
it  would  Ije  desirable  to  have  positive  etHdenca  on  this  point. 
If  the  external  re.'ii.stance  of  a  cell  is  very  great,  almost 
the  whole  heat  of  combination  will  be  developed  in  the 
external  circuit.  Let  the  K.M.F.  of  a  Daiiiell's  cell  be 
taken  &»  the  unit  of  E.M.F.,  and  let  the  unit  of  he^t  be  the 
amount  generated  in  a  Daniell's  coll  by  the  decomposition 
of  ri  grams  of  zijic,  where  «  is  the  atomic  weight  of  that 
metal.  Then  from  Thomsen's  dewrnii nations,  the  E.M.F. 
of  a  Daniell's  cell  is  given  by  the  equ&tiou  Z»iSO,(248)- 
CuSO4(198)  =  50=I  Daniell;  and  with  potash  substituted 
fur  dilute  sulphiirie  acid  KjSO,(337)  +  2ZnOH,0{166) - 
2KH0232-CuaO«(I98)  =  73=l46  Daniell.  For  tho  au- 
thor's Einc-broroide^ platinum  coll,  JinBrj(91)  =  182  Daniell. 
The  result  thus  theoretically  obtained  in  the  case  of  those 
and  a  few  otJier  simple  cells  considered  by  the  author  agree 
closely  with  experimental  determinations.  Tlie  heat  of  com- 
bustion of  xinc  oxide  and  poUiNsiuin  is  nut  taken  into  account, 
as  it  is  cort»in]y  not  more  than  2  j>or  cent,  of  that  due  to  the 
docompo«itioii  of  xjnc  in  a  Daniell's  cell,  and  accordiag  to 
Favre  and  Silbermann  it  would  seem  that  this  chemical 
action  is  merely  local,  and  does  not  contrilmle  to  the  elec- 
trical vnerg^'.  Pnicticully,  the  author  finds  that  a  Daniell's 
cell  with  u  solution  of  potaHeium  hydroxide  ie  very  stilia> 
factory  for  giving  continuous  cun'euts  through  a  high 
resistance,  and  sodium  hydroxide  gives  atUl  better  re- 
sults, as  sodium  sulphate,  being  more  soluble,  does  not 
so  readily  crysUiltise  on  tho  porous  coll.  It  is  vei-y  impor 
tint  to  provcnt  intcrdill'uBion  of  tho  fluids  as  far  as  possible, 
and  for  this  pur[>ose  the  author  usee  a  double  porotu  cell, 
hft\'ing  the  intermeiUate  apace  filled  with  a  solution  of 
jHttassium  and  sodium  sulphates  rosiioctively,  with  a  small 
atlmixtui'e  of  sulphuric  acid  to  diminish  the  resistauue. 
Colls  of  this  kind  have  been  kept  joined  up  through  a  re- 
sifltance  of  20  or  30  ohms  for  weeks  together  ivithout  any 
perceptible  diminution  In  the  K.M.F.  The  alkaline  solu- 
tion must  not  be  too  dilute,  or  tho  zinc  will  soon 
become  coated  mth  oxide.  The  author  states  that 
his  dnc-bromine- platinum  cell  is  still  better  for  giving 
a  contiinious  current  through  a  high  resistuico.  It 
rotjuires  no  porousi  cell,  baa  a  high  E.M.F.,  and  has 
been  kept  in  continuoiu  action  for  months  without  any 
change  in  the  E.M.F  — Jn  fact,  until  one  or  other  of 
the  ulcmcnta  was  completely  decomjioflcd.  The  only  pro- 
cautinn  nuccEsar)'  is  to  cover  the  bromine  with  a  layer  of 
petroleum,  which  comi^letoly  prevents  all  evaporation  and 
smoU. 
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THE  ELECTROLYSIS   OF  COPPER    SULPHATE    IN 
STANDARDISING  ELECTRICAL  INSTRUMENTS.* 

BT    A.    W.    MKIKUt  {TROldSON     KXPKRIMKKTAtj    tfCHOUB). 

Oving  to  the  gn»t  iiicroosfl  in  the  me  of  ekcLricity  in 

recent  years,  and  the  consequent  importance  of   hnviii^ 

I  accurate    momuring    iitiitnimeiitn,    it    in    ticctssarv  tliat 

HfKtnmia  should    have  some  acciimt«  monnB  wnereliy 

they  may  have  their  staiMlorJ  instniniontR  readily  and 

cheaply  checked  from  time  to  time.     Pifuch  might  hi;  siiid 

for  a  tmtionftl  recognition  of  thin  fiict  hy  the  estahJishment 

of  a  eyrtem  of  cloctrical  standard*,  jiwt  m  we  now  have 

&fition&l    ata-ndardB  of   length,    ireight,   &c.,  but  such   a. 

■<uhj«Ct  is  heyond  the  province  of  this  paper,  in  n-hich  I 

^propose  to  give  u  description  of  thi-  clectrolyBii  of  copper 

sulphate,    ivhiih     ha-s    Wcji    rnipluyod   for   slAndurdi^itig 

gir{)08in  iti  the  Pliy8ic;il  L;ilK)r.it^>ry  of  Glaagow  Tliiivnrsity 
r  the  laat  two  years  with  the  most  satisfactory  results. 

ncr. 

CUM   re*  muMie    leu  furtt 
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ou*  rot  noLAwe    c«iB  n^nt 

A  pAper  commxuiieatod  by  Mr.  Thomu  Gray  to  the 
PMosfijifiUal  ^/tis'(i;iy*"  for  Novemlwr,  1686,  fleall  with  the 
(jiiestion  of  the  reliuMuiifisH  of  cupper  eluctrolyHix  &»  coni- 
pwiid  with  silver.  The  t-oii elusion  drawn  from  the 
investigation  dosciitied  in  thai  pajicr  was.  that  while  silver 
in  the  hands  of  a  tniiiied  oxjKjriuienler  left  riot-hitig  to  W 
desired  in])oint  of  accnnicy,  etit]  it  is  open  to  the  ohjoction 
that  it  is  very  foully  wlit-iY'  kiixu  ctirrcnta  are  nsen,  and 
reipiii**!  greaLciiii'  in  making  th<!  exjicrimeiitw.  ('upper,  on 
the  other  hand,  has  the  ndvimtage  of  »implit.'ity  in  manijiula- 
tioii,  and  where  attention  is  given  Ui  a  few  nci^essarv  pre- 
cautions great  atfiiracy  cau  l»eobt«inc>fI.  As  un  examplu 
of  the  difficulties  in  the  use  of  silver  I  may  mention  that 
the  deposit  whit-h  m  alwayit  cr^'Htalino  in  form,  retinires 
careful  liaiiJling  in  order  to  prevent  Ins*  in  drj'ing  ur 
weighing,  and  in  order  to  get  it  thoroughly  .idhorent  t«  the 
tblate  the  area  of  the  caUiodu  or  gain  plat«  sliouJd  never 
oe  less  thuii  200  or  more  than  400  sq.  ems,  per  aiii|tere. 
With  eopjier  the  dajMi-iit  for  areas  exceeding  20  aq.  cm«. 
per  am))ei'e  is  thui-unghly  udbcrcnt  to  the  plate,  of  whiclL. 
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indeed,  it  forms  an  integral  part.    TTius  in  making  an 
eloctpolysis  of  copper  8td|)hatc  for  100  a«i|)crcs,  a  current 
density  of  1  ampere  to  liO  sii,  cms,  would  give  excellent 
Ljremilte,  and  the  total  area  of  ranin  plates  would  only  be 
w,000  eq.  cow.,  while  wera  Mlver  u»o(l  tbu  urea  would 
&equire  to  bo  from  20,000  to  30,000  sq.  cms,     Ono  dis 
FtdvanUigB  which   oopjier   has   is   iu  readiness    to   oxidiao 
when  exposefl  to  the  uir,  more  especially  when  l»eing  taken 
out  of  the  sulphate  of  copjier  soluLioii,  Init  if  ilio  mode  d( 
cleaning  and  drjing  tho  jJates,   both  before  and  after 
electrolytic  action,  which  is  describud  in  this  iwpei-.   U- 
employed,  this  difficulty  is  easily  overcome.     I  have  kept 
plates  for  a  week  after  being  Ij-eated  in  this  manner  with- 
out being  able  to  obeene  any  chaiif;c  of  weight  as  indicated 
by  a  chemical  bivlance.  whicli  is  itonaitive  to  ipooo  of  a 
"nnuDO. 

'  TapiT  r*iiki  before  ilm  I'hyMicil  S«x4eiy  of  iJIiunniw    Uiiiv«r«ity. 
Jwioary  27tli.  ' 


Anothw  point,  which  has  to  be  taken  into  aocount,  i«  the 
fact  that  tho  plates  lose  weight  in  the  solution  at  a  mt« 
varying  with  the  area  ttiey  expose  to  the  action  of  the 
acir]  whicli  is  contaiiiod  in  all  eloctmlytic  solutjons  of 
sulphate  of  copper  cA[iable  of  giving  reliable  resultR  ThiB 
question  Wiu*  gone  into  very  fiilly  By  Mr.  Gray  about  two 
ywii-8  ago,  and  the  results  are  given  in  his  paper  on 
Gk'ctrolysis  which  is  referred  to  alxjve.  It  haa  again  bsea 
gone  into  whoa  making  some  ex)>crimeiitH  on  tbeeffoctof 
tempentture  on  the  loss  of  weight  of  the  pbuts  in  tli« 
Rolution.  Tho  resulta  of  theJio  exjierimentB,  which  were 
made  by  passing  the  cm-rout  through  t*n  cell*  in  series,- 


Km-  i 

each  of  which  had  a  different  area  ol  plate,  is  to  confirm 
the  ex[K!rimcntR  made  by  Mr.  Gray,  and  to  show  that  the 
amoutit  of  variation  from  the  Inio  oloctnu-bemical  wpiiva- 
lent  of  cojiperdneto  differences  of  current  density  can  be 
jdluwud  for  with  gnuit  accuracy.  Before  describing  par^ 
ticularly  tho  r«eii1ts  of  thc«(e  exjtennienu,  it  may  bo  well  to 
refer  briefly  to  the  apparatus  used. 

JiUctffJi/fi^  C'elU  -The  electrolytic  cell  found  most  con- 
venient for  small  cun-ent..<i  consists  of  a  round  gloss  jir 
nearlv  fillud  with  !iulj>hate  of  eop|>er  <iolulion.  into  whkh 
three'  vertical  ptatea  with  Iboir  surfacofl  jtanillel  and  aliutit 
ir>mm.  apart  arc  held  by  means  of  rigid  |)Ut«noid  clips. 
The  two  ontside  clips  are  joined  together  and  tho  plates 
hold  in  them  are  iha  anodes  or  loss  plates  (sft  Fig.  11. 
Two  loss  plates  are  always  put  into  eacD  colt,  ono  on  eoen 
side  of  the  gain  plate,  bo  that  the  gain  plate  may  reeeire  a 


fl 


Fig.  4. 
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uniform  deposit  on  each  side.  The  centre  clip  which  tJ 
wall  insuliLtcd  from  tho  two  nthcrs  holds  the  cathode  or 
gain  plate.  The  olipH  for  holding  the  gain  |*latcs  an, 
formod  of  striiight  piocos  of  No.  G  platinoid  wire 
six  inches  long,  a  ]Kirl,ion  of  which,  .iljout  four  inches 
in  dM  tint,  and  on  to  this  another  piece  of  platenoid, 
so  as  to  form  a  powerful  spring  is  soldered  at  a,  so  Uui 
the  two  ends  of  the  pieces  form  a  firm  contad.  at  ft  {Pig.  IJ. 
A  binding  screw  for  fixing  on  tho  electrode  is  serewei]  os 
to  tho  other  end  at  r.  Several  of  the  clips  so  formed  an 
firmly  clamped  on  to  a  rectangular  wooden  frame  by 
screwing  a  strip  of  wood  down  on  the  top  of  them,  the 

Iiortion  of  the  clip  between  the  wood  being  well  insuhtted 
))•  beinj;  covered  by  a  piece  of  thick  indiarubber  tube. 

The  clips  for  hu)dtn<'  the  loss  pUites  are  formed  in  the 
same  manner  as  the  gain  plates,  but  are  made  in  purs  by 
bending  a  pioco  of  No.  6  pluliikuil  wire  into  the  tb^\ia  of  a 
U,  with  about  three  centimetres  between  ita  ends,  and  then 
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•oldering  on  the  springs  as  already  described.     These  clina 

•re  iiunuated  and  axed  on  to  the  frame  on  the  o|)]HiHitR  side 

from  the  tingle  clip«,  so  thAt  tbo  eiid  of  the  latler  comcK 

just  betwHH)  the  two  ends  of  the  former  us  shown  in  Fig,  2. 

A  flexihla  covered  copper  wire,  of  convenient  lengt^h  to 

aiabla  the  cells  to  be  joined  in  series  if  desired,  is  per- 

BUivnUj  Klderod  on  to  the  bend  of  the  double  clips. 

This  mode  nf  placing  several  sets  of  clipn  on  a.  wooden 

stand  is  found  very  conveiiieiil,  as  the  plates  ojiri  rc:ulik'  ho 

adjiiaied  in  thoir  position,  or  taken  out  witbout  distiu'oiiij* 

any  of  the  other  arranj^enieiitA.    This  form  of  clip  suit*  vei'y 

wul  for  atrreiit*  tip  lo  about  1^  uniperes,  by  joining  cha 

«IU  in  scries  or  parallel  as  may  be  necessary.     In  using 

electrolysis  for  small  carrenta  up  to  2  amperes,  it  iii  advise- 

«b1e  tn  line  two  or  even  three  celU  in  series,  us  with  Kiiiall 

depositJt  a  eheck  is  thus  obtained  on  the  weighings  or  any 

diuect  in  an  individiin.]  cell.     With  ciiiTcntB  from  '.i  to   \!i 

ampcreo,  I  prefer  alill  to  ime  this  fomi  of  cli|>,  njid  »  suffi- 

tieiit  Dinnber  of  oolls  in  [tamllol,  ouch  having  gnin  platAs  of 

kboot  130  sq.  etna,  in  area,  so  that-  tbe  plates,  owing  to 

dkeir  comparative  lightlies,  iit-iy  be  weighed  on  the  chemical 

UaiK« — tho  additional  number  uf  weighiags  being  more 

than  cooip6ntat«d  for  by  the  additional  accuracy  obtaioed. 

Per  currents,  »ich  us  are  used  in  standardising  a  deca  or 

keto  amuem  lialance,  owing  to  tbo  largo  iiniount  u(  copijer 

dtpooted,  such  delicate  weighing  is  not  necessary,  and  a 

^'™—  sensitive  to  about  3  niallc^ranimoft  may  b«  used : 

bit  even  were  an  error  of    5    millegntinmes    made    in 

weiglung  tKe  plates  of    an  electrolysis  for    RO   amperes 

m . ss . #«- 


water  as  it  comG«  from  the  Glasgow  Corporation's  water 
pipos  until  a  density  of  from  1'15  bo  llA  is  obtained,  and 
then  addin>r  one  por  cent  of  fi«e  xulpbiiric  »eid.  In  all  tho 
cxpcrimcntA  montionod  in  this  |>ap(»-  tho  solution  used  liaa 
boon  of  a  uniform  donftity  of  1*175,  hut  it  has  been  found  t.hat 
a  vari.ition  in  density  from  I'l  to  2  makes  no  difTercnre  in 
tho  numro  or  quantity  of  tho  deposit  With  solutions 
mndc  tip  ntt  ficscribcd  [wrfp^ty  accordant  residts  have  inva- 
riably been  obtained.  Tlio  NoKitton  should  not  Iw  used  too 
oft«n,  as  the  acid  is  aft«r  a  time  oxhaurtcd  by  action  with 
the  plates,  and  it  has  Ixjcn  found  from  experience  that 
unless  the  solution  is  decidedly  acid  the  plat«s  are  oxidized 
in  tho  solution  and  very  irregular  rc*ult.s  arc  obtained, 
which  arc  quite  valueless  for  accurate  standantising, 
The  table  of  cunie?  (No.  I.)  shows  very  dcirR- 
the  (linVtrenae  Iwtweon  rcsniltjt  obtained  from  oohi- 
tiotis  which  hiivc  frco  acid,  uikI  those  which  have  not. 
Tho  five  curves  are  taken  from  ox|]onmcnlfi  made  with 
ten  cells  in  series  and  different  araaa  of  gain  plate  in  each. 
The  abscisw  are  aroos  of  gun  platM  in  wittRre  centimotres 

TMjlBOfCarMsNa  II. 
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ttUianad  for  one  hour,  the  error  would  only  amount  to 
limit  j^  per  cent  For  high  currents,  such  ;i8  ilie»e.  a 
^(e  euthsnware  cell  is  used,  which  is  shown  in  Pigs, 
md  4.  A  wooden  fraiue  h  fitted  on  to  the  top 
llii*  cell,  anil  on  two  op]iosit«  sides  ul  this  fiume 
rail  inxutatw)  from  each  other,   two  copjHir  burs  are 

,, jTcd,  one  haring  10  and  the  other  1 1  spring  contact 

«li[M  of  the  form  shiiwn  ia  Hg.  5.     The  plitiis  for  this  cell 

me  Httde  of  sheets  of  copper  each  of  which  1i;ls  n  rigid  strip 

<i  topper  soldered  to  its  top  e<ifi;e  and  projecting  about  two 

tndtas  on  each  ride  of  tlie  platu.     Un  ])uttiiig  tlie  piutea 

^A«  i1m  cell  one  end  of  thia  strip  fit.<!  into  a  clip  and  (he 

rests  in  a  vulcanite  notch  on  the  othor  aide  of  the 

Each  of  the  plates  when  in  poaitiuii  c.Y:|)oacfi  a  eurface 

ft, 100  sq.  cms.  to  electrolytic  action,  so  by  putting  in  tha 

number  of  plates  the  ceil  can  be  us<mI  for  cutTeiita 

qi  to  200  amperes.     The  plates  and  clips  iirc  aoarnniiicd 

lait  one  gain  pbto  comes  between  two  Inss  plates,  and  the 

hoer  always  exceed  tlifl  former  in  number  by  one.     As 

^  .Ik  [ilatas.  when  all  are  put  in,  are  Tor>-  close  together  two 

^'llusttibes  bent  m  as  to  form  U's,  and  long  enough  to 

'-'Mch  lo  tbe  bottom  of  tbe  cell,  are  hung  over  each  lo!«« 

plrta  lo  prerent  any  danger  of  the  plates  touching.     Two 

iexible  eloetrodes  suitable  for  dip|>inu  into  mercury  nifis 

n  attached  to  tJie  burs  carrying  tho  c\i\iit. 

Tiu  Stiftion  /or  0u  SUrtrvlitIk  Crlh. — The   solution  used 
0  wade  by  dissolving  commercial  copper  sulphate  in  pui-e 


Area  of  gain  plate  in  jq.  ddi*.  per  smpcra. 


per  ampere,  and  tho  ordinatea  are  de)>osits  in  grammes.  It 
will  at  once  be  observed  that  the  curvos  I.,  IL,  and  III.  are 
oxnctly  similar  in  form.  Curve  I.  is  the  mean  of  about 
twelve  experiments  made  with  frco  acid  in  tho  solution. 
Ciirvi»  II.  and  III.  are  from  two  single  exiiertments  also 
with  iiboiit  1  iior  cejit.  of  free  acid  in  tbe  solution.  Curve 
IV.  is  tikcn  from  an  cxjieriment  mode  unth  solution  which 
hju.1  l)ceii  used  too  often,  and  the  results  are  iiTogular, 
owing  to  oxidation  uf  thv  plates  in  tho  solution.  Curve  V. 
shows  the  r«eult-s  nbtainod  from  a  solution  in  which  some 
co|i|wr  oxide  had  l)cun  dissolved  so  as  to  withdraw  all  the 
free  aci<1.  Tbe  gain  plates  were  found  to  be  voiy  much 
oxidiiied  when  fcikeii  out  of  the  solution,  and  had  a  dark 
brown  colour  iimtead  of  the  bright  metallic  surface  which 
they  lune  when  uken  from  a  sohttion  which  contains  ucid. 
I'njHiroiiou  '/i'/tifi-.y.-  The  gain  plates  used  arc  made  from 
ordinary  high  conductivity  »hi;cl  copper  about  fj  of  a  mille- 
metre  in  thickncsa.  For  tho  smaller  cellathey  urecut  in  tbe 
shape  shownin  Fig.6,as  thi'tformof  plate,  owing  to  the  flexible 
tongue,  is  very  easy  to  adjust  in  its  [lOitilion,  and  when  in 
iwe  tbe  whole  phite  is  immcmed  in  the  solution  except  the 
narrow  tongue  necessary  lo  hold  the  plate  Ijetween  the 
contact  clips,  thus  lo&viug  a  very  small  aim  exposed  to  any 

tio««iblc  oxidation  by  tho  atmosphere.  This  form  of  plate 
lae  also  the  advantage  ihiit  tho  area  ex|)08ed  to  electrolytic 
actioik  can  be  got  at  once,  or  may  be  (wrmiinciitty  Htampcd 
upou  the  tongue,  and  the  proper  eq^uivalent  tat  ^tw.  s»xT^CT^- 
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[{enaity  can  be  taken  without  having  to  meusiira  the  ui'oa 
covwoil  by  th«  (IfljKisil.  Tho  edges  of  the  ukte  are  all 
amootbod,  and  thu  cornel's  ruiinduiTofr, »«  the  cleposit  is  apt 
to  form  on  any  miiub  etlges,  esjiecially  if  u  liigli  current 
density  is  boin^  uaea,  or  il  the  current  is  being  nui  for  a 
lon^  time.  Whi-n  this  hiis  tukfiii  place  tlie  platen,  owiti^;  to 
the  roiighneM  of  the  auifa^e,  are  not  so  readily  ilriwl.  mid 
tho  risk  of  oiridati'iii  is  increased,  as  is  alao  the  riflk  of  loeing 
part  of  the  ilupoHtt  should  the  jilute  iu:cidcntully  Mrike 
against  any  object.  Tlio  surface  of  tltu  jtl^UiH  is  Iviii'riishod 
with  fine  glass  juper  nntil  nerfettly  bright  and  sinuoth, 
then  nibbed  u-ith  a  piece  of  cleun  civtii,  ami  tinally  viixti 
gently  with  a  pioce  of  silk  to  reiiiuvi?.  any  shreds,  after 
which  they  ai-e  ready  for  weighing.  Another  plan,  which 
buK  been  succeufiilly  ciuploveu,  u  lo  {wli^h  the  plate  viiUi 
silver  sand  and  wa[«r,  to  which  a  fow  drojM  of  Kuliihuric 
acid  was  sometimes  added.  The  plates  are  then  washed  in 
clean  wikt«rto  rotoore  the  MUid,  and  placed  in  a  vewel  con- 
taining pure  water  with  a  littlo  sulphuric  acid  in  it  to  re- 
move any  oxide  which  may  have  fomied  during  the 
wiuthinf:.  Fi-om  this  tbey  are  taken  one  at  a  time,  quickly 
dipped  in  fresh  water,  and  driotl  irnniudiatuly  on  clfAin 
white  blutting  [japer,  then  held  bofuro  a  fire  to  runiovu  aiiv 
trac>e  of  moisture  which  might  remain,  'the.  method  wbicii 
iiMs  been  found  most  convenient,  however,  is  to  place  a 


rio.e. 


of  No,  1  gUn  paper  on  a  wooden  roller  and  spin  it 
tin  t  tuning  tatbe^  holding  the  phttu  ugniimt  it  bv  a  pad. 
When  tho  platen  hare  heen  hnrrnahofl  l>y  thie  method,  the 
sand  jui^mr,  which  i«  only  held  on  the  roller  by  two  surings, 
is  removed,  and  a  piece  of  rough  cloth  put  on  insteaa.  On 
this  cloth  tho  pt&lcA  receive  a  final  polish  to  remove  uruiriB 
of  sand,  then  vri]>ed  with  a  [neca  of  silk  as  in  the  fii-st 
melho«),  after  which  they  are  ready  for  weighing.  Cnre 
should  be  taken  never  to  touch  with  tho  linger*  the  por- 
tion of  the  plate  iritertde<l  for  inunei'sioii  in  the  cell,  aa  by 
BO  doinE  the  surface  is  spoiled  for  it  dufiOHit,  and  the  inartc 
of  the  finger  la  seen  distinctly  after  the  electrolytic  action. 

Loea  plates  are  iil«o  ninde  from  high  eonductivity  copper, 
but  from  a  thickei"  shoot  bo  that  they  mav  laat  fnr  aomo 
time.  No  great  trouble  need  be  taken  witk  them,  exeunt 
to  see  that  they  are  not  put  into  the  liquid  when  hadly 
oxidised,  in  which  case  the  free  acid  in  the  solntioii  unites 
with  tho  oxide  on  the  plate,  and  the  soluttou  suficrs  in 
consoqucncfl,  as  I  have  ali-eiidy  explainixl.  For  this  roa-ion, 
too,  the  losji  plates  should  never  Ire  loft  in  thesolntinu  when 
not  in  1180,  hut  shoidd  Iw  taken  out  an*!  placed  in  water 
with  a  few  drops  of  H^  SO,  »ulj«l,  or.  if  they  are  not 
likely  to  lie  renuifetl  again  tor  some  time,  they  should 
be  dried  snd  [>ut  away. 

Sin  of  I'faUf. — Loss  plates  should  never  have  uii  urwi  of 
^lesR  than  40  scj.  cms.  iiorampcrD.  If  the  area  is  iputh 
'  /SM  than  that,  the  ASvistojice  of  tbe  cell  becomes  high  and 


variable  owing  to  the  formation  of  copper  oxide  on  ths 
plate,  and  if  it  be  made  vtrv  email,  gits  is  given  off  at  ita 
surface,  making  it  impossiblo  to  kc«;p  the  current  nteady, 
and  giving  a  result  of  no  value  for  aocu»t«  standardising. 
The  gain  pluCea should  never  ex]X)8e  nnirbcoof  leu  than  iH 
sq.  cms.  i»er  anijwre.  \\'heu  loo  high  a  current  denaity 
used,  the  dejHisit  is  not  so  adherent  to  the  plate,  and 
portion  may  he  lost  in  washing  and  drying.  It  is  alwsyi 
tioHt  to  use  an  arew  of  from  ^0  to  100  Bt\.  cms.  per 
niiting  the  larger  oren  for  currents  which  are  in' 
run  for  some  time.  By  doing  ro  any  Uttlo  roughoen 
the  edges  is  avoided,  and  in  comoqueDoe  the  phitee 
e«.sier  to  dry. 

As  ulreauy  mentioned  at  the  beginning  of  the  paiwr,  th' 
amoiuit  of  copoer  de{<OBited  by  a  given  ciuront  vanes  with 
the  area  of  the  |)lu(e  t-xi^jscd  to  the  corrosive  infln<>jice 
of  the  free  acid  in  the  solution  of  eonper  Bulphatc.  'iliit 
variation  is  not  the  same  w  it  woold  ba  wore  no  currunt  , 
ninnirig,  in  rwility  it  is  less,  from  which  it  would  tteero  thai 
the  current  oxorcistMl  some  pmteeling  power.  This  mibjeel 
has  been  very  fully  investigated  in  Ihul'bjrsical  lAbonttianri 
as  aliM>  the  cH'ect  of  temjainituru  on  tho  rate  of  loan,  and  tM 
results  of  the  oxperimente  ai-e  shown  in  the  tAble  oi  ciurm 
No.  II.,  and  the  two  tables  of  numbers  which  1  shall  sped} 
of  pre»ontly. 

The  experiments  were  made  with  t«n  cells  in  lerie*,  all 
carefully  insulated  from  each  other,  and  each  e^l  having  i 
different  area  of  gain  plate,  the  extreme  mnge  being  fnm' 
about  30  to  TiOO  sq.  cms.  per  ampere.  The  solution  uaad 
in  all  cases  was  117  in  deiwity  with  I  per  cent  of  IL  SO, 
added.  Fioni  former  expuriments  descrilicd  in  Mr.  Gruy'a 
paper  on  electrolysis  l>efare  mentioned,  no  difference  could 
be  ol)B{>rved  in  the  amount  or  jip|teanince  of  deposits  froiD 
Bolutions  contiiiniiig    percentages  of    acid   voryiog    from 

FIG.7 
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i  per  cent  to  S  per  cent,  at  a  temperature  of  about  ISdc 
O.,  but  owing  to  the  very  rapid  consumption  of  the 
acid  in  the  solution  ut  the  higher  tfimjKiraturee,  fireah) 
solution  was  iisotl  each  time. 

The  curves  show  the  results  obtained  for  differv^nt  ann*  1 
of  cathode  or  gain  plitt«,  and  each  ciu-vc  is  for  u  diirea-ul 
lempcraLure  bctwuen   ^dog.  C.  and  35dog.  C.       It  wUI  U 
observed  that  tbey  idl   converge  rapidly  towntds  the  uotul 
of  criM-iing,  which  shows  that  the  same  deposit  wuuld  te 
bud  ut  all  tempuratures  were  it  only  iH>Bsible  to  um  a  BmiO 
enough  area  of  gain  plate.     The  curves  wore  produced  W 
cross  the   line  of  ordinates,  and   the  point  of  croaaii^  fU 
taken  uh  lO.OOO  and  tbo  other  paints  reduced  to  corrwpdld 
HO  as  render  jiercenlage  corrections  easy  for  diSerent  al^ 
rent  denaities.     The  ordinAt«e  are  therefore  nnmben  pN- 
portiunal  to  the  weight  of  copper  defmsJted   in  gramiQA 
while  the  alisclsss  are  areas  of  gain   plal«  in  squaiv  ceii.> 
metrea  [>er  amgwrc. 

The  curve  for  2dog.  C.  is  the  moan  o(  three  ex|>CTiiiieiil^ 
which  were  in  very  close  agreement.  It  is  ntber  curioUi 
th.1t  for  iL  range  of  cun'ont  density  almost  up  to  130  »q.  cV- 
per  ammro,  there  is  no  effect  mode  by  variations  in  Ik* 
area  of  gain  plates,  but  the  same  tendency  is  ihoia 
in  the  curves  for  ladog.  C,  2Sd(^  C,  and  2Sdu,  C, 
although  toa  much  aioaUdr  extent  Thecurve  for  l2£^Cj 
is  the  mean  of  a  ]urge  number  of  ex[>oriin^ts  which 
in  very  good  agreement  among  themseU-es.  It  is  the  i 
curve  which  ia  shown  fia  tho  tueau  curve  in  the  first  toUe, 
lint  on  adiflcrenl  scale.  The  effect  of  temjwrature  fnai' 
16dog.  to  I5d«g.  C,  which  is  about  the  ordinary  rangt of /■ 
temperftture  in  the  Physical  Luboiatory  of  TSLuiiegT 
University,  is  very  sniull  mikI  may  be  neglectad.  Indsorf 
with  a  gain  tiUite  of  50  st).  cms.  [wr  ani|>cre,  tbv  toU. 
variation  in  tlie  corrected  equivalents  for  l^dcg.  jiikI  2^< 
C.  is  only  about  jV  E'*''  *^"t    The  ciirvca  for  25deg.  C. : 


THE  ELECTRICAL  ENGINEER,  MARCH  23,  1888. 


273 


FC.  are  two  single  cx^ierimentii,  whilo  the  curve  for 
rC  is  the  mean  of  two  exporimcnM,  whkb  were  in 
Dniont  n-ith  each  other,  A  glance  at  the  irnrvca 
how  ininrirtant  the  qiiBBtion  of  teni|»erature 
ftt  the  hixn  ]>oiiit«.  In  i^oiintrin  whore  28(lc^, 
C  wore  normal  t«iii|>cmturea  a  very  careful 
would  r6r|iiirp  to  !«!  iiuule  for  any  variation. 
I  No-  I  ^vcs  the  niimbem  frum  which  the  second 
!>f  ciirrcs  is  taken,  iinil  tabic  No.  2  gives  the  corrocteil 
chemical  eqnivalentx  as  ciilctitatecl  from  thnMC  nninl>erB 
Brent  mrrent  donsitipe  from  1  Ampere  to  fiO  sq.  cma. 
■Jupero  to  300  sq.  cms. 
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tldkNUsing  ArrangemnUs. — The  arningement^  for  atan- 
^g  consist-,  as  uiowii  in  the  diigrajiw,  in  joining  in 
\  constant  battery,  the  instrument  to  be  stfinHardised, 
Btrolytie  cells,  and  a  varLikble  rceisUince.  Caj-e  ftliould 
tbe  UksD  to  join  the  instrument  directly  on  tu  the 
lytic  eelle,  and  have  that  portion  of  the  circuit  wull 
M  so  ai  to  be  sure  that  the  inetrumiMit  ie  recording 
let  amount  of  current  which  is  going  through  the 

.6)m|>l«6t  form  of  arrangement  is  shown  in  Fig.  7, 
itablo  (or  cuirenta  up  to  10  amperes.    The  vuriuble 


tia.  a 

_.  _  I'm  this  case  in  one  of  Sir  William  Thomson's 
For  cun-enU  uji  to  1  am(>ei-e  a  high  i<&tiittanco 
;  of  platinoid  -wire  is  mod,  and  for  currents  alxive 
tint  •  tarve  rheostat  of  stranded  cupi>cr  wire — the 
of  the  wittery  being  fiist  adjusted  to  wiit  the 
CAM.  With  large  ciureats  beyond  the  carrying 
;  any  rheostat  a  conductivity  briugo  is  put  in  cireiiil 
ittrpoae  of  varying  lb«  cuiTent.  Thia  bridge  eon- 
a  number  of  platinoid  U's  of  eufiicicnt  length 
ht  much  with  any  current  which  the  potential 


of  the  battery  can  Rond  through  them.  By  dli^lng 
the  two  ends  of  these  U's  in  two  parallel  mercury  troughs, 
any  desired  conductivity  can  Iw  put  into  tbe  circuit.  Pig.  8 
shows  two  of  the  large  nridges,  one  of  which  is  st:iiidiiig  in 
thii  mercury  troughn,  while  the  (tthor  in  ^Lindin^  on  the 
iiiBulittud  sidoa.  The  Utrgu  bridges  are  kept  aprt  by 
wooden  distance  piecAs,  as  shown  in  the  figure,  while  the 
small  ones  are  gupportc<l  on  »tri[u  of  woni  thi-ougb  their 
whole  length,  and  iLru  fitted  with  thick  cup|>cr  terminal 
pieces.  The  copper  rheostat  before  nieiitiinieu  is  joined  in 
parallel  to  thin  brids«,  and  the  whole  amuigement,  aa 
shown  in  Fig.  9,  simply  takes  the  place  of  the  rheostat  in 
the  former  arrangement.  We  have  (oiuid  this  last  armnge- 
ment  very  usieful  for  ntandanlining  instmmenls,  as,  with 
the  baltory  power  at  wmx  disposal,  any  currertt  up  to  ."fOO 
amperes  can  be  had  by  continuoiu  Bte[)e.  The  apparatus 
being  arranged  a«  Ktat^d  altove,  trial  plates  of  the  same 
area  aa  the  gain  pluica  to  be  used  arc  put  into  the  electro- 
lytic cell,  and  the  current  is  adjusted  to  the  required  read- 
ing mi  the  instniment.  The  circuit  is  then  broken,  the 
trial  plateii  lU'c  replaced  by  the  cicnned  and  weighed  gain 
plates,  and  current  is  again  made — ^the  exact  sownid  Iwing 
noted  on  an  accurute  timckeejier.  The  instrument  shoulil 
bo  found  very  nearly  to  rocord  the  deicired  reading,  and 
shuuKl  ut  once  he  atljuatcd  by  turning  the  rliQOHtat,  and  by 
that  means  Iw  kept  steady  during  the  experiment.  Any 
error  ariKing  from  the  current  not  being  at  the  ]>roper 
strength  on  slartiiig  is  very  nmalL     As  a  rule  tha  current, 
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when  previouaty  adjuAt«d  aa  above,  is,  practically  speaking, 
exiictly  correct  when  mode  fur  the  staudardiitiRg,  but  ahould 
it  chance  to  be  even  su  much  as  .'■  per  cent,  wrong,  an 
amount  which  with  the  precautions  bikitii  is  entirely  out  of 
the  (|ue«tion,  it  can  eosily  be  set  right  in  itt  moat  1 0  seconds, 
with  3p|)aratUH  such  as  lias  bueii  described,  and  the  whole 
error  on  jin  experiment  limting  for  one  hour  would  only  bo 
about  Y^  jmr  cent,  The  current  should  bo  run  mitif  the 
amount  of  the  deposit  nill  \w  such  thai  any  [wssible  error 
in  weighing  or  in  starting  or  stopping  the  current  is,  prac- 
tically epoiUting,  ilUminated.  In  bi-cukiiig  the  current  the 
exact  second  is  acain  noted,  and  the  platoa  quickly  re* 
moved  from  the  elipK,  and  [ilaced  in  a  slass  vessel  con- 
taining pure  water  with  a  fow  droi»  of  H,SO,  added  to 
prevent  oxidation.  From  this  they  are  UiKvn  one  at  a 
time,  dipjied  in  pure  water,  then  dried  and  weighed,  as 
befui-e  described  in  Uiu  process  of  clcnniiig  with  silver  sand. 
Tbe  jaws  of  the  clip  are  always  ojH!tie<l  before  putting  in 
ur  Ijikiiig  out  the  plute.'*,  so  tbut  there  will  be  no  entir  due 
to  loss  of  weight  by  the  friction  of  the  plate  with  tho 
spring  contacts.  The  zero  of  tho  insti-uniunt  in  always 
carefully  notcil  before  and  after  the  experiment. 

Stanuaiisisinqs  of  Sm  Wiu-iah  TiiomoN's  Standard 

CtTHItEST   BaLANCSE. 

Ai  ehowiag  the  degree  of  accuracy  which  can  bo  obtained 
by  the  cIectroIy.*iB  of  copjicr  BulphutAi,  I  shall  briefly  ^ive 
the  ivsults  obtniiie^l  from  the  stand ardisings  of  Sir  ^VilIlam 
ThoRwou's  sUinducd  currunl  balances,  the  constants  for 
which  have  liecn  deterniine«l  by  the  methods  I  liave  de- 
scribed. There  are  in  tho  PhysiuaJ  Laboratory  at  the  pre- 
sent time  seven  of  these  bolancos,  whose  measuring  range 
is  iis  follows : — 

20  to  fiOO  ampe. 
4  to  100     „ 

3.  Ampere  „  ..       ,.  1  to   25     „ 

4.  Deci-Ampere  Balance  (a)  nuigefrom.2to50dect-amperes. 

fi.  Centi-Ampere  Balance  («j    „      „     2  „  ftOconti-nmporcs. 

••  »>  (I  IT  V'J  -     t,  >•  *     H    *"         <1  W 


1.  Hectro-amiieve  Balance,  range  from 

2.  Deca 


(!)  The  constant  of  the  Hecto  vas  firsti  fonud  by  electro- 
lysii,  and  they  were  calculnled  irom  the  rei«iilt  of  tbe  expe- 
riments. On  being  ngstin  ch«ckc<[  by  olectroIyeiK  on 
December  2nd,  18SI},  with  Jta  adjusted  wci^htu  instead  of 
100  amperes  as  indicated  liy  the  inittnimont,  i-he  mean 
of  two  cx]>i?rimorit6  ysive  u  viUTenl  viiliio  of  9&-99(>  itiHi«ii'e«. 

(2)  I'he  Doca  noiiiere  baluiicG  wits  stiindiLrdJsod  by  direct 
conipannoii  with  iJie  Ilecto,  and  on  being  checlied  l>y 
e]ectroly#is  on  Febriiary  inth,  1»87,  a  roault  of  49'97S 
amperes  was  obtained  againat  a  cuirenl  of  50  ain|>tii'OS  read 
on  tbo  inRtrunient  The  htteab  coDtpuriiton  Htill  ithowA  the 
inslruniont  to  be  in  perfoct  agreoDi'Ont  with  tiio  llecto,  It 
ba«  also  been  twice  8tatiditrdi»ed  by  olocti'olyftis  at  intervals 
of  S  montb)  which  gave  results  reepectjvely  of  jj  per  cent, 
and  .ynj*i'  cent,  too  low. 

(3)  The  constant  of  the  ampere  balance  was  determinod 
by  olectrolyhifl,  and  on  afterwiirdH  heiiij;  i.-ORi))ared  with  the 
Decit  it  showed  a  variation  from  ihal  instninient  of  ^jg 
per  c«nt. 

(4)  The  constant  of  deci-ampei*  bidaiico  (a)  von  twice 
determined    by    electi-olysiB,  which  ^v«  a  diflVreiice  of 

±poreont  botweenthetwostandardisings.  It«wojf{htewere 
m  by  calculation  from  the  result  o(  thene  ex))enment«, 
and  on  being  a^^in  checked  by   electrolji^ix  ilm   i-esiilt 
bowed  j^'q  per  ecnt.  too  hu-ge  on  a  current  of  4  umperes  us 
ead  on  tha  balance. 

(n)  Oeci-oinpcie  baLuice  {b)  was  8t«n<tiLnli»ed  l>y  direct 
comixu-isoii  with  conti-ampure  balance  {(>),  and  on  being 
afterwai-ds  compared  with  dect-«mpGre  bakm;Q  (a)  showed 
a  v»riatioii  from  that  instrument  of  leits  than  j^q  per  ceiiU 

(6)  The  weigbtH  for  conti-nmii«iv  trabnvu  («)  wei-u  datcr- 
mined  by  direct  comjKimon  with  un  old  uid  now  disti&ed 
form   of  dwri-amiiftic  niet«r  in  June,  18H7.     Siinc  ihiit  date 

Tit  has  b«en  checked  m  iiitoivalsby  four  sejHirjI^u  oloctrolysts 
[•xpfirimont*,  which  gave  results  respectively  of  ,\  per 
[cent,  \  iHjr  cent.,  ^\  per  cent,,  and  ,'n  per  cent,  too 
Llarge,  which  is  very  sutlKfactory  wliun  tbo  small  Wi'igbt 
of  the  depoeit  is  considered.  Compared  with  iloci-amjiere 
balance  {«)  this  iiistniment  in  in  absolute  agreement. 

(7)  The  constitit  of  cenli-amjicrv  lialunc^'  {b)  was  deter- 
Imined  bv  direct  compariiion  with  centi  ampere  balance  (it), 

from  which,  though  compin-isonH  have  been  niitde  from  time 
to  time  for  the  lattt  six  months,  no  van';Jtioii  whaluvifr  cjti 
b«  observed. 

A\'a  have  thus  a  chain  of  instruments  measiit-int;  from  one 
centi-ampere  to  AOO  ampeitf^,  which  are,  ui-actjcully  speaking, 
in  absolute  agreement  among  themseives,  and  whose  con 
Btante  have  been  determined  »e|KLntl«ly,  and  in  iiuiiiy  ciiee« 
by  (liferent  oljsei'vei'i',  by  the  prtxress  of  tlectrdysis  of 
copper  siilphntA  dBscTihed  in  this  paiier.  This  fact  not  only 
proves  the  constancy  and  uccui'iicy  oi  the  inKtiiimeiit»,  but 
also  et^iji])lishe(i  beyond  a  doubt  the  (;ruit  value  nf  the 
method  of  standai'disiiig,  anit  that  it  is  iK|UalLy  applicable 
to  currents  of  all  magnitudoa. 


ON  THE  COST  OF  CENTRAL  STATION   LIGHTING 

BY  R.   K.  UKOMFTOK. 

{The  following  article,  referred  to  by  Mr.  Croripton  in 
onr  ci>n'eAi>ondence  columns  Ia«t  week,  u  tjiken  from  uiu' 
excellent  coiitcmiioniry,  liidtn^riei.] 

All  article  uiidiir  the  alK>ve  heading  ap|>oarcd  in  bylttstrifA, 
page  6iHf,  Vol.  III.,  and  it  profeswja  to  deal  with  the  coni- 
|»anitivc  co*t«  of  clirttributing  electricity  by  the  three  kinds 
tqf  tnuisfornierB  now  a^'ailnbie,  viz. ;  (1)  accumnliUors  usoii 
u  transformers  ;  (2)  wIiatKir  William  Thomson  calls  "Htop 
down"  dytiumoB  used  as  transfomient ;  (3)  the  well  known 
alternating  tninsformcr  Kyfriom  as  lued  on  the  Gitjyvunor 
tJalkrj'insitaKation.uiidftlBOby  Wcstinghouseand  others.  In 
that  iirticle  a  gicat  dca]  was  said  ar, to  the  great  advantiiges. 
in  iioint  of  cheapness,  of  the  system  I  biive  pUced  thii-d  in 
omer;  and  I  will  now  procc«d  to  show  how  the  coocluaions 
arrived  at  iu  that  aiticlo  may  be  considerably  modified  in 
favour  of  the  accumulator  tninsformer  system,  if  the  kltei' 
be  treated  in  a  somewhat  diflercnt  manner  to  that  proposed 
by  the  ^*■ril«l  of  the  article  I  think  he  put  this  system  iu 
a  false  position  by  going  too  far  iu  the  direction  of 
reducing  current  and  increiang  the  EM-F-    No  one  will 


doubt  that  ill  a  largo  number,  in  fad  in  the  majority  of 
ctHes,  the  generating  station  can  be  placed  at  a  distance  not 
exceeding  one  mile  from  the  neureet  jisxt  of  the  district 
rcnm'ring  electricity  for  lixbtiug  or  motive  power  purposes; 
and  I  profiose  to  show  that  in  these  casos,  when  uUtei^ 
tranKforninnt— or  what  1  sbnll  briefly  call  the  B.T. sj«t«m — 
is  UBod,  the  cost  of  the  pknit  will  only  sUgbtly.  if  at  all, 
exceed  that  for  aii  ocjnivalciit  aupplv  from  alteriuuiiie 
rransfoi-niera— which,  for  convenience,  \  shall  call  the  A-T. 
system.  I  prefer  uot  to  compare  what  might  be  done,  but 
what  ha*  bwin  actiuilly  and  ^miccosafiilly  dune  in  the  way  of 
tninsforming  by  kitleries  with  what  has  been  done  by 
altoniatiiig  transformers. 

At  Vienna,  the  system  proposed  by  M.  Monoier,  and 
successfully  carried  out  by  myself,  conaixts  of  ehiu^ng 
from  a  central  stttion  groujis  of  butteries  of  Bccumuiuton, 
chaived  continuously  in  iseries.  From  c;ich  Krotip  four 
circuit*  are  led  off,  so  us  to  cut  down  the  K.M.F.  from 
400  volts  to  100  volta,  to  suit  the  lum)>c  used.  Thti 
system  has  now  1>een  in  u^e  continunUHly  for  six  mouths, 
and  there  has  been  no  hitch  or  troiihio  whatever  in 
working  the  plant.  It  ^»  almost  needless  here  to  remark 
that  the  troubles  conneitecl  with  the  boilers  almut  which 
so  much  has  boon  written,  have  hiut  nothing  whatever 
to  do  with  the  electrical  plant.  No  difficulty  has  bc«o 
ex]>erionccd  in  charging  continuously  at  the  high  prossure 
necessary,  and  although  no  s}>ecial  precautiana  were  taken 
with  the  itisido  wiring  of  the  opera,  and  otlier  places  sap- 
plied,  no  danger  or  dimeidty  has  arisen  fmm  the  use  nf  this 
high  presKurc.  We  nay  therefore  coniiider  it  |irove<l  that 
a  system  of  supply  which  uses  a  chiLraog  cuirotlt  Rt  a 
|rot«nliiil  Mitticient  in  fnlly  charge  four  biUtenes  ormnged 
in  series  each  at  100  volc»,  and  which  tnip|ilies  at  times  of 
average  msiximum  demand  for  electricity,  two-thirds  of  the 
current  direct  from  the  dynamos  without  any  loss  whalorer, 
and  one-third  ordy  from  the  accumulators,  can  l»e  wcn-ked 
successfully  and  economically,  and  with  a  far  greater 
margin  of  security  against  t«mporary  stoppages  of  the  light 
than  could  i)ossibly  be  the  case  with  either  alternating  or 
direct  current  itanMormors  without  storage. 

It  remaitu  now  to  commre  the  cost  of  the  B.T.  system 
when  applietl  to  an  anKtallatifm  of  the  dimensions  propmed 
in  the  atiicle,  with  Ihe  figures  given  as  the  cost  of  the 
installation  by  ultcrnating  current  transfonners.  Taking 
the  items  in  the  order  previnuely  given,  I  shall omsider  fii9t 
the  cost  of  motive  and  dynamo  )K)w«r.  As  I  bare  said,  (lie 
dynamos  sujiply  two-thirds  of  the  maximtun  net  output 
01  600  kilowatts,  and  as  in  this  casu  there  will  be  no  loss 
of  current,  but  only  of  E.M.r.,  in  the  regulating  applianew, 
which  may  be  safely  taken  at  12  per  owit,  we  i-equiio  448 
kito-watta  at  the  temiinids  of  the  boktteriet,  o«',  adding  the 
10  per  cent,  loss  in  the  mains,  fiOO  kilo-watts  in  the 
genorating  station.  If  I  add  to  this  the  20  \ret  cent,  of 
extra  motive  and  dynamo  power  the  ^viiler  of  the  |nH>rious 
article  proposes  to  allow  as  reserve,  we  mU5t  ]>rovide  for 
600  ktlo-walts,  equal  to  l,000i.-h.-p.  Such  a  plant  may 
conveniently  consist  of  six  8et«  of  combined  en^jiuee  and 
<lyTiaiiio.'«,  each  of  100  kilowatts,  or  166  i.-h,-|»- 

£12i>or  i.-h.-pL,  the  enu  allowed  in  the  former  article, 
appeal's  to  me  an  excessive  estiinute  fur  eriuiues  and  Iwilers 
only,  and,  us   it  t«)ls   erjually  an  lioth  aiues   of    the  cnm- 
iNinson,  1  propusu  to  reduce  it  iu  both  cabee  to  Xt)  13«.  per 
i.-h.>p.,  for  which  sum,  1  Iwlievc,  mure  tbaii  one  contractor 
of  rejmte  coiilii   be  found  ready  to  supply  and  fur  the 
boilers,  stciUQ  and  exhaust  pipes,  foed  iap|jaratu«,  trifilo 
exjansion  engines,  ready  to  be  coupled  on  to  the  dynamo*. 
1  lulopt  the  tigitres  given  as  the  cost  of  the  dyoamoB,  nnil 
from  tho  tiro  I  work  out  the  cost  of  the  motive  (wwer 
to  £8,700,  and  tho  dynamo  [lOwcr  X.4,800.     For  the  A.T. 
Ky*tcm  I    adopt   the  "tigiues    formerly   given— vit,    1,400 
i.-h.-p,,  which  .It  XS  I2a.  comcii  to  jtl3,500,  and  for  tJM 
dynama"*    and  exciters  Xn,540.      For  purposes  of    com- 
parison, a  sum  ought  to  l>e  added  representing  the  ooft 
of  site  and  buildincs  in  both  cotes ;  luid,  as  i\idX/id  in  tb 
iLTticle,  the  cost  of  this  would  be   nearly  in  proponicn 
to  the  space  occupied  by  the  machineiy.     I  propoM  lo 
add  OQ  this  account  £^,000  to  tho  £.T.  syttom  and  £1 1 ,000 
to  the  A.T    syetem.     Next  aa  to  ccet  of  charging  maiiv. 
As  [  read  the  article,  these  mains  (^i  the  cue  of  the  B.T 

stem  will  extend  only   from.  th«  gen«nting  atataon  lo 


IIm  Mcamulator  sutions  in  the  district.  If  wo  Uiko  tho 
letwtb  of  this  main  at  one  mile  exterior  to  the  ilistrict, 
and  240  rards  iiisido  it,  or  2,000  yards  in  all,  the  total 
leogUi  01  circuit  Wing  4,000  yaxds,  tho  currcat  1,300 
UajMrea,  anl  a  loss  allowod  of  10  ]>ui-  cent,  or  40  vohs,  it* 
PMBtaJice  must  be  004  t>hni.  A  doulile  wmdnctnr,  hiivhif; 
*  coUwttiveuw  of  about  2-55 square  iuchce,  woixhiiiyaljout 
ii  tona,  and  oseting  at  £S0  »  t«ii,  £3,650,  will )»  ^iiliicient. 
Thil  can  h«  laid,  suMioitsd  on  earthenwure  or  imnelaiii 
ittsubOotT,  in  a  brickwork-in-comeiit  ctilvcrt^  for  X1,&00 
or,  any,  £5,loO  in  ail.  In  tho  ciM  of  the  A.T.  system,  th.i 
Bnins,  for  piirposec  of  compunsoti,  mnai  bo  Eiiid  undur 
grniuid,  and  as  in  this  ease  the  chaTKin;;  nuias  wo  pt^ti- 
tally  eu  fxtcnsive  with  the  chfirging  m  wall  as  thn  dii-triliu- 
tin^  mains  of  the  B.T.  system,  it  unll  bo  convenient  to 
co^ider  the  cost  of  the  street  work  u  comuion  to  both. 
Tbo  cost  of  the  chea]»est  and  mosb  tjustworthy  method  of 
laying  disti-ibutiiig  matits  under  flag  footways,  nrrd  under 
onlitutry  street  crossingB,  vuriet  in  London  from  He.  a  yttrd 
of  double  nuun,  if  the  section  is  an  small  oa  would  he  laid 
for  carrjniig  40  amperes,  to  16b.  [jbt  yard,  if  conductors 
bviiig  }  sijuare  inch  of  section  of  copper  are  U;cd. 

Before    mtweeding  furthei',  it  is  iiucossary  to  consitlor 

what  longth  of  house  frouuigo  will  be  prohaWy  rijqiurcd 

for  A    supply    nf    10,000    GO-watl    lum|m    burning   ajmul- 

tiiwoualy.     I    believe  recent   oxiwrieiice  in    London  and 

diawhere  has  «hown  that  the  iimpere  at  100  volta,  (.•■.,  100 

w»tt«  per  yard  of  useful  frontaso  "^  houses  Bupplicd,  is  a 

pad    figure  to  lis©.     For  the  6,000  :imp«re  or  GOO  kiln- 

wuw  WO  »up|Jy  6,1)00  yards  of  useful  trontafjc,  and  this 

<n  tho  supposition  th;it  every  house  tiikcH  the  li;:ht^     liut 

it  is    tiot  nni«a£oiuible    to    say    that    for   years  to  come 

M  per  cent,  iu  excess  of  this  'fnmtu^e  miiRt  he  aupplicd 

'•.th  mairiB,  or  9,000  yards  acUully  facint;   the  houses,  to 

wairh  KG  must  add  at  leant  35  gjcr  cent,    for  cmssiiigH  ,ind 

ii»h«r  |Kntiofis  of  the  nxid   lravL«rne(!    by  the  muinit,  which 

ib  ooC   face    irhab   1    cull    iiacful    frontago.     This   makes 

l!,000  ysrds  in  all.     From  the  Kjjures  I  have  before  given, 

iiese    12,000  yards  of   distribiiting   mains   for   the   RT. 

«meni,  at  iin.  section  of  conductor,  would  cost  .£3,600; 

xd  thoe«  for  the  A.T.,  at  the  smallest  ussful  Hoction,  wonid 

o4t  £^,400.     To  tho  latter  ficurc  must  be  udded  an  item 

£3,400  as  tbe  coat  of  one  nulo  of  nutiti  outride  the  urea 

uipjily.     Before  Icuviuf;  the  nubjoct  csf  rhe  dislrilmiiiij^ 

ados  It  will  be  convenient  here  to  conKidei  tho  ijiiCKtiori  of 

lbs  cost  of  the  house  connections.     WTjch   underground 

Noducton  are  used  it  is  necessary  to  pravide  one  surface 

la  with  connections  for  every  two  houses.     Xow,  as  the 

•hole  of  these  must  be  put  dowu  in  the  first  instance  at 

1^  time  tbe  mains  are  laid,  we  must  eetinutto  for  their 

vippljr  for  both  systems.    In  London  the  house  fronts  vary 

(ram  14ft.  to  60ft.,  and  taking  the  rather  high  average  of 

Wu,  or  10  yards,  we  would  reqtiiro  a  surface  Iwx  for  every 

30  yinls,  or  450  boxes  for  the  9,000  yanl*  of  useful  front- 

^    Pricing  these  at  £2  for  oach  nuHucu  box   fixed,  we 

*ut  add  X9(K>  to  both  es^matee. 

Tlie  hullerj-  transformora  have  to  supply  200  kilowatts 
far  hotirduniij^  the.houi'ii  of  maxinnmi  supply.  A  great 
<lad  hajigi  on  thitt  most  impoitant  i{ueHtioti  of  tbe 
daialinn  of  the  hours  of  miiximiim  Hujinly;  but  in 
loodoii  it  is  fotuid  not  to  uxtuiid  Ia;.\'uii<1  tlirui:  hours 
ttr  Jay  in  winter.  If  wo  supply  four  iKittcrics  of  iiccn- 
Biulalors  which  uiU  have  a  total  cajHicity  of  1,000  kih> 
watt»,  we  shall  provide  for  five  hours  of  uxtromc  dctnand, 
•hicli  is  a  condition  of  things  cxtreniciy  milikciy  to 
Oeow,  Bven  in  times  of  fog.  We  retjuiro  thus  four"  hat^ 
tariai,  «di  having  a  cajmcity  of  250  kilo-wutts,  iiiul 
cspiUe  of  being  liischarged  at  fair  cfBdcncy,  at  a  nito  of 
not  less  than  tiTiO  kilo-watts.  Such  accumiiliitont  i?an  lie 
>^nod,  either  in  Engbiid  or  oti  the  Coutiiiout,  from 
tt  Wet  tiiree  ditFerent  makers,  and  cmh  )>o  fixed  and  set 
lovDrk  for  llie  sum  of  XS,640.  In  one  of  these  outes  tbe 
sukera  guaRint«e  that,  to  meet  a  brenkdown  of  tbe 
dttrging  jiJaiit  or  of  the  charging  mains,  a  domuiid  at  the 
(kic  of  2M)  kilu-watU  can  be  sup]ilied  by  each  Irattery 
nthout  injuring  it  in  any  way,  but  of  coutm  for  a  com- 
M*r4tively  limited  iwriod.  This  would  provide  iLgainiit 
uy  panic  or  annoyance  to  the  iisei's  of  the  light  caused 
hj-  a  iem|ionuy  sb^pnge  o(  the  chjir^'ing  <'urront,  evon  if 
it  oecurrwl  «t  the  period  of  maximum  demand.    In  all  such 


c:u!08  as  this  M'hich  1  am  now  entlmnting,  when  ample 
allowance  has  been  msule  for  sjiure  mschiiiery,  and  when 
the  charging  mniii!;  can  bo  laid  .-ind  tnsolntcd  in  two  {HirAlIol 
sections,  aach  stopiHigoa  are  uidikely  to  extend  beyond  a 
few  minutes,  so  that  in  this  pint  the  B.T.  syitem  often 
enormous  advantages  over  its  riTals, 

Tbe  cost  of  the  alternating  transfonners  appears  to 
hitvu  been  largely  under  estimated  in  the  former  articles. 
Tho  writer  there  stated  that  a  maximom  supply  of  10,000 
l:imps  would  be  obtained  from  such  a  smalt  number  as  1 RO 
transformers.  Most  uuonle  will  admit  tliat  such  distribu- 
tion is  extremely  unlikely  to  occur  in  London,  whatever 
might  bo  the  case  in  New  York  or  some  of  the  Continental 
towns.  Vhoti  1  was  above  cousideriug  the  dtstributtug 
nuiiits  I  showed  that  9,000  yards  of  cnaius  fronting  the 
houses  would  be  Fc<iuired  in  order  to  obtain  10,000  lanipfl 
lighted  simult'uieoualy,  and  I  suppoao  that  those  mains 
would  front  tlOO  houses,  of  which  only  COO  would  take  the 
light.  It  follows  dint,  if  every  consumer  has  bis  own 
transformer  fixed,  600  must  be  provided,  and  at  tbe  lowest 
estinmte  this  could  not  be  doito,  including  the  fixing  of 
thoni,  at  a  lenseburge  thLtn.C2lJ[>orhou»e,  or  X13,000  for  the 
wholo.  Even  if  wu  suppose  thit  one  tntnsfonuer  could  be 
pi-ovtded  for  every  two  houses,  we  cannot  estimate  tbo  total 
cost  at  \as»  than  jC7,500  ;  and  in  order  to  avoid  possible 
critictsm  on  this  ground,  I  prt^Mwe  to  enter  this  lower  ngiu^  in 
my  com|>arative  statement ;  1>ut  tt  will  bo  vorv  iuterosting  to 
heur  the  opinion  of  tbo  advocates  of  the  A.T.  syftAm  on 
this  point,  as  it  very  vitally  afTecI«  its  first  cost^  The  state- 
niont  I  have  thus  arrived  ut  shows  that  tbo  cost  of  10,000 
60-wntt  Iam|«  supplied  simultaneously  will  be  approxi- 
uuLtely  the  same,  viz.,  £49,000  for  both  systems,  a  reeult 
which  tlitFera  very  widely  from  tho  figures  {pven  in  tho 
pi-evious  article.  'l  leave  the  figures  to  simkik  for  them- 
selves, ant]  shall  bavu  more  (o  say  on  the  matter  after  ] 
have  hean)  a  few  of  tlio  criticisius  which  I  may  reaaooably 
cx[«ict  from  Lboao  who  believe  in  tbe  A.T.  systom. 

L'ljisror  L>E>*i:iiJk'i iKu  asp  DiSTKiDrriNc.  rwsr  fdr  10,000 fiO-Wjirx 

UtUW  LAH1-»,  BvaM^<>  SlMULTAKEUVftLT. 

If  I'M  Sftonitary  SaUtrin. 

Mutivi?  iwu-nr,  six  166  i.-h.-p.  sstts  ai  996  L-b.*ii.,  at 

£&.lii, Z £8.T«I  0  0 

OynaiiiM 4,800  0  0 

BuiKUngtpmtitnliovB »..  8,000  0  0 

C^*r^nK  loaui,  46  totut  at  £80 3,660  0  0 

I jyina  ditto  in  culvert 1.500  0  0 

DiRirihutingtatiiui.  12.000  jnutls  St  Ua.  per  jrstd 9.600  0  0 

Senicf  lioxw.  450«t£2 9O0  0  0 

Utti«rlM.  (ouiselsorfiOoslltMch    8.(i40  o  0 

Rfgtikttuggou- 1.000  0  0 

fidS,7M    0    0 

1,450  L-ll.■^,  •tia.  12fc  per  i.-ll.-p ^ £12.600  0  0 

DynuuM  ami  rsdtcn  5,540  0  0 

Building  to  Hiii  ibov* 11.000  0  0 

aiwfKiog  innin  2.400  0  0 

DUtnbuiluKm&in.  12,000  yuds  St  14s.  per  7Bnl   8.400  0  0 

Servioe  tK»M,  450  St  £3 900  0  0 

Bq(uUtxii([(p»i 500  0  0 

Tinnifoitiu-rs,  AMumiutf  onu  laigo  on»  for  two  lianMs, 

300"t£26[LiieliKlin(!fiT(Bf() 7.600  0  0 

£48,710    0    0 


Effect  of  liieht  on.  tlia  Elsotric  Dtoehargre.— It 

liaci  iKten  conclititively  establisheil  by  thu  rcKcachcH  ot 
I'rof.  H.  Ilertj;  that  the  oxtmme  ulti-a  violet  rays  of  the 
Npuclmm  h:tve  it  certain  influence  on  the  [laasnge  of  the 
olcctncal  spark,  by  which  the  |iot«ntial  at  which  discbarge 
takes  place  is  sciiB'iblv  diminiBbod.  Thwo  rescaruhea  have 
liooii  suppletiieiitwi  by  thaw  of  R  Wiedemann  and  H. 
Ebvrt,  wlio  have  found  that  the  efTect  is  not  limited  l«  tba 
ultia  violet  rays,  but  extends  to  the  more  refrangible  viable 
rays  of  tlie  spectrum.  They  (toint  out  also  the  curious 
circumstance  that  the  otTect  takes  place  only  M-heii  negative 
electricity  jiassoa  through  tho  spftrk  region.  In  the  cose  of 
positive  electricity,  no  dilTeronee  was  noticod  when  the  6]iark 
region  was  illtunitiatod.  In  the  Geisstvr  tube  tbe  discharge 
of  noyutivo  eloctricilv,  which  was  intermittent  when  no 
light  fell  on  the  spark,  became  tontiniions  when  the  spark 
region  was  subjected  to  the  action  of  the  violet  or  nhru. 
violet  nyt. 
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NOT  ICS. 


With  our  isme  ofjanuiny  ff  we  gave  a  Portrait  of  E.  Gra^-kh, 
Esq.,  Prmdnt  oftfut  Soeigty  of  Telegraph  Ent^neers,  uml  slated 
our  inttniion  of  gtviity  a  sertet  of  PorlraiU  of  aranail  Eltttri- 
WHU  of  the  eentriry.  In  fuifimait  of  var  jnuiaiae  «v  Atmb 
atreadu  imted  a  Portrait  of  W.  U.  Wollaston.  M.D., 
F.fLS.,  who  toot  in  his  $cienlific  prime  at  the  begiiming  uf  the 
eotituTif.  Thin  taU  be  fdloayd  by  SiR  HuMPHKKV  Davy, 
F.E.S.,  wh>se  Jame  as  an  eledricUm  »s  istill  more  promineiU 
than  thai  o/WOLLASTOX.  PortrnUs  of  Past  Pre^adg  of  the 
SirWy  arts  inpreperaiioH.  aud  we  twpe  toon  to  have  ready  that 

Prof.  U.  E.  HtTcHta,  F.R.S. 


HRE    OFFICE    RULES. 

The  electric  lighting  industry  is  subject  to  two 
kiuds  of  adverse  iaflueDces,  those  arising  from  within 
and  those  nrising  from  without,  of  which  the  former 
are  the  worst.  Insurauce  is  uciversaJ.  Electrical 
engiaecrs  know  that  the  buildings  they  light  have  to 
be  insured,  and  it  is  in  their  interest  that  ihc  work 
done  should  be  of  such  a  character  as  to  conform  to 
the  rules  of  the  insurance  office.  The  latter  has  to 
pay  the  piper,  and  must,  of  necessity,  call  the  tune. 
Compliance  therewith  is  a  matter  of  detail.  An 
electrical  contractor,  in  his  communiation  to  our 
columns  last  week,  directed  attention  to  the  &ct  that 
a  new  set  of  rules  had  been  issued  which  would  have 
the  resull  of  introducing  confusion  everywhere.  Wo 
have  to  deal  with  actual  facts,  and,  in  face  of  these, 
would  make  certain  su^estions.  It  is  a  fact — and, 
if  there  be  any  who  doubt  the  statement,  they  may, 
by  a  little  investigation,  prove  the  assertion  for 
themselves — that,  ho  far,  the  only  rules  followed  in 
practice  have  been  those  of  the  l^hoouix  Fire  Office. 
These  have  grown  with  the  growth  of  the  industry, 
aud  were  the  outcome  of  the  united  experiences  of 
the  engineer  of  the  company  and  the  best  electric 
light  contractors.  They  have  been  found  to  work 
fairly  well,  and,  alt  important  from  the  insurance 
point  of  view,  have,  when  followed,  proved  effective 
in  preventing  lires.  This,  too,  should  add  to  their 
value  from  the  elcctncal  engineer's  point  of  view. 
It  sorely  is  not  in  his  interest  to  hare  a  disastrous 
ilre  traced  to  bis  work.  Om  readers  must 
bear  with  us  if  we  say  hard  things.  We  have 
to  look  at  the  future  as  well  as  the  present.  The 
firm  getting  an  order  for  au  installation  is  no  doubt 
picasod  in  the  extreme.  The  work  is  done  ;  th 
money  received,  and  the  profit  added  to  the  ban 
balance.  If,  however,  the  installation  does  no 
prove  a  success,  and  should,  iinfortimately,  be  tl 
cause  of  a  6ie,  that  work  does  harm  tu  the  indu. 
out  of  all  proportion  to  the  money  value  of 
work  done.  Our  cry  thou  should  be  "  rather 
Ktrict  than  not  strict  enough."  If  the  Pluenix  niJe 
were  calculated  to  unduly  put  forward  that  ofli 
there  might  be  some  reason  for  having  other  sei 
but  sxuvty  any  olBcc  can  accept  a  risk  under  t 
rules.  The  muttipUcation  of  rules  will  add  immeuseL 
to  the  difficulties  of  electric  light  enginocns,  a 
especially  so  in  tbo  quutstion  of  tendering.  It 
he  Haid  that  the  consulting  electrician  will  gpeci 
under  wbal  set  of  rules  the  contractor  has  to  tend^ 
and  it  is  implied  that  the  consulting  electrician 
u&e  those  rules  which  meet  with  his  approval.  Thttfi 
i%  impossible  unless  all  meet  with  his  approval ;  for 
in  most  leases  it  is  distiQctly  stated  the  insuraoM 
mutit  be  in  such  and  such  an  office.  The  solicitor 
settles  which  office  before  the  tenant  comes  in,  and 
long  before  the  consulting  electrician  comes  to  the 
front.    It  may  be  ai^tted  that  the  electnciao  viU 
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tical  concliiBioas  of  the  lecturer.  In  the  first  place 
the  material  of  which  the  toAh  are  componed  may, 
on  the  whole,  be  better  of  galvanised  iron  thaii  of 
copper.  To  protect  high  cbimneya,  a  sheet  of  metal 
on  the  top,  connectecJ  to  n  number  of  points  similar 
to  those  of  barbed  wire  fencing,  and  in  contact  down- 
wards.by  ordinary  galvanised  telegraph  wires,  to  bands 
of  metal  around  the  chimney,  the  wires  ultimately 
making  in  duplicate  as  good  "earlh  "  as  can  be  ob- 
tained, constitutes  probably  th«  best  solution  of  the 
problem.  The  protection  of  ordinary  houses  should 
be  by  barbed  wires  along  ridges  and  eaves  connected 
to  the  water  pipes,  but  not  to  the  gas  pipes,  nor  to 
projecting  iron  balconies,  and  taken  to  good  "  earth  " 
by  ordinary  galvanised  telegraph  wirets.  If  the  whole 
roof  can  be  of  metal  so  much  the  better.  It  is  a 
mistake  to  think  that  an  ordinary  lightning  conductor 
protects  a  given  area ;  it  does  nothing  of  the  kind, 
and  the  theorising  of  the  French  -niiters  in  this 
direction,  pricked  as  it  was  by  Mr.  Proece  uomo  years 
ago,  must  now  be  taken  to  be  completely  exploded. 
We  have  been  among  thosH  who  heretofore  insisted 
upon  periodical  testing,  but  our  views  are  somewhat 
niodilied  upon  this  point ;  not,  however,  as  to  the 
testing,  but  more  as  to  tfao  manner  of  testing.  Prof. 
Lodge  suggested  a  method  of  testing  which  no  doubt 
will  receive  careful  ntteutiou  from  practical  men  ; 
but  it  will  be  best  to  leave  discussion  upon  this  part 
of  the  subject  for  a  future  opportimity.  Meanwhile 
there  can  be  little  doubt  as  to  the  correctness  of  the 
general  conclusions  advanced.  They  accord  with 
experimental  evidence. 


CORRESPONDENCE. 


KIKE  OFFICK  KVLKS. 
To  THE  tolTOR  OKTUK  Kl.WmilCAI.  ESCINKKB. 

Sir:  Ho^vcver  groat  the  ditt'eienco  of  ojiitiioii  uxieting 
hetweoii  electric  lij;ht  contnuiUM-s  uiid  fire  offifo  inapoctors, 
the  advoiit  of  two  mora  sets  oi  rulus  in  uddition  to  ihoRo  of 
the  Phwnix  Fire  Insurance  Office  will  not  tond  to  »iraplify 
mnttera. 

It  in  to  everyone's  intwest  to  itHltice  electric  lighting  to 
it«  siini>lcst  form,  nn  object  which  will  c<iit,'\iiily  not  bo 
forwanhid  by  hiivinj;  vmioiut  uuLhoriticH  idl  looking  at  tlie 
subject,  from  their  own  [loitit  of  vi«w. 

llic  «t4>^c  to  which  iiuittei's  has  ounio  Ihik  itietv  ce|>cciaUy 
been  brought  umlur  my  tiutico  by  my  Iwving  Iwon  iwkotl 
It  <lraw  up  a  sot  of  rules  for  oiiu  of  the  larger  fire 
iiiBiiraiieo  olHcoa.  The  elTt-ct  upon  the  piit>li<-.  mind  will 
liuilly  he  rottseuriiiy  whuii  they  huvu  U>  chonfio  Iwtweoii 
conflicting  opiniotis,  every  one  of  which  i.t  ititd  by  lUi 
upholder  to  be  the  ohb  and  only  way  of  aurying  out 
electric  light  iiistaUution^ 

Whilst  one  doca  not  wish  an  iip|]rnach  to  the  "  goos-you- 
ploiise"  license  given  to  giui  engineers,  one  docs  nut  wish 
to  fall  into  the  opposito  cxtromo  of  ha>-ing  to  take  un- 
necc^^ry  procautionti. 

I  liiid  hopod  tluit  the  (biys  of  firms  who  [)ut  iii  second-t-lass 
uutteridle  and  «amp  their  work  wcro  coming  to  an  end,  but 
the  tune  for  this  eccias  to  he  likely  to  be  still  further 
prolougod  if  there  are  several  standaids  of  work. 

Unices  the  Society  of  Elcctriwl  Engineers  or  the 
DyiiiLRiicahlca  will  ttdcc  the  mtittor  up  in  u  hroud  spirit,  it 
would  be  ii»  well  to  have  a  meeting  of  ihoBe  interested,  and 
them  to  appoint  a  committee  cou«isting  of  roprcteut^i- 


lives  of  the  fire  ofBcos,   the  elwliicii!  nocietiea,  congulting 
engineerB,    and    electric    lighting    Biiua,    &c.,    to     draw 
up  a  set  of  rules-     The  preMiil   Phwnix  Fire  Office 
might  be  taken  us  ii  busis,  and  ultcred  or  added  to,  so  aal 
include  any  iMtints  coniidervd  advi^Lble  by  the  eommiit«e. 

Finally,  let  this  one  set  of  rules  he  acknowledged,  m 
probably  it  would  bo  by  the  lire  offices,  electrical  societies, 
and  the  profeesioti  generally,  as  the  staudard  by  which 
work  must  He  carrieilout. 

It  mi^hl  be  an  advitntu^o  to  have  a  committee  of  appeal 
for  new  :iiid  dispiiied  points  in  instillation  work,  and  loere 
also  might  he  a  dcHnite  list  of  risks  ma^le  out  for  different 
I'Kviojt  of  buildings,  nucb  an  thcutren,  private  houses,  mills, 
(Vc,  logotlier  with  the  class  and  destription  of  iosulatiou 
that  wonlii  lie  passed  (or  such  risks — this  pivjlahly  \Tirying 
with  ditferent  :<ystum»  of  li>;hting  and  the  rate  at  which  the 
building  is  insured. — Youift,  &c.,  F.  L.  Riwsos. 


To  TiiK  Eninm  w  thk  Klkitkuial  ExiiiNKKR. 

SlJi :  "  Electrical  Contiiietor,"  in  his  letter  of  iho  16tli 
inst^,  pu[8  tlio  ({iiestion  of  fresh  insurance  rules  io  a  voiy 
forcible  manner. 

I  do  not  tliink  that  tliero  is  the  least  doubt  that  if  only 
elocti'icul  contructore,  aa  a  body,  had  been  con«ultod,  tbey 
woidd  hiivc  given  au  unanimous  venlict  againut  the  issuing 
of  frc!sh  rules,  or  iutorforing  nnth  iko«o  that  faxvo  so  long 
held  the  field.  These  new  ndca  m^  solely  attributable  to 
the  unHua'e^fiil  iittcmpt,  on  (he  part  of  the  Society  of 
Tek'^rujili-Ktigineors,  to  obtain  for  themselves  the  crecnt  of 
having  originated  the  only  recognised  insurance  rules  in 
uxiMcrice-  If  there  is  a  c^m-  who  seem  to  have  tardily 
diKL'uveroil  the  fui-t  that  they  have  had  no  hand  iu  the 
iasuiitg  of  these  rules,  and  have  some  objections  to  tbetn, 
why  •Io  Ihev  not  romo  forManl  and  Htal«  those  objections  T 

ff  they  did  thin  I  feel  coufidenl  that  the  Phtenix  Com- 
pany would  be  onlj'  too  |;la<l  to  entertiitn  any  reasonable 
Huggestions  they  might  make  in  order  to  render  their  rules 
as  perfect  as  jioReinle.  This  issuing  of  fresh  rulas  wfll 
create  the  utmost  treiiblo  and  cordusion,  os]iecially  amongst 
goo<l  and  iinrt-rato  firms,  who  will  bo  cut  out  altwethw  t>f 
tliu»e  who  will  Like  advant^e  of  a  multiplicity  of  ndea  lo 
pnt  up  (diwip  and  hu\  work,  beeides  unnecessarily  idxrmiiiK 
the  public,  who  will  immediately  take  it  for  granted  that  u 
clcctricuns  umiiot  iitntiiiilly  agree  how  to  put  up  instiJ> 
ktieu^  there  must  bo  ver}*  coiuiderable  danger  run  iu 
atloptiug  the  electric  light. 

In  future,  how  are  specification^^  to  be  drawn  up  for 
instalLitioiisI  Which  set  of  rules  will  be  taken  as  a  luuis 
of  the  way  in  which  the  work  is  to  he  executed  7  Supposing 
a  building  is  fitted  with  the  elecU'ic  light,  and  uiaured 
in  several  offices,  each  having  its  own  set  of  rides,  how  will 
it  be  possible  for  the  contractor  to  get  his  work  passed  by 
the  various  insurance  inspector  if  each  is  going  npon  his 
own  liueH  1  Hitherto,  where  a  rase  ha:<  arisen  as  alrare,  it 
luLS  nearly  ahvuys  been  sutTicloul  to  inform  the  otbsr 
inl^nmIll:o  offices  that  the  tnMaliation  had  boon  put  up  tn 
lucunbtncc  with  the  Pho-in'x  Hre  OtKee  Ibdes,  and  passed 
1iy  Mr.  tleiiiihy.  Now  all  this;  will  be  changol,  and  cou- 
ti'iictui's  will  Uiwc  a  scii-ry  time  of  it.  Consulting  elec- 
triciiiiiJi  will  also  lie  |K>werIeM  tci  Iwltcr  the  situation,  as 
they  ciknnot  hojio  t^gut  rival  pmniotcra  of  rules  to  agrMto 
anv  Ixit  their  uwu. 

This  ipiestion  is  of  sack  momentous  importance  to  all 
ulcL'triutl  liruLs  that  unless  a  contlnnetl  movement  be  nude, 
and  that  at  once,  to  countenict  this  action,  a  blow  will  b« 
struck  at  our  industry  from  which  wo  shall  euBisr  kng  and 
sevL'i-ely. 

As  it  seems  to  be  a  question  that  only  coneems  oloctricsl 
contractors,  and  not  tolegrapb-ongineem,  profoBsore,  or 
oiher  teuiiii^l  scientists,  the  former  shoidd  at  once  tak» 
8tep8  to  bring  forward  their  united  opinions,  and,  in  bi> 
doing,  I  hi-iiie  there  will  be  n-any  who  will  share  the  view* 
ol  AkOTHEB  iOECTRICAl.  COHTRiCIOB. 

March  20tb,  ISS6. 


ALTERNATE  CURIiENT  TRANSFORMEHS. 

To  TUH  EOIIOB  01"  THE  ELEtTBlCiL  ENGISEOL 
SlK  :  1  notice  in  your  late  isntcs  a  series  of  reports  of  tltt 
dificuseion  on  the  above  subject  at  the  Society  of  Tel^ 
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vary  difficult  medwnJcal  ]m>blem  to  convey  the  mme 
amount  of  ooergy  'bv  a  wire  rope  as  iu  tho  cable  syiUio. 
The  w-oigJit  erf  tho  c41dIc  haa  to  no  moved,  iintl  it  miiat  be 
suiiTMirt^  tty  HheaviM  plm^ad  a.lniij{  the  line  at  nhort  iiiten'als, 
whilA  II  lu^fi  tuniiol  mu«l  Iw  built  to  conuin  it.  The 
sboavos  all  consume  jMiwer,  and  buvc  to  Jio  consUiiitly  oilwl 
and  watched,  and  liy  th«ir  cnnsUnt  reciirrpine  prevent  any 
thorotli^h  cleatutiiif;  of  tho  conduit.  Klabontte  and  comi)!! 
(uitfid  construction  is  necessary  for  curves  and  switchca, 
while  the  connecting  and  diiiconnecting  nf  a  heavily-loaded 
cjiv  In  and  from  a  awiftly  moving  cable  is  n  difficult  and 
wearily  procoss.  The  Iwst  cublo  en^neors  e«tiniale  tlut 
more  tBati  75  por  conU  of  the  vn^nc  power  is  consumed 
in  moving  the  <Iead  weight  of  tho  cablo,  and  this  rarely  IbbIa 
over  a  ycnr,  or  u  viMr  and  a  half.  When  electricity  is  uncd, 
on  the  other  hantt,  the  conduit  contuiuH  only  tho  stationary 
and  permanent  cop|)er  rods,  .ind  no  raoehanism  ia  employed 
to  voar  and  nivn  trouble.  Connection  with  the  car  it  nuiiri- 
toinod  hy  a  ^ht  slidiiij;  contact  boarin;;  gently  agaiiiBt  thu 
eonductont,  and  the  con<Juit  excavation  neeci  he  only  large 
enough  to  peimii  of  drainage  between  cat^h  bit^.  So  far, 
then,  as  tho  transmisiiion  of  iwjwcr  in  concerned,  tho  sini- 
[ilieitv  and  convenience  of  the  electrical  method  is  unrt- 
vallci^. 

Itfl  efficiency  is  wiually  satisfactory.  The  dynumo- 
eletrtric  machine,  by  which  the  [lower  of  the  swam-enjpna 
in  convorted  into  electricitj',  ha-i  rciicheci  a  dejp^e  of 
perfection  uiiiijipreciatrHl  by  those  not  en^ij^d  in  tlie 
DiixinoHi.  hcss  than  fivo  years  ago  the  1>ti«t  dynamo*  gave 
an  ofhcioiicy  of  75  per  cent. ;  there  waa  an  excesBive 
hnatine  of  tho  vriro  coils  ami  of  the  jouniale,  so  that 
It  macnine  could  rarely  b«  dcpviidud  u|>on  for  a  run  ol 
twelve  to  eighloen  honra  at  n  stretch.  There  wore  frG<|uent 
burnings  out  of  the  armature  nnd  of  the  commuUitor,  an(] 
other  recurring  faults,  which  rausod  uncertainty  and 
ox|>cn*e.  At  present  the  best  manufacturers  se\\  their 
machines  t>oth  dynamos  and  motors,  with  a  giuiitnteed 
efficiency  of  90  jwr  cent.,  so  thitt  for  every  100  h.y.  of 
the  Rleam-ongine  90  will  appe.xr  on  the  line  in  electncity, 
and  81  will  aitpear  in  the  motor  in  the  form  of  mechanical 
energy.  Tho  latest  eeniee  o(  tost*  made  with  railway  motore 
domontitTvi.t«d  an  efficiency  of  80  (wr  cent,  from  the  steam- 
engino  to  the  car  axle.  From  this  must  Iw  deducted,  in 
actual  practice,  5  per  cent,  fur  the  liuv  wire,  and  10  per 
cent,  for  continuBiieies  of  all  kinds,  iKtvjng  6il  per  cent. 
actually  to  iw  relied  on.  Therefore,  from  100  h.-p.  at  the 
engine,  do  will  he  delivered  on  the  car  axle. 

The  cajwcity  of  nwchinon  hiu*  incrensod  in  like  ratio.  A 
machine  thut  would  formerly  opciutc  35  or  40  arc  lumps 
has  been  worked  up  to  operate  6S.  At  the  same  time  the 
roliftbilitv  of  machincJi  has  Ixjcn  improved.  Thmr  clectricjil 
and  meriiaiiiciil  construction  hai;  l>ccu  brou^^ht  to  HUch  a 
degree  of  iierfoction  that  little  more  laii  be  desired.  And 
while  the  I'luctneal  machine-s  huve  l)eeii  worked  up  to  thi.'i 
point,  rtpeciiil  engines  fortlriviiig  them  have  l>ecndevelopofl, 
nnd  Bpeciail  apjiliance.s  devised  for  prntcctin^  both  dyinunns 
and  onginoH  from  all  jHitsihIe  aodileiit-s  and  interruptions. 
This  growth  htis  been  uno8tcnt»itioti«,  but  iiipid  atid  siirc  ; 
and  at  pruactit  tho  transraiasioti  of  energy  by  electricity  la 
thoroughly  and  completely  practicable,  thousancU  of  horse- 
power Doiiig  every  day  obtained  from  electric  motors.  Tho 
application  of  the  motor  tn  railway  use  has  l)Den  steadily 
developed  during  the  last  four  years.  Various  difficulties 
buvc  boen  met  and  overcome.  The  conduit  system,  invol- 
ving greater  difficultioa  and  ox^iense  than  tno  overhead 
system,  has  gone  *imewhat  slower,  but  Iwth  are  now  in 
shape  for  practical  cverydny  itso,  Tiie  poculiiu'  adiiptJibil ity 
of  Itie  electric  rnot<»r  to  railway  use  is  not  fully  uupi-ociutod 
except  hv  those  intimately  ac<piaintett  with  it.  It  will  be 
deacribot^  if-  thu;  article  as  plainly  as  (Kmihlo  in  the  space 
th:it  is  available. 

The  work  of  pro[)elling  a  tramcar  is  char-icterised  by  wide 
variations  in  the  amount  of  power  retjuired,  and  by  wide 
vanabions  in  the  character  of  it.  The  power  is  measured 
by  the  product  of  the  tractive  pull  into  the  vclctcity,  and 
there  is  found  to  be  a  variation  in  the  total  product  re<|uired, 
and  also  a  variation  iu  «ach  of  the  factors  entering  into  it. 
A  motor  for  street^iir  work  must  bi;  c;t|Kible  of  wide  viiri- 
alion  in  tractive  foi'co  to  eorre8|)ond  iviih  tho  vari»Liotis  in 
"rade  on  the  line.    The  iioite  ordinary  grade  of  5  per  cent,, 


for  instance,  may  rofjuire  about  eight  timflii  the  tnntiQin  that 
ia  necessary-  on  a  level,  for  this  reason  motors  that  have 
but  little  range  of  prcssiiro  must  fail ;  for  while  on  a  lovol 
the  pressure  will  be  ample  for  tho  load  and  will  necelerata 
the  Apeed  so  as  to  do  a  largo  amount  of  w-ork,  it  will  not 
;(ivo  sufliciunl  traction  for  a  grade  or  curve.  In  an  electric 
motor,  on  the  other  hand,  the  jitill  iRcrc!H!ie-<i  aa  the  square 
of  the  current,  and  is  limited  only  by  the  magnctif  <»tiira- 
tioii  of  the  iron  cores.  This  limit  is  so  remote  that  it  ta 
best  appreciateil  by  the  fact  that  in  practice  a  motor 
at{iat)le  of  moving  1  .'i  tons  up  a  gmdc  of  8  j»cr  eent,  weighs, 
with  gearing,  but  1,6001b.  By  admitting  three  times  the 
cuiTent  to  the  motor  that  la  necesttary  on  a  level,  the  trac- 
tion can  be  incre:i.ied  nine  time«. 

It  is  another  pcctUiar  feature  that  tho  noccseary  increase 
of  current  automatically  takes  place  l>y  reason  of  tho  ten- 
dency of  the  electric  motor  tn  slow  up  under  an  iucrcuMid 
load,  Thi^  slowing  tendency  and  the  acceloratJfM)  duo  to 
the  rcMiUing  increu.su  of  current,  meet  each  other  at  a  point 
always  (k<[>endont  on  the  load  .it  any  given  lime.  Thia 
follow.'*  from  the  following  consideration*  :  A  dynamo  and 
motor  are  the  same  machine  working  in  converse  ways,  tJio 
dynamo  converting  mechanical  into  electrical  ener^,  and 
the  motor  converting  l)ack  electrical  into  mecbauicol  mxttegy. 
V»ltaa  acting  as  a  dynamo  tho  machine  tuts  also  a  motor 
action,  due  to  its  own  current,  which  opjioses  the  driving 
engine,  and  in  overcoming  which  the  power  of  the  engine i« 
consumed.  When  acting  as  a  mot^tr,  on  the  other  hand,  it 
has  nlso  u  dynamo  action,  tending  to  set  up  an  electro 
motive  force  againirt  the  direct  or  acttuting  olwtronkotir* 
force.  Tlio  efficiency  of  the  transiniBBion  depends  on  the  ratio 
iHitweuri  the  direct  and  counter  electromotive  forces,  and.  as 
the  resislano-  of  tho  motor  iseoni^tikut,  t-ho  current  throi^ 
it  will  depend  on  the  oxceesof  tho  one  over  tho  other.  Any 
slowing  of  the  speed,  therefore,  caiiies  a  Urge  current  to 
pats  through  the  motor,  and  thia  produces  a  much  greater 
traction,  since  the  traction  increases  as  the  square  of  the 
current,  'I'bcre  are  other  elements  which  conie  in  to 
m<jdify  this  renult  somcwhnt,  but  which  we  need  not  ontor 
into.  As  a  fact  in  ]iracticc,  the  traction  automatically 
incrcusca  in  a  much  greater  ratio  than  the  apeed  decTfueB, 
[orresiKinH  ing  very  closely  with  tho  variations  in  traction 
and  ipped  that  the  service  on  moBt  short  railways  demanda. 
For  tho  Iar;;e  majority  of  cases,  theroforo,  the  electric 
motor  is  ne:u'1y  self-roKulating,  an  artificial  resistanoB  Mug 
iisod  for  slopjking,  and  occasionally  for  g«ng  \-ery  slowly 
and  reetniiiiing  too  high  a  speed. 

The  gn»t  capacity  and  compactness  of  the  electric  motor 
are  evident  (iiialilicationii  for  railway  work. 


THE  INSTITUTION  OF  CIVIL  ENGINEERS.  \ 

At  the  onlinaiy  meeting  on  Tuesday,  the  i:itb  of  .March, 
the  I'rwiiloiit,  Mr.  Dnice,  Iwing  in  the  clwir.  thu  |n|wr     I 
reiid  wa.«  »m  "  tVoiiomy  Trials  of  a  Non-C«»don«iiig   .Steam     ' 
Kriuint!— Simple,  Uomiwund,  and  Triple,"  by  Mr.  K  W. 
Willans,  M.I.C.E. 

The  author  tlescriliofl  a  series  of  e<xinuiny  triubt,  non-con- 
condonriiig,  made  with  one  of  bis  "cenlnd-i'alve"  triple- 
exi^ansion  engines,  with  one  crank, havingthroocylindersin  , 
lina  By  removing  one  or  both  of  the  upi>cr  pistons  the  i 
engine  could  be  easily  changed  into  a  oomiiuund  or  into  a  J 
simple  engine  at  pleasure.  DistinctgroupAoi  trials  wore  thai  4 
carried  out  under  conditions  very  favourable  to  u  satiafac-  '^ 
lory  com|Kii-ii«on  of  i-e«idL!^  Ku  jackuts  were  used,  and  bo 
additiun  tnul,  thetvforo,  to  1>u  made  to  the  Bgures  ] 
for  foed-waUir  cori^uniptiun  on  that  account.  Most  u 
trials  wer«  conducted  by  the  author,  but  cbeck-triaU 
made  bv  Mr.  MacFarlane  Gray,  Professor  Kennedy,  Mr- 
Druitt  lltdpin,  Profeeeor  Unwin,  and  Mr,  Wilson  UartncU-  i 
The  work  theoretically  due  from  a  jjiven  (Quantity  of  steatn^ 
at  given  preesuro,  exhaustitig  into  the  atmoaphcre,  was  fin*^ 
considered.  Bv  a  formula  deduced  from  tho  &  ^  diagrurr  ] 
of  Mr.  MucFarlauo  Gray,  which  agreed  in  results  with  the 
less  simple  formulas  ih  Kankinc  and  Cbtisimt,  the  Iba 
weight  of  steam  of  various  pressures  required  theora^caflv 
|H:r  intlicuL«d  h.-p.  hour  were  asccrhkined  (see  uhuy 
A  duscn]itioii  wiu  then  given  of  the  main  series  of  trinit, 
3^  at   100  revolutions  per    Dunul«,    ol   tiie    appliancck 
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vmd,  uiil  uf  tbo  meanR  taken  to  <:l)«Ul-l^  ucciiiiicy.  A 
of  Cba  resulln  were  enilxHliml  in  thu  table.  The 
ing  quantity  o(  fcod-water  «l  cut-off,  which,  in  the 
ila  tnoU,  rose  f mm  11-7  |»€r  cent.,  of  4011).  iilwolutc 
to  nearly  30  [>er  cent,  at  I  lOlb.,  ami  ai  90Ib.  w.-i« 
|-S  percent.,  tti«at90lli.  only  5  |>orcont,  in  thecQin[K>un(l 
uialfi.  In  thi:  latt«r,  at  ICUlh.,  it  iucre^utoi)  to  IT  iior  cent. ; 
liut  on  rejieating  tho  tml  with  ti-iplu-expuiisiou  it  fell  lo 
.1-46  [torcent.,  or  tn  4-4.1  pop  corit  in  another  trial  not 
indudeKl  iu  the  tablo. 

Oil  Uiu  other  baiul,  from  the  gre;aler  loan  iii|)ii«!uiKi!«,  Ai-., 
ibe  oompounil  engine  miist  always  give  a  smaller  dia-^tra, 
wittidcrad  with  reference  to  the  aieam  wresent  ut  cut-oft", 
ihui  n  aimi^c  unginc,  and  a  tn'ple  n  sniiilLr  diagi-am  ihitii 
a  oompounil  engine.  Nevertholeae,  even  at  801b.  alxiuluto 
(cettUTfl  tbo  compound  eitj^ine  Itud  considerable  ndvaQtoge, 
not  only  from  lessened  initial  condensiitioti,  but  from 
■nailer  loss  from  cleitranres,  and  fruni  riMluL-iii^  luth 
the  amount  of  leakago  nnd  tho  lom  roaiilliii;;  from  it. 
These  gains  hcvame  more  appnreiit  with  iitcrmising  weiir. 
Tb«  greater  aerrice  in  a  compound  engine  had  nut  the 
iajtuioUB  effMt  umetimea  attributed  to  it,  and  the  author 
iwved  how  much  loae  the  tbeoretiuil  diuj^^ra-m  wtis  tv- 
doccd,  I:>y  the  two  small  areax  taken  out  oi  it,  in  a  com- 
poond  engine  than  hy  the  fiiugle  large  area  abstracted  in  a 
ample  engine.  The  trials  connptetfify  confirmed  the  view 
Ibat  tke  compound  engine  owed  its  su{>eriority  to  reduced 
Bnge  of  tempenitun}.  At  the  lumvoidahly  re-itricted 
pfeeeures  of  the  triple  trials,  the  hasusa  due  to  thu  new 
•et  of  iMwsages,  Ac,  almost  neuti-aJir.ed  th«  saving  in 
initial  conilenuition  ;  but  with  tiK-rt-'ased  i>res.iiir<!,  nny  to 
WOlb.  absolute,  thoro  would  evidunlly  be  toiisidLTaWc 
ecoiioniy.  The  fignres  of  tlie^ti  triuls  showed  tlKtt  the 
logs  of  pramure  due  to  jKisuigeti  vnu  fur  grcuittr  with  hi{;h 
thaD  wttl)  lov-prcHure  steam,  ami  thut  \ni>cx  und  ]Mk«s)4^es 
■boold  be  (Wtjjiortionai  with  ix-li-rciiL-o  tu  the  iveiyhl  of 
aeam  pftssing  anil  not  for  s  |jurlicular  vidopity  ninrely.  The 
author  d*8cn1>cd  a  scries  of  calorimetric  test-t  upon  n  lurgc 
sale  (usually  Mith  over  two  tons  of  water),  the  rvsultA  of 
which  were  Mated  to  Tie  lery  uonsiatent.  After  comparing 
tbe  mtes  of  initial  coiulensution  in  atxcx  where  the  density 
d  stewn,  tho  area  of  exjKweil  surface,  and  tho  n»nge  of 
twnperutiire,  ware  all  variiihl&4,  with  other  eases  (I)  where 
the  density  was  ronsliiiit,  :»nd  {2)  where  the  surface  was 
coostaiit,  tho  author  concluiled  that,  al  400  ruvuhitioni^ 
(wr  minute,  tfcc  amount  of  initial  condensalioii  de|wndo(i 
«lueHy  on  the  range  of  tempei-ature  in  tho  cylinder, 
uu]  nnt  upon  the  density  of  Ihu  steam,  or  upon 
Ute  extent  of  .^urfiiee ;  and  that  its  caiis>i>  was  jiro 
bahly  the  alternate  baiting  and  cooling  of  a  email 
body  of  watei-  retained  in  the  cylinder.  The  efioct 
water,  intentionally  jntraliiced  into  the  air  cushion 
flinder,  rorrolwnited  tho  authoi-s  victi'*,  and  he  showeil 
BiDidl  a  (piantity  of  water  retained  in  tliu  cylinder 
nccount  for  the  effects  observed.  At  lower  ft|)eeLls 
might  luive  more  influenca  The  favourable  econo- 
tuival  effect  of  high  rotitivc  speed,  jra-  sf.,  was  very  ajiiKiront. 
lo  ft  trial  with  a  comjwaim  engine,  with  IMih.  aUulnle 
e,  the  mi*»ing  iputiility,  at  cuti>ff  roae  from  1 1  -7  jier 
iL  at  405  rovolutioiiB  to'29G6  jwr  cent,  nt  130  r-vu^ 
ioiu,   tbe  coiauniption   of  feed-water  increasing  from 


20-3j'lb.  to  23-6711>.  Thie  saving  of  H  jicr  cent,  was  due 
Miloty  To  increase  of  s|>eiul.  Similar  trials  htid  been  made 
with  a  simjile  engine.  In  one  simple  trial  at  slow  sjieod 
the  missing  niuinlity  rose  to  44'5  (wr  cunt,  of  the  whole 
f(^ed<water.  The  author  com]ittrMl  a  series  of  com[>onnd 
trinU,  nt  different  [towers,  with  1.101b.  abMlute  pro^itro,  and 
i-ariouE  rd.tios  of  vxpanslun.  with  a  series  giving  approxi- 
mately the  same  powers  at  a  constant  ratio  of  expansion, 
but  with  varying  pressures,  being  pmcticnlly  a  trial  of 
automatii^  expansion  against  throttling.  Stiirttng  with  40 
indicated  h.p,  ISOIb.  absoluto  pressure,  four  exijaiL^ion.*, 
and  a  eonsumption  of  20(.'»1K  of  water,  tho  plan  of  varying 
the  cxiwin*ion,  a*  eonijwred  with  ihronling,  showed  a  gain 
of  a.hout  7  per  cent,  at  30  indicatwl  b.-jt.,  but  of  a  very  small 
percentagi!  when  below  half-power.  If  the  engine  hiul  an 
ordinary  Blide-valve,  tho  greater  friction,  added  to  irregular 
motion,  would  prokihly  nvutrilize  tbo  saving,  while  if  the 
engine  were  one  in  which  initial  condensation  luwunuad 
more  usual  jiropnitioiis,  the  gnin  wonlil  l>e  probably  en  tbe 
side  of  variublo  priwaure.  Kveu  as  it  was,  the  niagranui 
showctl  that  the  missing  cjmntity  hecam<i  enormously 
large  as  the  exjKinsion  inn-eoj^od.  Judging  only  by  tho 
feed-water  iiccoiukted  fur  by  tbe  indicator,  tbe  automatic 
engine  ap^ieanxl  greatly  the  more  oconomical ;  hut  actiul 
measurement  of  the  fcetbwater  diR|)roved  this.  Tbe 
]iusitioii  of  tbe  automatic  engine  was,  however,  rola- 
tiv(;ly  more  favourable  when  ainiplo  than  when  cnu[jound. 
In  conclusion,  the  author  referred  to  a  trial  with  a  con- 
densing engine,  at  1701b.  absolute  procnire,  in  wbioh  the 
feed-water  used  was  IHllb.,  a  result  eWdcntly  capable  of 
further  improvement,  and  to  an  efhciancy  tnal  of  a  oom- 
bine^l  central  valvi!  engine  and  Siemens'  dynamo,  made  for 
the  Admiralty,  iit  various  i»owera.  .Vt  the  highest  jtower 
the  nitio  of  external  eleetrical  b.  11,  to  indicated  h.-p.  in  the 
engine  wii«  **2-.'l  [wr  cent.  Taking  tho  thermodynamic 
otHcieiicy  of  the  engine  iit  HO  ]R-r  cent.,  that  of  the  combined 
aj)[)aratus  would  Ik;  nearly  68  per  cent. 


Elootrlo  Motors. — Mr.  i".  L.  Pope,  in  an  urticle  which 
apjHsai-ii  in  .Sm^rtfr's  Matfojoite,  dmw-a  attention  to  the  igno- 
rance which  prevails  in  the  [topular  mind  in  referance  to 
the  tnio  |)nsition  of  the  eteclrie  motor.  Thus  ho  shows 
that  the  iriea  of  cniploying  this  motor  to  prcjpel  vejwels 
across  the  Atlantic,  for  instance,  is  altogether  a  fnltacy. 
He  pointj*  out  that  electricity  in  ita npiilieation  to  muebtner}- 
w  not  in  iuelf  a  aouTee  of  power,  but  la  merely  a  convenient 
and  easily  manageable  derived  form  of  energx*.  At  the 
)u>«i,,  he  siiys,  the  electric  motor  i*  only  u  eeeoridary  motor, 
w-hich  nuwt  derive  its  power  from  some  primary  motor, 
such  as  a  steam  cngino  or  turbine.  This  latter  statement 
w-onid  not  apply,  however,  if  the  electric  motor  were 
worked  in  connection  with  a  thormo-eleetric  generator. 
Hut,  unfortunately,  we  can  at  tho  (irescnt  moment  see  no 
j»nMijioct  of  the  thermoelectric  liatteiy  Ijecoming  an  econo- 
micjil  meani*  of  converting  beat  into  electrical  energy. 
Until  some  such  moans  be  perfected,  the  field  pnu-ticiUly 
own|Hecl  by  the  electric  ntntor  innst  be  that  of  supplying 
a  convenient  nieann  for  di^iribnttiig  tho  jjowor  economically 
ovolvnl  on  a  large  scale  by  prime  motors  workeil  U*}  t\jiEWU9>.t 
water  or,  ^wrhays,  w\iu\. 


« 
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INDEPENDENT   ENGINES  IN   INDEPENDENT 
STATIONS.* 

BY  WIU.1A3I   LKK  Cm'RCH. 

(Cmtdwttl  Jrotn.  pa^.  S40.J 

The  ^kal  duly  chart  of  amperes  delivered  fmtn  aii  in- 
Cflnd««»iit  sutioii  of,  eay,  4,ft00  light*,  is  shovrii  in  Fig.  2, 
of  course  wilfa  vnriatiooa  in  different  suiione,  but  always  of 
the  same  general  character.  The  chart  ifl  iuuiirnfti)  to  cover 
n  vint«r  rtightR  ntn,  ■.-oninieucirig  :it4ii.iu.,  4iir1  Hhttttiiig 
down  nr  R  o-iii.  Tho  heavy,  irri>g\ikr  fiiio  A  B  ropriwente 
the  HtK-tuatton  of  the  aetiul  lofiil,  niich  i\»  woiiUI  l>c  detor- 
rainod  by  indicating  a  »erie»  of  inde|>ctKlent  engines;  and 
the  arm  eiiclo«eil  hetnreen  it  in  the  haf«  line  MN  may  be 
d«notninnted  by  the  net  ^wcr  r^iiired.  The  fii)e,  irroxo- 
W  lino  C  U  encloses  the  grofw  locul  when  il riven  ly  a  aingle 
large  engine,  lieing  oqiiifulent  to  tho  'n't  lottd  pine  the 
ffii-tion  of  thd  Khiiftint;  and  puUeya  rc<]i)iro<l  in  lraiienii»- 
sion.  The  irre^pilur  mnd  tying  Ijetwoen  A  B  and  C  U, 
thoroforo,  roprcHOitt^  the  dwd  lond,  wliii-li  tvuuld  bo  n 
dead  loss,  dtie  to  the  friction  of  the  shafting.  But,  aa 
»hovn  alrave,  thi«  in  the  full  nie.i»iiro  of  the  loan. 
We  h.t?e  atreoily  seen  in,  Fig.  I,  that  .in  excftuive 
underload  rcquirca  a  relative  amoiuit  of  fltciin  which 
would  1)6  adei|itnte  to  produce  a  ninth  t;re«ter  imwor  if 
applied  in  an  en>^no  worked  at  it«  [Mint  of  iiuiximnni 
efltcieiicy.  Combining  the  two  di&gmms,  therefore,  wo 
would  hml  a  third  dotted  line,  EF,  which  would  clearly 
re[nt»ent  the  Hcliial  steam  cunsumption  re<iiiirei]  to  seciiro 
the  network  A  B.  The  irregular  Innd,  therefore,  between 
A  B  and  E  F,  repreunts  the  total  loi»  expresaed  in  coal ;  in 
other  wurds,  the  eutire  area  EF  M  X  n-'presente  the  Lamps 
which  ehouJd  be  got  for  the  ateum  expended,  whereas 


Tm.  1. 

Fig.  I  iltnttratca  tlwpamgraplionCorUMMigfno— o  bindlcatMOut-off, 
C'  [)  rj.ir  iif  eontnuiptian  if  cconaniy  iintlTvc'tcd  by  th*  kmL  IT 
ilitiKc»in  ro)ircMntx  actual  patfcnnano*  it  sliowa  ragliie  Is  at  Its  txat 
onl/  from  n  to «. 

A  B  M  N  I'cpi'CaontJi  tlie  kirni»  uctiiully  gut  for  the  statm 
expendeil.  Tlie  loss  involvetl  in  pnicticolly  .^0  |ier  cent,  of 
the  total  fuel  in  the  whole  nights  run,  which  corresixiiiils 
t<i  observed  results  in  Ktutioiis  whoso  lluctuatioiit)  of  loiul 
jire  about  as  iiiditNalw].  <)f  courwi  there  are  Ht^ition^  in 
whi^'h  the  net  loaid  avem^es  moi-eunifonn  than  tlut  shown, 
and  a,  Ijcttcr  pruiKJilionat*;  result  would  thcrofiire  l>e  ex- 
pected from  the  single  large  engine  with  cniintenthaftirig. 
\Vo  Iwlieve  it  ifi  sfe  to  sny,  however,  that  there  h  no  incitii- 
doaoont  atatiuii  which  will  (;et  a  luad  su  tuiiiitanL  an  In  nociiro 
the  economy  from  :i  single  engine  oqual  to  thut  which  klii 
be  realiiteil  from  aubdivideii  jiitwer. 

We  now  cyutnirt  thu  |>crformunce  of  indopemlent 
engines  iu  the  suniu  station.  The  lower  nan'ow  iKind 
between  the  lines  MX  and  an  re])reH«nt«  the  Rinalleut 
dyiia.mo,  equal  to  a.  load  of  €S0  ligUUi.  The  I'vniaining 
three  bauds  between  'i  a,  h  f<,  and  r  r  reprcacnt  the  other 
dynamo*,  or  successive  loads  of  t,3U0  lights  each.  At 
starting  time,  therefore,  a  60  h.-p.  engine  with  it»  fJ^O  light 
dynamo  is  started,  and  run  continuonsly  iinlil  shutting 
down  in  the  moniing.  It  will  be  noted  thai,  while 
running,  the  loud  on  thin  engine  ia  practically  consLint  and 
at  the  ]K>int  of  luuxiinuni  t;llicii;ncy.  In  ten  ininutv^  ufler 
fttirting,  the  load  rapidly  incrcaiing,  it  Ixx'omes  necesairv 
to   start  tlie  sccoiid  125  h.p.   engine  with  its   l.SOOdigKl 

*  J^jvrnad  befvn  the  National  £lcvlric  Ltglil  Aatociutiou, 


dynamo,  wliich  engine  aeiin  runs  on  ita  full  and  moat 
efficient  load,  as  indicatod  l>etw«n  the  lines  aa,  hk  This 
engine  is  stopjied  at  12.45,  and  ift  therefore  ninnitig  to  a 
disadvantage  only  lor  the  XahX.  hour.  At  4:40  the  incrcaao 
of  light  calls  for  "the  thinl  engine  with  it«  dynamo,  which 
in  turn  nui«  until  10;4.S  and  iw  then  Btoppetf.  The  fourth 
engine  and  dynamo  will  start  at  !>  p.m.,  luid  nin  until  9:30. 
The  point  to  be  clearly  iinderatooa  as  vitJil  to  the  whole 
economic  question  is  that  each  Migino  while  runmofi 
loadod  to  ita  best  efficiency,  nuis  only  ao  long  as  its  load ' 
called  for,  then  stops  altogether,  and  witlt  it  all  oonaum. 
tiou  of  ateaiu,  lealtage,  rudiation,  wear  aitd  tear,  and  lost  of 
every  nature.  Ample  time  is  given  to  inR|>ect  the  engine 
and  dynamo  if  neoossar}',  and  the  (system  as  n  whole  de- 
velop llie  last  poseibililiea  of  cotuiuircial  eflicieney. 

'Ine  altuvediiignmi  |»r.w,tii.ally  represontflthciierfonna.nce 
of  two  fltationi;  which  we  once  h:itl  the  pritnli^c  of  com- 
IMiing.  Both  wore  practicilly  the  fiiimo  size,  and  Iwth  wera 
constructed  on  the  saute  electi'iual  baais.  Wo  wore  by 
couitesy  jtut  in  [nesetaioii  of  the  monthly  i^iioria  froin 
both  01  these  stations,  which  showed  a  ratio  )M>tween  the 
]>ounds  of  coal  ]>er  nmi>6i'e  iier  hour  of  70  to  120  in  favour 
of  the  Ktatiuu  driven  by  indupuinlent  enginea.  A  rtatioo 
whose  motive  ]>ower  is  one  or  two  largo  onginos,  therefore, 
liiids  it«elf  in  a  position  of  earning  money  lietweea  starting 
time  and  10  o  clock,  and  spendinj;  it  agoiii  betvoea  10 
o'clock  and  morning. 

^\'c  have  thiii'  en<le.-ivoured  to  make  it  ckar  in  the  abore 
illustnitionH  that  ihu  mtc^l  ocononiy  of  the  two  tyties  ol 
engines  is  but  a  small  pait  of  tiio  consideration,  ond  cuts 
pi-acticiilly  no  li)^ire  whatever  in  actual  praetico  under  the 
conditions  imposed  by  the  nature  of  incandeiKent  aerrice. 


trus     » 


If  ary  one  is  now  thinking  to  inquire,  why  not  use  a 
nnmber  of  small  Corlisa  onginoe  in  place  of  high-apeei) 
engines,  if  it  is  admitter)  that  the  Corliiu  tvpe  la  man 
economical  of  the  two  1  wo  woulrl  answer  briefly,  first, 
>«niall  Corlima  onjnncs  arc  not  as  economical  as  small  aingle- 
vidve  engines,  the  ]»erccnt«gc  of  le-xkago  due  to  the  four 
vaIvo4  and  aluwer  t|W)C'l  Iwing  nnich  grcnter  ;  second,  small 
eiiginea  of  the  Corliss  ty^ie  run  nocc«8arily  at  so  slow  a 
a|>eed  as  to  preclude  tho  [lossibility  of  direct  belUng,  and  to 
involve  full  lintw  of  counter-shafting  with  their  attendant 
coat  and  waste  of  i)owci' ;  third,  tfac  first  cost  of  small  alow- 
itpeed  engines  is  very  greatly  in  excess  of  that  of  high-speed 
originiM  of  the  same  [luwer.  We  think  no  one  mu  over 
Sforionsly  considered,  however,  tho  adoption  of  small  inde- 
pendent Rlow-»|ieed  engines^ 

Next  in  im|K>rtaiii-e  to  reliability  and  economy  is  tinl- 
fonnitVt  delicacy,  and  continiiitv  of  regulation, 

There  i»  much  niiMippi'ehejmon  n^rding  the  matter  of 
re^julation  in  endnee  used  for  electric  lighting.  Let  us, 
therefore,  ask.  What  is  good  regulation  T  Good  regulation  im- 
plie»,  a»  a  matter  of  coni'se.  rcii><on«bly  small  vairiation  of 
spcml,  reckoneil  in  RP.M.,  between  the  engine  fully  loaded 
and  tho  engine  running  light.  Claims  are  ma<lc  that  aiicb 
and  H^ncli  engines  reguuto  to  2  per  cent.,  I  iter  cent.,  and 
even  to  one-half  of  one  {ler  cent.,  under  vanations  of  load. 
Xow,  it  should  be  clearly  uudemtood,  once  for  all,  that 
any  decent  automatic  ei^jiiie  contrullol  by  th«  shaft 
governor  can  b»  so  .-uljtisted  as  U>  not  mei^ly  to  2  |ier  cent., 
or  ]  per  cent.,  but  to  uotually  pass  the  point  of  exact  regu- 
lation, and  run  fast«i-  under  load  than  wbcQ  light.    8o  tar 
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u  r^^olatioii  in  t«nn9  of  R-P-IT.  is  concerned  1  per  cout.  or 
2  per  cent  regulation  is  nufficienUy  close  for  all  oHinary 

[WpOMCL 

Se(»Dd.  The  most  important  considemtioa  in  the  ref- 
lation of  cnginoH  in  iiiain«liMCCiit  stations  in  not  tlieir  ^-^tria,- 
lion  from  minute  to  minuUt,  but  fixini  stroke  to  slroko.    An 
•ogina  toay  make  30O  tiu-ne  |)er  minute,  countwl  for  t^kch 
wccesaive  mirmtv  of  tlie  hour,  and  yet  may  at  any  given 
faitAQt  be  running  soiisibly  above  or  below  thiit  ^peod,  in 
tb«  effort  to  meet  a  momentary  fluctuation  of  load.     \\'e 
My  every  engine  umy  do  ihis,  an<l  we  have  ohann-ed  that 
moii  engines  do   this  frequently;  the  itifflrulty  lieing,  not 
1  matter  of  the  conrtniction  of  tho  sjovortior,  Imt  iiuntly  " 
ijuoetion  of  lubrictitioii.  A  perfect  govnmor  is  one  irhich  will 
cminlain  the  !i|>v«d,  notat  an  a%'er.ige  of  300  R.P.M.,  hut  al 
lll«  nte  o(  300  R.P.M.  foi-  encb  a.na  every  8ti<uke.  Any  |iii> 
pcrlj-  constnicted  {•overiior  will  retain  the  avcr.igo  of  royula- 
linn  to  which  it  is  itct,  but  it  can  only  sociiro  inxtiuitineons 
NgoJation  when  friction  is  iimctiutlly  oliniinat«il.     It  has 
been  our  exiwionco  thiit  nothing  V>nt  ii  comjiloto  buthing  of 
tlie  goveniur  in  oil  will  notcticalTy  accomplisli  this  iniqwse, 
aiul  Buuntoin  its  [lorfectiun  throughout  a  long  run. 

InoUKtescent  Luu[«  reiiuiro  a.  regulation  more  delicate, 
poriups,  than  any  other  industry.  Any  de|«arture  in  regu- 
lation from  stroke  to  stroko  gi\es  a  \-ariatiuri  of  olectto- 
motive  force,  which  is  spoetliiy  destnictivo  to  the  life  of 
tiiB  lamp — the  item  which,  noxl  to  fuel  economy,  is  the 
beaviect  taxation.  The  iiijiuy  u  done  during  tliu  ]>eriod  of 
accalentlon  imncdiBtcly  following  the  change  of  load. 
-which  period  is  the  Lime  betwaen  the  change  uf  load  and 
til*  movement  of  tlie  governor  ;  and  thi^  in  turn  is  jiropor- 
±Mfu]  to  the  friction.  It  is  obvious  that,  if  friction  were 
annihilated,  the  acceleration  would  be  also  ml,  antl  iliu 
s]ieed,  ami  consequently  the  elecLi'Oinotive  force,  would 
Buv-er  T*ry. 

Thiid.  Under  the  exlremcly  Ion;;  riiiui  now  iinifOtsei]  by 
•Lectric  lighting  service  ctuilinuity  ui  ^oud  iVKiiUiUon  is 
■nminlill ;  that  in  to  mj',  a  governor  which  will  reguliito 
'wben  well  oilod  will  fail  to  i-egutate  when  it^  yma  luid 
t>»i-ings,  hetitg  inaccexsililo  under  motion,  have  liecnme  dry 
cjun'ng  a  long  mn. 

A^  to  the  nicety   of  regulation  ubtainablu  from  a  slow- 

3 wed  engine,  there  is  no  cum|iiirison  {Kissible.  Wc  have 
ready  sliown  that  it  in  not  jiermiiiaible  fur  an  eloctric  light 
«n)^no  to  vary  ita  »pcctl,  oven  from  stroke  to  Htf^kc.  A 
fllow^peed  engine  mit  only  may  do  this,  but  uctimlly  docs 
vuy  Its  floeea  nithin  the  limits  of  a  aingie  atrnke.  All 
ohsorreri  Know  that  it  is  frc(|uvntly  quite  possible  to  coiuit 
the  revolutions  nf  »  slow-speed  unginc,  particularly  when 
lieapily  loaded,  by  the  pnlaationfi  in  the  lara|)f<  at  a  distance 
from  uie  station.  A  siow-npce'l  engines,  nnloiu  excessive  in 
il3  fly-wheel  cajiacity,  will  imperceptibly  slacken  in  {Kuuin;^ 
iu  centres ;  and  thisi  variation,  not  visible  on  the  engine, 
Vccoues  a  sewible  and  dangerous  variation  when  multiplied 
to  the  speed  of  the  dynamo.  Tho  Quutuiition  »f  the  noodle 
of  two  voltameter*,  roMjiectively  regiHtering  from  a  high- 
«|Mad  and  slow-epeed  engine  will  give  nbnndant  evidence 
«3«  tlua  point 

/TcnV/i/tii/.— The  charnctcristic  of  Hexibiiity   in  electric 

ligjht  Btolaona  is  one  which  is  firquonth'  uvcrlixikcd  until 

«xiarience  demoniitnites   its  desimhility.     Tn  socnre  the 

%«Bt  pottibilitie"   in   thii   dire<^tion    it  in  ncc««tAry  to  uao 

dynamos  of  two  or  throe  ditfwrent  fiiw«— siir  uf  6.16,  1,300, 

Mm  Sf.'iOO  lightd  caiKicity — eiich  1*eing  driven  direct  from  an 

itulqietident.     The  plant  Iwing  thnit  divide^l  into  indcjicn- 

dcnt  unit*  of  different  sizos  in  a-ny  variation   of  demand, 

«itlier  in  the  total  load  or  in  the  load  rerjuired  for  different 

einaiti,  con   be  conveniently  met.     Owing  to  local  enu^e«, 

U<  liod  of  a  station  is  utA  iieceHmxily  thu  same  from  day  to 

(liy    It  is  i>b>-iuns  that  a  plant  in  which  all  the  dyii;imos 

"t  hung  ii|>on  nne,  or  at  mo*t  two,  engino*,  i*  eJisontinllj* 

iWJd  in  it«  control  of    circtunsUmccs,   whereas    a  etatign 

juilDed  a*  above  indicated,  is  to  the  last  degree  flexible  in 

■Wing  any  variation  of  load,  to  whatever  degree  it  may 

orair.    All' this  baa  a  dii-ect  lioaring,  both  on  economy  of 

Maud  incidentals  of  opcnttion. 

IVe  would  wish  to  imply  tliat  the  smalleHt  unit   in  every 
itation  should  necessarily  bo  the  smallest  dynamo— say 
6j(t\it^t».     It  ia  probable  that  the  smallest  unit  ia  deter- 
by  the  minimum  load  existing  at  any  eonEidontble 


time  duiing  the  day.  This  mimmum  load  in  the  laajority 
of  medium-sized  stations  will  represent  about  one-eightli  to 
one-sixth  the  generating  ca|>acity  of  the  station  ;  tlwt  is  to 
say,  ft  station  of  4,000  lights  capacity  should  have  one 
dynamo  at  leaat  as  small  aa  6^0  lights.  Beyond  this,  it  is 
itorhaiiK  advisable  that  the  uiiitx  be  unifonn  fur  the  sake  of 
intcrchangoability  of  parte.  The  whole  question  of  uiiita 
of  generation  mnat  be  considered,  not  in  the  light  of  any 
one  nile,  but  under  all  the  cii'ciimstances  of  each  particular 
ca««, 

Mfiittltnaafe  cf  Pittnt. — The  maintenance  accouut  of  a 
plant  often  defeata  dividends  in  Lh»  usa  of  coimter-shafting, 
boapiiig*,  pullev'',  clutch  pulleys,  belts,  &c.  No  pnctical 
ojKirator  nood  be  told  of  the  reiioir  account  and  general 
annoyance  from  the  use  of  clutch  pulleys.  There  are  inci- 
dentjil  exceptions  but  we  refer  to  the  general  mle.  Each 
bearing  of  thocoiinlcr-Bhafting  will  consume  oil  to  the  valuo 
of  at  Iftxtt  five  dollin*  i>er  aniniin,  and  any  considendile 
amount  of  stuifting  involves  the  i>ay  uf  an  extra  oiler  to 
lironci'ly  care  for  it.  Kogarding  the  two  tyi^es  of  enginoB 
under  discussion,  it  h  unduubtcdlv  true  thai  the  main- 
tonanee  of  the  high-xpoed  ungine  will  1>e  fully  as  low  as  of 
an  equal  horsepower  in  slow  Hpeedts,  as  to  its  actual 
cxpeii&e,  without  Uikiiig  into  account  thu  lime  lost  in  ruiutii's. 
Nearly  all  high-epcud  engines  are  miido  ti>  gjmge  with  more 
or  leas  reference  to  intercbangeabilily  of  part*.  Kepairs,  iu 
coiiittxincnce,  are  furnished  iit  a  uiininnuu  of  cost;  and,  the 
parts  being  light  and  readily  bandlud,  the  engine  can  l>e 
stripped  and  overhauled  and  connected  up  without  the 
employment  of  an  extra  force  of  men  or  the  necessity  of 
heavy  handling.  In  referring  to  bigbspaed  engines,  we  of 
course  only  speak  of  those  which  are  carefully  and  under- 
sLindiii^ly  designed  for  tho  work  put  upon  tliem — that  is, 
we  wish  to  draw  a  tharp  distinclion  Wtween  bigh-3|)eed 
engines  iind  engines  8]ieedcil  high. 

Sjxirf  Oi-fiijiifil. — ^This  is  one  of  ihi)  minor  eutisideral  ions 
which  in  certain  locations  Iwcomes  of  considerable  im- 
IHirtancc.  Nut  infrequently  electric  light  stJiliuns  are 
lucattid  near  the  biiKinesii  poition  of  a  city,  where  real 
estate  is  Valuable,  and  taxei  corros(x>ndingly  high,  and 
siHice  counla  heavily  in  the  capitaliKed  iiive.ttment, 

Again,  a  large  building  obviously  increases  tho  invest- 
niont,  irarticularly  when  we  know  tnjit  a  building  to  cnrry 
heavy  lines  of  ehafiing  at  high  speeds  iuu!^L  he  u[  unusually 
max&ive  cunstniction.  Iloeeda  noillnstrji.Uun  to  show  that 
independent  (•ngines,  by  doing  away  with  the  .ipacc  occu- 
pied by  counter  shafting  and  belts  under  the  least  distance 
betwcun  centres  which  can  be  justifiwl,  rnqiiire  materially 
less  Bpaco  nor  hufae-|}0WBr  than  any  form  of  non-sulxlividcd 
power.  Ijiie  i»  |iurticularly  the  cusu  where  tho  dynamos 
are  itlacod  uii  the  second  Hour,  over  the  engine  room. 

Moreover,  the  ci-amiwd  simce  in  which  the  single  engine 
must  develop  and  diitlribute  its  jHjWor  is  against  ita  aatia- 
ftictory  |H!r[ormunce.  The  fact  is  generally  overlooked  in 
drawing  com|Mtrison8  that  a  single  large  eiugine  in  an 
ordin&ry  manufacturing  establish  me  at,  such  na  a  cotton 
mill,  has  in  the  nature  of  tho  uiisc  a  wide  HjKice  in  which  to 
transmit  its  jxtwer  from  tho  stow  motions  of  tho  engine  up 
to  tho  high  *pcod  of  tho  spindles.  This  means  that 
ample  bihico  is  given  to  bring  the  sjiccd,  hy  gradual 
nccclenitions,  through  easy  moving  shafting  of  siibstan- 
ttal  nature,  up  to  *  modei-atcTy  high  intermediate 
.Hpcod,  and  then  distribute  it  to  t\u:  spindles  in  .<tmall 
qiLanlities,  by  meatm  of  simple  and  light  fast-riiiiiiing 
devices.  In  the  dynamo  i-oom,  on  the  eontrary,  the  space 
is  crami>Dd  to  tho  lust  decree,  and  the  slow-ninning  engine 
must,  in  tihort  range,  multiply  its  jmwer  to  high  velocities, 
nnd  irnnnmit  its  sjteed  in  Urge  nnitii  lo  the  dyn.xnios.  The 
whole  system  of  tmnsmission  bci:omes  ri"id  and  incfTective, 
and  the  loss  consequent  ii|xin  friction  ana  risk  to  rinftoy^i, 
and  (he  ma^'nitude  of  di«a«ter  when  any  oMiirs,  arc  such  as 
ill  themselves  to  overbalance  all  the  economy  which  the 
most  enthiwiaxtic  advocates  of  slow-speed  engines  attribute 
to  them, 

Kxirn.'iati  of  PUint. — An  eloctric  light  station,  unlike  most 
other  industriefi,  is  usually,  of  very  rapid  and  [wrsistent 
giYiwlh,  to  an  extent  which  in  not  genendly  foi^#ecn  in  the 
ori^nal  calculation.  11ie  use  of  inue|>cndcnt  engines  lends 
its^f  reaf^lily  to  iiidefniiLe  extension,  The  power  i».\iA 
dynamos  both  being  divi4«d  wViVflwi  wcft\A>(ai3B.\x»lte>(j«v- 


dent  of  aJI  the  othoTs,  oxteneion  becoraefi  merely  a  ques- 
tion of  mnre  units,  without  any  special  prejiaration  in  the 
plan. 

Fiift  Cvst  i>J  Pfim*. — This  coiuiderutjon,  althougti  reully 
of  the  IfHBi  imjiortancc  among  those  cnumcmtctl,  is  di*- 
tiiictly  on  the  Ride  of  siibdivid«d  power.  The  price  of  the 
high-apcwl  otiKin*:  i^ir  bonse-power  it  now  fully  us  low,  and 
ccacruliy  lowor,  than  that  of  xlow-sjKod  onj^ex. 
Cost  at  foundation  Ih  mnttiriaJly  lesR,  as  is  also  fiott  of 
croctioiL  uiid  Imiidlinti;  for  rciwire.  Tlion  there  comcc  into 
iho  question  the  cluar  saving  of  all  the  money  iiivustod  in 
Gotuitcrshaftini;,  pulley  Wockb,  heavj*  helling,  clutch  pulleys, 
pulleys,  and  ftiniiliir  aevices.  In  the  station  tt>  which  we 
r«forrc»l  above,  the  uxtni  Iraiiamitting  devices  ne<:c-»,-iitatcd 
the  invesl^ment  of  a  sum  not  less  than  j-C.-'iOO.  The  |»rice 
thtui  expended  would  lie  siitfioient  to  ]>urchiuic  pnii'ticAtly 
500  h.-p.  of  iiidu|>cndent  ongiiiCJt,  adui|Uat«  to  gcnumtti 
6,000  taniiK ;  showing  practically  net  earning  cajjacity  of 
at  leant  $18,000  ]>er  Annum.  ^^  hen  we  conti-aat  this  with 
the  not  loRHo»  due  to  the  syatoin  of  concontrutcd  power,  as 
shove  discussed,  it  leaves  no  room  for  urgiimcnt  :is  to  the 
ndviintiigcs  of  indepBndcnt  engines  in  electric  light  work. 
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lu  cODiiectLon  with  tho  exhibition,  referred  to  in  our 
Notes,  two  iMliireRses  were   given  on  the  e%'ciiing  of  the 
opening  duv.   The  lirst  was  hy  the  Pi-e«idetit  of  the  Sociotv 
(Dr.  W.  Marcot,  F.RS.),  the  sii1>j«ct  boing  '■  Atmosphenc 
Electricity."      It  was  pointed  out  that  the  «.ir  in  always 
mui-e  or  Ie88  charged  with  free  electincity  of  h  jiogitive  or 
nc.^tive  kind,  und  there  is  reason  to  Iwliove  that  every 
siitgle  dro))  of  HuUi  vceicic  that  goes  to  form  a  cloud  in  altto 
eoat«d   with  this   wilnle   agent.     Thus,  when  sUmn  clouds 
charged  with  contrary  electricity  approiich  iwich  olher  elon- 
gated sparlis  ehoot  from  one  to  tno  other  ;  and  when,  at  last, 
by  their  mulnal  utti-actions  and  re|)ulaions,  or  hy  the  aclioik 
of  the  wind,thuyu['e  liruiight  nearer toonoBriothor,lightning 
tiaahes  in  ra]Ha  aiKceBiiion  illumine  the  »ky  and  the  roar  of 
thunder  is  heard  far  and  wide.  In  the  same  way,  when  a  black 
sturm-oluiid  charged  with  positive  electricity  comus  near 
the  earth,  Uie  negative  electricity  which  the  globe  con- 
luinti  18  brought  to  it«  surface  in  a  state  of  great  tension, 
and  then  the  two  eloetricities  fly  towurds  each  other  and  a 
flash  of  lightning  is  soeu.     The  clap  of  thunder  that  follows 
i.i  the  tioise  of  the  violent  re verhe ration  of  air  nishing  in 
Ui  flII  the   vaeuuni   pi'udiiiL'Mt   l<y  the  intent)  heal  u(  the 
elottric  sjKirk.      That    lightning  is   nothing    more    than 
Niiliire's  electric  light,  Dr.  Marcet  showed   hy   producing 
un  the  Kcreen  magnifiefl  iiitaifes  of  the  sjiarks  tliruwn  uff 
hy   an   electrical    machine.     In   thin  way  tho   diffiised   or 
sheet  lightning,  with   its  romiiiirativoly  straight  1)»ini,  and 
the  zigzag  iwlh  of  the  fotketl  light iiimr,  wi;re  giiipliically 
flxhiliiteti.     Dr.  Miircet   explained    lirictly  the   manner   iti 
which  atmosphenc  etcctrieity  is  believed  to  l>e  concerne<l  in 
thei>rodurtion  of  hail,  waterspout*,  and  the  aurora  Lorealis. 
Too  second   address  vnt»  by  Mr.  0.  J.  Syiuuns,  F.KS., 
the  title    of    whneo   piiper  was    "  The  Xon-existetu-e  of 
Thunderlwlt*.  Klucidai^ed  by  Accounts  of  Saiixhei*.  After 
Thorn."    Mr.  Synioiid  has  ondoftvoui*ftd  lu  track  the  so- 
called    thunderbolt«  whorovcr    h«  could   hear  of    thora ; 
but  they  have  vanished  befoio  the  man  of    science  like 
ghoutfi  twfore  the  daylight.    Hit.  (iiijuirio«  shuwei]  that  tlit.>ro 
Taa  no  more  tranenussion  of   a  thunderbolt,  or  of  any 
other  solid  Wly,  when  an  electric  sixitk  runhed  through 
the  air,  than    there    is    tho  traiigm i]<«ion  uf  a  imttenal 
fitibetance    when    a    message    is    telegraphed    ocroas,    or 
rather  under,  the  Atlantic  Ocean.     Sometunea  a  lightiiiitg- 
flash    appeal^    to    atrike    the    gi-ound,    and    a    spherical 
bDodulo  of  iron  pyrites  is  found  near  the  spot.     It   was 
^ihere  before.    Stdl,  the   ignomnt  imagine  it  ciliuo  (ruui 
the   clouds,   and  with    the   lightning.     Itoteiunites,   which 
ore    really    fcw^il    auimaK   are   found   aitniUrly,    and    in 
"  Websters  Dictionary  "  arc  descrilwd  as  "  ihinidei-stones," 
and  ii»  Ruch  are  often  pre«er\-ed.     Occasionally  a   liuavy 
idiflcluuge  of  lighlning  fulls  on  a  IkhI  of  sand,  penetrates  it 
;  for  several  foot,  and  mclta  the  silex  in  ile  giuUi,  fiinng  it 
Into  a  kind  of  gla«s.  which  is  known  as  fulgurite — some 
fine  specinnDttt  of  wliich  are  to  be  found  in  the   British 


Museum.  Thiis  and  thin  only,  could  have  any  pretence  to 
he  cotisidered  a  thunderbolt,  but  then  it  does  not  descend 
from  the  ctouda,  and  is  caused  solely  by  the  intense  heat  of 
tho  lighting.  Mr.  Symons  did  not  denv  that  »olid  bodiea 
do  at  times  cume  down  from  tie  sky  and  strike  the  eairtli  ; 
hut  these  are  meteorites  and  aerolitea — Bulistaitces  ejected 
from  volcanoes  or  falling  u{x>n  the  earth  from  pUnetary 
siNicu.  They  are  always  fiLtling,  but  when  accidenlally  tboy 
ciescaud  during  a.  tbuiiderstonn  they  arc  instuntly  desig- 
nated tbiindei*bolt4,  though  the  two  phenonietui  have 
absolutely  no  connection.  For  the  credit  of  Knglisfamea 
the  locturer  hoiwd  that  henceforth  the  word  thntMlerbcdt 
would  he  eraae'l  from  our  dictionoriesL 


THE  DISTRIBUTION  OF  ELECTRICITY   BY 

ALTERNATE    CURRENTS.' 

HY   T.    LAKrKJil'KX  SMITH. 

The  distribution  uf  dectricity  by  mOAM  of  altctnating  cut< 
r«nta,  tliuugli  ouriijNimtival}-  iicir  in  this  cMiuntry,  lum  :vlra*(ly 
rwMilifid  Buc£  an  caoriuuuB  imputiatioe,  thut  it  U  m  itii  ;r«<»t  beaj- 
tativii  thst  I  vunture  to  BpenL  uixiu  it,  ev«ii  Ituxuph  limituig 
lujrself  t<->  tho  strictly  practical  sido  of  the  work,  Jealing  otdj 
will)  the  appantus  ns  wo  receive  it  from  the  hands  of  the  maou- 
faciurer.  ana  learing  out  ontin.-]^-  tho  question  of  the  cfliciracy 
of  dynamos  and  convcrtvra.  It  ti  uiily  the  knuwlodgc  tbat  tix 
minUkoa  of  tlioM  wWeiitvr  upuu  any  u?ir  line  of  biuinewarv 
the  ivuudii  of  th«  ladder  bjr  wliioh  wa  idl  attain  BUocesa  tliat 
enibi-ldeiui  mo  li>  lay  Wtvre  you  some  uf  the  cnnoloaioaa  at 
wliich  I  havo  Ariived,  after  aoveral  yenrs'  experieucv,  of  varied 
types  of  cloctric  lighting,  huth  hy  thunrc,  bj'  the  diroct>  current 
iocandMCvnt,  and  tho  altomatc  curront  incnndoaccut. 

The  subjoct  nntumlly  divides  itaclf  into  aevoral  hoada,  hut  1 
wnidd  first  say  tluit  it  ni)peHn  iinjKMaiLlc  to  lay  down  any 
guncml  nlaii  at  ilinLnbuti»ii,  which  nliall  lie  iiracLiciiliIt!  in  aU 
ottaca.  In  lUmiNit  eVL-cy  tuwii  a  dilfuntnC  )ilan  vUl  bu  reiiuireit, 
and  this  will  degxind  in  moat  cases  purely  on  IixnlcirciuustanceB. 
Syatonifl  and  methods  that  would  be  admirable  fi:>i  thickly  sottM 
and  densely  Tjojtulatcd  distncts  will  Dot  b«  successful  in  thinly 
populated  nnit  widely  scnttoroil  oncn.  I  wiah  it  bi  be  nnder- 
»t>ii>'l  that  whftievur  I  mn-aV  in  this  jmuer  uf  suoueoa  and  auo- 
ceiuiful  Hj'Hti-iiiii,  T  mean  nucvetuiful  entirolj  in  a  conimi^Mia]  way, 
and  tUn  ctiiditiuiis  of  itii:*  lyrumieniia]  nicae«  will  vary  in  evviT 
town  and  diHtrict.  I  n-itl.  therefora,  oonteot  mywtf  with 
duacribiiig  tlie  nielhod  wliich  I  have  found  to  be  moat  nicccaiiflll 
in  the  rarioiiH  districts  with  which  T  hiiTi<  had  actual  experienoe, 
and  leave  it  for  ttioso  who  iiuiy  )k>  catlud  on  tu  daaifpi  and  hy 
out  the  lighting  df  miy  jMirti>:utar  distrivl  to  judge  for  tboa- 
selviw  wliich  line  <>f  aetiim  t>i  pumie. 

Niitittally,  tlie  firat  jiart  uf  my  subject  is  the  ilynaniu.  and  tin 
8[jition  di-tiii].  I  hiivv  Irieii  the  small  and  Urge  dynamo,  and 
hnv«  e^maluded  that  it  la  a  very  groat,  imint  to  properly  p^opo^ 
timi  the  unit  sisw  of  dynjimo  to  the  prohnhle  sizu  of  the  statjoa; 
that  is,  not  Ut  hnvo  dynnnios  of  ilitrvrviit  sinss.  but  U>  tint  d«bff< 
tiiiiic  whiil  tho  unit  kIiilII  lii!.  uiiikiiijj  it  a*  Ihi^im  pmHiblv,  oiid 
tlivii  iiiaku  yiiiii'  whulif  apiianitti*  additiims  to  that  unit  aba. 
TluM  Kiaiijliliiix  iiiatteii  vei^  much,  enabbng  machinea  tot« 
iutorclmngu-uble,  both  as  rugaitls  their  pitrts  and  their  worii,  iml 
this  I  urn  sure  will  be  admitted  hy  nil  who  Itave  ever  had  tka 
aniioyimci.' of  II  lirmkdi^'wn  on  engine  or  machtnvry.  when  per- 
haps they  hsui  stAmliiig  idle  plenty  of  amMmtu*,  wbiclt,  frvfl 
vnriniM  i-tr<;iimiitjiii(.i''ii.  Could  neither  M  mteil  itaelf  nor  be  roUxd 
t"  rmpitir  the  liruakdowii. 

1  would  •lriv<!  (inuh  dynamo  by  a  separate  engine,  and  thii  (or 
auvuni  roasoHs  ;  By  proportioning  the  en^o  t-i  tha  dynamo,  it 
will  bn  possible  lu  hnve  tlie  enfrinc  ninning  slightly  overlcMilal 
when  the  dynamo  is  doinf{  it«  utmnut  during  the  hours  nf  ht^ff 
lighting'  ;  mh\  ha  thin  oxt.ri^m«  liind  falln  «tr  to  tlie  lighter  bom 
■•f  running,  the  engimi  will  be  working  at  ita  potnt  of  M 
econnniy,  inxtiuiil  of  running  undorliiaded,  and  thereby  waMOJ 
ntcnni.  Thiii,  wo  uw  in  uur  station  (jh  Virgin  Alley,  dynaan 
1.4  2,500  ItgliU  eajiaoity  ooch,  driven  by  200  h«>rs«.|)ont 
vngiiiQB.  DuriiiK  16  hitura  of  the  day  these  i^tMiiiea  nn, 
driving  2,000  liKlits,  and  the  engines  un>  eottjn^  off  at  qutfHr 
•truke,  uiitl  duvulupiiig  200  It-irsi^iiuwor.  Dunng  the  nthr 
ui^ht  hours  wo  h»vo  driven  tlteao  dynaiuioa  a*  high  m  1^80 
ligbta.  durinK  which  time  thv  engine  waa  of  oounw  vreriutMi 
and  ni-t  working;  to  «v  g<AM)  an  ocoivomy,  but  eixfat  lieoPllf 
overluail  is  iiwt  neatly  no  waatuful  lut  sixteen  hours  of  undeiW  : 
iigiiin,  wc  Uivvo  had  it  vury  futvibly  domuiiclratvd  ta<irv  iImi 
once  that  if  the  engine  be  »nly  brxQ  cnotifch  to  drive  the  dynut" 
with  ease,  a  heavy  nhoi-t  circuit  on  the  tiuuna  uutside  will  HUfll 
jiLiUtliu  engine  up  uraluw  it  down  without  dealmyintfUudyuaWOi 
mill  only  tliuse  who  huro  seen  a  cine  foot  Ay-wneei  rauulng  M 
250  revolutions  per  minute  on  a  20O  hono-power  augiaa,  ilwnj 

*  Pajwr  retA  bcfora  tUt  Vatjeaal  Elwlria  Li^t  <^T~Tllir(l'— 
Ftbiuary  S3. 


in  klmcwt  fui  nuUnt  of  time,  can  realise  tlio  terrific 
bich  vvcTjrthing  ii  enhjeoteit  in  buoIi  <vuk>s.  ntu!  I 
ition  right  heri'  llinl.  tlic^  olwnivtit  of  t-iiiiu  in  »  \cry 
•r  in  tiuch  ciTt!iiiii''lJiiir\!»,  hm,  in  iiii  ikL'C)il<.-iit  of  Cltm 
iiL'f  lit  "ftt'ii  ili'iiii  licfoni  ih«  Kifuty  ['itU'tiO!!  mil  riu-k 
belting '>f  tlio  i;ti);in«  i-i  Lliu  ilynAmn  isnliviij-i 
aluJtiui^  in,  <.'Xoi>[it  uutler  t.'XOvptii.>iml  cirviiiii- 
ft  niuMuce  fur  iuc&n^iMCQiit  electrit;  Uglit  statiitns, 
Dorumw  iti  une  Lirgo  on^no  over  inniijr  liiiiAll  ones  liu 
mvNxJjr  ov^mito'l.  For  arc  light  *rofk,  vrhvro  lliu 
t  nil  lit  niul  <<x(inguiii)i<><l  .U  •.-KTl.ttn  li')i:r*,  the  Lirgv 
gtH>i)  ;  but  f<>r  iiiiuttitli>>ci.'nt  work,  whuro  the  Ixtcl la 
'  rtot  ttl  th*  i»nti\>l  I'f  iho  tliitiun,  it  ia  iiuji.  iMible  t" 
un  II  UTf[«  «ii)^ni>  at  Anything  liko  its  inr<«t  ocuiuunicAl 
if>MA,  with  Mrjumtv  uii);'''^'''!  ^''t-'  ""'(■'hiiiiM  viiii  l>o  ntikftutl 
lod  tii«  iii"i»«iit  thiit  Lhuv  ure  nuuilod  or  aro  >hm>j  with, 
oil  tn>in  slioftiiig  will  »Jwaj-«  cniiao  luon  ur  low  gi-vMo 

Itnl  it«Uvil  u>u,  tfXcvi.'t'  for  rcrj  tuunll  plttiiU,  t  "liouM 
«M  wi)aT«t«l>'  vxcitvJ  •lyiiittU'w,  mA  nliuuM  <!•'  (Iio 
tuoi  tVu  ur  mum  dyiuiiii'js,  viHtli  «viiin1;lu  I'l  (.■xciliii^  lliu 
Bt«<n.  Li  Uti«  wiiy,  n-itli  l)iu  HtjiliMU  luuiiiii;;  ut  iUi 
be  uiily  rvr^iUiitt'Hi  iviiuiii-J  in  Uiiii  nhtAiiiud  bv  Hurkiiig 
k  rbvustiit  iu  tliu  lii'kl  tif  Um  odtvr,  uii<l.  sa  wc  htivi; 
mir  slnf i\iii  ot  L'itlvbiii^li,  tliiit  will  iimiii  tliu  rc^ulolton 
1ii;))tA  li>  "lie-  ffix-iucli  li'iiiil  vrlioi'l.  Of  uonnM;,  viwh 
livulJ  liavv  its  si;i>fLnitv  ItuM  rhui«Ut,  to  iiiriUv  iijr  f<ir 
1  tlilFurcjicti  ill  itjionil  nf  unj^inivi.  TIki  Iwu  pxdtiira 
ai/umu^'J  Unit  ihvy  u«ii  hu  run  U-;;i:lht;r  vt-sujiitnitvlv, 
tbof  QUI  do  tbd  w1iL>1c-  work,  v>hicii  of  t^nun«u  in  tuuuly 
luxl  by  fowling  ilicui  into  n  AuimRiiu  [lur  < J  usuitui' 
toswit^IilHMTvl.  niui  i;hitnnng  tliu  liulila  of  tliu  u]t«;r- 
)'i|jiiiii«  fn>iii  U)uAv>  Tno  ^lond  r{iicv)tii.'ii  im  Iji 
t  is  Itet-tvrtoiincncitir.il'i;  riix:iiiUf>irwii'inil,iMiiti<.^liitiUK, 
Tits  itiem  into  ii  iciMicrul  ni:k  of  'Itii.n  win-a  iinil  ili.ttrihutv 
Ui,  b  tun  Uinc  ti)  he  lightly  ilnciili^il.  na  ulmi  ii  ihu 
««  lu  wliotlier  iL  in  best  to  run  Maiwi^te  t-li-cuiu  tor 
SistrictB,  or  to  run  inbi  a  gviU'rul  svattfui  of  Iiigh  [irus- 
U  tiiitaidiT  of  ihr  ginti'.iii,  ffeiliiii;  iatu  tliesu  nifiinB  ut 
jwiiits,  <inO  i^piiii  ilisUnhutiiig  from  them  ;  tind  I  urn 
iM  ciiiix-M  flity  innkTi-iitu,  hut  thiiik   Ihjtt  hx-aJ 

will  Xf '><'ri>lly  duci<)i:  thin  qllcntioji.      Tl'lt-I'U  IWI'III* 

bt  lliat  in  undiirviDUiid  xjiiti'tiiii  Uiti  iintivurk  i>f 

nuiins  would  be  the  bunl.  but.  ft.r  rivurhwiil  work 

tl>e  ■ysl«iii  of  Btipitnitt'  tutuit*  ti-om  itu)uLi-iiiu 

unD^r  a  switvhboMnl  whiuh  i<iiuljlei  us   iirnctinlly  to 

irciijt  or  Any  iiiitnber  of  limiits  from  any  d}-iMnii>, 

\u  tlitiM!  dyiiHtniu  wiiitmlvly  »nil  nut  in  iiiulti[>lL-  tiw 

111    the   utiiiokt  iiieciiiitiiiiix,  the    iiiiri-tjciivnitL'  tdc- 

CaleifnilJi  muii  ant  itlwiivK  hauling  wiivK  iu-imui  mir 

ire  luuiiiB  and  feeders.  uiU  while  thvir  win!*,  mul  not 

endly  suOiir,  iifter  hearing  the  frighiiul  luitr  thiit  i^omofl 

dyiiAin"  which  ia  running  the  particulur  t-Jivuit  no 

W»  iUwji>-»  tw]  ralivvwl  lu  kiU'W  tJiAt  ouly  one  dyiinnio 

jar  of  lt»itig  thii>wit  >>nl  by  I  lit'  uliiiiiiiigiilfc'f  thu  bull^— 

uity-mdi  belt  in  not  h  jilfiwiuil.  thing  Ut  httvo  tlying 

tej«e.      Ill  cuui  of  any  troiibIi>.  suuli  lu  tiro,   i-iivtilt 

jwn,   or  anything  of  tliiit  nnrt.  wo  cm  jiull  thu  suiwh 

krtkuW  circuit  until  wo  tr.iii  cut  out  the  i>Hrt  ilS'l-oU'iI. 

in  tlint   I    )uvt>  liiul  out  for  UBt>  lii-r«,  will,  of  cuime, 

Ig  lime  to  irtljVHliicK,  in  vi<^^n  of  Ihe  fii«t  lliat  we  »i« 

fruiii  onu«yi>ti;iii  to  Iho  ot.hkr,  and  tinvo  t'>'  hi<  grjvomcd 

r  Uh!  lucHMoti  of  otir  lighting,  ixir  nsiatins  lino*,  »riil 

ility  *>r  putting  up  adihtionid  \»Av  tini'i ;  line  it  tnkim, 

Bull,  the  fi>riu  of  »  suri<.-a  t.f  hanyy  inniiia  down  the 

elK.  with  ci\>u  Imos  »n  the  qvoss  Htr«t-ts,  with  switt^lutt 

]u«,  viukhlins  any  of  the  cri^ies  streets  to  bi<  run  from 

I  <m  cither  of  the  mnin  atmotfl  ;  m  that,   in  tAso  of  n 

fi  of  thu  mnin  itivct*,  the  Mcctioii  rogprc«eiit<>d  by  lh« 

wbjch   tile    Bii>  (icxur*   ciui,    by   the    [lulling  of  two 

be  oi>n|iIet«ly  cut  oil,  wlitlu  the  erosa  Oruiita  on  nittivr 

M  MvLiuii  will  eiwblo  lliu  lijiliU  beyond   tin:  fiiv  or 

WUit  to  hoopomlo'l.  with  only  tlit;  Iciuble  of  h  Blijjhtly 

Mlit«t{«  »(  lv»»,  and  tile  coiisv^iueul  diiiitiiitig  lA  thw 

iXDftln  overhcm.1  wiret  I  must  haiy  uirou  the  old  sLriiig, 
inot  buatiuvk  l-jocftcn  -imnicly,  high  iiisuljition.  For 
cuiTKikl  work  tlic  old  Bt»iid-by  of  "  untlcititkcni'  "  wire 
;  ImI  wIi«ii  it  cuiiieB  to  1,000  voltt  dtU'vrencu  of  potvii- 
UOtit  140  AlUiicrfB  to  bui'k  it  uii,  oiiu  reidijiev  very 
IM  nothing  is  too  good  to  curb  tliis  tiery  atced.  Vi'v 
•ying  th«  pouUty  of  eaHy  iguorauue  in  Imvini;  uuuiy 
nMBTWiiton'  wirustrvtcltvd uprm  our  [lolca,  andl  Imvu 
liatcnwl  with  fi»r  i»A  IrLnibling  to  the  howls  of  n 
unu  whicii  Wl  Didy  hcvii  iti  ojtorution  foi-  n  few 
uai  wc  hod  four  short  circiuht  in  m  tuaiiy  ininutex, 
I  tle^  wirttt  fjdhn^  acnwa  tlic«w:  luaitiK  on  n  vrcb  di»y 
iheotberlund,  I  Imve  Uiun  xtu'ilii'd  boyond  ciprea- 
10  our  liocincn  rvinovo  ten  or  Ivelve  old  bare  h-nii 
otU "  wires,  wliich  bad  bc«a  haufpng  sU  oi^hc  ri^ht 
'  bigli  {irvMurc,  liigh  insnUtioit  inains,  and  this  duruig 
nin.     Especially  nhould   the  senricc  wirca  to  tho  con- 


vert«i«  he  of  the  beat  inBulntiou,  not  only  for  tiro  hnt  for  pro- 
Iwtiiin  to  life  :  fon,  whilo  tho  shuck  doe*  not  kill,  even  a  100 
volt  Khoi^k  limy  nisken  insn  slArt  so  as  to  (itll  otfii  luddcr— nod 
nay  daatli  or  injuiy  will  he  credited  to  tho  elect  no  current.  We 
have  ndoiitod  n  stjiiidjir*!  of  a  at-jMi-ntion  of  three  feet  between 
IliB  (Wo  wirua  nearest  each  i>tlior  on  mir  cr<-im  aruts,  and  do  not 
allow  under  any  druuinatitncea  tho  tapmng  of  acrvicc  lines 
lUn'otly  to  the»e  wires.  AUaerrietMi  muat  iiu  utUchwd  thmu^ 
lilt:  itictliuni  of  n  small  apr«sder  on  tlie  end  »f  the  oro»>«mi, 
which  1  have  no  {loiibt  all  those  prceeiit  lutvc  noticed  on  tho 
streela. 

In  Hi>n)ediatncta,  whum  the  number  of  lights  in  each  build- 
ing it  small,  we  ntn  *ocoiidmy  low-piostiuixi  uiaiit*,  and  pUco  the 
converters  on  the  polet.,  and  make  wur  didcihutivn  from  oui- 
accondftry  mains,  but  "ur  exiwrteiicc  Una  li*eu  that  this  is  n-A  a 
Tory  aatiafauU<ry  way  of  doiiifj.  Tlie  iwrwntnKc  of  loa«  on  tlicso 
secondary  mnin*.  unlcM  the  wiixm  are  very  Ui^-v,  oi  the  o»n- 
rerter*  very  nutiivroua,  uithor  of  wliich  ia  ubjuutiuiitibiu,  causes 
sucli  a  deciiled  variutiuu  in  the  lights  as  U>  give  gruunda  for 
niimoTous  eum|(lniiila. 

TIiu  ((Heetion  of  the  loaa  on  tho  htgh-)fixissuni  foodci'S  and 
niaiiia  is  vna  wliiuh,  I  tliiiik,  lias  not  recvivod  ut'iugti  attention. 
When  the  (dt«niatiii|{  ay&leia  Wiia  firtil  inliiidncvil,  »o  niuuh  was 
Miid  about  the  mtivniv  sntidhiuM  of  llie  wirv  rviiuired  that  a 
peat  many  of  tJic  arc  liglit  fiends  ttntmaliout  tliu  countiT,  who 
tuv\  buuii  iivcuatouK-al  l.i,i  uonjfiiilnlnte  tlioinBulvefl  tin  t'le  fact 
that  No.  6  wii-e  w»a  big  eiiou^i  f<.>r  a  20 -mile  circuit,  ininiedi- 
idely  jumiHMl  i/i  the  oini^liinion  that,  Iili^iubc  it  was  n  high- 
ktisioii  ciu-reut,  No.  6  wiiL-  waa  bi;;  umu^h  for  nil  i;ii«c{( ;  and, 
c>'iui.-<|uciitly,  luorv  lliau  oivu  <wiau  of  ilnswUid  grief  haa  arinuii. 
1  have  biitl  out  our  circuits  on  a  certain  fi:ietl  iilan.  which  ia  that 
each  drcuit  Hlmuhl  he  laid  out  foi' 1,300  li^lita  (that  being  the 
«isu  iif  tuiit  which  wu  at  Hi^  adopl«d),  and  made  of  tiiivti  sinea 
us  t'>utn-y  llicM!  l.,300  li;i;hta  wil;li  »  Iom  of  not  uiuru  than  2  l>er 
colli,  with  tliu  load  oil.  ily  liaving  fvcdcn  latvc  enough  for 
lliis,  we  prevent  any  noticeable  difTeritnce  in  chikIIu- power  fruin 
"nu  Diid  of  the  circuit  to  the  other ;  and  nhouhl  we  be  even 
ci»ni})ellinl  to  run  a  light  circuit  and  a  loade<l  one  on  t.he  aame 
niathiiic,  the  incrvtMu  in  tho  one  or  the  decreMe  in  tli«  oilier 
w(juld  nut  be  itijui'iuun.  Of  cinirsc.  we  try  to  so  armiige  our 
ciix;iiit8  that  thtt  Iixtd  xhull  vary  alK>ut  the  auoe  on  each,  but  Iha 
siuldoiuicss  with  which  ati^niix  i.:i'ce|i  npiii  l^ttabuT^h  makes  our 
load  very  uncertain  and  ei'nilir.  We  have  run  for  three  days 
and  ni^htanith  only  a  little  inorv  than  half  'if  lh«  mM'liineiy  in 
opentti'ni,  and  then  from  Monday Itigl it lo  Friday  inorning  Imvo 
luid  U>  run  every  inciindescent  nincbijie  in  the  atatiou  under  a 
load  l^iat  fairly  ataggereil  it.. 

I  luiw  couitt  to  Uii)  qiiuiitioii  of  tho  placing  of  the  eonverten  ; 
and  fur  thid  I  think  yoii  lujty  Kafvty  lay  down  the  general  rule 
that  wherever  you  are  atiuply  canying  iriirrom,  do  it  at  high 
nrwisni-o,  and  keep  your  lnw  prtisaure  for  the  purely  Itical  disti-i- 
liiiliuTi.  Willi  proper  pre<aiu lions,  f  do  not  aon  that  there  i« 
any  reni  danger  in  i»nying  thu  high  prtiwure  wii-u*  i«l<i  and 
ihiotigh  tlio  Utiilding.  If  a  thoUBaiid-voU  uurrenC  fmni  aeentml 
station  is  not  to  W  allowed  in  :»  building  on  4c«ounl  of  it* 
d:in^ei«,  then  evuiy  are  light  pUnl— whether  from  central 
station  urui  iBolated  pbint  in  thii  building— must  bo  e<^»deain«d 
fur  the  same  reaaoii.  Ofcourae,  llie  caseit  where  two  wires  of 
an  anreirviiit.  with  a  dilfereuce  of  p.iu-iiti.d  ..f  1,000  volla,  are 
run  eloao  logoUior,  aiv  not  n«trly  so  many  il!i  must  bo  the  case 
whens  there  i*  n  cunstaiit  differeiiee  of  puti.-ntial  of  1,000  v.Jta 
in  the  nlteriutiug  ayatein  ;  ami  '".gain,  of  course,  we  have  tliu 
fiu.'t  that  the  direct  current  mi  urc  oireuitt  is  gt-iK'tally  not  more 
tlrnn  20  amperes,  wlitlu,  aa  I  havn  remarked  l>ur..re,  our  alter 
nutinj^  oircuits  run  as  high  aa  130  ^l^]l<^r^a  ;  but  the  fact  that  one 
iaacln'ei-t,  »nd  the  other  an  alternating  current,  tni^oly  uiakcs 
up  for  thia  dilt'cronce.  With  all  due  reapeel  for  the  many  xon- 
tli-nicn  v,-hi>  have  di«c-iiii»oiI  ao  luamedly  ou  the  deadly  alteniat 
iiig  ourfonl,  ami  on  the  frightful  results  Ihorefrmii,  and  whose 
experienci!  witli  the  altcmating  a^Moni  i»  mooily  contiiiud  to 
the  tiiagiieto  bell,  or  iitduution  oiiil,  1  must  maiiitaiii  tliat  the 
AltuniHliiig  uun'uiit,  while  it  ia  in  iniJd  d-.>sea  of  from  one  hun 
dred  t->  twi.  or  thrvv  hundred  volta  iiitvnacly  nwro  disagreunhle 
tlian  tht!  direct  vui'teiit  vt  Uie  sauie  voltu^,  when  it  uoiuiis  to 
1,000  vtdta,  in  more,  it  i«  very  much  less  dJutgeruu*  to  life.  I 
make  tliin  alatvment  with  the  more  cunfideiiue  Llint  I  linve  tried 
lliem  both  ;  and  we  have  iu  our  station  here  not  one,  but  half  n 
doeeii  ^:lmi!«  where  our  lineman  and  dynamo  men  have  received 
the  full  1,000  voile,  sciiurally  being  prclty  l.uitUy  buiuinl  nt.  the 
[KJint  of  contact,  but  experivnuing  nu  ill  after  cOects:  while, 
whenever  any  of  our  men  receive  a  shock  frf>m  one  of  our  are 
maehiucs  thoy  are  nearly  always  sick  for  a  day  after.  This  very 
fact  of  thu  alternating  current  being  more  diMgremhlc  odds  to 
tie  safety,  as  the  iiiuii  ore  diainelined  to  work  on  the  win»,  ev«ti 
when  tlicro  la  only  a  alight  leak,  whore  with  the  direct  current 
thoy  will  ofieti  taku  much  groalcr  risks.  In  carrying  our  liigh- 
preoaure  wires  thi-i)ugh  the  ouildinga.  we  ha\-c  adopted  the  inva- 
riable nde  thai  tliey  muut  l>e  oarricd  un  iiurcomia  inaulatoiv, 
and  tho  wires  then^advea  waterproof,  in  all  cuaus.  We  do  not 
allow  tbcm  t«  he  run  in  mouliUng  ;  but  where  the  win*  are  to 
bo  ixnu'colcd,  or  protected,  a  casing  ia  run  around  tJie  wi»s 
outside  of  the  porcelain  inauldtore,  giving  them  a  perfect  air 


inRuUtioii,  «:id  luin.1  ruMuir  niimt  mIwh^-k  Iw  iimnI  fur  llimr* 
ntiei  \n\l%.  The  GDiiviii1«n  nnt  nil  plncol  witli  jiorviJain 
ktiolM  Wliinil  Uiem,  giviitg  nn  nir  »\«xcti  nf  Lwi>  incliea  between 
thoju  and  the  wall ;  nnd  we  prefer,  iix  all  aiaiM.  to  put  Lheiii 
BgaioBt  brick,  nilher  tliaii  against  wuoci  or  pli^ater,  I  uiideivland 
mat  in  some  ilistricte  Hit*  use  uf  ci>nvert«T8  inside  huUdiciga  ha« 
been  fi>rbitldon.  but  1  tliiiik  tlmt-  I. Ins  |>iiiiiiL<>ii  inn  iiinHt.  iiiijngt 
ftitd  iinl«iiiil>li;  t)i)t:.  Tim  uiiiv  nrgittnutil  llial  caii  hi-  liniii^iit. 
amtitut  thoii  bbiny  (ilAued  iiuuue  ia  ih^i  d«ii(;or  fi  tifo  <>r  4>f  linv 
Tnr  tha  finl,  the  cunveiter  it  well  iiiBuIal«d,  luiil  i*  iiiactid  hi^jli 
np  out  of  re&oh,  and  inoat  potent  a r^iuoent— though  ohu,  1  am 
sorry  to  say.  oft«ii  rofuaed  revtignitioii — it  is  not  placoj  there  to 
fc«  handloiJ,  An  regards  tbo  dati^or  from  lire,  nil  llie  ci^iu'ert^rs 
with  which  I  liavii  bail  any  oxponoiict?  arc  b"x»>d  iip  oiiipU't^ly 
in  \mn  cftnoi*,  tbo  only  opLming  in  which  ia  a  «mnl]  otn?  nt  tli<i 
honom  for  ventilation.  Thtiy  cjtntiot  p.i«»ib!y  gt-t  h<iWi-r  than 
th«  mcltiiit{  [Miint  of  lead,  for  the  aiin|jli'  rciaa^jn  Uwt  if  tliey 
ahould  the  fuBaa  would  blowout  and  cut  them  out  of  Iho  circuit, 
and  AOT  one  who  has  porfurnied  Ihi'  ulii  evjieriment  of  lueltiiiK 
iMid  in  a  piece  of  paper  can  ejuily  iu>»  that  this  1)»at  is  not  linblo 
to  set  nay  thing  nti  fire,  nnd  oven  should  the  converter  bum  out 
no  tUme  (^n  nuwpc  from  it  to  set  (iro  to  anything,  however 
inflammable.  If  tlio  cunirort«r  is  to  bv  banithttd  from  liuildJuga 
OD  nocount  of  dnii^cr  from  tjra,  then  every  stow,  high  premiun; 
atoam  i>ipe,  and  for  that  nmlter  ev«ry  gaa  jsl  must  nUo  bo 
hanialied. 

Ill  n  Chinoa«  fireemcker  lately  published  T  find  the  atatetitent 
Uiat  luspttctor  McCcvitt  hits  relcgiitoil  to  the  coUor  all  cc-uvertvn, 
aai  (bnt  ho  aaya  that  iu  the  fitvt  com;  of  oxplosiun  or  tire  frum 
them  they  will  !uiv«  to  vo  Ui  the  atreut.  Now,  as  viuo- president 
of  thocouii>aiiyi-><«uui;{l]ieea  oouvurtun,  J  hava  siiiiuly  t^^Bay  timt 
thia  is  not  ao,  and  tliut  the  oeuvertun  are  pU<;uJ.  uU  tliEou;;!)  t-ln? 
biiil(Hn)[a,  wherever  we  may  dfisin  to  haw  theiu.  nnd  oidy  thiue 
or  four  are  in;  ccU&n.  Moreover,  le  feirfrouL  Mi.  Mel>uvitt  luiikiiii; 
nuy  Hiich  atatemont,  he  has  stendily  refused,  ovoii  under  tho 
nioat  urifout  mliciUttion  of  the  Oititcso  gentlemen.  Ui  make  any 
su<:h  restriclioii,  hut  hnn  very  tirot'erty  stated  that  until  an 
explosion  or  tiru  occurred  lie  can  l»ke  no  audi  ncl-i«ii.  1  aiiuivk 
of  the  pubiicAtiitn  aa  a  *' Urocrncket'"  for  three  ruiuoua — linit, 
because  it  is  red  ;  aecond,  it  is  chielly  iiuiati  ;  LliinI,  h  fftfnl  many 
craeken  are  only  fiiolos. 

Ah  reitarda  the  tUbUi^  to  bum  nut,  and  the  danger  there- 
from. I  can  only  my  that  fruni  over  600  cunvertcre  ef  all  sizes, 
fmm  five  to  fifty  lighta  each,  in  an  ciiwricncc  extending  over 
twelve  months  of  coiiitt^nit  sirrvici;  night  nnd  day  without  any 
stop,  we  have  liail  but  Llireu  actual  caaes  of  burning  out,  two  of 
these  being  £ve-li|[hl  coiiverU.'re,  and  one  beiitK  a  tuLydij^ht  o'n- 
vart«r.  The  two  Ave-light  converters  were  aiinplyahiwly  maated 
out  from  overloading,  until  finally  the  inaulatiou  on  the  primariea 
w&a  charred  throujih.  when  %ht  fuses  blew  out  instantly,  and  all 
wan  uvur.  In  one  case  the  customer  had  been  attracted  by  the 
oonvurter  singing,  and  wna  standing  looking  nt  it  when  his  lighta 
luddooly  went  out.  and  lie  had  tti  gu  into  »  neighbour's  store  to 
know  whotlier  tlie  trouble  waa  in  his  lighta  >>iily  or  with  the 
mftin  circuit.  The  fifty-tigbC  converter  sutTurcd  iti  the  same 
w^,  having  nobly  endearoiind  for  some  two  days  t<^i  run  120 
lighta.  It  was  one  of  three  on  ii  section  of  Booondary  mains,  and 
the  lineman  who  had  been  sunt  out  to  examine  them,  owing  to 
oomplnint  to  us  of  ixmr  light,  rmiorted  that  two  of  thiini  were 
all  nght,  as  they  were  colli,  but  llial  one  uf  them  wne  bad,  tm  it 
was  veryhrit,  and  iiru]mniti(inii  were  being  made  U>  change  thia 
converter,  wIumi  a  niesaagc  wna  roceivud  from  uno  of  our 
custemen  tluit  tho  "stovoen  the  pole"  in  front  of  his  plaeo 
waa  am o king. 

Itiveatigntion  showed  tlist  both  jilugs  in  tlie  other  two  oon- 
verten  were  blown,  and  the  only  ruaaon  tJiat  this  one  had  not 
followed  suit  wan  the  fnut  Ihiit  some  ingcnioua  gentleman  hnd 
madvtliem  of  o>pper.  Wu  have  Imd  three  cases  of  dcfoetivo 
oonTcrtera— that  i*,  convorten  with  -t  vita  brokuii  insiile,  oi' 
short  circuited,  »o  that  the  moment  tlmt  the  current  wn*  put 
into  tlieiu  they  would  Mow  out  all  tlio  fusoa,  ajid  if  new  fuMui 
wccc  put  in  they  would  again  blow  ;  biit  tho  men  in  these  eaaes, 
of  ooimc,  immediately  returned  them  to  tlie  shifp  fi>r  uxiititJnii- 
tiou.  TTiiit  is  to  say,  out  of  tho  600  convorte™  we  liavo  «p(unUy 
'had  to  remove  or  renair  X  per  cent,  in  aotual  nei-vicv  ;  and  1 
submit  tlmt,  on  a  toteJ  cenvcrter  ca(«tcity  of  17.000  lighta.  this 
is  a  very  good  proof  that  these  cunvertvn  are  well  made  and  nut 
dangei*"!!!). 

In  all  of  our  eiperiuneu  we  liavu  not  Iwdone  •iiiglueitaeuf  con- 
nection bolwecn  the  primary  and  secowhtry,  vr  the  primary  »iid 
the  tiholl  of  tho  converter.  evi;n  in  tho  wtau  of  the  liuni««l  out 
cocivertcni,  and  wc  hatl.  junt  n  few  tUya  ago,  the  fint  cose  of 
a  connoctiirii  bctwei;n  Ihv  aec<.>ndjtr]-  and  the  ahell  of  the  con- 
verter. 

We  stAiied  iii  with  the  idea  tluit,  it  wna  better  in  caaos  where 
ws  h»d,  (rom  tbu  niuuber  of  the  lighta  in  a  building,  to  use 
more  tlion  one  Kinvort«T,  to  bank  them ;  tti&t  io  to  say,  connoot 
aU  the  primiuiea  and  all  the  eecondoriea  iu  multiple,  ikad  distri- 
bute from  thia  'bus  wii-e ;  but  two  or  three  peculiar  experiencea 
have  led  us  to  cliange  our  pWu,  and  never  to  do  so  if  It  can  be 
easily  avoided.  We  had  two  or  three  unfortunate  ouet  wliere 
oo»  ooaytrter  ot  a  bank,  for  some  unknown  retuon,  would  blow 


ite  plugs,  tluiH  ovet'luading  the  olluuw ;  theii,  perl»M,  a 
would  give  way,  nnd  thereafter  it  waa  a  nuso  as  to  wbieh 
blow  ita  |>luga  tlie  quickest.  It  la  not  oaloulated  (u  nus 
feel  oouilortable  to  ^inve  400  lights  iu  a  theatre  go  out  a 

t*iist  aa  the  curtain  was  about  four  feet  from  the  stace, 
Gginning  of  the  thinl  net ;  yet  thin  was  our  eipeneo 
CiiriatiiiM  day.  W'o  bad  the  eonvurtors  fused  up  and  r 
in  half  nn  hour,  but  nvxl  day  the  luimii  thing  nccurrod  ; 
thegaa-man,  Kueiiii;  the  lights  dim  down,  was  tiutck  em 
aliutiing  off  hia  diflereut  eiruuiti  lo  atop  ihnw  or  four  coii^ 
which  iSivc  )uiii  lights  enough  t*)  pull  through.  We  hs 
this  bnililiii},'  up,  and  onch  converter  now  carriea  iU  *>v) 
with  the  result  of  our  detecting  one  of  them,  which,  fe 
rvnv-n  tinknown,  always  trio't  to  do  moi-o  than  ila  share 
wiii-k  ;  but  while  we  hare  marked  it,  we  h^ve  not  trool 
change  it,  as,  working  oingty,  it  dcies  itA  work  woU.  W 
had  utiottiL-r  caau  of  the  aaue  kind  in  another  hank  i 
verters,  which  have  &bo  sinee  been  out  apftrt,  wlien  we 
the  trouble  aT>.«e  from  a  poor  oonneotioii,  which  heAt«cl 
fu«e  to  melting  ]>'>irit ;  yet,  aa  we  have  iu  the  City  H 
banks  of  twelve  40-light  converters  ench,  and  in  tJte 
atation  a  bonk  of  tWcnty-threc  40-Ughl  coliveriem  anal 
20-light  converters,  which  have  never  h.vl  tho  current  o< 
fur  neurly  Ihruc  uionlha,  and  have  never  bad  n  single  coi 
of  all  thvae  blow  ita  fusvs,  wo  uanuot  nay  that  iliis  rusoU 
always  ni  nvmt  Keiiorully  ubt«in  ;  but  ue  tbu  object  el  fa 
is  priiuarily  tt'  prevent  the  Lotel  extinctiou  in  c«»e  of  4il 
verier  going  out,  and  this  ia  better  atteiaod  by  t3u>  ju 
runniag  of  the  secondary  circuita.  wc  profer  keeping  tl 
vorlei-s  Mcpamted. 

For  the  nvcoiidary  wiring  iit  lliv  buildings,  wc  nood  Ik 
nti  lavB.  Tku  rules  governing  Uiis  are  Loo  vrell  knvwa  j 
any  mgtclitiun.  Uue  advantago  of  thu  alternating  Byatem, 
v>na  Uivl  brought  to  my  attention  by  one  of  uur  wiremoB 
fiu-t  thiU  wires  c/irnring  tbo  .-tlti'mating  system  do  not  1 
tile  surfncu  on  whicli  they  run.  Wo  have  in  our  station  i 
of  direct  and  nltvmatiujj  eurrcnteaide  by  side,  put  up 
same  time,  on  n  ceiling  )>iiint<ud  in  ^'eiy  light  oolinirK.  and 
have  bt^eti  buniin^  the  nitiiio  uuiul>or  of  liounv.  The  [oiul 
the  dirocl'  eiirmnt  wirea  is  very  dirty,  in  tlie  uatial  atyle,  t 
wiros  thciiiMulves  en;  covered  with  a  black  depwit,  wli 
HlU-mntini;  current  wiron,  and  the  ccilina  on  which  tboy ' 
aa  cWn  jut  the  ilay  when  tlioy  wore  put  up. 

There  yet  remains  one  point  on  which  I  w*ub  to  a; 
wiirdFi,  and  it  ia  a  subject  of  the  grentest  importAOce.  Vt 
the  alternating  current  diatribution  is  a  pronounced  i 
there  is  n<>  nuuim  why  the  iilacvs  uf  idl  uthen  wborc 
dMceiit  light  ti>  most  <leair%i)]e,  namely,  in  rmidenow, 
not  enjoy  the  advautneea  and  ininruvementa  from  whJc 
have  hitherto  been  debai-red  by  their  distance  from  tb< 
centre  of  distribution,  and  it  is  when  we  bring  electric) 
tho  dwelling  house,  where  it  will  be  daily  and  hourly 
and  handled  by  women  and  children,  that  we  realise  hv 
lutely  necomary  it  is  that  we  uae  anything  and  everythini 
CM)  toni)  to  Tiioku  safe  ita  intmductiun  and  iosai|iuJiili< 
course  tlig  lint,  second,  and  lliird  of  tliese  am— good  iiw 
better  insulation,  nnd  best  inaulatiou  ;  but  beaitlea  thM  it 
other  iminta  to  be  considered,  and  one  that  M«niR  tabe 
nf  very  careful  considL'r.ti.ion,  and  the  fullest  diseanoo 
which  has  been  mure  tlinn  oiiee  aiiggustod,  namely,  the 
of  a  pormanont  ground  coiinccti'ui  with  the  aeeeindu^ 
The  (tbjcct  of  tliis,  of  counie,  ia  tlmt  aliould  a  Ivak  occui 
point  Iwtweun  tlie  pt-iniary  luidtUe  secondary',  Uie  eumn 
nlroadv  gnmnded  wiU  render  it  impouible  fur  any  one  to 
a  ahock  by  toudiing  the  aecondary,  and  at  the  same  time 
an  eiirth  connection.  AVhen  1  lir«t  considered  this  qtu 
snid  iu  my  hasto  that  this  vrn»  not  a  i>r(i]K-r  euurso  of  ae 
unu  ia  simply  pixivoking  a  ground  at  si>me  other  poi 
seeing  tlio  careful  inaulnti'iu  of  the  conrcrters  wo  luo  ! 
not  seu  any  danger  of  a  leak  aciMtis  ;  but  I  liavc  since  n 
my  mind  not  t»  c^me  to  any  conclusion  nt  all  until  I  ha 
sidcted  and  heard  some  discussion  both  pro  and  cox, and 
pur]K>He  1  *b»uld  like  t^i  hear  the  most  bitter  ijartiaaua  oi 
side,  thiit  we  may  (tet  from  them  every  littlo  weakneaa  « 
side  of  the  (]iii.-i>lt<>ii  brought  out. 

In  a  injaT  like  tliis  it  is  iiapi'teible  to  do  more  thwi  i 
llie  more  sketch  of  the  subject,  but  I  trust  tlwt  what 
said  may  be  thu  mciuis  of  inviting  discussion  and  iuuuir] 
ia  only  by  this  iiiuans  Uiat  we  ciui  arrive  ut  the  true  facts 
case,  ami,  as  we  id)  know,  thu  ulvctric  li^ht  industry  bas  i 
more  tliitn  bmicne  cm  tell  tiom  the  Kcnemi  i/pumtaoi 
daiigcrn  nnd  rui|uiremuute,  which  hiudured  and  mjared  i 
introduction  into  iliLi  cmntry.  and  which  led  to  the  speii 
Ml  niiinli  K>'od  money  on  jiUnts  and  wirea  whicli  were  not 
iiisufliuieiit,  but  nbaolulely  daug^rout. 

Now  that  wc  bftve  taken,  aa  it  were,  a  new  dopiltn 
entered  upon  a  now  era.  of  pmsrcen,  let  us  uut  fall  iLto  ti 
errors  which  marred  tho  early  uistoiy  of  our  buibcaB,  bii 
with  miglit  and  main,  by  diaouaaton  and  interchange  of 
ence,  to  make  each  uewinstaUaliuii  unotlicr  stride  to Wi 
fection  in  what  I  tliink  is  unduubtedty  the  gi-eatest  aclu< 
of  tJie  age— the  diatrtbution  of  electricity  l^  alteroat*  c 
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ELEC- 


SOCIETY  OF  TELEGRAPH    ENGINEERS   AND 
TBICUHS  -STUDENTS'  MEETING. 

■JtMJtitaOB'  mMtlus  HAS  biOil  DTI  Fri'k/  Ust,  tliclAth  inM.,  Mr.  W. 
L  lI>Wil>7  jircaiiliiu;. 

Mrt  Kmwt  lUMe  bdinc  mnkriu  iu  rcpifL  to  srl'itrary  units,  suil 
NtpUinnl  tbe  mtcm  wtoi^nd  by  the  Angl'O-Anmicua  BruKk  EUvtric 
Li^t  Ci>rpotKtu>n  (or  numticriiijT  nim  tnd  IcA'lt. 

Mr.  A.  K.  Hfkat  thi^ii  cijiRi^f.!  a  dbiciHiian  uimg  iniiuJbniipn, 
vtudi  wa«  Riulaiiird  hy  Me«ii«.  """ttH.  lAmp.  Cooper.  TIdd. 
OMIh  SlBtfar.  mi^I  ■•rdoj. 

Tka  UMDtiii£  tbeo  Umuiuteil  il(ici'  [lOMiug  u  voto  ol  lliank"  to  the 
ckkbnuu. 


I 


LEGAL  INTELLIGENCE. 


IHFBINGEHENT  OP  TELEPHONE  PATENTS. 
A  notiai)  for  »D  iujutiatiou  ou  ImIi&IT  ol'  tli«  Uiiiud  T»l«[)liono  Corn- 
mut  was  BiAile  uu  MkrcU  16  befon  Ur.  Juntiiv  Clility,  to  rmtmlu  the 
B)UUlil«  Tc'lctiliuui'  Coiupanjr  fivtit  iiifrtiigln(f  tlie  j«tvitl>  Tor  trlc- 
'lona  of  the  jiUiiilKT  company.  Tlie  tlnitnl  Telephone  f'^inijaiiy 
lag  proprieturs  nf  thi;  |«lriit-i  fnt  tclirjrliiinra  in  uliirli  carbiin  ia  iik<I, 

~  icnui  uhl  the  iMtniuituli  4rc  iu  gtimul  use,  rrutcd  £roiu  thu  |>Uiii- 

-  eomiahv. 

Hm  tl«(piKUtit  rain|HUiy  «-an  rvgtirt«rv<l,  witli  n  •in>11  wiiiU),  iii 
DtoanWr,  1886.  Tor  the  mnmifiutiira  auit  mIq  of  tclepbonm.  liut  tlioy 
n«tc  to  tlM  plain lilT  company,  >l«tins  their  iiilLUtioii  to  nianufacturc 
ud  sell  tbe  ■rticla,  which  tbo'y  iniiiciT  the  iilmuiilTs  ti>  iiiH|i«ct  ai  ihi- 
iBwi  of  tb«  Couipany,  whtn  it  «iui  QLtcd  uf.  Tliu  {lUtntilTi  luuti  uo 
Mtfeo  of  tli«  Irttvr.  In  Di<o«iuh«r,  1887,  au<l  Fubnurr,  1888,  wbva 
Ika  pbintiffa  fouml  tli(<  Ciiinuany  wwo  at  vork,  they  MugUt  two  of 
Uw  uutmmtulu,  allfgi"!  bv  iLu  d«r«ii(]aiilii  to  Lk  made  ooLfrplSn;  to 
Iheir  patuit,  and  aaneriol  by  it«.-  jiUiiitill'i  Iu  lie  an  iiifhu(;vtii<.-ii[  ^if 
thor  paicuL  It  won  tliia  insinimi:iit  ol'  wliidi  il  vju  wtif^lit  Iti 
MfaaJM  the  luuiuracluiT' «iiil  Mb.  It  wwi  wiit  that  the  drrrn<)Ant> 
«««  (odnvMunng  lo  Ton:-;  tho  [•luintifl*  to  brhtg  anotbor  action 
to  b^  <mr  tV^  ^*  rali'tity  ot  tbclr  (wtint,  )i<>lnitiiiil<ui«Lii)u 
iba  jndgnMUlB  alioady  grnm  in  it*  fnvmir.  TImi  •lef<-iiilaTit>c  •'>|>jiniuh) 
tba  ]«m>flt  Biotion  on  tlir  ground  nf  tlvlay,  argning  thtit  as  tiiu 
iiUintifh  kni<v>'  in  18S6  ulint  tTi<'  dnRrxl^nts  w«id  doing  tlioy  oiiglit  to 
UTB  mmo  to  tht  caart  vkiikt.  Ity  an  alRdavit  or  the  iniuiager  or  the 
fhinliff  oowjiMiy  it  vrns  awom  that  t3ii-v  did  not  iake>lu|«B;^iiiU 
tha  ilefauduula  bocauao  It  waa  tho_Uj{ht  Ilia  ilcfuiidiiiit  EomiNUiy  wte  a 
^hble  caDi|«iiy,  and  tli^t  Ihc  iiultc*  mta  only  a  tktcnt  ;  Iiut  at  loon 
w  thiry  fouud  lh«  Mmjiauy  was  in  aetlre  operation  they  biouglit  this 
aetloB. 

Mr.  JOMliM  Cliitty  «i>l  tiiv.  plaintifTx  uurn  ciiLiliud  U>  lh«  injiinp' 
liau  tbev  wi^j^bl,  and  lliat  Churr  bad  not  liexn  dehy  on  tJivii'  [lart. 
Ci>dert«ungs  in  daaiagga  iitn  ^von  by  both  the  ]>1aiDtiOii  and 
Ubsduita. 


B 


PROVISIONAL  PATENTS.  1888. 


Mabcu  9. 

3670.  A  volt  tatfleatvr.  Alixaudtr  Siemens,  2S,  Sontbuiii>lon- 
huililiagt.  L'liniicery'Uiif,  London,  W.C. 

i672.  Xokas  or  KpplUuieM  for  naa  la  i)«aa«otl«n  wltH  olootrle 
drcoltn  or  wnter  or  gam  aupplica  or  ttio  tllco,  to  ennblo  a 
•apply  of  oloctrtclty  for  ligbttng  or  ot&er  [lurpoaoB.  or  a 
■apply  01  wator  or  gaa.  or  tbc  llko.  ui  t>o  obtajnud  on  am 
iqilM  «t  an  *aalvaloal  therefor  is  tbo  ahauo  of  prepay- 
■Mat  or  otlwrwlM.  Ibtuiy  i^J[iiiiiiila,  47,  Liuciilii'n  Inn- 
titlili',  IvLinJuii. 

WIS.  lBtpr«T*aMaU  in  aod  rataUas  t«  alMtrlsal  alg&alUjii  «d 
caUwajra  aad  ia  appMmtua  tb«r«for.     U'y>>niiit*  (Icoigv 

0)pliart^f;i-»v's   liiu   L!i(\iu'.«t)i,   20,   Higb   HoiLfun,  Londijii, 
W.C.    {CoJUi'le'ti!  Bjii'i.-ilicitiijiij, 

}6B&.  DBf  rnvoBonta  IB  alo«tneiU  •wltohoa.  SidiMyShAr]>,  Julian 
UoBay  VwniOB  Money-Kuat,  and  Henry  John  I'aynn,  70, 
CliaBMry-laae.  Loudon,  W.C.    (Ctimi'lcri!K|in;ifii»iion'). 

Maeui  10, 
M0O.  baprovunenta  In  ratlway  olocuiool  alinalUng  apparatna. 

£>iwatd  Dunn,  21.  Iii^^-Tiliuiuad,  tdu-Uiil^i',  .Stall'imUtdrr. 
iTlO.  InpswameaU  In  olsctrvmasnetlo  moton.    Joliu  TVccil- 

dal(,  87|  ViiiroLt-'livcl.  <>I»kg'iii. 
1714.  Imgniw^maBU  ia  «leotrl«  flttlaca.    Ai-tlmr  Cecil  Coekburn 

alul  Ki-iuW  IMy,  IJItivi'liinil-iiuun',  Aulwit   I'lirh,  Hij-btiiuy,  N. 
3W6.  Aa  Imprawd  fMm  or  MmmBnleatttr  and  coUoetora  r»r 

<lpnaina^t«atil«  waoMnga  and  oleotrla  n«tor«.    i.^>;iji-i|r< 

Janin  Uiklilulu,  14,  Cattlivn-mnil,  HniiinRTSItiitli,   Lundiiu,  W. 

Maikh  12. 
3312.  Aa  LmprovMI  cofflbtaod  swltcH  and  holdor  for  olo«trl«a] 
InewBdeaoaooa  or  slow  laaspa.     Ivnu-i    l.on.-r  Hrrry  auiI 
GiutAte   t^rankf,  fii»v"ft   liin   CiiimUi.,  '£0,    Hi;;!]    Ifolborii. 
LoDdon.  W.C. 

J8U.  lBPt««*B«sto  IB  'Mapbooto  app«nMw.  Tbamu  Uuric, 
lib,  St,  Viaciot-jtwei,  UUagow. 

Habch  14. 
MOl  Aa  tnptevad  proooM  fOr  eoatias  Imb  and  M»al  wltli  tla. 
Joba  Thamtoo,  71.  Ev»ab&iu4ti««t,  Keddiuib. 


3921. 

2929. 

3968. 
3079. 

3681. 

3S86. 

3«95. 

SB08. 

4008. 
4017. 


lAproToiaanta  In  apparatua  for  IndloattoSi  noaaarlnst 
and  e»atrolllBB  ol«otrla&l  oorront*.  ITiomas  I'lrkrr, 
IvIniHixl  Sivit  (.ii-t.ivi'  iw>  iiii  ,lnliu  Harold  Woodvard,  70, 
Miiikft-^tr-'-'t,  iUnrh'siiT. 

ImprovoBioiita  la  and  rolatinf  t«  djraamo  -  aUslrle 
maohlaoa.  ilii.niiia  I'lrktr.  Kiliiiiiud  S_-.jI1,  (Imiiavi'  Reei, 
mid  i'.hu  UiKil.l  Woixiwarl,  70.  Mmkrl-ilrwl,  Mailcli«*ter. 
B«fiUati*B  o[  rood  ar  am  lanpa.  .lobn  William  King. 
15,  SI.  ,k.|iiiiJip:iri'.  '.li.rki-imirl!,  L-riid./n. 
Improvod  oftnatmetloa  of  platea  and  arronsomont  of 
(katoatnfB  ror  oonnaetinc  tUMa  In  voltaie  ordsr  for 
iBodloo-olootrlo  pnipaioa.  Wllliaiu  titorgc  JohnAtn,  IM, 
t"lpi'i-!i:tiri-t,  l^cimlnti. 

rwUiHUHMHa  la  and  connoctad  wltli  naoaaa  for  drtvlng. 
ooatraOlBS,  Mtd  worklns  alcctnoaliy  propoUcd  TotUdoa, 
ormnea  and  tiM  Uk«.  Edwaid  Hupkluaou,  47,  LUicolu'a  tun- 
lii.'iil.'',  Lir>iidi<n. 

An  IniproveDMni  in  platoa  ror  aoooiidarT  rolUtlo  batMilM. 
licniiijil  M'lvjn  iJrjkt'  ucil  .Inbii  Mai-aliall  li'iliani,  38^ 
HoiitliAniftnii.tiuiMuiKB,  Chancery -luic,  l^udun,  V\.C 

Sl.tlU-ll  16. 
ImprovomoDta  In  and  ralatlag  t«  galvanic  batlorlaa. 
Hi'Hiy  M.-iitU  I.ikn,  45.  8o»lhani{>C<»i-l>iiiIiliTig>-'.  I^nndon, 
^Hiifj"  Wiilt.-i.  l'rii(>'ii  Siulo*;.,  I'CfiiiJiii'ii-  •.)i'>i-i[i''alii>ij;. 
An  Improvod  olaetnoAl  IndlcAior  tor  the  looking  app»< 
ratua  eonnootod  mtb  ruiway  poiata.  T^.^nlllt  (  hniVii 
Kulit-'iii  ll'.usliflpi  aii'l  K.rlic-r;  rinti':.  31,  K"i\  vn.vi,  ^itrnud. 
iBprovMBOBts  In  claetrla  battorlaa.  Hiiriii  riintborna 
and  ClurlL?  "^jiuiiiti  -.  20,  Cbarlr-,  -iivf't,  Bradford,  Vnrksbire. 
trnprerBnonta  in  elocCrU  are  '»t«  (iMirffo  ICdenior 
Uorioau,  Thu  Hawthorn*,  Nowport-niad,  Stalfbra,  Statford- 
idili«. 


COMPLETE  SPFX'IFICATIONS  AOCEPl'Kli. 

DiUEMDKIl  11,    1686. 

16,275.  ZnaprevMBrau  tn  ^y ""—**—*■**  ™*M-*-y  Eilmond 
DuHi-uiit-'iv.  47,  UuicolJi'ti  Iiin-Iielda,  ]>ondoii,  W.C. 

M,u.'Pi  26.  1867, 

4&15.  laiprovemonta  la  eloetrtoal  moaaonag  and  IndloatUtg 
apparatna.  Clmika  Di:iituii  Abut,  28,  S«utbBuii'li'n-l>uiMiiigs, 
CbiinL~civ  lauL',  L>uJvn,  W.C  (The  iinu  of  Sicmana  and 
Hid,»k'',  ilvriiiiiiiy). 

M.\jL-.a  29.  1807. 

4714.  Improvad  oloctrleal  alcnat  ImU  appAratua  (Or  atntloiu 
ooiamaittoatlBg  with  a  alngla-wlra  tolagrapUo  e(r»tUt> 
t'lLucia  ALt.i.>n^lii:  Auioric,  2tt,  l>oitlliaaii't«u-b(uldu)jp,  Chaa- 
ocry-ktM,  London. 

AvBiL  7,  1887. 

6166.  Improvomanta  In  bmak  lioUan  Ibr  dynam*  aWetrla 
nactdnoa.  AUxan.i*!  IVUmit,  Trotter  aad  Walter  TlioniK* 
i^ouldi'Ti.  25,  Atiiiiiliu-r'.iiii.  CUiili.im.  Lnmlcin,  .S.W, 

8310.  iBtprorementa  la  antotnatte  apparatna  foir  anbloctlng 
ttta  parnoB  to  tlu  a«Uan  of  alaotrto  earrwita.  Augnatd 
.SorralUer,  8,  ijuality'foiirt.  ChanL'erydsup.  Loudon,  W.C. 

May  2,  1867. 
6309.  Improvenuata  In  dynano-aloetrlo  "'"■'"-*■  and  moton. 

IkxikiM  Kvclyii  Ui'U  CruiiijiWii  and  Willinm  Aiijiutuk  Kylr,  66 
and  66,  Chancery- laiio,  Loudon. 

M\\  6,  1887. 
&6t;L  ImprovomoaU    In    Mooada>T    b*ttMl««    or    alootrloal 
aeoomalatara.    Kuoktc  Ev«lvu  Boll  Crotu|>U>u,  Arc   Wukit, 
C'bolnuroid,  tutwn,  and  John  cWIm  Uoa-dl,  Catdiur,  IJau*lly. 

M.tv  19.  1887. 
7317.  Improvomonta    tn    aooondnry  sloctrlo    toattarua.    Jaiues 

Kynoct)  iiud   Williatii   Uitli^ood,  7,   ISank'buitdiii^K,  Cbureb- 
atTMt,  CuiilNimcIl. 

JesE  8,  1887. 
8862.  ImprovsmcBta  La  nod  penolalag  to  oloctrle  ganarataim. 

WUliaitt  Mouiii  Muivii-y,  46,  Liiioclu's  luu-titUs,  London,  Vi'.C 


SPECU'ICAIIONS  PUiiLISHKD. 

18S7. 
2i3(ti.  Electrical  prtmora.     C.  tituail.    8d. 
2598.   Elewtrlc  naa  Uglitcra.      i',  I".  Ikiritt,     8d. 
£i09&.  LynrnmoKileolrlo  miuMUnory.    U.  Kapp.     8d. 
640il.  Aat«B)atl«   algnaUlng    apparatua    for  rallwaya.     T.    11. 

Kiilui-'Uun.    8il. 
6404  .V.  Atttoauitte  rog-atgaaUIng  (or  Fallwaya.    T.  U.  RiclbUij- 

Mill.      fhl. 

5486.  Intomal  eonboatlon  tlio»i»Hlyii*iBlc  *agta«a,    J.   Htr- 

bb3i-  Calvaalc  b«lt«rt«a.     IJ.  U>:<i:i,ii<n.     &I. 

QiJti.  Occtrlcal  apparatua  for  preraatus  ««rroai«a  «f  ataam 

liDUors.  Ac.    A.  .'.  II114UU11J.    &!. 
10^067.  BatraoUng  alomialum  tron  It*  fla«nd4ia  by  olaotrolysia, 

E.  Dv  l-au.    tlknuid,.    8d. 
1888. 
lOO.  Conerating  olMtncity.     H    li,  [.akc.     (Bumitt).     lid. 
623.  TUcrmo-olcctMo  elomanta  and  pUaa.     E.  J.  Uvkhat  uui  1. 

i'latMli.    Sd. 


I    - — -- 


-'•'"•'• 


i 


!l  Jflli- 

I  a  Fob.  . . 

12  Feb.  .., 
ISFet).  ... 

13  Fob.  .. 
tlbln,  BS 

IS  FpI>.  -. 

i»suir  ... 

UOoi.  .. 

18  Oct.  .. 

14  Out.  ... 

15  Jan.  ... 

VlJhR.  ... 

1  ¥eh.  ... 
2S0i-t.  ... 
l£.taii.  ... 

1  r.tt.  ... 

nJnii.  ..- 

2  Nov.  .. 
SJitli.  ... 

l2Jiii>.  . 

2?J«ii.  ... 

27  Jm 

3  Jul.  ... 


Arriun  Dintx  1%    

AngIi>-Ain«ri(4iiBnuhB.L. 

—  iiiUyr»i'i 

Aiidln-AtiiMriuaii 

—  I'n-r. 

—  D-jf. 

BruilUti  Subinarioe 

Caa  TL-hi-hhon*  ft  Mdn    .. 
Culu  , 

—  10^  VM. 

Dinrot  .^iisnUli  

—  30%  ivr.  , 

Uirai.-t  Uuitml  StatM    

R»kti-rii 

~  6%  Pr#f.     , 

—  6%. 18ffU     

—  <%  MtK  Slodi  

KaiU-rit     BxU-iiiioii,    Aiih 

InlamA  Cliim 

—  6X»tl..,  1881  

—  6%U.b.,  IDOO  

1800 

SihUtii  a  H.  Arru-sui,  1900 

Gr-i'iiiaii  Union  

Ololnr  Ti!l.(n»[<ll  TtnsI 

—  ti'ii'ni;     ,. 

OrMt  Noiilivis 


lOO 

4 

S 

iW 

100 

100 

10 

] 

10 
10 

10 
20 
ID 
10 

](» 

100 

10 
100 
100 

100 
100 

10 
10 

II) 
Id 


101 
Si 

*i 

41 

Ifi 
\i 

iim 
ni 

ID 

Si 

» 

II 

u 

m 

107 

m 

lOft 

105 
103 

.51 


1  Sppt   ..  . 
as  July   ... 

2»0« 

IB  Not.  ,.,. 
KMudi  . 
UM»jr  ,... 
H  Oct 

15  KcU    .... 

18  Oct 

14  July    ..  , 

8  Jul 

WKwv 

1  U'anifi    . 

£S1>W 

31  Doc 

14  Oct 

UOct 

1  F«h.'"... 
1  Fub 

30  WovV  ... 

M  Nuv.  .... 
1  &irt.  .... 


55; 

■a? 

12^0 

e;o 

6% 
»% 
3,10 

»% 


8X 


at.  Kortltem  SJI^  Deb.,  "SS. 
iDdiA  Ruhb«r,  O.  P.  ft  Tel. 

Iniin- BiiropcAD 

IriiinluijI'luiiiiu.lSnetlUu... 

MiuiiuWi-Htou 

OrivnUl  Tclejiliona  

R«itt«r'a 

SiTio  U«!te.l 

SubiiMriiit: 

Subjjiiunni-  Citltla  TrnA    . 
Telr>:niph  Constrnctioii  . 

-6^.  1889     

Uiutci)  Tckphom 

Went  AflVal 

—  6%  Debs 

WMtCoMtorAmericft   . 

--  8%D«lM 

W«jntrii  aiiil  ISisidlkii.... 

—  rrrfrrrwl     

—  Dcfiuiwl 

—  6%  A  

—  B%B  

\\M  Uutia  anil  I'uuuim  . 

—  flXlHt  Prer,  

—  Il%«n.n^i;f. 

Wwt  UuioD  of  U.S. 

-6%8twliJl«    


100 
10 
^ 
10 

1 
11 

S 

*i 

100 
100 

IS 
100 
£ 

10 
lOO 

10 
100 

16 
7 1 

100 
100 

10 

10 

10 

11,000 

lOO 


106x 
10|x 
40 
SKIS 

14£x 

»7 

SO 
107 

l-ti 

5 

03 

n» 
»i 

H 

»i 

110 
100 
13-1« 

m 

1» 
lOlx 


COMPANIES'  TRAFFIC   RECEIPTS 


Kuns. 


Aii^lo'Aui«rK«u 

Iliu/iliaii  5ubni4riiM 

CiibR  SubmiriDe 

Uin>pt  AiiAtiisb 

—  Uniltd  SIaIsh  .. 
Ea*trrti,., 


Bndlui. 

Amount. 

Xoiic 

PnblUhdcl. 

W.  March  V  ... 

£4.608 

M.  cfF"b.     ... 

3,000 

M.  ofFflb.     ... 

1.86S 

None 

riiblu]ic«l. 

U.  of  Fob.     ... 

51,J«1 

•I-  £^91 

-t-    2a.'> 

+  1,3(J1 


Xma. 


EA>tMii  Ext«iuion 

iJmt  Noitlieni  

Siibiinritie 

Wmt  Coast  of  AiUBria  . 
WMto.rn  au'l  Brozilun  , 


Ending. 


H.  ofFtti.     .. 
U.  or  Feb.     ... 

Nome 
U.  ot  Tth. 

W.  March  ft... 
F.  Feb.  89 


Aoiouni.     Inc.  or  IMc 


£38,7011 
20,100 

I'libluhwl 
4,»3& 
a.888 
3,139 


+£S,S4S 


+     309 


Abbreviatioiis :  \V.,m~m'[:  ;  F.,  fartiiifcht ;  M.,  moutli. 


COMPANIES'  MEETINGS. 


I 


GERMAN    UMIOH    TELEGRAPH  AND    TBOST   COMPANY, 

Tilf  Wil-Pfilrtlllil    Ul'lillillj'    ((tlii'lill    lumtiii;;    ol  i}\:-   V-vTIuau    Uiiiirii 

TeleKiitvli  nn<l  Ttunt  iJoiii|iuiij  (Umib>ij  vu  bclil  on  the  19tli  in>t. 
ftt  Wiii'.hmUr  Uotisp.  Okl  Brninl^lfi't,  Sir  JurnM  Amiui-wti  in  thi- 

Till!  CludmuuL  in  luuviii^  the  luloiiliim  cif  tbr  rcpiirl  ami  llic  iity. 
nvul  of  a  iliviiii'iiil  (lio!  fiw)  of  8».  51.  a  shsrc.  making  with  tlir 
|ii<^vii>nH  ilislril'iilwii  it  total  ilividuliil  <it  I4».,  or  «t  tlic  i-at«  of  7  (w 
ccut.  tier  at  mil  111  I'tunijuirvil  vritli  6  I'lt  cfiil.  fur  tlin  I'ti-viom  yi-jvr), 
mininiicd  tlwiu  of  ulut  lie  aUIoI  at  tlin-ir  iMt  mscting  u  to  thr  oliiyr 
of  tUu  Gentian  (.Inwrninetit  for  tho  iiiii-ulniflL«  af  tlio  Uoi]i]«iiy'»  cable. 
Tlii>y  ri>ii«idei'iil  tlie  ilTrr  uniiicwlizkt  fu-viiiuftlilu,  tmt  tlier*  u»s  a 
ifouJ  P.'urrvo,  about  £26,000.  rf-ii-criintf  llio  ilUtiibuLimi  uf  »bii:li 
Uwy  felt  Ibnt  Ihoy  vmilil  tike  l.n  kiir.H  «  liltlr  uc-iti-.  Witli 
tliiit  vifW,  aiiit  fwlili;;  lliiil  a  [loilinii  I'f  tbat  "Hin  iuIkIiI  be  ubUiiutil 
lot  llie ilmM'linlilLu,  Uiuir  iwliiilui  (Mi.  Huili,  tbiii  •wti-laiy  (Mt. 

I'oy(i.»li},  aliJ  lli'iiwirwMil  ti  Horbti  liwt  imilith,  »li«l  ht:  wm  alii<l  tn 
it*to  ilul  after  a  little  «-anii  tiistiiBsioli  tli»y  \rft  Uixt  i-iLy  abijiit  £10.000 
VKittoi  uti'.  Thef  at  tilt  name  Tiiiio  niiiili>  «n«n^'iTir>iiU  a4  tq  tbn  n?iil 
oftliR  Hvi'llii  olhiy,  the  i:x[ifii»^  uI  tii|uiiliilKiii.  tlir  itAmps.  ami.  in 
faot.  atmvit  nvviy  ilftn  tint  llidr  fliillt.ni.»i  -n  Hecivtaiy  tfiouKlit  was 
likely  to  'lii'  into  Ihc  fwrirvo.  Tlicy  wulX  iiuw  stuic  witli  wiuc 
u.'cuiiu'y  that  tliuy  ticltcvrti  if  all  went  well  iLv  eLiiitibuMvn 
wmild  rsci'ivt  n'illiiii  li>.  or  U.  W.  if  i-ir,  <loti*tni»nt,  oi  ooimt. 
(Ill  tilt  cap'Dsw  '^  Miwim  ami  biiaikuiu*  whlclj  mLubt  hftpneu 
bctwi-un  now  a""!  "oxt  >'B«iv,  Oiic  o«l>!p  wan  uom,-  brokeu,  nul 
th«  ' '  RiitABiiiit "  «'u  oil  tlie  ilKit  vxitinit  Tor  two  or  IIitisc  tine  daya  to 
ftlfwt  tile  ii'[iaii',  wiiicli  ho  li«l  no  iloubl  noiilil  Ik  oa^tily  limii;.  Aftnr 
the  juytiitnt  uf  tli«  iliviikuil  now  |>i'u|iuM'J  llitii.'  nuubl  bo  uo  more 

lewivD  almul  lli(Vv[uijitli.->  of  tli«ii;  «*l>>tAl  batb,  imI  llx-  linal  •Itttrj- 
buLiou  of  oapit.ll  wonM  Iw  in  A|itll.  That  wu  perliajis  iho  lust  mat- 
ing but  uoi  of  th^r  OMuimny.  Hu  a-xnttol  tlial  il  was  to  bi-  wonmi 
lip,  b«cauiHi  it  wiu  going  cu  very  wdl  ;  litit  4i>  Cli«  Gelliliili  Gowi'Ulueilt 
.lH  iiotliuvi-'  u  iirivalo  roniiiany  wurkinx'  tlie  lr*ltic,  ihty  Ii*i  l«  pul 
ftitb  til'  'iIIpi'  whirli  ha-l  been  miult  to  tUcm. 

JGC  a  XH«fe*«s  M.<.-('UsJoJ  tli«  luutivu,  wliivli  wjm  Miiinimoiisly 

d*fo//:fJ,  4a  J  ihv  tttitian  'Urtetw  -utd  auditor  wen)  ratk^tod. 


CITY    NOTES. 


W««l«m  UbIvo  Toloffmph  OvMipaay.— ^Tlic  Wtirtcm  Utuon 
lVle(;r«i'li  ''firi)>rtny  liiu  ■loelmvil  a  .| ii nrUnly  iiviiieiiil  of  li  p«  OCUt. 

NftUMMl  TAlophone  Compaa]r.->Tho  rtf^ntaroU  oSoea  of  tbo 
Nali^'iifll  Til Ic I'! inn"  rnmiany  1  l.iiiiitoill,  will  bo  mnitroil  on  Oi*  34th 

iriHt.  !'■  102.\,  i.HiiTd  Viftniii-mic.-t,  E.C. 

WMt  iDdl*  and  Pwuuaa  Toloirapli  Compaujjr.—'niv  eatiuialcd 
Irnttic  rn'rigit*  iil  tliH   Wt^xt  liiilia  utiil   J'aiinina  TulcKraiih  CoRipaUT, 
Liuiilnil,   (at  tlin  linlfiiiMiith  viiili'il    Mnnih  15,  aiv   £3,333^    vliicn 
c«iiii«rcj  i^ilh  £3,278  for  the  Mine  poriwl  lut  yvtur,  ^«w  mi  Incmn 
of  £66, 

R*Bi»v»L— Tliu  Louituii  olBi.'iM  (if  Mi»nr«.  D.  Aud  G.  SIiorthoUM', 
iija(iiilkcturi>r&  of  wiro  for  t«lcgra]ihjc  uid  Mbrpliunic  iitirpo^i^  have 
\kvm  vvtunvwi  tu  UaimlrMi  Hoiist  Cliambera.  11,  (Juwui  Vleltfria-iliueL 
.Mi3iin>.  A|>iilrgrtrl]i  niul  .Stuti:,  lubuiariue  uiiil  elcclriual  eugiiiKeri,  axe 

llii:  Mill'  TjrHirbiii  Hiji'tili  foe  till'  linn. 

BrkxUlKD  Submarliia  Ooaipauiy. — TIii^  Ii«l1t«  racei|it>  «i  tlie 
BtuilUii  Siiliiniuiiii'  Tl''l^'^'l'a|>h  C'c-mjumy  bir  tbc  ^>a*t  wmx  amonatal 
■v  £4,970,  Hiiil  tliiMi'  -if  till'  VVc^lvm  lui'f  lltiuihaii  Telagrafih  CoD- 
iMuy,  Hlta  ileibiL'liiijj  llic  Rflb  of  tli-'.  g(u*<  ifCoilibi  Mjablo  f.>  *b* 
Lutnlun  Platiuo-BraEiUan  Teltgnph  UamiMiiy,  were  i»,laL 

■uit«FB  ToUETOpli  Compaay.— The  EastPni  Telegiauh  C(iiuL«By 
aiHiuuiu'o  tlie  ;uyiiiviir.,  i>ii  Ajiiil  14  ttt<xl,  of  ailivitlcQd  ot  3l  par 
alrnrt  on  till?  {irrfL.ri'ii.i'r:  !<liiiir_i  a{  the  CutiijMny,  In*  incomo-Ux.  fer 
niurtui-  duUrin;  Marcli  31,  1388,  and  aii  inloriQi  dividoiid  of  &.  6d.  per 
tihu'i'  on  thn  ovJiiiaiy  iharvt  of  the  Cotnpany,  hve  of  iooo&K-tax,  li 
i-caiifl'ri  of  ]ii<>tii>  r&i  tli'i  ijiiuj'Uf  tinl^l  DtKwnibvr  31)  1887. 

Diroot  SpiLiiUta  ToUgrapli  Comjuuv-— I'he  rq.ort«f  the  DitMl 
SiJ«iuah  Iclcgra[>b  Cum|iauy,  LimiUd,  for  ihe  half-vMi  ended  Ucoua- 
Iwr  31,  alalua  llist,  uflvr  jiuttiiij;  £2,600  of  Uia  bakuino  oi  profit  asd 
Ion  lit  thi'  i-uiTi-ve  fujid,  wliicli  uov  titnouuta  to  £8.447,  Uwra  ratoatiu 
£3,064  tivailubb  fur  dividviida.  The  dircctont  recomn«(Kt  the  pay- 
luoni  of  u  dividend  itt  tho  nt«  of  10  per  cent,  per  oUBUm  on  the  |irv- 
feroDoc  aharos,  and  a  dividoud  of  3]  pot  cent,  {tm  of  iBi»me-t*xj  fur 
Ibit  liutf-yuat  UiHiii  the  onlinary  diarm,  tuaktnj;,  with  lk«  p(«*iouidt» 
trlbutioo,  4  per  Mut.  for  the  ^Mt  1887,  and  to  carry  fe9*«»l  £ie& 


I,  —  The     Athens- Pireu8-Pelo]ionesiis      Railway 
iny  ha£  a)io]il«^  the  Mlcphone  for  th«  traasmission  of 
on  all  iu  liriw. 

lodlitn  Telegraphs. — A  tultgrnph  line  is  Lu  liu  liiid 
ftiuin  Ihirjeeliiig  to  K:itim)K>ii};.  A  light  ficUlwii-e  may  hIhu 
k  Uiil  onvrards  to  thv  Hilli  Ifivcr. 

latomatioual  TolCKraph  Stations.  -Acciinltng  to 
lU  J-uinutJ  T^ttrjmpht'fw-  of  lkin)«,  ibe  tot*>l  iiDuibcr  uf 
BUrnatJonal  uUgniith  stations  thi'oU{jhout  the  world 
toS7,00a 


AttribBt«d  to  Electricity.— The  recent  alarm  of 
in  at  Lent  Bmssdy'&  itwidoiicu.  2\,  Fuk-limu,  is  suid  tn 
vn  been  oused  l>y  a  «|jark  fruiii  tli«  ulacLric  couvci'tcr 
HtiBg  Are  to  tho  wood  cusiii);. 

Bpidm. — According  to  the  Ituludritu  t  Intviaanei,  tlio 
lovmunent  inteuds  to  luy  a.  now  i-uble  between  Siuiiii  uinl 
ht  Balosric  Islands.  'Die  iiiidtfi'takiii(f  nil!  [nuliably  l>u 
■tnatod  to  r  foreign  cotnpniiy, 

Italy.  -The  Ituliuu   iwliiiiiiistiutioii  of  tolugni)ihs  bus 
r.-i^i^..?.?.!  thu  WheatAtoiie  antoniativ  inoti-iuuvnts  hy  tb« 
iiiKtruDidiit   on    thu    litiva    hotwuun     ICome    iiud 
I'klaiiui,  aihI  Itutween  Nu]>les  and  Palennu. 

Paris  Exhibition.  The  r,ihirr  tlr  ih'iitji:<,s>T  <Miii>lit.)om 
(li^ruir.nt.  for  ihc  lighting  of  this  vxhibilion  has  i-ecPiitly 
Ucu  ptibli«be(I,  and  may  be  obbtinod  on  apjilication  to  the 
Bodety  of  Telegraph-Engiiieen  »t>d  Electnciuuis  4,  the 
Siortnar}',  WoBtntinster. 

Torqnfty.— WTierever  they  arg  prepared  to  give  more 
MDSf  (or  a  bettor  light  thun  gua  or  oil,  there  the  elcct-ric 
bM  a  chalice.     It  is  abuiit  t6  bavo  a.  vhaiicu  nt  Tor- 
',  where  the  inbabititnts  h:ive  resolved  in  |>ul>Uc  moot- 
to  (omi  tui  clecti'i^:  )i<{ht  and  power  cumjuny  (or  the 

United  Telephone  Company. — This  comjuiiy  bavinj; 
"ix  MiiL'^  across  the  Lewiiebuoi  District  Boiinl's  ttoiio- 
jl  I'otvxi  Hill,  :tiid  having  ako  liiid  ia-mv  under^^uiirid 
vim  ill  tbc  ni-ij^blwiirhood  of  Knrcst  Hill  SUiiiod  without 
■Mtiod,  tbe  Bourd  h^ive  itJiiUt-^tod  that  »ucb  wires  may  be 

ElACtrio  Uchtiag  at  BlnB«.~A  contntl  diotributinf; 
tttion  hiis  been  opened  iit  the  Knu  Am  I'litiichM  in  this 
lil^.  Cromplon  drtuim<>9  are  employeil.  capiiblc  of  workinjj 
IM.<I  KwRii  btnijMt.  Scheiieck  iuifl  Farlnalci  ;icoumubitoni 
«*  cmpbiywl  as  rogulatom,  and  with  u  view  to  ohviatt:  tiny 
*bdeDtiU  breakdown  of  the  li^btin^. 

ikstat*    ForeigB    Qas    Companies. -At    the    lust 

-ill  n)>.-4.'tiiig  of  tti«  shareholders  nf  the  Iteims  Gas  Oom- 
\y,  full  iwwBr*  wore  given  the  dirociore  to  continue  the 
IpitialionB  alrauly  commoitced  with  the  niunii-ipulity  fur 
InatelbtJOQ    and    distiibution  of   the    electric  lij^hl. 
Bibr  action  was  token  at  the  la«t  meeting  of  the  Verona 
Companj". 

Konich. — The  mutiicijality  have  decided  to  eatAbli^h 
ie  lighting  in  the  beuemonts  of  llio  ilutel  du  A'illu, 
|irue  a  large  restaimint.    11il>  nndiM-uikiiig,  which 
placed   in  the  baiidn  of   MoiuiK.  t^chuukei-t,   luia 
Jly  been  entrusted  to  the  Electrical  Coniiwiiy  at  Mwnicb. 
.  baa  also  been  decided  imt  to  leiKiw  th<.^  cuntr.tct  between 
town  and  the  ipis  comjuny,  which  tetuiiiiiLtes  iu  189tf. 


rire-alaxm  Signals.— Tlie  Slockiwrt  Watch  Com- 
mittee iiivitu  tenders  to  provide  and  erect  lire-alann. 
eignnliing  appiuratuH,  consisting  of  oloctric  bolls  and 
ttfUipboiies.  For  i«rlicuUia  at'ply  to  Superintendent  Buck, 
Police  Ottice,  .St-KkiwH.  Tcndem,  endorsed  '■  Teiidei-D  for 
Fire- Alarms,"  should  bo  delivered  to  Mr.  W.  Hyde,  town 
clerk,  by  10  a.m.  on  the  6th  prox. 

Italy.— The  town  of  Torni  will  shoitly  inangnrulo 
its  inflEnllation  for  electric  lighting.  The  motive  jKiwor  is 
derived  trotn  three  turbines,  each  of  lliO  h.-p.,  constructed 
by  lh«  firm  of  Oanx  in  BiidaPwth.  Kuch  turbine  will  drive 
u  Zipertiowgki  dyntuno.  The  present  niimlier  of  lamps  is 
300.  The  lighting  of  the  Italian  Exhibition,  to  bo  u|)ene<l 
next  month  iit  Kome,  hits  town  iinderUikcn  by  A.  Belloni 
and  Ca,  of  Milan. 

Batsford  Park.— The  stflblus  jusL  completed  for  &Ir. 
A.  B.  Ki-cumunMitfoid,  at  RiUtoril  Pd.ik,  have  Iwen  lighlwl 
by  oloctric  light,  which  iBtiniitiant  is  also  to  be  used  in 
the  mansion  now  in  cuunie  of  urei'tiori.  The  macbiiiei'y  Ifl 
'J-IO  yaitls  fi-oiu  whore  the  liyht  i«  produce*!,  -.imA  the  tui-- 
rout  is  currial  by  an  nmlerground  cable  across  the  jwrk. 
The  number  of  lights  in  Iho  stables  is  "5,  mortJy  16  and  » 
vundle~|iowor  lamiM. 

Devonshire.  -We  heai-  thut  i>tc|»  are  to  W  titken  U* 
call  ;i  jmhlic  meutinH  at  Is'ewton,  iolk-wing  upon  that  at 
Tonjuuy.  with  u  view  to  introducing  electric  lighting  into 
thu  town.  It.  is  i>oiiit«cl  out  aa  luifnrtuimte  ciix-uniMtAiices 
that  nearly  the  whole  of  the  memlwrs  of  ihe  Local  Itonnl 
are  gas  sbiruhuMtir!!,  iind  that  the  original  shareholders  in 
the  gas  comiuny  are  gutUnj;  *l  the  present  time  TO  lo  iO 
per  cent,  on  their  in>  estment  At  the  some  time  complaint  is 
■aoAa  oi  the  cotnisirativcly  high  ])rico  of  gas  in  thia  locality. 

The  "Eleotrical  Review."— Our  New  York   eom- 

temporaiy  in  entering  n|>on  it«  13th  volume  apiicars  in 
what  may  Ite  teiTned  a  new  dreaa,  in  that  its  cover  has  a 
fiomowlmt  striking  appoonuice,  the  front  being  covenxl  by 
an  elitboiutcly  designed  ilbistrntiori,  indicative  of  the  elec- 
trical iniliiMiy.  Onr  Amerieaii  rontennwraries  take  credit 
for  smart  and  go  ahead  productions,  iiral  we  tuvo  nu  reason 
to  compLtin  of  them  on  that  score.  The  cunlcmjiorary  to 
which  we  have  spociulty  Kftn"«l  chtims  coniidoiation  for 
its  enterprise,  unil  we  have  no  duubl  it  is  highly  appreciated 
by  its  largi<  circle  of  resdere. 

Distribution  by  Aecnmiilaters.  -The  first  central 
stutioii  ioi  tht.'  iListi'ilmtiuii  uf  tb<.-  uWtrii;  light  by  moans 
of  acciimulntoix  has  recently  been  inaugurated  at  .^T,  Neus 
Fri«<lrichsti'asBe,  at  Berlin.  The  instidlation  inclndes<  two 
steam  engines,  each  of  35  h.-|L,  and  two  kilo-wslt  dynamnft, 
The  jiceumiilator  employed  is  that  of  Khotinfky,  of  ^vhieh 
each  rltiiu-iit  (!  cell)  is  Ht4ite<I  to  have  a  c.i|iacity  of  600 
am|i«re-bouni.  The  incandescence  luni|iii  .ire  those  of  •^oel, 
taking  ISO  volit;^  The  most  tni|Mrtaitt  conmniier,  su  far, 
has  £iOO  lamjw,  installed  in  a  rcstuucunt^  The  total  coat  uf 
the  central  station  and  main  loads  auoimta  to  8l>,500f., 
which  gives  ]75f.  per  lump. 

An  Bleotrio  Lamp  for  Farmers.— Tbc  following  hint 
for  olecti-iciuns  ie  Ukeuivom  a  ItmiAutloiitic  {xtpei*:-  -"  Among 
|X)$«ib]e  tip|)licjttion«  of  eluctrii^ity  to  domestic  usus  thsi-o  is 
one  which  doc*  not  soom  lo  bava  yot  attracted  the  attention 
of  BCEontiiic  instrument  makers.  That  is  an  eluctric  Ump  for 
farnier!>.  At  premiiit  the  liu»bandninn  in  the  cuunlrj* 
employs  vithur  the  familiar  burn  lantern  invented  by  King 
Alfred  and  u  toUow  dip,  or  the  more  modem  -^aai  hiUMsUt 
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burning  benzoline  or  petroleum.  Tlio  former  gives  a 
wretchedly  dim  tight,  whilo  tba  latter  is  diflicult  to  lijjlii 
and  extinguish,  and  is,  moreover,  very  unsafe  to  cariy 
about  in  linhays  fillwl  with  straw.  An  electric  Umji 
would  not  only  give  a  bright  light,  but  would  ho  abso- 
lutely 6af«." 

Compressed  Air. — A  con)[iaiiy,  with  a  t'A.|itta1  of 
l.eOO.OOOf.,  hiui  Ijceii  est.ibli»he<l  nt  Lyon  for  the  storage 
and  distribution  of  ciicr^'y  by  means  of  compressed  air. 
Central  works  arc  to  be  oi^ttibli«hcd  ftimlogoiut  to  those  in 
openitio'i  in  the  Kuo  St,  Fiirgeuu  nt  Paris.  Thli  ■•  fVi/i- 
paqnU  lyoniutue  tie  i'air  (oniprimi',"  to  whitli  M.  Popp  in  the 
ooiisultJUK  engiooer,  hu  obtained  fioni  the  municiiiulity  a. 
coitoeaaion  extending  over  forty  years,  dunug  the  tii'iil  tive 
of  which  their  rights  .it*  exclusive,  for  the  hoiwo-to-hoiiso 
distribution  of  motive  [^tower.  It  seems  improb)iblu  tliat 
this  com]Kiny  will  obtain  a  greater  measure  of  succasa  thai 
hu  been  realised  by  the  Paris  establisfainent ;  in  other 
words,  tbeir  outlook  \b  not  voi-y  oncouia^ng. 

Boumemoath. — At  u.  roccnt  nioetiiig  of  the  Koads 
Conuiiitiuu  :t  k-i.l(>r  was  road  from  Me««r8.  Phillips,  HaiTi- 
MU,  and  Hart,  asking  {Kznusaion  to  lay  down  their  cublos 
along  the  roads.  It  vtus  reconiinemlcd  Lbut  a  conimittcc  of 
the  whole  bourd  bn  cftlM  lt>  coneiJer  the  nuiltcr.  The 
Clork,  at  the  recent  meetinf^,  read  another  letter  from  the 
same  firm,  stating  thiit  they  only  iwiuired  immctliiite  pr- 
mission  for  taking  nji  the  roads  kMdittg  from  the  ^Vruide 
and  Town  Uall-iLvenue  to  their  works  in  Orchard-lane,  and 
that  they  would  like  to  be  allowed  to  transfer  the  jjcrmis- 
sion  to  the  Bournemouth  Electric  Light  Comijany,  which 
was  recently  fomiod.  The  retommciidation  to  refer  the 
former  application  to  a  committer  of  the  whole  board  war 
ogreetl  to,  and  the  latter  rpic^ion  was  nimilarly  dealt  with. 

Condactivity  of  Nitric  Add. — U  bus  been  abowu 
by  M.  itouty  tlinl  the  iuliliti-'ii  U)  fuming  nitric  wcid  of  very 
minute  proporLioti4  of  an  atkiilin?  nitrate  has  the  elTect  of 
eotuiderably  augmenting  the  electrical  cunductivity  of  the 
litiuid.  Continuing  hiii  researches  in  this  direction,  the 
same  investigator  [wint^  out  that,  up  to  a  certain  |x>int,  the 
addition  of  water  to  the  concentrated  acid  incrcascR  ite 
tivity  almost  in  the  proportion  of  the  ^iiuntity  of 
Ided.  The  addition  of  small  prD^mitionfi  of  de- 
hydrating Hubstances,  such  as  concentrated  aulphuric  acid 
or  anhydrous  siilph\iroiis  acid,  has  the  same  effect,  ap|Hi- 
rontly  by  reason  of  the  production  of  electrolytic  com- 
[Xiunds  of  Gill ph uric  ur  phosphoric  and  nitric  a<:idit. 
Lastly,  M.  Booty  bus  demonstrated  that  nitric  acid  in 
different  stiges  of  dilution  does  not  contain  the  same 
otectroty|>e. 

Th«  Van  Rysselborglie  STStom  la  Switzerland. 

This  system  of  rciKlt;riri^  \  wire  aiLipuiili:  fiir  thi;  siiiiiil- 
taneoiia  Inmsmission  of  telegraphic  atid  tolojihonic  messages, 
by  an  itppUcalioii  of  the  latv  of  eluctro-iuugnetic  iuui'tia, 
has  not  hitherto  been  a  success  in  Smtzerland ;  and  the 
reaulta  there  obtaine^l  I'ender  it  questionable  whether  it  has 
in  i-eality  proved  suci'cssful  elsewhere.  Tie  system  was 
udopterl  experimentally  by  the  Swiss  Qovernmont  on  the 
B&lo-^uricb  line,  and  the  results  are  iitated  to  have  been  so 
unfavotu'ablo  that  the  idea  of  applying  it  to  other  tines  has 
been  rclintjuishcd,  and,  m  spite  of  the  Urge  eX|)enso  in 
volved,  it  has  been  doi'idcd  to  establish  spcciul  linos  for 
inter-urbttu  telephony.  Moreover,  the  establishment  of  this 
moikua  of  coiamuiiica.tion  botwocn  Bdlo  and  Zurich,  in  sub- 
stitution for  the  Van  RysMlbvrghe  nrrangemente,  is  under 
oonsideration. 


Fender  and  Co. — "  Wo  hnv«  been  waiting  to  see 
pnilcat  aguinst   the  piviKJSod  bunqiiet  to  Sir  John  P' 
Sir  John  Pender  ia  an  ex{>ert  and  successful  cable  joU 
and  aa  cable  jobbing  in  »  business  that  conduces  to 
prosperity  of  the  jobbers,  by  all  means  let  them  dine  eaqj 
other.     But  when  a  pretence  is  made   that   a  adentiil 
interest  attacboa  to  such  &  gsthoring  we  enter  our  objoclJi 
^Vith  the  t'iew  of  getting  a  repreiientatjve  meeting  togetlu 
iiivitatione  to  the  banijuet  have  been  seat  out  broadcaH 
all  soi'ts  of  scientific  men,  sevcrul  of  whom  liavo  written 
\ift  siiying  that  they  have  nothing  whatevej-  to  do  wKh  t 
alTair.     Tha  promoter  appeitra  to  l<e  Sir  James  Andi 
whoso  iirofeaaioii  coincides  very  largely  with  that  of 
John  Pender.     Well,  let  Sir  James  Aodenuni  and  Sir  JA 
Pender  drink  each  others'  he-ilths  if  they  will,  but  do 
let  u»  have    speculation    mH£iiucni<Ung  in   the  guise 
science." — Slar. 

Brom.oii.~Tbe  uuthontiee  of  this  town  luve  entert 
into  an  Ai-rangement  with  the  "  AUgemoino  Elektricilael 
neiteUschafr,"  of  Berlin,  for  the  installation  of  a  cesO 
station  for  the  supply  of  the  electric  lights  bt  consiil 
tion  of  un  annual  i)a}'ment  of  l.2dir.  for  eiich  lamp  work' 
from  the  station,  the  town  has  conceded  to  the  Compu 
the  right  to  establish  overhead  or  underground  wires  iu 
streou  as  it  may  think  fit.  Tho  suhscrilwrs  will  pay  al 
^  centimes  per  hour  per  lamp  of  16  c.-pL  The  stiUloa  » 
be  caiuble  of  working  10,000  larapii.  The  sulwcriberi  i 
to  defray  tho  cost  of  the  lamps  und  of  the  instalUtiou 
their  houses ;  but  the  Comjiany  reserve  tha  right  ot  reftuu 
to  supply  any  Huliseriber  whose  installation  ba*  not  bo 
carried  out  by  Messrs,  .Siemens  and  Ualske,  to  whom 
execution  of  tho  work  lm»  been  eotruatad.  The  suae  Cm 
jtany  possossea  at  UKinburg  a  small  station  supplying  ifi 
incaridcseoiice  and  serenJ  arc  lamjia, 

Electric  Railway. — A  project,  which  has  ohtaJM 
the  appioval  of  the  Ci^tueH  tfEM,  has  been  mooted  for 
construction  of  a  "  rack  and  pinion "  electric  rail 
aboiit  6  kilometreii  in  lenglli,  1>etween  the  vilUige  of  Etra 
bif^res,  in  Savoy,  and  the  plateau  of  Grand  Salfere,  frt 
which  the  view  extends  on  one  side  to  Geneva,  the  J 
and  Leman,  whilst  on  the  other  it  embraces  the  panonu 
of  the  gi-eat  Alps.  Thi»  project  ia  of  interest,  tiot  only 
the  locxlitie*  to  be  trBveraed,  but  also  lo  the  City 
Geneva,  and  to  the  tourista  ot  all  nalionalitica  wbo  flo< 
thither  every  year.  One  of  the  clauses  of  the  ognHBd 
atipuktes  that  the  concessionaires  are  to  suppluuBtU 
line,  when  eonstnicted,  by  another  starting  from  V«yii 
and  ascending  the  Swiss  slojie  by  the  passage  known  as 
Pas-de-rEchollfl.  This  would  obviate  the  incoDveoieoM 
the  inhabiL-intA  of  Geneva  and  totouiistsof  having  to  tn 
a  considerable  distanco  bo  tho  Etiembieros  lermiuus 
order  to  ascend  to  the  Saliro  by  the  railway. 

Railway  Carriage  LightinK. — Since  tho  ootDuin 
mcnt  of  tbc  year,  vxpcriiiK-nts  have  been  made  on 
State  railway!  in  Aliace  on  the  electric  lighting  of 
tniinn.  The  current  is  8Up|»lietl  fi-om  a  email  Iwtterj' 
accumnlators  situated  boiieutb  each  carriage.  Kacb  battd( 
conniaU  of  36  coupler  -  iind  the  batteries  are  chargiid 
eoverul  Blatiuna  supplied  with  an  installation  for  ligbtii 
which  iti  thus  utilised  dtuing  the  daytime.  The  cxpoc 
of  the  batteries  is  4l>  ampere  hours — presumably  under 
E.M.F.  of  72  volu.  No  detaib  ara  given  as  to  the  TO 
of  the  batteries.  TIio  plates  are  siud  to  be  cooetrucl 
with  a  frame  of  load  carrying  a  curtain  number  of  rerti 
lead  rods  about  3  milHmetTfls  iu  diameter,  expaudiog 
intervals  into   the  form  of   a   thiu   disk  about    90110. 


Eavli  carriiigo  is  lighted  by  6  Seel  lamps  of 

p.,  Uikih^  iimk'i-  60  volts  a  (-urroiit  of  from  "5  to  "6 

impere.     The  coiicluctor  of  the  timin  can  regulate  the  light 

by  meanf)  of  a  nmall  reaifiUnce-coil  in  the  ^-iciiiity  of  the 

I      bKtUu-y.     The  work  lus  been  carriod  out  by  tiic  Sociiti 

AJsiKieiuie  tl'  Kkctricito  at  SlnuWiiri;. 

Electric  Lighting  of  Trains. — ^Oii  Tiioadny  tnorniii}; 

*  nuiubur  uf  ytfiitlvmcu  tutvrL'^tcd  iii  tbu  lightUi^  uf  t-uilwuy 

!       orrii^w  by  elecLrictly  kft   St.    I'umi-.ts  Station  by  the  ten 

minatas    past   ten   train,  on  the   ininbition   of   Mr.    John 

I      Noble,  ouiiagitij*  director  of  tlie  Mi<]Und  Railway  Cora- 

pooTi  to  viftit  D«rby,  uiid  to  witness  the  working  butwccii 

that  town  uod  Manchester  of  the  system  of  eloctriu  lighting 

^^){  ntilwaiy  carriages  pateiitwl  by  Mr.  J.  A.  Timmia.     The 

^Bhief  feature  of  the  syetoni  is  tbiit  it  eocures  "  through 

^^^^btiug  "  in  a  Intiit  by  the  ddoptian  of  the  Union  buttery 

^^Wonxl  in  cnch  vehicle,  and  by  thia  mpunA  any  carriage  nuiy 

(      bo  put  intou  siding,  or  be  alippod  from  a  tntiii  without 

interfenn;;  with   the  Ruinteiuiicc  of  the  light.     In  case 

I      one  or  more  of   the  vehicles  are  Hti|>]ied  or  brciak  loose 

I      twm  a  train,  the  lampa  in  them,  if  lit,  remuin  lighted,  luul 

if  they  iire  itot  lit  provixion  is  nude  fur  tbuii'  Wiug  autu- 

^^Biatically  lighted  uii.     The  chief  fuatiu'o  uf   the  iLi-ran^^e- 

^^bmtifl  in  what  is  termed  the  controlling  circuit,  by  means 

^^f  which  the  giuinl  ean  switch  Iho  H^ihts  on  ui-  ofT  iit  will, 

_tbough  at  all  timet  the  state  of  the  li^^hting  circtiit  is  such 

shoiUd  a  carriiLge  break  away,  the  laini)8  are  aiito- 

illy  lighted.      The  Um.]ia  uaod  urv  5   caiidle-)>ovror 

Uinjw,  two  to  each  I'lirriajte,  and  those  are  arnmged 

low  retlevturti,  thut  aid  in  the  eiittui  disti-ibiition  ot  light 

^through  the  whole  cHrriii^e. 

Th«  Burning  of  the  Oporto  Theatre. — Our  appro- 
benKion  ail  to  the  [Motx'ible  cxtuiit  uf  the  toiu)  uf  life,  conso- 
t|ueDt  U]xni  the  destruction  by  fire  of  the  Bnquet  Thc;itii'., 
bae  been  only  too  fully  continued.  The  numbor  of  bodiett 
Upoeed  for  idoittillcHtion  amounted  toeixty-six,  and  besides 
these  there  were  tifty-thi-oe  iinreco^niKable  nuis«C8,  which 
could  be  distinguished  as  huraaii  rcmainH,  nnd  for  the 
receptjou  of  which  the  municijiulty  is  conGtructing  a 
marble  maiwoloum.  The  electric  light  hae  been  utilised 
10  Muble  wovlaueu  to  continue  their  seiirch  foi'  bodiva 
by  night  m  well  as  by  day.  The  account  given  of 
the  origin  of  the  catastrophe  euiinds  humbly  faiiiiliur 
to  our  ear*  : — "  So  far  as  can  bo  ascortaiiied,  this 
disMtcr  aroM  from  an  unprotectetl  jet  of  gas  being  blown 
by  a  draught  aguiiut  the  sconoiy.  A  ecene^hifter  named 
Davas  saw  it,  and  tried  to  lower  the  curtain,  so  as  to  shut 
out  the  flames  from  the  auditorium,  but  aa  he  wil«  riuhiug 
forward  some  burning  scenery  fell  down  on  the  stage,  'lie 
Hie  became  |KLinc'«tricki-n,  iind  miido  u  simultaneous  aiid 
l«it  rush  for  the  doors."  'ITic  thcutru  wbb  formerly  a 
and  WM  constructed  nnunlj'  of  wowl.  Of  course, 
the  gua  weut  out  suddenly,"  and  m  the  narrow  |Mi»«(ige8 
the  (i-esh  terror  and  danger  of  darkness  fell  upon  Lhogo  who 
had  Btmgglod  beyond  the  glare  of  the  Hames.  Is  it  too 
nmch  to  hojie  and  to  expect  tbut  u  similar  cuUiEtro]>hu  will 
again  bo  due  to  the  selfsaiue  cauw  I 


►" 


Ettoyolopcodia  Britannioa.  -The  ciurunt  volume  of 

I      the  Encyi.'!o(M.iJi;»  Uriuuinica  liontiina  several  very  inteii'st- 

ing  articles  to  elect  riuiani;.  The  longest  and  more  imjwrtaiit 

ones  are  thou  coniributod  by  I^lr.  T.  Gmy,  who  is  now  con- 

I      tribotiiig  to  our  own  columns,  on  the  lelegraiJi  and  lele- 

j      plKme.     Ill  the  former  the  author  tir^t  gives  un  historic 

■ketch  of  early  telegraphs,  mentioniug  the  several  people 


by  sUitic  electricity,  and  we  are  glad  to  «ce  that 
the  brothers  IHghton  are  mention»l.  The  work  of 
these  gontlcmon  is  fretjueutly  overlooked.  Then  we 
have  a  general  deHcri[ition  of  electric  telegruphy  for  laud 
and  set,  followed  ^nth  the  >-iu-ioiu  tests  employed,  cepccially 
in  cable  work,  concluding!  w-ith  a  deacriirtion  nnd  expUna- 
tion  of  the  insiti'Ument.'*  nnod  in  modern  telegraphy,  auch 
aa  the  Morse  instmment,  the  Hughes  tyiie- printing,  and 
hiiefiy  referring  to  duplex  and  ci^uadruplex  work  to  far  as 
land  working  is  couccnicd.  KorHrotbabcEiutifiil  instnimente 
of  Sii-  Williiim  Thomson  used  in  telegraphy  overlooked,  but 
are  sufficiently  ex^dained,  so  that  the  casual  roador  may 
understand  the  princiitlcs  ui>on  which  their  netiong  deitend. 
The  method  pursued  in  the  article  on  telephony  is  some- 
ivhat  .tiniilar  to  that  pursued  on  telegraphy,  giving  first  a 
brief  historic  rtAum^,  then  describing  the  iiuTous  instru- 
nionts  and  their  improveinont*  somewhat  in  the  order  o( 
their  invention,  concluding  with  a  dtacuasion  on  telepbouio 
circuits  and  the  method  of  working  tlieir  circuits.  Alto- 
gether Mr.  Gray  luw  contrived  to  gel  a  very  consklerubly 
iuuuuut  of  iutoresUiig  inf(ii*inatioii  into  a  comiNu-ativoly 
itottil  space. 

The     Central     Station     at      Saint-Etioone.  — 

According  to  the  lialletvi  IiiteTiMtKiud  dt  I'Eitciiiril/  the 
gna  company  at  Saint- Ktiouno  has  taken  proceedings  ugaiiust 
the  municipality  o[  that  town  in  rektaou  lo  the  establiah- 
raent  there  of  u  central  station  for  clectri*  lighting.  This 
action,  however,  has  bud  nodeti'iment^l  etTectujton  the  new 
undertaking  ;  indeed,  the  unintei-rupled  flow  of  applications 
from  intending  8ubscri1ior»  hiui  iiecoseilAted  a  considenihle 
aiigmenbition  of  the  plant.  The  initial  instullation  com- 
prised four  Edison  dynamos  of  400  wmiwrcs  ;  the  number 
has  now  been  ineren^d  to  «even,  of  which  one  is  tnaiu- 
tairied  in  reserve,  tlie  remaining  six  being  arranged  in 
three  grou[M  of  two  in  series.  Thexe  are  capable 
of  supplying  3,000  IwmpK  uf  10  c.;].,  which  actUAlly 
eon'i»poudti  to  a  coni<itlenibly  greater  number  of 
lam|)s,  since  many  of  theee  are  of  10  c-pi  only.  Tlia 
three-wire  system  of  distribution  is  to  be  adopted  ;  and  the 
cibles  formerly  employed  are  to  lie  replaced  by  liars  of 
cop[>er  ;  the  three  bars  in  each  group  of  conductors  being 
kept  »|iwt  by  iiisidators  of  dried  and  bitumenisod  wood  and 
inserted  in  iron  pipes,  which  are  nfierwiu'da  tili«<l  with  a 
melted  mixture  comjiosed  of  70  {larttc  of  aRj>hatte,  15  of 
paraffin,  and  18  of  rosin.  The  motive  |X)wer  disposable  at 
the  Saint- Etieriiie  woikti  is  at  present  tiOU  h.-p. ;  iliMsupplici 
from  fom' steam  engines  each  of  loO  h.-p.,  and  would  be 
eapbte  of  Hiip|>lying  ti,000  lamjH  of  Ifi  c.-p.  The  financial 
results  of  the  iiriderUikiiig  promise  to  be  of  a  aatisfactory 
character,  alihough  no  dividend  has  yet  been  declared. 
The  works  have  been  in  jiartiuJ  oponition  since  January, 
18S6. 

Incandescent  Lamps.  -Mr.  Hosea  l\  JIusted,  in  the 
KhUici\i  H'urtil,  writes  on  the  subject  of  why  lamiis  blacken. 
He  Bays : — "  In  considering  the  above  question,  and  us  the 
result  of  experiment,  1  have  come  to  the  following  coiiclu- 
siuns:  Fir«t,  if  we  take  an  inL-undescont  lamp  globe  and 
till  it.  two-thii\ls  full  of  a  mixture  of  t'i[iia]  paits  uf  tiurpen- 
tine,  alcohol  and  benzine,  and  senl  up  the  opening,  then 
heat  it  to  lOOdeg.  F.,  and  let  it  stand,  wo  will  find  the  oil 
will  0020  out  of  the  |x>ros.  llic  reason  of  this  is 
that  in  heating,  the  gloss  globe  ex^uiiidB  and  lets  the 
thin  oil  through  the  pores.  In  muuufdctiuing  these  globes 
the  filumonl  i^  [>liccd  in  them  and  thu  aJi-  is  extracted, 
crtNiting  a.  vacuiuu.  Without  this  the  carbon  would  bo 
consumed  the  instant  the  electrical  curceut  v4Mit>t«.  vvak.  ^ 


After  a  tira«  a  Muck  (1e|msit  will  be  nnticod  11^1011  the  inner 
Hurf;K«  of  tho  glo1>c,  due  to  &  Mjwratioti  from  tho  tilam«iit. 
If  :i  globe  that  in  blackftiidJ  Iw  jun-wl,  it  will  amit  sounds 
as  of  two  jneceti  of  nteel  struck  toother.  Them  hoiukIm  ura 
iluv  to  the  [iresctico  of  uir  in  the  )flo1>e,  aa  the  following! 
expurimeiit«  will  prove  :  Plate  «  liell  nn<ler  a  glolw,  cruktu 
li  vaaium  byapnmpand  try  to  ring  the  licll.  Thoitrroiitiux! 
will  vibnitfl  uiid  su-iko  tbo  bell,  but  no  wund  will  be 
omitted.  Now,  »llow  a  imiiill  qimtitity  of  air  Ui  juss  in  and 
the  HOiiml  will  grEutiuiil;y  increase  ua  tlio  uir  is  odniitlul. 
Hence,  I  conclttdc,  that  hy  bcut  and  atmtnpheric  prwsiire 
llio  vacuuiu  hiis  ctKLteil  («  exist  in  the  glc>t>e,  aiid  by  the 
pro^enco  of  itir  tho  ciLrbun  ie  cuimtiiiivd,  giving  ulT  u  giw  or 
viijx)iir  which  is  de|joHit<Ml  ii]Hjn  die  ^1;i»8  aixl  Miickens  it." 
Wc  ciinnot  say  that  we  •Lgi'cewilh  all  the  conclufiioai  of  tho 
oljHervei-  we  have  quoted. 

Mor«  Lisht.— Lookinjj  hack  nearly  a  century  and  a 
half,  our  eontcmporory  Kirrlrinti  takes  note  uE  the  eon- 
tinuoitnly  ini-Tiuaing deniiiiul  for  a  hiyliur  degree  of  illuininu- 
tion — a  dcmmid  which  hia  only  letentJy  met  with  aiiytbing 
like  u  cotTe&potidirig  euiiply.  In  1745,  on  the  oncaAinn  of  a 
festival  fjiven  in  the  HiiiU  <?«  Ghrtt,  at  Vorsuilles,  the 
i^iieatfi  were  fain  to  content  ihemselvw  with  11  li)^htin^ 
elfoet  cumts)K}ndin^  to  3'5  BindleB  |)er  cubic  metre,  orO'I9 
c»ndIo  i»er  s([H;u'o  metre  of  piano  Hurfat^.  In  1788,  in  tho 
Siillr  rhf.  F'Im  at  Compitgnt!,  n  leas  lofty  ball,  the  illumina- 
tion had  been  raised  to  2'3  (T3'6)  candles  jier  cubic 
metre,  con'eH{<oiuling  to  0'24  eandlo  [ner  tenure  metre. 
Ill  1S7S  and  I8T8,  in  tho  sime  hall  of  the  Graces,  the 
lighting  WiiH  iiK-muied  i-««|»clively  t«  SS  aurt  167  cindlcs 
]wi"  cubic  metre,  or  to  OC-f  and  130  candle  \tvv  stjiiiirc 
metre.  Within  a  century,  therefore,  tho  illumination  has 
been  augmented  more  than  nixfold.  In  the  electric  lighting 
of  tho  jmmd  oiiem,  the  illumination  of  tho/o^r  wn8  11*3 
candle!)  [wr  cubic  metre  or  0'63  candle  per  atjuttre  metre. 
Tttkiog  the  m«in  illumiiiution,  thiii  amounts  to  4  i.'4irccl 
ttetree  or&bout  30  candle  metres.  ThiH  meaiin  that  on  any 
sitrfave,  taken  in  Hiiydiroctioi),  tho  Illumination  is  the  same 
iL*  would  ho  given  by  the  concentrated  light  uf  4 
cjLrcol  burncis  ul  a  distance  of  3.  metre.  Thio  wan  ex- 
cessive, or  at  leHrt  ivlntivoly  so ;  for  the  theatre  itaelf,  in 
which  it  Was  im{io«!iibte  U>  pitHluce  such  a  Hood  of  light, 
Heemcil  dark  by  cnntnist,  and  for  this  reason  the  (wrmer 
illumination  hue  been  diminished.  Al  the  WM  rk  VUk, 
during  tlic  fuislivaU  of  the  proseiit  year,  the  illumination, 
which  in  tho  il^t"l^  lir  tvnhirf  and  ri-norve*]  hail  was  oidy 
about  4'4  candle*  per  cubic  metre,  was  raised  to  14  and 
oven  IS  candles  in  the  «i/^c '/fji/i?to,  the  dining  room,  the 
grand  saloons  utid  the  side  gallery, 

Eloctro-Harmonlc  Society.— A  smoking  cgncon  is 
announeod  for  KridAv,  April  (J,  \&)iti,  at  the  St.  Jiimes's 
lull  Iteiitjurant  (ltan([uet  Iluoni),  to  comniuncc  at  eight 
o'clock.  Tho  iirtistoa  are  Mr.  Kobeit  Hilton,  Mr.  Arthur 
Tbumpnun,  Mu«tei'  nuRini ,  clijculioniot,  Mr.  ChmlBs  Fry  ; 
violins,  MM.  Jutnuc^  Grccbc  and  T.  E.  Gatehouse;  viola, 
Mr.  W.  Uiuiii  j  violoncello,  Mr.  "W.  C.  Haiui ;  solo  piano~ 
forte  and  accompanist,  Mr.  Alfred  l7.ard.  The  following  is 
the  programme  : — Part  I.  :  String  qmirlfttc,  "  Allegro 
Moderato"  (minueto  uud  trio)  (Hadyii),  MM.  Greebe, 
Gatehouito,  W.  Hann,  and  W.  C.  Ilann  ;  new  song, 
"Uft  I  "Wandoi"  (Lovott  King),  Mr.  Arthur  Thoinj> 
Bon;  recitation,  {«)  "The  Glove  and  the  Lion*" 
(Leigh  Hunt).  (I)  "A  Tragedy  in  Five  Acts"  (.\iton), 
Mr.     Charles    l"ry  ;     song,     "  Nympba    aud    Hhcphuido' 

(Henry  Purcell),  Master  Humm ;  duet  ior  two  violins, 


"  Inlnxluction  and  Rondo"  (Kalliwoda),  Mr.  T.  E.  Gato- 
hoUM  aud  Mr.  Jacques  tircebo,  pjjino  Mr.  Alfred  Izard  ; 
rccit.  and  air  {!aj  Hfiif  >U  SoImi),  "She  alone  charmelh  my 
aulneBfi"  (Goiinotl),  Mr.  Eohert  Hilton;  string  quartette, 
"Ajidaiitc  CVntaWlo "  (Mozart),    "Minuetto    and    Trio,""' 
■•AUegRi  Moderato."  MM.  Greebe,  Gatohouse,  W.  Haon, 
and    \V.    C.    Hami.— Pai-t    11.:    Duet    for  two    violins, 
"  Schlunimorlioil  "  (Ch.  Erefield),  Mr.  T.  E.  Gatehouse  and 
M.  JjitqucK  Gi"ecbc,  piano   Mr.  Alfi'od  Imrd  ;  song,  *'The;i 
Sands  o'  Dee"  (F.  Clay),  Mr.  Arthur  Thoraiwon ;  recita-i| 
tion,  "  Tlw  Gridiron  "  (S.  Irt)ver),  Mr.  CTwrlos  Fry  ;  Bang,  , 
"  The  Diver"  (t.  J.  Loder).  Mr.  Kobeit  Hilton  ;  piano  wlo 
(Molectod),    Mr.    Alfred     Izard  ;     aony,    "Tlie    Children's 
Home"  (F.  II.  Cowen),  Master  Humm;  itring  qiKirtetU-, 
"Adagio    Caiitabile"     (Haydn),    "Finale    Vivace."    MM., 
Grcel>c,  GiitehouB«%  W.  Hunii,  atid  W.  C.  Hann. 

Tho  City  Z^hting.  -1'he  following  su^estiun  i»  mada  f 
hy  our  eontenijmmr}'   the  Jonmnl  0/  Gm  Lij^itinfi,     H  kI 
good  im  far  it  goee;   but,  of  v»iirse,  practically  uaaiDeil| 
there  is  a  aufiidcDcy  of  light  from  exialinjc  gas  lamps.  We,  J 
on  the  contrary,  contend  there  isa  deficiency.     Hero  is  vbat  ' 
in  tuiid  :—"  It  id  to  he  8up}>oacd  that  the  Streets  Committea  <, 
of  the  Commissioners  of  Scwure  uf  the  City  of  l^ondon  ara ; 
still  deltbomting  u)K)n  tlie  details  of  tho  comjwlitive  offers 
of   elettric  light  comiBHiies  for  lighting  the  City  atreet8,j 
which  ai'c  generally  believod  to  hare  been  submitted  lotlieitu  { 
It  ^hrruld  not  bo  asking  too  much  to  rci|uiMt  the  Com-  : 
mittoe,  before  going  any  further  in  this  uuittur,  tu  appoint  1 
a   Technical  Commission,    consi«tJiig   (say)   of    their   own  (' 
cngineor  (Mr.  W.  Ihiywooil,  M.LC.E.)  and  gai  examiner 
(Mr.    C.    Heist'h,    F.LC.  P.C.S.).   with    an  indopendcnt  . 
authority,  te  draw  up  a.  report  upon  tho  genetui  qiwrtion 
of  the  lighting  of  ihe  City  thoroughfares.     The  mattan 
which  could  be  i-cferred  to  such  a  body  nnght  be  the  cost  ,* 
and  efficiency  of  the  existing  method  of  lighting  the  streets,  j 
They  should  iisccrtain  the  actual  amount  of  light  aflVntled 
by  the  ga«-lami)«  in  use,  and  give  their  obeervatioiis  upon 
its  Butticiency  or  otherwiao  from  the  |KHnuof  view  of  jHihlic  1 
seciuity,  trallU*,  und  tr.ido.     They  might  compare  the  light-  1 
ing  uf  the  City  with  the  public  lighting  of  other  biuy,>| 
cent4-e»  of  tiude.     The  rcqiiireniDnte  of  difToreiib  thorough  I 
faree  MS  afl'ccted  by  the  nature  aud  course  of  traffic,  the  l 
number  and   character  of  cro««ing8,  tho  amount  of  extn 
illumination  from  Hhop  windows,  and  the  time  uf  closiog 
buRinQ.1!)    uslablishmonts,   should    also  be  taken    note    of. 
Then,  if  uu  increase  uf  light  is  found  dceirable  anywherCi 
the  best  and  cheaj-esl  way  of  providing  it  would  bo  shown 
by  cominartaona  in    which  reliable  photometry  and   true 
ligures  nuuld  be  UKod.     The  rexult  of  the  bthoiuv  of  suck 
a  coinmisaion  would  be  tu  settle  the  data  ujioii  which  oon- 
ti'titU  for  new  systema  of  lighting  may  ho  aufoly  hasotl. 
The  pruetikc  actually  in  vogue  is  the  contiury  of  this  jfUe, 
being  merely  to  receive  suggestion*  fors«p]iIanting«o many 
ga£-lauteiiis  by  electric  tam|)s,  without  anybody  knowiii]; 
whether  the  change  is  likely  to  result  in  better  or  wotm 
lighting  for  practical   purposes.     There  is  uot  much  (iro-  I 
bability,  however,  of  this  fiuggeation  being  adopted,  becauH  ' 
it  is  too  sensible." 

Lighthousoa  and  Coastguard  Stations.— Th4 
U'f.ilr^rii  Mouniiij  AVics  j.ultlishes  a  letter  from  Mr.  J.  C. 
Ureii,  of  Potizaiice,  which  «trongly  urges  the  necessity  of 
briiiiiiug  the  above  within  speaking  distance : — "  Ever  since 
the  lo83  of  the  '.Schiller,'"  aays  Mr.  Uren,  "1  have  beea 
endeavouring  Xm  inipretis  oti  the  public  the  extreme  in-  | 
IKirtaiice  of  kiving  our  lighthoiues  and  coaetgiurd  statioaa 


eoonecled  with  the  tel^ni|>h  system  oi  the  country.  Al>ovc 
all.  I  cunestlj'  protest  a{>:iii]Ktthe  iiiiitt«r  Iwiii^luukecl  upon 
lolcljr  in  its  financial  uHjiect.  It  is  easy  enough  tfi  show 
llttt  DO  direct  rutum  cuuld  be  hnd  for  the  capitnl  ox|>en<ltid. 
He  came  may  be  mid  of  oiir  troops  And  our  wiinihijiA,  our 
guns  ami  oiir  fortreascH.  Yut  nobody  advocutei;  that  the 
anuitrj'  should  Iw  left  defunculess.  So  in  this  matier 
ii  it  noUiing  to  avert  disaster  I  to  uid  in  the  saving 
tt  Ufa  and  [tro|icrty  i  and  to  protect  our  counts  frnm 
Stilly  to  the  Hebrides  with  a  cordon  of  sentineU  in  touch 
ntb  the  groat  nreenatn  of  the  kingdom,  und  riuidy  at  n.ny 
mament  to  direct  our  efTorts  on  any  [wjnl  which  iiuy  Ito 
^^inaleucd  by  an  enemy  I  Sitp^Mnu;  it  docs  cost  u  nullion 
^He  m — txit  tnillions  but  tuns  of  millions  hart:  liocn  ii|ient  in 
^^■rleu  wortliy  caused — ami  urc  we  to  be  told  thiit  n  great 
^^■U^me  jwwer  like  England,  wbuae  suiirL>macydu]iend.ton 
ibe  commiuid  of  the  Bcn,  in  to  »hnig  it«  sliouulders  and  raise 
ihc  crj-, '  it  won't  |j(iy,*  «'hon  even  our  colonies  are  setting 
lit  the  example,  ami  otlier  countnes  with  not  u  tithe  of 
the  intereatK  at  ttjike  are  showing  us  the  wuyl  I  hope  it  i* 
iLOt  neceemty  to  give  any  furthor  examples  of  the  utility 
i)f  this  great  work,  but  I  canitot  help  refemii^  tu  the  case 
of  the  Brixhain  trawler  lost  ofT  the  Ouninrrl'i^  Heiul  last 
week.  She  waa  wen  t«  be  in  distress,  with  the  crew  at  the 
{ttiipti,  ind  one  hand  laxhed  to  the  niajit.  She  wiu  followed 
tram  jioiiit  to  point,  and  foundered,  in  fact,  within  view  of 
many  who  woiUd  have  been  only  too  gliid  to  render  assiirt- 
■100  had  the  appliances  Iwon  ut  tuLnd.  There  wiie  ii  lifclxiat 
and  rocket  ajipanitus  un  oithi^r  side  of  her — ut  Scniieti  und 
St  IvM— yet  neither  was  aware  of  her  danger,  liiterme- 
dialely,  at  Pendeen  and  the  Gurnards  Head,  thtire  are 
coutguard  atations,  and  in  all  human  prnbability,  had  they 
Iten  ible  to  oomuuuurat«  praniptly  with  their  brother 
•ffjMBS  atSeiuien  und  HU  Ives,  five  vuliuible  lives  would 
bve  been  tstved.  Tbi«  h  oidy  a  »o1itiiry  instance  of  what 
n^ng  on  round  our  coasts  your  after  year," 

Taanton  and  Exeter.— The  following  letter  up]iaftred 

Dtbe  Krrtrr  (lazfUf  recently,  in  rei>ly  tn  an   article  whitli 

qipaarod  i[i  thut  |Ktpor,  copictl  fnim  the  ff'/,<  H'uHil,  sovuroly 

<nticbiiig  the  Taunton   Electric  Light  C'«niin»ny  ; — Sir; 

Offiog  to  absence  from  home,  I  have  ordy  just  mceived  a 

opy  ol  your  {«peraf  the  I3th  inst.,  cuiilJLining  u  criticism 

nl  the    Tannion    Elective    Light  Comimny,   copied  from 

tlia  fr'rw   ii'urlii.     I   was    cert^iinly    astanisbed    that    c^on 

AJounul  devoted  to  gas  interoste  should  make  so  inaccurate 

misleaditig  a  atutemenl.     As  1  »c«  by  your  itunio  of  the 

U:b  inst.  thitt  Mr.  •!.  Knill  has  kindly  snp[>lietl  your  readem 

»Tlh  the  correct  figures.  1   will  not  trouble  you  with  them. 

IliE  aiuiual  rc|KirtH  and  Imknco  sheet  of  the  Taiiitton  Com- 

[oay  have  bcvu  audited  by  aguutluaiaii  who  comrQands  the 

mpMl  of  nil  who  know  him.     He  is  a  director  also  of  the 

rini  lighting    Company  (the    Taunton    Gas    Comijany). 

Copies  of  these  reports  have  been  freely  circulateil   in 

TuDlDD,  and   it  wuuUI  appear  tliai  each  of  the  journals 

devoted  to  gaa  int«redte  has  obtained  one,  judging  [rem  (■he 

•^ipHUuiitiee  thoy  a|>i»«ur  to  have  fur  criticising.     Kut  they 

liat«  been  obliged  to  bless  where  tbey  intended  to  ciii-se, 

Iv  in  Mcb  instance  their  comlemnation  ii)  in  reality  com- 

■Hnilatiori.     The  only  (oiilt  thoy  cuii  find  with  the  C'om- 

pnjria  that  it<  coats  uf  manugemvnt  ine   too  atiiall,  and 

>W  had  Jt«  officeni  Iteen  paid  on  an   extravagant  scale 

■Maid  of  an  eoonomieal  one,  it  would  hava  been  unable 

*lltof  ita  iiett  income  to  pay  a  dividend  of  '>  jier  cent,  per 

lonun  upon  the  whole  of  its  share  ci[nial,  and  carry  for- 

nrd  a  balance  ecjiial  to  an  additional  'A  |)or  cent.    I  admit 

iitat"An  ^ectric  Light  C4nt|>aity  earning  %  divi<l«Qd  of  3 


per  cent.  U|Jon  Ibc  mere  siip|>Iy  of  light*  is  a  MirioBity  in 
this  country,  and  in  this  reepeot  occupies  un  exceptional 
[Kisilion."  But  I  rniiat  remind  ti-u  lyorlJ  that  thfjrn  must 
be  a  beginning  tn  everything,  and  the  cxj)erienee  of  the 
pioiiuur  gas  cnrnpanins  dilTcrs  verj-  little,  if  at  all,  from 
that  of  the  pioneer  electric  light  companies.  I  certainly 
fee]  eompliraeiited  by  the  statement  of  Ons  fforltl  that 
"  the  Kleftric  Light  Com[)any  in  Taunton  would,  in  all 
[>n>bability.  have  gone  the  way  of  other  similar  Comjnnies 
but  fnr  the  Herculean  efibrta  of  Mr.  H.  (i.  ifasainghani, 
who  assumes  the  function  of  managing  director."  A«  1 
have  acc«pte<l  a  itimilnr  (Kisition  with  respacl  to  the  Exeter 
Klpi'tric  Light  Comimny,  1  tnwt  that  my  eflorte  will  be  no 
less  "Herculean"  on  Iwhalf  of  that  Company  also,  and 
tluit  tfacy  will  lie  attonilod  with  the  same  happy  reanlts  to 
the  eharebolders,  — I  am  sir,  yoiu«,  Sec,  IL  O.  ila-tsiughanx. 
Bnth,  March  17th,  1888. 

The  Proposed  Central  Stations  in  Paris. — The 

olitiuxiou.t  otktrr  ilr.i  rlttiri/r*.  or  conditions  uf  contract, 
relative  to  the  constnictiou  and  working  of  veiitral  ilialri- 
biiting  stations  in  funs,  is  ntill  under  the  oonsidenition  of 
the  Municijuil  i'onncil  of  that  city.  It  is  understood  that 
itii  oiloption  would  have  the  eflect  of  almost  precluding  all 
onttTpiise  ill  thu  direction  of  electric  lighting ;  und,  amongst 
the  projijcled  uridertiikinge  of  which  it  would  effCctlulJy 
prevent  the  execution,  are  the  following,  which  arc  referred 
to  in  the  re[iort  of  M.  Lyon-AIeinand  to  the  Electrical 
CouimiLtee  : — The  ContinenUil  Kdij^on  Conijwny  have  put 
forward  a  pro]»oaal  to  establish  u  canalisation,  extending 
from  its  works  at  Ivry  t.0  the  I'laco  dc  I'OiMra,  viA 
the  Kue  dc  Patay,  the  liuo  -loanne  d'Arc,  the  Hue 
(reofTroy-Saint-Hilaine,  thu  Boulevanl  St.  Crermain,  the 
Boiilcviird  Suint-iVlicliel,  the  buuluuurd  da  S^li!uio|iol,  and 
the  grand  bouloviinls,  retiu'iiitig  by  the  Unu  du  Kivoli ; 
thb-Hti  nmin«  iierving  also  for  the  production  ol  the  light  in 
the  f^luce  de  la  Ri'^publique  and  the  Rue  do  Turbigo. — 'llie 
electric  ap|Jiirutti»  and  lighting  comjiany  (Cance  Company), 
the  central  works  of  which  arc  sitiiatod  at  7,  Hue  du 
Faulioiug  Muntiiioi'tre,  pro}»o*e«  to  supply  the  gnuid 
loulevardn,  fi\>»i  the  Hue  Ma7.agnm  to  the  Kue  de  la 
chaussee  d'Antiti,  together  with  the  sunuunding  streets, 
us  far  as  the  Kue  Cadet,  the  Rue  GeofTroy-Marie,  and  the 
Hue  Sidnte-CYrile.  inclusively,  in  one  direction,  and  as  far 
.iH  the  iioursQ  in  the  other  direction. — The  French  Compnny 
of  Electric  Lighting  (Mildc  and  Clere)  projioaes  to  extend 
its  network  from  the  Forte  Saint-Martin  to  Pbioe  de  la 
Madeleine,  including  in  its  ojieratiuns  a  jiortiun  of  the 
Ikiulevard  de  Stnislwurg,  of  the  Boulevard  dc  Sftbiiatoix)!, 
and  of  the  Faubourga  Saint- Martin  and  Saiut-Dtiiia, 
a  [wrtion  of  Rue  Montraartre,  the  liuc  dii  Faubourg 
Moiitmortre,  and  the  mu-rouiiding  strootj,  and,  histly, 
the  district  sun'ounding  the  Op^nu — KL  Palaford  ap- 
plies for  a  concession  over  774  metres  of  the  Boulevard 
lie  Stnisbourg,  the  Botdevard  Saint  Duniit,  the  Kue 
du  Faubourg  Saint  Martin,  and  the  Hue  dn  ChAteau 
d'Kau.  — Ijuitly,  tlie  conijuny  for  the  electricul  transmission 
of  forte  (M.  Mai-cel  DciuckJ  proiwses  to  establish  ita  leads 
from  the  gttnr  tlu  ,Yoni  to  the  Grund  Hdtel,  ri<1  the  Ivue 
Lafayette  and  the  Kuo  do  ht  Chausso^  d'Aiititi  ;  connecting 
tbia  line  through  the  grand  l>oulevards  to  another  line 
supplying  the  limsnf  tin  Comaifrcf,  and  parsing  through  the 
Boulevartl  de  Magenta,  the  Boulevard  de  .Stnubourg,  the 
Boulevanl  do  .Selmiitopol,  and  the  Ki'.e  do  Turbigo. — To  the 
nl>ove  might  Iw  a-lded  the  proposed  inuniei|jal  works  in  the 
basemenlB  ol  the  Halles,  which,  Iwisidea  supplying  the  majket 
buildings,  was  to  light  the  Hotel  de  ViUe  ijuartcr. 
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ELEHENTABY  TESTING  SUITABLE  FOR  ELECTRIC 

LIGHTING  SYSTEMS. 

BV  THOMAft  ORAV,  B.&C.,  F.II.S.K. 

I AU  rights  r(wrT<irf.] 

(Continiuyl  fwru  pagt  ^4S.) 

Calibraiwn  of  iVires. — It  is  not  always  possible  to  obtain 
wires  of  pcrfoctlv  uniform  sMlion,  iiri<l  it  in  still  more 
difficult,  when  alloys  like  flennan  ailrer  or  jilatinoiJ  are 
iiMd,  to  obtain  wirM  of  pcrfecLly  uniform  elactrical  reiis- 
tanco.  It  ia  iniportuiit  tlicrcforo  to  have  some  i-eady  ra&ms 
of  tenting  the  eloctrical  uniformity  of  tho  wirws  t«  Ijc  uswl 
for  tiie  wire  Hiide  in  n  KirchofTB  or  similar  I)riilye.  Tho 
following  method  n'ill  be  (uuiid  convenient  und  nulficiently 
accurate  for  a  prcliminarv  test  of  tlic  wiru  Wforc  it  is 
goldcred  into  the  bridue.  l^t  W,  Fig.  1 4,  be  a  iiiecfl  of  tho 
wire  to  bo  t««t«d.  Join  it  betx^'ecn  two  binding  screws 
A,  iJ,  or  soldor  it  to  the  liuui^  uf  two  w-oodnscruwa  fixed  in 
li  Table  or  piece  of  hoard,  (.'omiect  up  in  circuit  with  liie 
wire  *  biilWjry  K,  introditcinij  into  the  circuit  a  key  or 
broak-circuit  plug  1',  Oti  one  side  of  u  block  of  dry  or 
]mral)ined  wood,  or  vuloiinite,  C,  fix  two  springs  a,  h,  five  or 
t4ii  continictrex  apnrt,  mcnsiu-ccl  between  two  knife  edge 
contjLct  pieces  soldered  on  the  lower  sides  of  the  springB. 
CMt  n  narrow  V  groove  jxirjllel  to  the  edge  o(  tho  U^wk  (', 
and  place  the  edge  of  the  block  far  enough  ttniler  the  wire 
to  allow  tho  wire  to  rest  in  the  Rroove,  with  tlic  coiitactfl 
attached  to  tho  Hjirings  resting  uii  the  top  of  it^  •r»iii  the 
4t)octi\x)oii  of  n  high  resiKtaneo  and  >>cn«itive  galvikiinmctcr, 
G,  to  tho  two  springs,  u,  i,  and  note  the  zero  (tf  the  galva- 
nometer. CloM  the  circuit  of  the  Imltcry,  E,  and  note  the 
deflection  of  the  gnlvnnometer  sfter  it  baa  iienomo  coii^ttuitn. 


■ll- 
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fio.  11. 

Tbcre  will  1>e  a  Bliglit  variution  at  firat,  due  to  the  heatittg 
o(  the  wire  by  the  ciinent.  Then  slide  (_'  slowly  along  the 
wire,  iind  c)bserve  wh^tht-r  there  is  any  change  of  deflec 
tion.  If  thei-u  in  no  chitnge,  the  wire  la  ro  nearly  ui>iforni 
tbut  this  niL'tliod  Jt  nut  HCnsitive  cuuiigh  to  iihow  Ibu  viirin- 
tions.  If  there  is  a  cUatifje,  the  wire  msiy  bo  cidibruted  by 
notinj^  the  ^vnnometer  deflection  at  diflerent  yamUt  along 
bho  wire.  The  ctirre  uf  vari.alion  along  the  wire  cun  be 
clearly  shown  by  plotting  the  results  of  the  experiment  on 
section  paper,  divided,  nay,  U:i  tenths  of  an  inch,  und  draw- 
ing a  smooth  riirvc  thruugli  them.  SupjHMe,  fui'  vxiim]ilv, 
that  the  dellectiun  of  the  galvariomuler  w;ui  nlxriit  ■"■OU 
Boale  divisions,  and  that  it  vaxieii  a  few  divisions  backwards 
knd  forwai'd^  i  we  may  tuke  any  line  on  the  section  jKipor 
for  the  dOO  line,  and  u«ing  one  division  nf  the  ]miivr  as  one 
scale  division  plot  tho  variutitm,  from  TiOO  above  and 
below  the  line,  nuing  for  aliscisftit  lengths  jilong  the  wire 
from  one  end,  recliuwl  to  a  i-uiivenient  stak*.  The  s«nai- 
bility  of  the  method  liere  indicated  may  ho  increased  cither 
by  increasing  the  current  through  the  wire,  or  by  incrcuB- 
ing  the  setisihility  of  the  gal vatiometvr,  ami  using  what 
has  Eometinies  been  called  a  "  false,"  and  sometimes  un 
"infeiTod,"  zero  for  the  galvanometer.  In  this  niethixl  the 
deflection  of  the  galvarioniel^r  needle  in  brought  approxi- 
mately to  the  aoro  of  Ibi'  scale  Jpy  nitNins  of  a  permanent 
taaonet,  placed  with  its  length  ItoriKOntal  and  at  right 
angles  to  the  length  of  the  needle  when  in  its  zero  jHisiiion. 
Tms  is  equivalent  to  deflecting  the  ne*Mlle  when  no  current 
is  flowing  off  tho  scale  in  the  ojipomte  direction  from  thnt 
in  which  the  cnn-ent  deflects  it.  The  oircciivc  zero  may  \k 
inferred  by  varying  the  distance  iMttwoen  n  and  h  by  a 
.measui'ed  fraction  uT  tho  total  distance,  and  obscrviDt;  the 
nge  of  defiectioi).  This  clinngv  uf  deflection  wi)l  bi; 
^the  same  fraction  of  the  totid  rlellection  as  the  change  of 
distance  between  <i  and  h  is  of  the  total  distance  between 
tbem.  The  dellection  may  be  reducett  to  7,oro  hy  moans 
of   a    coil    itUtce<l    with   its    plane    parallel    to    that    of 


the  galvanometer  coil,  either  the  position  of  the  coil, 
or  the  Btrength  of  the  cun-ent  through  it,  being  v&ried 
until  Kflro  deflection  i«  ohlained.  The  cun-ent  through  this 
second  coil  may  be  obtained  either  from  an  independent 
battery,  or,  which  in  better,  it  may  be  obtained  from  a 
dilfeient  ^MTt  uf  the  wire  which  is  being  calibrated.  This 
method  of  coinpeusiLtion  suggests  at  ouce  a  dilTerential 
giilvanoiiictcr  as  a  convenient  instrument  for  the  test.  The 
electrodes  of  one  coil  of  this  gtdvjtnomoter  should  he  con- 
nected to  two  pointK  near  A  or  B,  and  the  some  distance 
aixirt  »8  the  oontdct«  of  the  tphngs  <e  b.  For  use  in  thia 
way  it  is  veiy  convonient  to  mive  one  of  the  springs  <i  or  2 
mounted  on  a  fine  screw,  by  roeami  uf  which  the  diirtanca 
l)ctweeii  the  contacts  can  be  varied.  The  total  vahio  of  the 
Jeiluctioit,  whidi  would  be  obtained  if  the  current  through 
coils  connected  to  a  and  f>  alone  flowed,  can  then  be  found 
by  turning  the  screw  through  such  a  distance  as  to  give  a 
c^mveiiivnt  delluctiun.  If  the  disijlaooniwit  of  the  sjiring 
due  tt)  turning  tho  screw  be  i„  the  total  distance  Iwtwccn 
the  contacts  a,  the  deflection  liue  to  turning  the  screw  D, 
ami  the  totiil  deflection  !►,  then 

The  slider  may  then  be  drawn  along  the  wire  and  the 
rlefleclions  noted,  and  pnt  down  in  the  fonn  of  a  curve  as 
indicated  al»ovc,  or  the  deflections  may  l>e  always  reduced 
to  zero  hy  mcoJis  of  the  screw,  and  the  |)ercentage 
variation  oi  the  wire  estimated  from  the  step  and  Dumber 
of  turns  of  the  m-row  and  the  total  distance  between  the 
conlflctA.  It  is,  as  a  rule,  quicker,  and  quite  as  accurate^ 
tu  leave  the  screw  fixed  and  read  the  galranomaler 
dclloctioiis. 

The  following  method  of  calibrating  a  wire  has  been 
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described  hy  Prof.  C^rey  Foster,  and  is  commonly  known 
as  Foster's  method,  [t  is  intended  to  divide  u  wire  into 
sections  of  equal  rBsisCauec,  and  it  is  callable  of  doing  m 
with  giiait  exiwtiie.'is.  Let  wl-c  the  wire  to  I>e  calibrated. 
Coniiiitt  it  in  series  with  s  liattory  K,  ua  shown  in 
Fig.  I'l,  and  arrange  a  soeond  wire  »',  in  a  oonvei 
position  relatively  to  w,  so  that  the  two  wire*  mayi 
cuniiecled  in  purullel  by  means  of  tho  connecting  p 
and  (-.  The  j-esistance  g  k  called  the  gauge,  and  it  ie  con- 
venient for  it  to  l»e  a  definite  fraction  of  the  resistance 
IT.  +  g.  say  ii  t«nth  of  that  itwistiince.  Tho  connecting 
piece  f  gonL-mlly  has,  and  itt  here  a««iin)ed  to  have,  so  smaO 
a  remtince  thnt  it  is  nti^jligibkt  compared  with  g.  The 
coiuioi-tione  should  be  made  hy  moans  of  tnercoiy 
cups  at  A,  B,  C,  D,  so  lut  to  uvoid  error  due  to  rau^ 
taiipo  at  those  [Mints,  llie  mode  of  opORition  ii 
aa  follows  :—t'onnuct  tine  electrode  of  a  gahanoraetor,  0, 
to  the  mercury  cup  t),  and  find  the  |Kiiiit  n  on  icat  which, 
when  contact  is  made,  tho  gulvsnomoler  needle  is  not 
deflected.  Next  keep  the  contact  at  a  and  interchange  J 
and  f  and  then  find  tlie  jiwirit  h  on  k\  at  which,  when  con- 
tact is  made,  the  galvanometer  shows  zero  deflection,  Vto- 
cuotl  in  tht«  way  by  interchanging  <;  and  r  and  finding 
alteniatclv  points  en  fc  and  tCj,  as  iiMlicatc*]  1>y  the  dottea 
lines  in  the  figure,  until  the  end  of  the  wire,  ir,  has  been 
rcjichcd. 

It  is  clcjir  that  the  successive  sl«p8  along  ip  and  in,  ate 
equal :  bocauso,  after  Ixilance  has  been  obtained  with  the 
^Ivaiiomctcr  cotuiccted  from  D  to  <■  n  resistance  of  ^  -  c  it 
transfcrR-d  to  the  other  end  of  tlic  bridge,  and  hence  a 
resistance  li  \i  equal  to  jr  -  c  must  lie  |]a^ed  over  befoiM 
l>aliinec  can  be  again  obtained,  and  this  is  tb«  ea«e  for  each 
step  along  iCi,  hence  iCj  is  divided  with  equal  steins.  Again, 
II  It  iit  the  Riime  fraction  nf  X  B  that  j/  In  of  c  +  n,  +  y,  atid 
li  B  is  the  same  fraction  of  A  Bthot  ^i>-i-j7isofc  +  v,-(- 
that  is,  since  A  D  =  jr,  when  r  is  negligible,  il  B  ia  twice  u 
and  fo  on.     When  g  -  f  difTers  aonsibly  from  y,  the  first 
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g  is  gnaWtfan  the  Anccecding  oiie^  and  for  tlwi 
ii  generally'  ]>referre(l  to  mulce  ii\  tlie  wire  to  )>e 
I.  Thore  is,  howovw,  the  advantage  in  the 
bore  indicated  that  r^,  ic,,  and  7,  may  iorm 
a  permsnent  piece  of  a)i|u]'»tiiit  for  the 
Kiid  K-,  Biiiy  bo  mado  of  conijKLrnlivoly  tiigh 
oitbertijr  making  it  a  tliinwirnor  by  doubling 
1  time*  backmnU  and  forwaiTU,  gridiron  like,  and 
it  long.  The  gau^e  (i  can  then  be  nia<ie  of 
khce  that  if  (^  be  a  thick  L*  nf  copier  im  roniA- 
j"  be  neglected.  In  can-jing  out  thi*  nicthixl  (';*ro 
ttokon  that  th«  ends  i>f  '/  and  ''  iiro  clvun  and  well 
it«d,  and  that  tlicy  tnake  contact  diret^tly  on  th« 
:  the  cnp  s>q  that  no  niorairy  rcsisluiic«  is  inter* 
[Tbe  end*  of  r;  uliould  bo  thick  jiieccs  of  c-opiier  so 
variatioii  in  the  t|uantity  of  mercury  in  ibe  cu|« 
at  affect  the  r¥»i8tsince.  The  conliniml  iiiturchan^e 
.  r  is  apt  to  lift  globules  of  itivrcitry  out  of  the  cu\ib 
ul  thimi  orer  the  bomxl  on  n-hich  the  wires  »re 
uimI  care  must  be  taken  ibnt  thma  do  not  touch 
if  tlicy  aro  of  a  material  thut  ai»a]gunuil«s  with 

iwing  modilications  of  Foster'^  niethotl  |KM»ce!t 
nta^e  that  no  mercury  cui«  iiMid  Im  usm),  imd  the 
in  tht'  wire  circtiita  are  idl  pemuincntly  made  and 
Hoklrrcd.     Let   ir.  Fig.    Ifi,  t)0  tie  wire  to  he 
:1,  nixl  ir.  iiii  aiixniniy  wire     Connect  tbe  eiictn 
,  vilher  (brwilv,  or  by  means  of  11  i-onnectin;;  piece 
he  «iul»  It  atM  U  by  meana  of  a  e-mail  rcsiaLuiice- 
INit  one  of  the  Uittery  eltitrutltDi  lu  A,  niid  the 
tho  lever  of    ibo  kev    K,  und   tha  front  and 
tjm  of  tJie  key  to  the  pointtt  B  imd  D  respectively. 
of  lJ»c  key  K  the  bau«i^'  may  be  put  to  B  or  D 


np-^ 


j: 


Hh 


Via   16. 


will  of  the  operator,  the  reaiKtance  of  tbe  connecting 
and  the  key  contacts  Iteing  aln-ays  in  the  battery 
With  tho  luttcry  lu  I),  aiul  one  uWlrodc  of  tlic 
nneter  to  I^  lind  lUo  tnint  h  which  has  the  name 
At  aa  R  Then,  vrith  the  buttery  to  |{,  and  one  clcc- 
iC  the  jJiaU'anometvr  to  It,  lind  Cha  jitiint  a  which  liiui 
ne  iiot^ntial  aa  A,  and  no  on.  The  ulcps  alonj;  A  It 
i,  in  thin  case,  e<iual  to  each  olbor,  but  they  have  a 
it  ratio  ;  luid  hence,  if  it  t.«  timplv  tho  uniEoniiity  of 
•  which  is  to  be  tested,  this  uietWrti  Kt-rves  the  pur- 
Tfectly.  If  it  ia  desirwl  to  diviilt-  the  wiro  up  into 
9  of  c<nut  rCM^tunce,  it  may  1>e  done  by  ciilculutioii 
le  rrsiilta  of  this  vxjMrimunt :  but  a  nuuv  cimveiiiijnt 

for  thi*  pHTposB  is  described  Ik'Iow.  It  ahnuld  Iw 
iMTod.  in  tbe  practical  use  of  thi«  method,  that  the 

it  linn  ptit  to  the  evi\  of  the  wira  to  Iw  calibrated  ; 
ia  not  done,  the  first  iitep  is  not  in  the  regular  aeriet 
IB  oCbere.  Thus  If  D,  together  with  th»  j;aug«  7,  fom 
t  atcp  of  the  scriw  aJong  «',.  The  roUtire  vuluos  of 
r«i«nt  KteiM  alun^  either  of  tbe  wires  may  lie  readily 
M  follows  ;  Let  y^,  :r^  x^,  .  .  .  lie  the  siiecewive  step* 
ir,  and  v,.  y^,  .u^.  .  .  .  those  along  v, ;  and  let  tho  ro 
«  of  V  and  ir^  be  Jt  and  R,  reajiectively.  Then  we 
'\  Ohtn's  law,  or  bvthe  ordinary  Wheatntone's  bridjfo 


R,  -  y,     H 


or  y,^ 


It  +  fl 


a  iho  Mme  way  wc  ol>tAiii 


■9t 


by  (1)  9t' 


A. 


i<i 


by(l)and(2)y.= 


R  +  j? 


(1) 


Zi.{2) 


(3) 


SinuUrly  we  hare 

U   -   Ii 


/!+«, 


R 


BT^i 


or  a^  = 


R 


(#,+P)     -    (*> 


ET+s 


<!ti+!ia+9)  :.  ^yi.^)^ 


R 


■y.  (6) 


Hence  by  equatic«,  (2),,  =^^_-^_^ 

R 


R,  +  y 


'1  +  'S  +  'j 


(ji^-y. +  y»  +  *>- 

R 


B,  +  y 


9v 


Hence  by  «iiiiit.ion  (3)  wid  (6>/,  =  |^_^^^_|'/,  {7) 
At,  Stc     Hence  wo  have 


'j=-:3  =  -^=  Ac.  -  1'  =  -?^=  Ac. 

■r^    3-,     I, 


.(8) 


(R,+.7)(R  +  ?) 

tYom  orpmtion  (R)  wo  see  that  the  length  of  thero  buc- 
ccfisivo  8te}>G  along  the  wiro  w  and,  with  tho  <)Xcci>tion  of  the 
fir-st,  along  7/j  form  a  geometric  aoneis  hn\*in;j  tnc  common 
mtio  KK,  ,,(I£,+p)  (R+i;).  The  [WRpor  value  of  this 
fmction  iuid  tnc  imiformily  of  the  wire  cnn  bo  readily 
found  by  plotting  the  rpsidl*  in  the  form  of  a  curve  in  a 
«)railar  manner  to  th;it  expbined  alxive. 

Ill  oDier  to  i-ibtjiin  6t**[tf  of  ciiul  ro»i*trtncc  alonp  tho 
wii-e  by  thifi  mcthml  two  j^u^^csf/of  oqiul  reDieluiicu  are 
ii$o<l  to  connect  the  two  ends  of  the  wire«  ir  aod  iCj.    A 


Fio.  17. 

convenient  arnuigement  for  the  ptiirposc  is  shown  in  Fig,  17- 
Two  keys,  K  and  K|,arc  placed  side  by  aide,  and  tho  battery 
ifi  conne^'ted  to  the  levore  as  shown.  The  front  stop  of  K 
is  cfiniicctcd  lo  C,  iiikI  the  back  stop  of  K,  to  I>,  and,  in  the 
wimc  way.  tbe  front  stoji  of  K,  is  conncttctl  to  H,  afid  the 
Iwtck  alrtji  nf  K  to  A.  Thiwt,  wlien  the  levers  of  the  keya 
are  similarly  placed,  the  battery  is  either  joinwi  ncro«s  from 
C  to  li  or  from  A  to  D.  Join  it  in  the  first  place  from  A 
to  1),  and  lind  the  [)oint&  which  hatttlie  aamc  potontiiit  ua  U, 
then  join  it  from  C  U)  B,  and  find  tlio  [toint  A  which  has  the 
aumc  iK>tcnti;i[  as  h,  and  proceed  in  this  way  until  the  [Kjjnt 
A  U  cither  exactly  ur  nearly  reached.  The  rcsintanccs  from 
B  to  ii,  fi  to  '/,  Ac,  will  bo  all  W[ual.  Let.  a«  before,  the 
raiiNtaiiccA  of  the  itncceftfive  bIci»  idon^  it  \m  .5r„  i^,  i^  Ac, 
mill  those  atunj;  w,  bo  jr,.  y.,  v,,  Ac  ;  and  let  tho  resistance 
of  the  wire  w  bu  It,  and  Utat  of  w,  lie  K,.     Then  wo  have 


.ft. 


R,  +  ?  -  y, 


or,   y, 


yt  +  y» 


R  +  y  ■ 
if  +  ^i 


0) 


Bi  +  ff-(yi+y,)     B-V, 

K  +  ff  K  +  9 


Hic,  &c.    SimiUrly  we  have 

_^i_^  !f\+9 
ft+j;-Ji     It, -1(1 


or  ^- 


,E  +  ? 


Hence  by  (I)        r^  "  if 


Ri-t-9 
R+B,  +  2!7 


iHi+i') 


<3) 


JTi+a*, 


yi+y^+y 


j-i  +  •«■« 


R+y-(«]+'j)     Ri-C»i+yt) 

>^(yj+y,+j)»ndby(3).«i 
R,+ir 


R+y 

K  +  9 


9t 

Hence  by  (2)  'i~'i (^} 

Himihtrly  it  may  be  proved  tfaatr,  ^ri.amlMOn.  Hence,  by 
equation  (4)  we  see  that  the  wire  ir  is  divided  into  sectious. 
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which  httve  each  the  peaistance  jf  (K  +  R, +2  ff);  (U,+ff). 
Whoii  It  is  oqiwl  to  Itj  t.h«  eectioiia  luve  each  tli«  rfisiataiicfl 
2  j~that  is  to  any,  tho  siim  of  the  reHiMaiiM  of  the  two 
gAlltfO  wires,  nml  ax  Tt,  Ik  incrtmscKl  tho  renUtance  of  the 
BMtiotM  diminish  u|>proachiiig  nearer  and  ncmrcr  to  </. 

(To  bf.  caiilinnfd.) 


SIMPLE  ELECTRIC  MOTOR. 

It  i:«  gonerallv  iiii<lerBtoncl  that  an  efficient  electric  motor 
cunnot  1)6  muiie  without  the  ufte  of  iiDichinery  and  tinu 
loolf.  It  is  also  Wltovoil  that  the  exiwiiso  of  loutorim, 
cast! ti^f,  iiiid  Kintenaln  of  varioiw  kimU  reouire^l  in  the 
coiifitritetioii  of  a  goo<l  electric  motor  it  coiwiiierahie.  The 
little  motnr  shown  in  the  engravings  mis  (lev  inerl  :iiwl  con- 

Btnicled  with  a  inew  to  assistitiy  uni.iteiu-s  and  hoionnwa  in 
elecuicily  to  malce  a  motor  which  tni'ilil  he  (irivcn  to 
aitvsntage  by  a  current  derived  from  a  iKiitvrj-,  and  which 
would  have  MifUciciit  power  to  operate  an  unlinary  foot 
lathe  or  any  light  machinery  rctiuiring  not  over  one  man 
power. 

L 


wound  in  even  Uycm,  uiid  when  (lie  win^Iin^  is  com 
the  i^iHMil  and  iUi  contcau  shoiiid  Iw  placed  in  a  hot 
and  allowed  to  roniain  timil  the  Khella«  melts  and  the 
volutions  of  wire  arc  cemented  toother.  .\f t«r  coolitig 
iron  wire  ring,  B,  is  within  from  the  spool,  and  con 
with  u  single  ^ieknoM  of  adhecive  tape,  to  iDsare  in 
tioii. 

The  ring  is  now  sismwl  off  into  tweK'O  equal  diyia 
ami  liiitw  lire  drawn  around  the  ring  transversely.  di*"i 
it  into  twelve  equal  «gment.i.  us  ahovn  in  Fix-  3. 
wedge-shftped  pieces,  C",  of  huni  wood  are  notcbea  and 
to  tho  linn  BO  n»  to  enclose  a  sjace  in  which  In  wind 
roil.     This  coil  conRijita  of  No.  16  cotton -eovciwl  oo 
magnet,  wire,  four  laycni  deep,  Micb  layer  haviuf;  eiplil 
voliitionsi.    The  end,  n,  ,ind  ine  ^leginning.  b,  of  the  win 
torminato  on  the  «ime  aide  of  the  coil.     The  last  !iiy( 
wiie  should  Ik:  wouml  over  two  or  three  strands  of 
threiwl,   which  should  ho  ticil  after  the  eoil  in  compl 
thiifl  liiiidin;;  the  wire*  together.     When  the  first  eeetio 
the  wiinlinj^  i«  liiiiKfaed,  the  wire  is  cut  off  and  tbv 
(;iIh>iiI.  two  inilics  in  li-ngth)  arc  twistotl  to-^elher  to  c 
the  ooil   to   roLiin   its  «ha|iG.     After  the  completion  of 
first  sGction,  one  n(  thu  [■ictv-'',  C,  i»  moved  to  »  new  po« 
and  the  second  aoclion  is  pruccctlcd  with,  and  so  on  I 


Fin.  1.— Aimjtlr  KWlxio  llntor  (alinut  lialf  dtfX 


The  oidy  machine  work  renuired  in  the  constniction  of 
the  motor  illiislnited  in  the  turning  of  the  wooden  su)>port 
for  the  armature  ring.  Thu  mutenals  co^t  \v.vt  than  four 
dollars,  and  the  lahonr  is  not  great,  although  some  of  the 
opontliont,  *uch  a«  winding  the  iirniatureaud  field  magnet, 
require  some  time  and  consitlemlilc  {Kit i once.  On  thu 
whfile,  however,  it  is  a  verj'  easy  machine  to  make,  and  if 
Mcefnlly  coiiatnicted  will  ceiftainly  give  satisfaction,  Onlv 
niob  DutcriaU  us  may  lie  pnxural  anywhere  axv  reiiium). 
No  patterns  or  castitigs  are  needed. 

Beginning  with  the  iirmsittiie,  a  wooden  tpool,  A 
(Fig.  2),  :<honld  lie  miulu  of  .tiiflitieiit  HJie  to  receive  the 
soft  iron  wire  of  which  the  core  of  the  unnnMirL'  is 
formed.  The  wire,  Iwfore  winding,  should  !«  vnrninhed 
with  shellac  and  allowed  to  dry,  an<l  the  surface  of  thu 
a[KioI  on  which  the  wire  Ir  wound  should  lie  covered 
with  pEijier  to  prevent  the  sttrliing  nf  the  varnish  when 
th«  wire  ia  heated,  aa  will  presently  lie  describod.  The 
size  of  the  iron  wire  id  No.  IS  Araericnii  waru  gango.  Thu 
spool  iH  SAi'i-  i'l  diameter  in  the  smaller  [jart,  »ml  L'in. 
in  length  liotween  the  flangee.  It  i^  djvide<l  at  the  centre 
aiid  fastened  to^t'tlier  by  screws.  Kadi  ]uit  i^  tii|>cred 
slightly  to  facilitate  its  removal  from  the  wire  ring.  The 
wire  ia  woitnd  on  the  spool  to  a  depth  of  giit.     It  sbotild  be 


the  twelve  sections  are  voiinil.     The  coils  of  thu  riiij; 
then  v'artitahed  with  thin  shellac  varnish,  the  varnish  W 
allowed  to  aoiik  ifit<]  the  interior  of  the  i-oitri.     Fiivdly, 
ring  is  allowed  to  mmiiin  in  a  warm  place  until  the  mm 
is  thnroiighlv  dry  and  hard. 

Oitre  uiiuuld  Iw  titkeii  to  wind  all  of  the  coils  in  the  n 
direction,  and  to  liave  the  same  mimher  of  eonvolntioiw 
each  coil.  A  conveniem.  iray  of  carrying  the  wire  throi 
am)  aruiuid  the  rin^'  in  (o  wind  iijxin  a  small  ordini 
BjX)ol  enough  wire  fur  :■  Hinglu  Miction,  tuing  the  spool  i 
snnttle. 

The  ring  i*  mountod  iiimn  a  wood  snpport  or  htdit 
and  is  held  in  place  by  tno  wooden  collar,  It,  both  huhi 
collar  being  provided  with  a  concave  Hangefor  receiving 
inner  edf^es  of  the  ring.     The  collar,  H,  v  fajtunu*!  lo 
end  of  the  hub,  U,  hy  unlinary  hrasa  wotxl  screws,     ft 
huh  and   collar  are  mounted  on  a  ^..  ateel  shaft  fcumei] 
Stubh's  wire,  which  ncaU  noturin'iig.     A  piiliov  isforT 
iiitegralty  with  the  collar.  H.     The  end  of  ihe  huh, 
which   in  provide*!  with  a  Hange,  i.*  prolonged  to  form 
couimulatur,  and  thu  terniinals  "  ''■  of  tlie  ring  coib 
arnin;:e<l  along  thu  surfncu  of  the  hub  and  in.wrted  in  W 
holes  drilled  in  the  buli  in  \mU-9.     The  wires  are  arrmni 
ao  ihtki  one  hole  of  «ach  }>uir  recaivos  tli«  oiit<r  cad  of  i 
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toQ,  ajid  the  out4^^  bole  receives  the  umer  eod  ol  the 
Mxt  coil,  the  cxtreiailieJt  of  the  wire  boing  scrapeil  liufon) 
iMection  iti  th«  holes.  Tlte  UiaUni'e  between  the  holes  of 
flMh  [jnir  is  RuKcioiit  to  Move  u  hniRs  wood  Bcrcw  to  enter 
entl  of  the  hul),  O,  and  furin  im  uluctricu)  cuiiUcb  with 
virp3  of  tho  jMJr,  as  kIiowh  in  Fig.  4. 
.There  Iwirt^  twdlvu  iirnuiltiri!  flection.i  and  twelve  jrairs 
tunniiiiile,  there  will  of  cjui-so  1)o  itMiiiiitMl  u  cuiTcs|)">iiii- 
stitcr  »i  )>niK4  ncnvra.  Theoe  icrew*  ari)  insertw]  in 
of  the  )iul),  O,  BO  as  to  eusie  exactly  even  u'itb  Ibti 
the  hub.  This  coin|)let«s  the  iunulurc  and  the  wtu- 
mataior. 


is  secured  to  u  Im9s  board,  G,  m  shown  in  Fi^  7,  and 
^ooYe«  art)  made  in  the  odi-ca  of  the  block,  timl  corroepond- 
itig  holes  ara  formed  in  tho  base  to  receive  wires  for 
t«m)>or»rily  bindin^  the  iron  strips  together.  Opjioeite 
eitch  utij^lo  of  thu  bWk,  V,  niorliseB  are  made  in  tho  1iii«e 
boanl,  G,  to  receive  the  Wja,  if,  mid  wedges, r.  Each  key. 
(/,  ia  retaineil  in  its  mortise  by  a  dovetail  as  shuwn  in  Fig, 
^.  By  ihts  iU'nuigement,  ntchliyerof  the  strip  of  iron  may 
bi>  held  in  uostiion  as  the  fiiniiiitioit  of  the  miigitet  procewls, 
the  several  keys,  d,  and  wedj-es,  r,  liuiiig  rvmovoit  and  re- 
placed in  MiccetMion  m  the  iron  strip  is  carried  aruuiid  the 
block,  F.     When  the  magnet  baa  reached  tho  re^uireil 


f  ^ 


Pm.  3. 


Fws.  7  .isn  8. 


U      - 


'•^.. 


iV 


it 


«4IU1 


1, 


■teiiViii.  .I'Jtt 


£ 


R«4 


Fnis.  2,  4.  5,  AMI  6 


Bifpre  proceeding  to  mount  the  nrniittiire  »haft  in  jourital 
^tiM,  it  will  tie  neccsaary  to  construct  Ihu  Held  mugnet,  mi 
Ur  ludiuic  mmt,  to  tome  ectcnl  at  lc;ist,  be  miulc  by 
*rtlBu(  thumK"  The  body,  K,  of  the  Held  niitgnvl  con- 
■Itiof  <tritM  of  Riu»ia  iron,  audi  us  is  used  in  tb«  niaiiu- 
(»hin>  o(  stoves  and  stove  |iii>e.  Tho  strips  iire  2Jiii, 
*iiie,  their  corabinod  Ifnyth  beiiiy  miflii-iont  to  build  up  ;i 
b^iiel  core  ,'^111.  ibich,  of  the  form  shown.  The  motor 
ilhitnted  h:is  13  layers  of  iron  in  the  mayruit,  laich  rcitmr 
U*a)iuut  l^m.  of  iron;  approximately,  .'*r(  fi-nt  altogether. 
Tm  woodeu  Uoi-k,   F,  on  which  the  uajiuct  is  formed, 


thickneitf^  the  wedges,  c,  are  forced  down  so  as  to  hold  the 
iron  fii-mly,  then  the  liiyori  of  iron  aro  closely  bound  to- 
gether by  iron  binding  wire  wound  lU-ound  tho  magnet 
through  (he  jjroovos,  c,  and  holes  in  the  base  IxHinl,  G. 

The  next  st«ji  in  the  constniclion  of  the  imichino  is  tlio 
winding  of  the  field  nutgnct.  To  insure  the  insulation  of 
the  magnet  wire  from  the  iron  coi'o  y(  the  magnet,  the 
bttur  IB  covored  upon  the  i»arts  to  be  wound  by  adhesive 
tujie  or  by  cotton  cloth  attached  by  metuia  of  sbeUac 
varnish. 

The  direction  of  winding  is  cleai-ly  shown  in  Fiy.  "J.  Five 
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layers  of  No.  18  maguct  viw  arc  wound  uiwn  each  section 
of  the  mngnet,  the  windinj;  of  seclioiis  I  and  2  being  oppo- 
nitclj  uirangtKl  with  rMpect  to  «ttch  other.  In  like  manner 
the  wnmling  sections  5  and  4  uru  opiMJsiiely  ;in.iiigeii.  The 
winding  of  section  I  is  also  opjmsit^  to  that  of  .1,  ami  thiit 
of  2  ieopijotilctothat  of  i.  The  winding beKitiflnttheonter 
end  of  ttic  magnet,  iiml  cuds  ut  iLu  inner  unu  of  the  seirlioii. 
Whfin  the  nvinaing  is  complcteti,  th«  tcm|x»rjrj-  Iniidiiig  is  re- 
moved. The  outer  ends  of  I  and  2  ure  oonnecteti  tojiiethor 
and  the  outvr  ends  of  S  und  4  lu-o  coniitKtud.  Tho  inner 
ends  of  2  and  4  are  connected.  The  inner  end  of  S  i»  to 
be  connect«d  with  the  commutator  bruih,  /.  Tho  inner 
of  1  is  to  bo  conuoctcd  with  the  binding  post,  g,  and  tlio 
binding  i>oRt,  jr,  is  to  be  connected  with  the  comniuLiLor 
bnwh,/. 

Thti  field  raajnict  is  now  jikcud  xiiion  » Iwae  having  blocks 
of  suitable  height  to  sumKirt  it  in  a  hori7.ontal  |ju«ition.  A 
block  i?  placed  Wtween  tne  coila  to  i)revent  the  top  of  tho 
mofcnai  from  clniwiiij^  down  »]n}u  thu  ■(rin^itiire,  a.nd  tho 
tnitgnot  is  seciirud   in   place  by  bnua  HLnipft,  ii»  shown  in 

Fifti. 

The  ttrnuturo  is  wrapped  with  three  or  four  tbickneesos 
of  heavy  m|«er,  and  inscrtod  in  the  wider  ixiil  of  the  field 
magnet,  the  puper  serving  to  cciilre  the  annalure  in  the 
nu^not.  Thu  aroutiU'o  i^tiu.ft  in  lovelli^d.  and  ■irningc<l  :«t 
right  angloa  with  tho  liuld  inogut-t  The  puata  in  whicti 
the  urmntiire  shaft  is  jonrnalled  are  bored  transvoraely 
larger  thaji  the  shaft,  and  :i  hole  is  bored  from  the  top  down- 
ward, ISO  00  tu  commnniciity  with  the  triiiisvcroo  bole.  To 
jirevent  the  binding  of  tbi;  Journal  l>oxes,  thi-  exposeil  ends 
of  annatnrc  shaft  are  covered  with  a  thin  wnsb  of  pui-o 
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cluy  and  allowed  to  dry.  The  posts  are  secured  to  the  l»«8e, 
with  the  ends  ul  the  urniiitiiro  ihaft  received  in  tho  trans- 
verw  holea.  Waahere  of  |]n«tcboiird  aro  placod  upon  the 
shaft  on  omwaite  sides  of  the  imsts,  to  coniine  iLe 
melted  inuul,  which  is  to  form  the  journal  boxes.  Ri)> 
bitt  metal,  or,  in  its  absence,  tv]*  metal,  is  molted  and 
poured  into  tho  bikwc  aronnd  the  sliaft  thrmugb  the  ver- 
tical hole  ill  the  jiost.  The  journal  htixes  thin-  formed  are 
each  provided  with  an  oil  hok',  oxtonding  from  the  top  of 
the  [Kiiit  downward.  If,  iifter  cluLning  and  oiling  the 
bojce*.  the  shaft  does  not  turn  freely,  tho  lioxus  should  be 
reamed  or  SL-nipod  until  the  desiral  ireeduin  is  Boi'urwl. 

All  that  in  now  requiixxl  to  complete  the  motor  in  the 
commutator  bnishes.  //,  They  Oiich  consint  of  throe  or 
four  strips  of  thin  hard  rolled  toppei"  curved  as  shown  in 
Fig.  i,  to  cause  thoni  to  bear  u^xm  tno  screws  in  the  end  of 
the  hnb,  C^.  The  bnwhes  are  secured  by  small  bolts  to  n 
disc  of  vulcaiiiseil  fibre,  or  vulcanite,  at  diaiuotrieaJly 
opposite  pointe,  as  shown  in  dotted  lines  in  Pig.  5,  and  the 
bnishea  are  aiT-angod  in  the  direction  of  the  rot^vtion  of  the 
armatiu'G.  In  tho  bnish-i-MiTying  disc  is  formwl  ;t  cni-ved 
wlot  for  receiving  u  screw,  8ho«-n  in  Kig,  C,  which  ]Ki)*Aefi 
through  the  slot  into  the  \xyfil,  a.tid  bervcs  to  bitid  the 
disc  ill  any  ]x>«ition.  The  disc  is  muuuUHl  un  a  boss 
proicttinK  from  the  inner  side  of  the  |>oat  concentric 
with  the  aiTiiAturc  shaft.  The  bnish*?  are  connected  up  by 
means  of  flexible  cord,  as  shown  in  Figs,  1  and  9.  The 
most  favourable  jiosiuon  for  the  bnishes  may  soon  be 
found  after  applying  tho  cun-ent  to  the  motor.  Tho  ends 
of  both  bnishe*  will  lie  ii.pproxiiiia.wly  in  the  same  hori- 
sontil  phiiie.  AVheii  the  motor  is  in  o]>eration  the  direction 
ol  tho  current  in  the  conductor  of  the  field  maguct  is  auch 
a.s  to  produce  conse<pient  jiolas  above  and  below  the  arma- 
ture- 


Eifiht  cells  of  plunging  bichromate  battery,  each  bavtol 
one  zinc  phito  Sin.  by  Tin.,  Mtd  two  carbon  ]^tea  of  tl 
same  sise,  will  develop  sxifficient  power  in  the  motor  to  n 
an  ordinary  foot  lathe  or  two  or  three  sewing  machinea. 

The  dinien«tons  of  the  i>ai-t«  of  the  motor  are  tAbolaU 
below :— 

LcoKtli  oCliatdiiiagiirt  litMileJ IMiOt     l 

luti^rnAl  ■lidttiiirUr  of  polar  soctioin  of  magnet    H  „     I 

Width  o(  mrigiift  nnr*  ^<i     I 

No.  of  layeifjiof  win>  to  iwcb  roil  n(  magnet ,  5          1 

No.  ofooiivulatiani  iu  «aoh  layer 34          I' 

Length  of  wiiaiutocliooil  i«ppioxi[uate>..... SSft.       | 

Sifc  fi  wire.  j\iii.  W.G Ho,  16 

OviUiJc  iliititicter  t>rarinntim  ■■. S^ia.    . 

liuii-li»'liuiict«r  of  ■miatun  onn ».■» •••■•  8i^>t     I 

Thieknea.             „         „  |„      I 

Wiath                 „       ,„        „     „.„..  3  ,.     * 

wmiikl  ai„ 

No.  ufvoiUnii  amiaCiiTO , 12 

No.  orioyei'sin  ciioli  coil , 4 

N".  or  tKtnvolutioijK  in  rucli  la^r  8 

[ri.-u|;Cli  rif  virr  iii  rwli  iiiTiiinuy*  votl  jaiiiinxllnale)...  30(1. 

Swf  of  wire  mi  Rniiatiiri!,  Am.  U'.C No.  16 

L,«u;*tli  of  sriiiattiro  sliafS 7.110. 

DiaitiL-U-i  i>r  ai  iHSiiin!  ilijft A    >• 

„          ,,  uu((ti-ii  hill) li,,     I 

DialiiniMilH-tnifBii  nUiiilor^U U„      J 

TuUl  woifilit  of  wirr  ill  imiiatiin  ami  ti«lJ  nimuct ...  6ln.       ' 


PUMPING  IN  MINES  BY  ELECTRICITY. 

Vi'c  have  several  times  referred  to  the  q»  of  electticiw 
in  minc8  for  (uunpiiig  pur|>OAea,  and  more  esiKwiuUy  to  Ln| 
very  sucoeni&ful  work  of   Mc^r.«.  Iinmiech  ami  Co. ;  hutil 
previous  work  has  bwn  insignificant  beside  the  («ini|«nj 
plant  which  Measrs.  ItnmiBch  and  Co.  bare  now  laid  uon 
at  Messrs.  Locke  and  Co.'»,  St,  John's Collierj',  Normanttn 
of  which,  by  tho  courtefly  of  Messrs.  Immisb  und  Co.,  m 
are  nble  to    give  the  following  information: — This  MV 
plant  is  de«ig7ieil  tu  cope  with  u  salt-water  feeder  at  S^Ifl 
gsillona  jmr  hour,  at  a  vertical  depth  of  nearly  ftOOfU  hdofi 
the  surface.     It  was  decided  to  raise  the  water  at  oik  lift,! 
and  ut  a  rate  of  about  7,200  gallon*  per  hour,  mi  that  thi) 
pumps  could  stand,  if  necessary,  (or  sis  hours  out  of  tlu 
twenty-four.    Since  the  pressure  on  the  ram  faees  t>  klxnl 
4001b.    i>er   square    inch,  specially-designed    pinnpa  uta 
roi|uired,  and  the  electrical  i>liuit  had  to  be  designed  to 
suit   the  conditions  obtaining.     The   pumps  are  uiffiirea- 
tiul,   with    two    6in.   and   two  llin.  nuns.     When  doing 
full  duty  the  pumps  run  at  2:> 'revolutions  ]ier  mJnulA 
It  was  found,  by  a  preliminary  trial  of  a  smaller  plant,  tlod 
the  loud  on  the  mms  varied  taively  at  difTerent  imrt^  «f  tin 
stroke.     To  avoid  thu  heating  Uiut  would  be  entailed  in  u 
ordinary  motor  working  uudera  large  current  with  a  roguhr 
and  i-auid  variation   in  its   intennity,   it   waa   neoeaauy  tIS 
sjiecially  design  the  field   and  annatiuu.     Messnk  Imtoitch 
and  Co.  have  successfully  met  the  «lilti<nilty,  and  the  plut 
ha«  now  Ijeen  misiiig  about  12r),000  ^llons  i>er  dar  fortlri 
l:i«t  month.     To  give  some  idea  of  the  electric  prolilem,  ** 
may  say  thnt  the  current  averagoa  66  amperes  as  read  bf  • 
Siemens  dynaniuuieter  ;  but  varies  at  leaut   10  ampent  H 
cither  side  of  the  mean  current.     Ik!r.  filakesley  has  told uii 
the  heating  efi'ect  of  a  varying  current  is  not  proport»nJ 
to  the  fii|uare  uf  the   mean  cun'onti  but  it  is   witul  U 
that  plus  half  the  ftiuare  of    the  variable    part.     Vm 
ia    not    all,    however ;    the    rapid    variations   of  cwiwil 
increase     largely    the    heating  effects  due   to  bysurm 
and  foucAult  cuiTeiita.     The  tension  on  the  dynamo  t* 
minals  is  600  volts,  on  the  motor  J7i>  volts.    The  aetaii 
horsepower  ui  thu  water,  at  the  rate  of  130  gallons  f* 
mirmte  throiiyh  900  feet,  is  33  h.-p,  nim\y.    The  on^« 
the  dynamo  is  .5:1  h.-p.     Hence  thu  efficiency  between  thf 
actual  ueefuL  work  and  the  output  of  the  dymmo  is  fi* 
about  62  |»or  cent.     Tho   couunetiial  cfliciency   or  ratio* 
useful  work  to  belt  power  in  dynamo  munot  yet  be  slaK" 
accuratoly,  owing  to  slip  in  the  dynamo  belt.    Howenr, 
taking  the  efliciency  of  couvei'sion  of  the  dvuumo  ai  tht^ 
low  estimate  of  8.i  per  cenL,  the  commercial  effiuieiK^  i^ 
not  loss  than  jnJ. »  •=  about  50  per  CMt-  I 

This  efficiency  includce  all  the  loosos  in  tnmsmieeioa,  Ti&l 
that  in  the  dynamo,  leads,  motor,  gearing,  iiomps,  aol 
riMii^  main  pipes.     In  this  particular  case  aixiut  3'5  h..p  i 
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kiel  ID  Um  tabloB,  and  some  13  h.-[i.  is  absorbed  by  the 

ennng  and  pumps,  and  by  friction  of  the   water  in  the 

I^Mi.  _  It  is  <:i>iil«inplatoi]  shortly  mtikiiiK  a  more  cnnii>lcte 

l«t.     Thsn  iiidiGttor  iliagrams  will  be  tafcoii  of  the  crginos 

irnJ  imm(«,  and  the  variou*  losses  will  bo  dct«i-miiicd  very 

ftxacU}*.     But  i-etm-riiny  to  our  .^0  [wr  ci»nt.  cnnver*ion  he- 

twwm  ifae  meanjred  ijnantity  of  w-aier  and  the  brake  etigino 

i»i>wer,  cwild  romfjrewted  sir  (|ive  mcli  a  lotiirn  ?    The  BHp- 

porter*  of  oleclricitj-  would  «-ith  min:h  ix-aaon  believe  that 

comprvaed  air  vnnM  not  give  a  rclurii  of  mom  lhn.ii  20  [jcr 

renL  of  the  brake  engine  [wwor,     At  any  mte,  it  is  curioiw 

that    not  one  of  the  advocaUja  of  iiLimimatic  trannraiiwion 

will  publish  ii  u-st  of  hiii  [>Urit.     ^tinillg  engtnoors  who 

h»ve  carefully  uiKwiinwi  the  wjitor  deliv«r«I,  mid  indicutod 

ihair  eiigin«6,  givu  the  ithuU  hs  varying  fi-om  15  per  cent. 

to  25  (wr  cent.,  and  this  Ijitlor  luidei-  moat  favoumblo  cir- 

cunutancM,    Several  }(entlcn»)ii  hav«  rocerilly  written  in 

the  eoluniM  of  th*  tvchnicul  tircas  advoi»tting  compi-essed 

air,  ftml  doubting  the  iiractieability  of  electricity.     Surely 

tiow  M  their  time  to  vindicaK  their  iiosition  by  figures  und 

hard^favts.     In  comparing  the  two  Bystoms,    onu    tnust 

Uwr    in    luitid    that    the    losses    in    the    steam    engine, 

|ium[w  Mid  raising  main  lue  common,  and  can  thcrcfow  be 

i>«lect»d  u  having  iio  vital  beariiiy  on  the  roal  tnieetion. 

What  we  have  to  compare  is  the  loss  in  dynamo,  cabled  and 


motor,  and  that  in  comiireiwore,  8U])ply  jripes,  aocuiaiilator*, 
»nd  air  engines.     The  loss  in  the  cable  and  supjily  pipes 


joint  conversion  emciency 
75  |xu:  vent.,  and  un«ior  favoiinible  ciituni»tatice«  may  rise 
aa  high  as  63  |>cr  cent,  or  even  S4  pwr  cent.  But  what  will 
Uta  must  sanguine  *;.y  about  the  compreesow  and  air 
engines  I  Will  tboy  claim  ')0  (ler  cent,  and  give  the 
Ggures,  as  electrical  engineers  do  1  Probably,  nntler  verj- 
favourable  circumslances,  with  low  pressiire#,  -50  per  cent, 
might  be  reaghod,  but  with  high  pressure  (such  om  would  be 
rc.[»inKi  for  7,000  yidlorinpicrltoui-  through  900ft.,  without 
J.H  extravaganlly  large  planl),  the  efficiency  would  bo  pro- 
Iwbly  not  mere  than  So  per  cent. 

Ano{.her  important  point  of  eom))uriRon  lies  in  the  prime 
K«t  o(  the  pUnt.  Otuitting  again  the  factors  common  to 
l(oth  ^tems,  we  ha^e  6rst  a  lcadin(;  and  retiim  cable  to 
set  CO  acaiiist.  the  jyr^^ire  pipes,  fn  most  <-ascs,  the 
e»bl««  wilt  coal  both  less  than  the  pi|>cs,  and  will  to  cheaper 
to  erect.  A  double  cable  to  tnuisniit  .50  h.-[».  wiw  run  by 
Meairs.  Immiscb  and  Co.  down  a  shaft  of  300  yards  deep  in 
J  botire.  The  dyDamo  and  motor  will  be  found  also  to  cost 
Imb  than  the  compressorB,  Accumulators,  and  air  engine  to 
do  tlie  same  work. 

The  question  nf  prime  cost  is  an  important  one;  but, 
porha|M  that  of  m:aint«nanco  and  security  of  running  ia  more 
important  still,  in  cases  where  brcakilownsi  muy  enl^iil  very 
wrioiifieonswjuencee:.  With  electricity  thevo«t  of  maintenance, 
jadgingfronialurBOftmlTaricclax]icriencoof  Jt^apijlicationto 
nearly  »ll  kinds  m  machinery,  is  ]>niftically  limited  to  the 
■ear  of  brushes,  commutatoi's,  and  bvarinutiL 

A  well  made  toiumut;iLor  also  si'vea  little  or  no  trouble, 
4IhI  if  kept  clwm  will  last  a  con-^idenible  Hme,  The  beiU"- 
10]^  will  Usi  for  a  long  time,  owing  to  the  even  strain  put 
Upon  thom.  Of  courwj,  cloctii'cal  [ilant  rcrniirca  to  be  pro- 
perly deMgnud  for  its  work,  and  to  be  well  laid  down,  lint 
the  majority  of  accidonta  thai  arc  iikoly  Ut  hapjiei]  to  ench 

iiliiil  can  he  nudity  and  quickly  rqiairml  and  compare  very 
Avuunibly  with  the  ugly  breakdoinis  thai  occur  with 
machines  containing  reciprocating  {iartfl.  Indeed,  if  a  pix>pcr 
method  of  Uiatiaj^ument  and  daily  testing  of  the  system  be 
made,  a  itidly  serious  breakdown  is  a  vct}'  unlikely  thing, 
for  a  fuult  is  easily  detected  imd  made  good  befoit;  damage 
it  done.  No  one,  who  hM  had  cxi>criunce  of  the 
two  BvateQu,  will  fail  to  endorse  thi.s.  With  coin- 
inssed  air  pLint  thei-e  is  nut  ko  much  a  risk  of 
a  bod  brcalcdo\>-ii,  ««  a  contlnuaJ  fettling  up  of  the 
li(ai»e«,  cnuik  jtiita,  cott«n,  valvee,  valve  oeats.  ^faiide,  ><tc., 
The  number  of  wearing  parts  is  so  numuroib^  and  the  btiitiuH 
ao  various  that  it.  ii(  not  to  bo  wondered  that  the  cost  of  main- 
hauocc  is  comiurativelv  heavy. 

It  may  be  meiitioDed  that  the   motor  wei{jhs  about  3A 
ton*,  and  the  dynamo  nearly  -I  tons.     The  machines  are 
than  the  ordinary  Immisch  tj*pe  for  tnclioii 


puqjoifes,  ill  which  every  "Olh.  of  dead  weight  gives 
appi-oximately  a  brake  horse-power.  But  here  weight  did 
not  enter  int.o  the  miestion  so  much  &s  slow  speed  and  cool 
niniiiiij,'.  The  niachin&t  are  working  well  witnin  the  limit* 
of  their  design,  and  are  capble  of  doini;  -'iO  i»er  cent,  more 
work  if  nevessoi-y.  The  armatures,  24in.  in  diameter  and 
IGin.  long,  are  of  thecylindei'  lyjie,  with  miuMHve  commu- 
twlors  and  siiliRtantial  brushes  and  holders.  The  motor  is 
wound  acooi-diiiK  lo  Imniisch'a  |)at«nt,  and  to  this  it  mftinly 
attributed  the  fact  that  they  run  pructjually  sjurkleM,  with 
a  constant  lead,  atthonyh  the  load  is  varj-ing  30  mr  cent, 
during  eveiT  revolution  of  the  [>ump.  The  speed  of  both 
dynamo  and  motor  ia  450  revolutions  per  minute. 

TLo  engine  is  a  compound  semi-fixed  by  Messrs.  Kobey  & 
Co.,  of  Lincobi,  and  works  at  a  boiler  pressure  of 
140  pounds  iwr  sr^uarc  inch.  It  is  a  30  L.-p.  nominal- 
The  engine  is  similar  to  the  one  illustrated  in  our  issue  of 
Mai-ch  '2,  )mt  the  siuidler  illusti-atiuii  (for  which  we  ai'o  in- 
debted to  Messrs.  Jtoboy  Sc  Co.)  given  below  will  show 
the  type  of  tiiigtnu  to  thoao  who  mjiy  not  have  seen  Iho 
niunbor  referred  to. 


Further  particulun  will  be  given  when  tbo  full  tost 
is  publislietl.  That  the  phiiit  is  n  success  may  be  judged 
from  the  fact  that  Mcs.'a-R.  Locke  and  Co.  have  given  an 
order  for  two  new  machines  nf  the  simc  power.  This  new 
(ilaiit  will  Iw  used  to  work  an  endless  i-ope  on  an  engine 
jdane  by  day  ;  and  will  be  ready  for  pumj>ing  at  night  if 
requiitm.  This  electrical  plant  ia  by  far  the  largest  at 
present  running  at  a  ooal  mine.  It  is  confidcutlv  exi^octed, 
however,  that  it  will  not  long  remain  singular  in  this 
respect. 


Insulatingr  Cement.— .According  to  the  Mtmtatr  In- 
<hifln-i,  tint  Diieiiur  of  the  Vesuvius  observatory  ponwwoi 
an  electrometer  which  is  supposed  to  be  the  most  perfect 
instrunitiiit  of  ita  kind.  It  was  in  rofcrencc  to  this  inittni- 
nieiit  that  M.  Masenrt.  observed,  iit  the  Meteorological  Con- 
gress held  in  Komc^"  So  perfect  is  it  that  it  might  serve 
to  control  the  indications  of  all  other  iiiEtnimcnta  of  the 
Baiuu  class  in  the  world."  This  superiority  is  said  to  be 
due  to  the  muterinl  with  which  Iho  in.4ulatif)n  in  eti'octed, 
vis.,  a  cement  fanned  of  pitch  from  i-Jrccco /^vir  tffWjBf  A 
two  [larts;  and  calcinoil  plaster,  one  jiart.  The  piuatar  ID 
rincstioii,  termed  in  Italian  Am^li/Jti,  is  pure  gypsiun,  which 
has  lioen  raised  tn  a  high  tempurature  a.nd  thus  deprived 
of  half  its  ,water  of  coiiHtitntioii.  It  is  a  superior  kind  of 
plaaler  of  paris,  and,  when  mixed  with  water,  hardens  after 
combining  «"ith  the  proimrtioii  of  thia  lluid  which  had  l>«en 
ex[)elled  by  heat.  The  coniciit  formed  by  admixture  of  the 
pit«h  with  this  |>Iastor  (presumably  in  the  Hcmi-dehydrated 
condition)  is,  wnuii  hot,  a  homogeneous  viscid  |>asie  ;  it  may 
be  ajtpliecl  to  a]>paratiiH  by  means  of  ii  biiish,  or  it  ma^'  be 
cast  in  moulds  of  any  required  form.  It  (losscssos  the  insu- 
lating properties  of  ebonite ;  but  is  softer  and  more  plastic. 
A  skilinl  miinipnlator  can  turn  and  |)oliah  it  in  the  lathe. 
In  eolom-  it  is  slightly  tiaiker  than  amber.  From  the  eiet- 
trital  point  of  vicw,'it«  chara«t«ri*tic  and  useful  property 
i^  that  it  reUiinn  ita  insulating  power,  whvlhci'  it  be  expoMn 
to  a  high  temperature  or  to  a  moist  atmosphere.  Wc  may 
add  to  th^  .ibovc  that,  at  th(^  period  when  Peltier's  or 
Milnci-'fl  electrometer  was  in  common  uae  for  testing  the 
insulation  of  cables,  we  obtained  the  most  iteriuct  iiisuutioR 
with  a  cement  composed  of  shellac,  gum  dammar,  and 
paraffijt  wax. 
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TO    CORRESPONDENTS. 

are  invUttI  to  /vmidi  n'ilkc  "J  Mcdtnga,  Iteac  of  Xrte 
Shorts,  Ingtttilaliomt  ConlracU^  and  uny  infoniutiion 
amnecitd  mih  EUdrical  Kngiiieemig,  tchkh  nmif  If 
interestuig  to  our  readtrt.  Inixaivn  ere  in/wmM  thai 
any  atcmaU  0/  Utcir  inrtntiom  submittal  to  tu  mil 
jteeivt  tmr  iest  (anituUraim. 
Alt  CKmitnuniattvms  intnutfii  fi/r  thr-  KilUw  nhotilil  fm  ruMyrxmi 
C.  H.  W.  BiaoH,  J39-I40,  Snti»lnmj  C<Mirf,  Fkft  StrcH, 
London,  E.V.    Anonymous  tommutticatuma  iviU  fu4  in 

TO    ADVERTlSeeS. 
AdttriitemtHte  thtiatd  Ik  (uklrct«ed  ta  the-  Puhltelicr,  ld9-/40, 
SaUebury  Coiirl,  Flf^t  fUrrft,  K.V.,  atid  aJumtd  rmrh  kirn 
Mt  later  Umh  iKwti  0/  Thurtdaf.    Special  Terms  Jvr 
a  aorua  can  be  arranytd  &»  appiicaiurn. 

••SITaATIONS  VACUTT"  aad  "WANT  PLACES"  Advertise- 
ment! will  Ik  ehurgfid  a,t  THR£E  WORDS  fer  ONE  PENNY, 
■Itll  a  MiNllfUM  cliu>j«  of  ilKPENCE. 


TO    SUBSCRIBERS. 

"Thk  KLEfTRH;.l,L  Enciinekr"  m«  be  had,  6y  Order,  J'rvm 
any  X'V\i.igfiU  m  JVit'H  or  Country,  und  at  the  mrious 
BaUuwj  mUtliowf  i  or  U  can,  if  preferred,  be  fiipplinfi- 
direct  from  the  0^<,  on  ike  folUniin^  krms:— 

i  moiitlu.                8  moutti*.  U  iikhiUm. 

UniWd  Kingdom Sa.     Sil.        ..      8».  6cl.  ...      13a.  OtI. 

Within  the  Port*I  Union    4^    M.      ...      St.  8d.  ...      17«.  41. 

Other  FIkc«t it*.  Iftl.       .,.      a«,  8lI.  ..,      \^   W. 

(Poat  Frvi:,  Payabiu  iii  AtlTaiicu.) 

Chnptff,  Post  Oiffke  and  Postal  Oi-ders  for  Sabscriptions 
and  AdvertisnneiiU,  sfu/altl  ba  tmule  jwiyni/e  to 
C.  H.  W.  Bkh*,  t3»-I40,  Scditbufy  Court,  Flttt 
Strtdf  Lotion,  and  fje  cmused  "  L'nwn  Btuil:" 


NOTICE. 


fFiiJt  tmr  wjhk  ufJanaanjtitBC  ^tiK  a  Portrait  tif  E.  Gravk«, 
Ebq.,  PrcskUni  of  the  Svcuty  of  Trirt/fipU  EvgiMfn,  iind  t^lulnl 
our  udfntion  of  (jivitig  a  serir.%  of  PortmUs  of  eminmt  Fltxln 
cuins  of  thf,  <(ntury.  In  fvlfilmail  of  tmr  piviiiiae  uv  knv 
viready  issued  a  Paikait  of    W.  H.  Wollarton,  M.D., 

IF.itS,,  toAo  ujtw  in  im  scwitijic  primt  at  lite  Ittfiimiioj  of  the 
emtwy.  This  will  he  foUowtd  by  SlR  HrwPHRKV  Daw, 
F.R.S.,  xcfuise  /«»«  at  are  eUdridan  is  ftilt  more  yrommerU 
than  that  <f  VVtiLljsittN.  PortraiU  of  Past  Presidtnt*  of  the 
Sodetjf  are  in  jttvjKiritlion,  and  we  hcpe  sotm  to  futve  reody  that 


AN  EXPERIMENT. 

The  experiment  of  Mr.  iieuuetl,  the  surveyor  of 
Southampton,  i&  one  that  should  be  kept  well  in 
view,  for  not  only  haK  it  an  iufiuetioc  upou  Lhe  apreAd 
of  electric  lighting,  hut  it  makes  electric  energy,  so  to 
ispeak,  a  bye  prudticL.  It  may  he  well  to  recapitulate 
the  cxperimeut.  A  portion  of  the  town  refuse  at 
Southampton  is  rendered  innocuous  hy  ut^ns  of  a 
destructor,  vtrbich  may  be  said  t>o  be  a  kiln  eepecJally 
designed  for  this  piuiwiie.  Just  as  for  many  years 
the  heat  of  smelting  furnaces  was  wasted,  so  bitberto 
the  heat  f^iierated  by  the  destruction  of  refuse  in 
these  kilns  bus  been  lost.  The  idea  suggested  iteelf 
to  Mr.  Bennett  of  utilising  the  waste  beat  in  gene- 
rating steam,  and  the  steam  thus  generated  be  used 
in  driving  a  dynamo  and  producing  the  electric  tight. 
The  general  public,  luiHled  by  the  discussions  upontbe 
cost  of  the  cloctric  hght,  and  usually  not  taking  into 
account  the  whole  data  on  the  subject,  hold  strongly 
to  the  opinion  that  if  they  can  only  get  natural 
power — wind  or  water — to  drive  the  dynamos,  the 
coat  of  the  resultant  light  miist  he  cheaper  than  the 
cost  of  gas.  Of  course  all  electrical  engineers  know 
that  this  result  does  not  necessarily  follow,  nor  must 
we  bo  led  into  rash  promises  because  wc  see  the  way 
to  get  the  beat  to  geuerate  the  steam  for  nothing. 
While,  however,  we  retain  the  right  to  examine 
every  case  upon  its  merits,  generally  speaking  the 
utihsatiou  of  such  wasiv  heat  will  enable  the  electric 
light  contractor  to  produce  a  result  that  should  end 
in  a  large  accession  of  business. 

The  possibilities  arising  out  of  this  succoseful  cxp^ 
riment  are  far  beyond  anything  that  can  be  ondei- 
atood  by  the  ordinary  vlectricnl  uiigmoer  whoiie 
business  has  led  him  very  little  among  local  autho- 
rities. Speaking  with  an  experience  which  has 
brought  us  mote  or  less  into  contact  with  every 
local  authority  in  the  United  Kingdom,  wc  can  aay 
unreservedly  that  one  of  the  most  difficult  problems 
6ur\'eyorB  and  engineers  have  attempted  to  solve,  il ' 
that  of  getting  rid  of  "  town  reftise."  During  Um 
past  few  years  great  attention  has  been  paid  to  the 
results  obtained  by  these  "  destructors,"  and  if  they 
can  be  made  to  "kill  two  birds  with  one  stone,"  we 
are  convinced  they  will  soon  be  reckoned  by  faaudreds 
rather  than  as  now  by  units.  At  prestmt  the  destmc* 
tionofthe  ''refuse"  is  altogether  a  loss,  which  has 
to  bo  borne  by  the  rates;  or,  if  that  slalfiment  n 
going  loo  far,  we  will  say  the  return  is  so  inappre- 
ciable that  it  is  not  taken  into  account.  Mr.  Bennelt 
has  i>howu  a  method  by  which  a  large  part  at  least 
of  the  loss  can  be  obviated.  The  construction  of 
the  "destructors"  might  with  advantage  he  con- 
siderably altered,  if  they  were  erected  with  the 
double  object  of  destroying  the  reftise  and  providing 
heat  for  the  boilers. 

The  whole  subject  is  of  interest  to  the  electrical 
engineer ;    but  it  is  of  fai-  greater   interest  bo  the 


loroDgh    engineer   or    Burveyor.     The    first    daty 

of  the  latter  is  to  get  rid  of  tlie  refuse  as  chetiply 

K  possible,  BJid  if  he  hns  decided  that  a  destructor 

it  tfa«  proper  way  to  do   this,   he   vsill  most  cer- 

innly  £et  as  large   a  return    hn    he    caii    for    hli? 

ea^Muditure.     The  figures  ftttendioR  such  an  experj- 

iDent  as  that  of  Mr.  nennutt  iciUHt  Iw  tHikpit  ah  higher 

ihan  would  be  the  case  in  a  properly  deaigned  instal- 

lition.     Probably,  to  drive  one  dynamo,  only  a  frac- 

ftl  portion  of  the  heat  of  the  destructor  is  used.  In 

installation  designed  specially  with  a.  view  tti  utiliee 

Ihiaheat,  the  whole  and  not  merely  a  part  would  be 

lued.    Small  towns  might,  when  tho  destructor  could 

coDveuiently  placed,  arrange  for  the  whole  of  the 

iting  of  the  streets,  if  not  for  the  lighting  of  the 

ktons. 

'Tnlike  the  case  of  an  ordinary  installation, whore  the 
cost  of  coal  has  to  be  carefully  considered,  the  initial 
tttpense  is  the  principal  item  under  the  conditiims 
n&rred  to.  This  opens  up  another  vista  to  the  locul 
aotfaorities  as  well  as  to  the  electrical  engineer.  The 
former  will  perhaps  be  ready  to  enter  into  n  contract 
with  tho  latter  to  supply  a  requirod  number  of  heat 
onite  at  so  moderate  a  rate  that  the  latter  uan  safely 
anter  into  competition  vritit  rival  illuminators.  Sup- 
pose, for  example,  we  take  a  destructor  capable  of 
giving  heat  to  generate  1,000  h.-p.,  how  would  the 
obtaining  of  this  heat  at  a  moderate  cost  affect 
the  mointeabDce  of  an  installation  of  ten  thousand 
lamps? 

The  coal  consumed  for  »uch  an  installation  would 
alone  cost  at, say,  from  Vx.  to  206.  a  Ion,  from  X'2,'M.> 
to  £3,500  a  year.  The  laboiir  cost  of  putting  this 
"MjJ  from  the  yard  into  the  furnace  would  increase 
this  item,  and  ku  far,  if  the  pruprietorti  of  the 
destructor  were  using  the  heat  themselves,  the  whole 
of  ibis  would  be  saved.  On  the  other  hand  a  pur- 
chaser in  these  early  days  of  tho  suggeetion,  would 
piobably  get  the  "heat"  at  a  very  moderate  cost. 
As  lime  goes  on  and  competition  gets  keener,  the 
ooutractor  would  have  to  pay  more.  Further,  many 
local  authorities  would  he  glad  to  pay  a  lump  sum 
to  a  contractor  to  take  the  "destructor"  work  into 
his  own  hands,  letting  him  do  the  best  fox  himself 
that  he  could,  so  far  as  utilising  tho  heat  was  cou- 
oerned. 

Wi:  have  only  glanced  at  this  question,  because 
jtnt  as  one  swallow  does  uol  make  a  summer,  one 
^xpeiimenC  does  not  make  a  success.  Further  expe- 
cimeots  will  undouhtiidly  \>o  mode,  when  inoru  can 
te  said  on  the  subject?  Meanwhile  we  are  strongly 
of  the  opinion  that  there  is  "  money"  iu  the  idea,  and 
that  those  firms  whose  tendencies  are  iu  tho  direction 
Of  town  lighting,  will  do  well  to  enquire  closely  as  to 
Ibe  capability  for  using  the  beat  of  these  destructors, 
kid  also  where  they  are  iu  existence  or  Ukely  to  be 

ctcd.     The  latt«r  eaflc  presents  the  best  oppor- 
ly  for  bosinen. 


CATALOGUE  PIRACY. 
A  letter  iu  another  column  directs  attention  to  a 
practice  that  is  becoming  much  too  common.  It  is 
easy,  »s  our  correspondent  says,  to  make  up  a  cc- 
Bpectahle  catalogue  by  taking  information  indiacri* 
minately  from  various  sources  without  acktiowlcdg- 
ment.  It  is  probable  that,  the  information  so  taken 
has  been  abtaiued  at  cuusiderable  expense  in  the 
original,  and  the  pirate  escapes  all  this  trouble  and 
expense.  It  is  difhcult,  if  not  impossible,  to  prevent 
one  ttrm  following  the  arrangement  of  another  fnm  ; 
but  even  this  has  &equently  been  obtained  at  con- 
siderable cost,  the  first  drafts  having  been  altered 
and  corrected  till  the  appearance  meets  the  approval 
of  the  principal.  The  Society  of  Telegriiph-Engiueera 
is,  we  fear,  hardly  the  authority  to  adjudicate  upon 
what,  after  all,  are  almost  entirely  trade  questions  ; 
and,  therefore,  it  does  seem  probable  that  sooner  or 
later  some  other  organisation  must  be  provided  to 
veto  such  practices.  Our  contemporary,  hJUctncal 
Plant,  suggests  that  a  branch  of  the  London  Chamber 
of  Commerceshould  take  upquestions  affecting  thewel- 
fare  of  the  industry ;  but,  again,  it  is  doubtful  whether 
the  result  would  be  that  hoped  for.  The  millenium 
is  long  in  coming,  and  till  then  there  will  be  busi- 
ness men  who,  in  order  to  obtain  some  of  the  crumbs 
that  fall  to  the  share  of  well  organised,  successful 
hrms,  will  follow  as  closely  as  possible  the  lines  pur> 
sued  by  the  successful  ones.  Sometimes  the  method 
of  procedure  leads  to  the  law  courts,  but  generally 
the  pirating  firm  gets  off  scot  free.  The  ordinary 
customer  unfortunately  knows  nothing  of  how  a 
catalogue  is  compiled,  and  believes  when  he  receives 
ouc  thai  it  is  the  outcome  of  the  purse  and  the 
brains  of  the  lirm  which  forwards  it  to  him,  and 
there  is  no  means  of  dispelling  thi:^  idea. 


PITTSBURGH  COKVENTION. 

For  the  past  week  or  two  we  have  devoted  a  large 
amount  of  our  space  in  reporting  the  various  papers 
read  at  the  recent  American  Conference  of  Electric 
Light  Kngineors  at  Fittsbiurgb.  We  have  done  this 
because,  as  nJght  indeed  have  been  expected,  similar 
topics  interest  English  electrical  engineers,  which  also 
interest  our  brothers  across  tho  Atlantic  ;  thus  we 
have  oudoavoured  to  give  a  fair  idea  of  the  papers 
read  as  quickly  as  possible  afler  the  meeting.  It  will 
be  seen  from  the  reading  of  these  papers  that  they 
almost  wholly  consist  of  the  discussion  of  questions 
directly  connected  with  practical  work,  and  to  a 
very  little  extent  do  they  deal  with  anything  purely 
theoretical. 


I 


CORRESPONDENCE. 


FIICE  OFHCE  RVLES. 
To  TUK  Editob  ok  thk  Elkctrical  Ekginker. 
SiK :   We.  in  cunmion  with  the  author  of    the  letter 
ou  the  above  subject  ui  youi-  last  iasue,  feel  excoodingly 


almmtcd  st  the  pi-osp«ct  diut  o|iciis  out  befori;  lui  now  thut 
anoLher  nel  of  niles  tiuve  heflu  [nililiftbeil. 

It  would  he  iilticult  to  un'^n^o,  at  tlto  pt'e^ent  eUge  of 
the  industry,  any  act  of  nilra  the  followiiij^  out  of  wliiih 
cuuld  better  (plan)  ngainsL  daiigeis  iirising  from  ulei-tric 
ligbtiiif;  thaa.  those  n-bieb  have  boon  drairrt  up  by  Mr. 
Musgravo  Hoauboy. 

The  wTiter  has  seen  a  immber  of  instiillsitiuns,  both  cm 
tho  Contineut  and  JD  th«  United  Stales,  with  the  result  of 
fceliog  uesurod  thut.  work  of  this  kirifl  in  England  v< 
infinitely  Bii[)erior  to  ihut  earned  out  in  otbur  luuiitrk'v, 
nnd  there  cnn  he  nodo»l>t  ihiit  our  comiiarative  iramiinity 
from  lire  luiscs  from  the  judtcioiu  crifoRuuiciiL  of  these. 

A  numb^  of  inaullations  in  this  kingduni,  iiK-Uidiiijj;  otic 
or  two  of  the  lurji^o^t,  havo  been  earrira  out  by  ua,  ulu-uys 
under  tifl  Phwnix  Firu  Office  Kulen,  and  in  no  siiiglo 
itiRtuiici!  has  All  eloctiical  (ire  ocnutwL 

It  muiit  cei-tjunly  be  the  exix-rieiK-e  o(  ever^*  coiitraetor 
that  Ihvi'L'  is  tiu  ditlii-nlty  iti  ubLiining  tho  iippruWtion  of 
lb)!  authorities  for  itistj-llutiiiiis  consciontiuuislv  vxccul^d, 

if  wfl  are  to  have  »evonil  act*  of  mlue,  it  wilt  Imi  ini|n>ssible 
tv  tumlor  fur  work  witbutit  a  Mixxilicutiuii,  unil  this  mean^ 
HTi  (;x]>eiiiiivc  item  «(!ded  to  the  pricL*  of  L'lfctrinil  work  fur 
tho  service*  of  a  cnnsultinj;  electrim!  enfitreer  in  each  caw, 
wlio««  (Jixwencc  is  luinoccissuy  wbou  a  duly  -imdilied  firo 
iti6j>(M:tar  tillH  tbv  position,  free  of  cuet,  lo  thu  iiropuaed 
uaur  of  the  ele4?ti-ii!  light. 

We  do  think  that  thin  i»  a  iimtt«r  for  the  loading  con- 
tracting; firms  to  iiit«rost  tbiimselviM  in,  und  their  verdict 
goes  altnont  without  saying. 

To  frunie  and  imi>o»o  mlos^  it  h  necoiuar}'  to  hava  it 
"  Hiatus  "—what  la  the  "  utittus  "  of  thunij  who  iwe  lieek- 
ing  t«  intrixliice  the  new  ones,  and  what  authority  havt! 
thev  to  handle  a.  matter  which  »o  serioiwly  atfects  the  ti"ad« 
witnout  hi-st  consult iiij;  it  1 

Tbe  matter  is  tuicli  a  sorioiB  one  that  we  trust  more 
iir«laiu{ I'lilJi'-  iiiij>f.i/-/iiit'h>  will  (jnicklyensuo.— Yours,  Ac, 

London,  Mwcb  22,  1888.  Insjalleks. 


CATAIX)(;UE  PIRACY. 
To  THK  Editok  of  TllE  Elbctrkui.  ENOINKCU- 

Sir :  As  a  fiuiher  contribution  to  whnt  has  nlrondy  been 
written  on  this  subject,  wc  woiUd  mint  out  thut  tho 
"  catalogue  of  cables,  learl^,  and  in.4ulal«d  wires,"  issued 
this  month  bv  tho  Tele^niph  Mmiufaclurinj;  Compeny 
fLiinited),  of  Helsby,  coniaine  exact  copies  of  our  urice- 
litits  of  April,  1887.  the  oidy  variation  being  diHerent 
uutl«rn  nuinlwrs,  and  tho  omiKxion  of  our  nanie.  Thoso 
mbereeted  in  the  subject  mi^ht  L-om]>arD  iKigoe  10, 
11.  12.  13,  14,  and  Ifi,  with  our  AiM-it  i\W7)  price- 
list*.  Not  only  are  our  lim»res  copied  eJ'u:ftf/,  but  our 
phraseology,  aiiuply  ifruifim  rf  fitltrdlitn.  Prolwbly  other 
jmiirt  of  the  catalogue  bavo  l>oen  made  U|i  by  eqiully 
lla;jniiit  topioa  from  other  niakern'  listit,  if  we  may  judye 
from  [lagoa  30  and  31,  whoro  Ciecscmim's  tabic  and  for- 
mula are  given  without  acknowledgment. 

Surely  our  Society  of  Telegi'-tph-Eiigineers  and  Eler- 
tricians  ndght  extend  itt^  HiihiTe  uf  useful nci^s  by  adjudi- 
cating on  <|ueittionfl  of  privilege,  and  consider  whether 
p«reuns  guilty  of  (]ue«ti(jnable  pi-atrtice^  are  entitlMl  to 
remain  on  their  roll  of  membur».^YourH,  &«., 

\Vai.tiu{  T.  Uuivkb  anu  Co. 

Salford  Mcttric  Winjwork,  Mancho^tor, 
March  -2Glb,  1868. 


THE   Et^UITiVBLK  TKLKl'IIONE   A.SS0CIATIOK 
LIMITED. 

r\Ve  have  boon  nji|Uoatcd  U>  ]irinttho  following  notice.— 
Eu.  A*.  £.] 

The  United  Telephone  OoniiKijiy  having  Lonimenced  pro- 
ceedingti  fur  infringenient,  which  they  .^rc  advertising  iu  thij 

eiiblic  itress,  against  tbe  Euiiilable  Telephone  Comiiany,  and 
Kving  obtainm  against  too  latter  AiiAociation  an  interiui 
injunction,  which  thej;  arc  aluo  advertising,  [wiidiiig  the 
trial  of  the  action,  which  triitl  cannot  come  on  for  some 
months,  the  Equitable  Telephone  Aaeoutatioii  think  it  right 
to  iiistify  the  conduct  of  their  [luM,  huaincsB. 

The  Association  wj£  incoqiomted  as  long  ago  a&  th«  15th 


ipony  H 


December,  1686,  and  although  adviaed  bv  emioont  counci 
that  the  iimtrtimonts  intendeil  to  l>e  iiikhI  W  the  Asaoctatioi 
wore  not  iufringumcnts  of  the  pateiitx  bcid  by  tbe  Uiiit«i 
Telophoiiu  (-om|taiiy,  yet  the  ilircrtors  of  ihc  Axsoctatioi 
thought  it  right,  hanng  beeii  informed  of  the  pretcnuoni 
of  the  L'nited  Tvlophoiio  C'oui[)any  to  a  monopoly  of  th) 
telephone  Inminuss  of  the  anintry,  before  commriiciug  U 
supply  iiisLritments,  to  challenge  the  I'nitefl  ("omuuiiy  ti 
attack  sucb  instruments,  with  the  hope  and  intention  thai 
the  ehitlcu^^u  would  be  accepted,  and  the  titigatjon,  whi^ 
was  then  considered  inevitable,  terminated  before  tbe  Am 
ciation  commancal  to  supply  telephone*  to  the  ptiblif.        | 

With  this  view  the  followinji  letter  wa»  addreeetxl  bj'  th 
solicitoi-s  of  the  Assnciation  in  Felmisiry,  188T,  to  th| 
United  Company,  giving  express  notice  of  the  intention  If 
mauufac'tiu'u  and  sell  telephonic  H]ifiaratus  under  Mt 
Swiiiton'fi  iKitent,  and  cb.-kllengirig  the  United  C-ompony  U 
attack,  if  tnev  dai-eil  do  ao,  tllc  instnimouta  |>rflpOAea  to  * 
inuiiufiictui'ud  and  8(jld  : — 

"  40  and  43,  Queen  Virtom-stroot, 
,  "Fcbriwry  25,  If 87. 

■■  DoHT  .Sir, — Wc  are  irstnutcil  bv  the  Kriuitablo  Tcl( 
phone  Auiociitlioii,  Limited,  to  inform  you  that  tli 
^Vs^ociutioii  is  about  to  manufacture  iiad  soli  telophonj 
ajijNinitus,  the  tnuiiin]itr,or  of  wbiib  h  conslnicted  mid« 
the  various  [Ktlent*  of  Mr.  A.  A.  Cnm|*bell  Swinloii,  what 
|K>tent  rights  tho  Coni]jany  has  purchased.  I 

"In  order  togivfl  you  an  opiKiituuity  of  inapecdng  tq 
iiij^tnuncntA,  a  Ket  haia  V>oen  lined  up  at  them  offices,  ail 
wo  arc  prcjKircd  to  umingc  an  ui>[iointinent  to  piwluc 
them  for  tho  infiftoctJon  of  your^self  Aud  your  CVmpitny 
electricidiw. 

'*  Wc  «houl<i  H/ld  that  the  Oompany  is  advised  by  etninei 
counsel  that  Ihc  iiuilnitnenta  are  in  no  way  infmigemeiuj 
of  the  [laients  held  by  your  ComjKuiy,  but  knowing  the  eg 
tt^nt  of  the  cliiimK  marie  by  your  Company,  ill  founded  claial 
we  believe,  to  altogether  jn-evont  tho  iiae  of  any  electric  ttut  ■ 
mitt«rs  ill  which  uulion  U  laaii,  the  boatil  of  directon  oi 
our  Comjiany  think  i(  right  lo  give  your  Comiany  distind 
notice  of  the  iiitontions  of  tho  Aseociatiou  with  ibe  ^iew  tg 
challenging  your  C-om)iany  to  contest  the  light  of  ourOoi» 
]Mtny  to  initiiufacturo,  )uo,  and  sell  the  instruments  in  i)n<» 
(ion.  ehould  yoiu-  Corngxiny  after  inspection  think  fit  M  to 
do,  a  contest  which  our  directors  will  eut«r  into  with  tlis 
fidl  assurance  they  will  suceced  in  mainuiining  the  inMm- 
mentA  it  is  tbe  object  of  tbe  Association  to  deal  with." 
"  Yours  faithfully, 

"  Da\TD80N  &  MOBRO." 

To  this  clialtongc  tbe   United  Com{KUiy  did  not  ret 

1M>iu),  and  until  the  Dth  of  the  jireMint  month  d 
darch,  when  n  writ  was  issued  without  any  irt 
^-iflus  tviiining  ur  notice  by  tho  United  Conpufl 
aKlunl^t  the  Association,  no  objection  wax  tnadfl  bf  thl 
Lnited  Company  to  the  biuincas  the  Association  was  (nnw 
acting.  This  writ  wan  followed  by  a  motion  for  injunctiooj 
which  was  heard  on  Friday,  the  Itith  March,  when  it 
interim  injunction  was  grantcfl,  restraining  the  Assoniiitiw 
in  the  usual  terms  from  dealing  with  telephonic  instniincii 
the  United  C«m|i:iny  giving  the  iiKtial  nndortakiug  to 
iiiiiiwcrable  in  damages  caused  to  the  Aitxociatioii. 

Uwiiig  to  the  short  time  at  their diB|M)isal  the  AssoriiUi 
waa    practically    [iroclnded  from  producing  any  scientofi 
Rvidonee  on  the   hearing  of   tho  abrjvc  motion,   and  l4 
defence  therefore  rusted  solely  on  the  ouee>1-ion  of  tii 
having  l>ccn  undue  doliy  on  the  jmt  of  the  United  Comjann 

The  Association  have  eiery   inuntioii  of  conteetii:^ 
action  to  the  ulmustof  their  ability,  and  iJiey  will  ]irea» 
the  cuse  on  hb  far  as  lien  in  their  [>oi('er,  with  a  view  to 
early  a  ti'ial  as  |>mctiuible. 

Tbcy  believe  that  they  have  a  comiilete  defenue, 
they  have  i!vcry  confidence  that  they  M-ill  be  able  to  upl 
tho  complete  freedom  of  their  in»(riinivnt«. 


THE  FOWLER-LANCASTEF  DYNAMO. 


It  uill  be  recollected  that  «  few  weeks  ago  we  descrili 
a  private  iiulalUtion  at  the  house  of  Mr.  Fowlor  (of  Mt 
Fowler,  Lancaster  and  Co.),  and  mentionod  that  tbe  dj 
used   was  one  built  by   that  firm,  driven  by  a 


petroleum  enrin«.    We  herewith  illustrate  the   dynamo 

rbich,  US  will  bo  fittCti,  i-i  of  the  Kapp  tyi)e,  with  amiiitiirc 

tmme  ring,  harinj'  a  coro   biiilt  up    of  he-tt  Sw«ilii«h 

J-iron  discB  of  N«i-  20  H-W.d.,  iiiKulited  from  ortch 

with  douWo  tissue  |)(ipi!r.  Itis  u-miiiit  >v-ith  4('  sections 

of  lour  turns  single  lavcr  (it  N'n.  1 1  U.  W.O.  wii-fi,  juul  has  a 


^^^^■hrcdish  iron  forgingo,  3in,  x  S]in.  wound  with  Xc.  15 
^^^HFIhiiviiig  It  rnoiHtiiiico  of  IH  ohniH.  Thu  oiit])Ut  at  a 
tboiUaJHl  i%vo1i>ttonA  U  ^H  •.im\\i!i-*fn,  with  h  preHSure  ul  629 
Tolls.  It  u'ill  \>e  won  fruin  utir  illuetiiitioii  :iiid  Iwrn  tbeeo 
lew  detaiK  that  the  niuchitio  is  con^triateil  a<.'('0itliii^  U) 
tbo  moBt  modei't)  [n-iictic«,  luiil  it  buti  in  this  Hiiiiciai  iiiMlal- 
btioa  a  heavy  (I  y-whwl  in  oi-dor  to  obtain  ;ia  refpiliir  ninning 
Mpoasble. 


WHAT  CONSTITUTES  A  GOOD  CARBON   POINT/ 


BY  <1.  W.  PARKKR. 


I 

^H    From  the  standpoint  of  the  manufacturer  all  well-liiiked 

^nrtwus  that  ar«  Ktroighl,  {rets  from  ciuclts  »ii<l  other  ^imilur 

4ef6et«,  iuid  nudu  fi'oin  pure  miitm-ial,  ure  good  curhoJiH. 

Tbo  olectriuli-^lilen^jiiiuer  willsity  that  no  tarWii  isgoorl 
UflleBS  it  will  cvnln<  pRipuHy  and  (^ivv  hiiii  :i  re««uii!iMy 
long  life  with  H  gixKl  light  Ho  is  not  !it  nil  iii(|iii)!itivv 
uto  tbu  molliu)  uf  iU  inuijufiictui-c,  provided  it  ^ivee  mich 
renilu. 

But »«  the  nuniifacturar  can  go  no  further  than  to  torrect 

uiy  error  in   biH  nittchaninil   proceKsen,   the   viilue   of  the 

carbon  ■tterwaixla  dc|M!nds  ujion  tbo  cumlitioiw  of  it»  luc. 

Sarh  carlkoTis  aa  nn  d<»cril>od  in  the  firet  |mnigi-iipb  Mill 

^tb  sonio  currvtit«  )ie  italiaf.Lctory,  both  mi  to  ti^lit  utul  life. 

oUwra,  the  li^-ht  nmy  bu  hnlliunt  and  the  life  too  short. 

^tem  may  Iw  an^a  too  ahtirt  or  ttio  long,  flntuing  or  other 
arising  from  th«  muuiUihility  of  the  ciur1>on  to  the 
eiirrantv  there  Iraing  nn  inherent  tlofcct  in  ttm  ]icncil  it^ulf. 
Th«n)foro,  to  cov«r  the  whole  grnunil  of  tltis  iniijortiuit 
ini|uiry,  we  should  ulao  huw  the  carefully  compiled  alAle- 
menu  of  vour  cspcricncc  of  Um  behavior  of  ca-rbons  l»ui-iiiiig 
in  youj  lunifki  under  varying  circnmstances,  IVum  tids 
rssult«  of  grcut  %*aluc  to  both  fides  mij*ht  )>e  obtained. 

Tbera  apijears  to  be  no  trouble  in  dct^rmiiiinj;  what  cuii- 
•titutcs  11  ^ood  earlwn  meehaiiieully,  but  to  you  a  good 
tau'bon  lueana  one  that  will  give  rou  «ati«factoiy  reAuIta  in 
your  use  of  it,  anil  ihcro  wc  finti  several  difficulties,  with- 
out tukiiig  into  uccoitEit  iinperfecl-ions  in  your  apijamtua. 
The  first  is  the  diffcreucc  in  the  utrensth  of  iha  currents 
tued  ill  the  difTerent  eyfttemfi,  iind  oIho,  in  many  cusea, 
in  diSurent  |>laut<  of  tbo  sume  »y«t«m,  the  corresiwnding 

*  ri|wT   nviil  htlon  Hic  National  El&ctric  L%Ut  Cunveulion  at 
,tubar|;)i. 


^■Ituborii 


difionencea  in  the  iwistence  of  each  lamp,  and,  frequently. 
iiner|ual  :uljui«tnieiite  of  knips  in  the  Mtiut!  |*)anL 

For  cunvt'iiiencc  we  are  in  rbe  habit  of  ruferriuK  to  tliom 
systems  in  which  ii  small  cuirent  and  a  long  arc  is  used  as 
high  tennioii  Kyittenie,  and  thorte  in  whii'h  a  h,r]ga  current 
iLiid  a  short  are  U  used,  m  tow  teiwion  Hystems.  Thu  ro- 
t|Uiroiiientfi  of  the  low  tension  seeme  to  bo  a  carbon  that  in 
bard,  well  plated,  and  a  good  i:onductor,  the  latter  being 
the  most  iniiiortunt.  hi  tbe  hi^h  tentiun,  on  the  contrary, 
baixlneaa  and  fonductivity  seem  tu  be  of  secondary  import- 
ance. There  is  a  tendency  to  fiamo  aiid  bunt  unsteadily 
when  a  hanl  uirboii  is  luea  in  these  syM«ni«,  and  a  softer 
ono  Gumetimcs  beeumos  necessary,  which  in  many  vases 
ehortena  the  time  in  which  the  lamp  wUl  burn  wiiliout 
being  rv-triniintxl,  bub  in  such  CMee  the  difT^renco  is  fidly 
randB  up  in  tbv  brilliancy  of  the  light.  On  the  other  bAud, 
where  a  aoft  carbon  is  bunicl  in  a  low  toni^ion  current,  the 
tvndoncy  is  to  form  neetllu  giuinbct  which  ptuvunt  the  nubon 
from  cvutriiii'  properly,  aiiLses  them  to  beat  and  ht  ajit  to 
biu'ti  the  holder. 

Let  nn  [inrnue  the  in<|uiry  touching  the  iptot^tiuns  of  mat, 
coridnclivity,  inorUilitv  aiid  tight,  .lud  a»certaiti  if  definite 
rolatians  am  ho  oi^lauliHbed  in  rug;ii*d  to  thorn  that  nuy 
result  in  guiding  Ub  in  the  fielection  of  i^wrfecL  carliutis  for 
use  fixtm  a  masa  of  mechaidcally  good  carbonH. 

/Jitiiiielrrs. —  It  is  a  iniittor  of  giiait  inlvroat  to  know  in 
whwl  nniiinor  and  to  what  extent  the  sizo  nf  the  airbou 
.-ift't'cts  the  rasult  in  a  current  nf  given  strength,  covering,  of 
course,  in  the  genend  question  of  conductivity,  the  oil- 
iniijortaiit  results  of  light  and  life. 

ihtnliifAi  in- i.'oiuiiutiril^.— It  is  well  known  that  &  hard 
earbon  oilers  less  resistance  to  ihu  cuireut,  or,  in  other 
word*,  bits  p-oat<;r  coruluctivity  than  a  soft  one  ;  thorclori', 
in  carbons  of  tba  same  length  and  diameter,  mado  of  the 
same  material,  by  the  mime  procewi,  conductivity  incrcuutee 
and  diminishuH  resitoctivoly  with  their  hardness  and  salt- 
ness.  In  either  haiil  or  H>ft  carbona,  whatever  cnnduclivity 
tliey  itossess  rea]>ecttvely  wiU  be  increased  or  dimini.ihod 
as  thvir  diaiueturs  u.rc  dimitii-ditxl.  the  length  being  main- 
tained. It  would  apjiair,  therefore,  that  it  is  jtos^ible  to 
make  n  softer  aunon  of  larger  diameter  that  will  l>c  the 
aijuivalcnt,  in  conductivity,  of  a  luirdor  carbon  of  smii.llet' 
diameter. 

MwUdilii  of  (."ar&r/iu!.— Of  carbons  of  the  same  bardneits 
and  length,  but  huvinx  diHerenl  diameters,  the  larger  will 
undoubtedly  outlive  the  smaller.  (>f  curlxtns  of  the  same 
diameter  and  length,  but  dilt'enng  in  hardnew,  th«  harder 
n-ill  outlive  the  softer.  Therefore,  a  uttbou  of  larger 
diamvtcr,  which  is  soft,  may  bo  eiiuivnlent  to  a  smaller 
carbon  which  is  hard,  as  to  hfe,  just  as  it  has  been  ohown 
to  be  equivalent  in  conductinty.  Tlie  life  of  a  carbon  is, 
of  course,  do[»endent  upon  many  vitissitud>tvi,  such  as  high 
winds,  broken  globes,  Arc,  but  luider  the  sjtme  conditions 
the  statement  nuide  above  in  undoubtedly  a  fact. 

hrdliaiiicif  of  Liijht.^Mhi  vivM  known  and  admitted  that 
as  between  hanl  and  soft  i-arlwna  of  the  same  dbmeter  the 
latter  will  ipve  a  more  brilliant  light.  It  is  just  a.*  well 
known  that  in  case  of  hard  carbons  those  uf  snuillcr  diame- 
ter will,  within  cert-'un  limits,  give  a  more  brilliant  light 
than  those  of  a  larger  diunietcr.  On  the  above  statenient 
of  facts  it  nuiy  1)0  rogaidutl  as  settled  thou  that  with  the 
ssmo  diameter,  but  dinoring  in  hunlncss,  the  hard  carbon 
will  jHwaetui  ^eator  conductivity  and  have  a  longer  life,  but 
with  luss  brilliancy  of  light ;  while  the  softer  carbon  will 
have  IcM  conductivity  and  a  shorter  life,  with  a  moro 
brilliant  light.  And,  further,  that  with  imiform  banlnena, 
butdiflvring  in  diameter,  the  larger  diameter  will  bive  the 
;i^at«:r  conductivity  anil  longer  life,  with  a  lesfi  brilliant 
light ;  whili!  ths  smaller  diameter  will  have  less  conductivity 
and  a  shorter  life,  M-ith  a  more  brilliant  light. 

The  foi-cgoing  Ntalementa  itidteiito  Jimu-iabty  that  with 
greater  conductivity  light  diminishes  and  life  increaM*  ; 
and,  eonvereely,  that  with  diminishe<ii  conductivity  the 
brilliancy  of  the  light  is  iiiercuaed  and  the  life  shortened. 
In  corrolwraLion  of  this  it  appears  that  a  small  hard  carbon 
i£,  practically,  the  ctjuivalocit  of  a  larger,  toft  curboa,  their 
conductivity  being  also  equivalent. 

Heretofore  it  bus  been  oonsidored  i>robable  that  the 
diameter,  caDdlo-power,  resistance  per  Limp,  conductivity 
of  the  carboik  potnt,  aud  tstrength  of  cuirent  ore  all  inter- 
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.lejieiidetit,  and  a  dungo  in  any  of  them  will  affect  nil  the 
othent,  requiring  i\  eoTintcrni^tinj;  chiingo  or  luljuBlnn^ni  in 
noma  of  thoni,  in  order  to  i-oHtore  the  |>rii]ior  rehtions 
between  them.  This,  if  no,  you  am  re;ulily  wp  is  difficult 
to  do,  for  |)iiit  of  the  worU  w  to  '«  done  hy  the  imiiuifiU'- 
tmcr,  and  ihc  rvmaindor  is  under  yotu-  control 

On  the  other  hand,  if  the  doiliietion  t-ari  be  pmiwrly 
niiide  from  the  ktatementR  ht^i'Oiii  preitonted,  that  the  ri!- 
>Latant«  of  the  carbuti  point  will  tlcturminu  it«  caiKibility  in 
rcsjioct  to  li^ht  and  IHo  in  the  difTert;nt  inuTcnls,  the 
trouble  is  jimctiimlly  removwl.  It  is  not  ini|iosaible,  I 
think,  to  coiwiruct  -.i  m!whine  thut  will,  0.1  iii>  j;i'«it 
ixicreosti  of  lort,  uasott  the  ou'lions  into  gromis  of  luiifonn 
reaiBbtiice  or  conductivity.  Then,  nith  contittiit  citrrents, 
clwin  Ura]w,  jMrfect  cnnnoction*  and  in.<ulation,  yon  wilt 
iisL-oi-tuin  practically  that  curbons  mcchnnically  ^oud  will 
prove  to  be  gootl,  and  uinforndy  so,  in  actual  nerviee. 

Much  more  could  tie  written  niiou  this  intoreiititig  iiuea- 
tioii,  but  this  paper  is  lUrwdy  too  long.  I  have  noteu  for 
your  discuiaion  some  tmjKirkuit  itointx  which  I  ho[)C  yonr 
experience  will  oniihle  you  to  det«miine  dntinitolv  if  they 
ore  wol]  taktin  or  not.  I  would  )hi  glad  tc)  bavc  the 
vbole  qucHtJon  of  the  im[)erfact  huruin};  of  carbon  jHiintfi 
thoroughly  eanvasMod,  so  thiit  nininifactnmm  would  fc'et 
(tome  lunte  its  to  what  muy  be  doin:  by  tbeiu  in  the  way  of 
con'cclion  when  the  fault  lies  iit  their  door.  It  is  espe- 
cially dewrablo  to  be  infnmit'd  if  that  very  disagreciiblt' 
feature  in  the  buniing  of  ciirbon»  mllixl  "ttumin^"  is 
aiwayB  the  effect  of  oito  [liirlicular  cuuhc  and  what  that 
cause  is. 


THE    UNDERGROUNDING    OF    ELECTBIC  ARC 
WIRES/ 

BV  W.  W.  LKOOETT. 

Tim  tojnc  is  one  of  aWrbiug  int«r«at  at  the  present 
time.  Municipal  ajul  Inipslativo  authority  Hcela  to  tonipul 
the  burj'ing  of  all  the  wires  mthout  disei-imination,  and  to 
cast  upon  the  parties  interested  the  burden  of  finding  a 
pruttical  meanH  to  act-ompiish  thi-  end.  The  iirogt"e«  of 
invention  in  science  and  art  reconU,  infallibly,  tne  contem- 
poraneous public  dmnia.  Tbiit demand  discloxeji  a  necessity, 
and  inventive  ingenuity  sitggosls  the  remedy. 

Starting  from  this  standpoint  we  find  public  vnring  begau 
with  the  telegraph,  hi  17S3  MurRhall,  of  Pnialey,  evoived 
im  clcttric  tele^nipli  wherein  insulated  wires  were  to  be 
trained  ou  poles,  and  bo  Lomond  in  1787,  Beton  L'oim.  in 
the  same  year,  Rieiuin  in  17D^,  l'a\'allo  in  1795,  Salva  in 
]796,  Stcmmcring  in  1809,  Coxc  in  1810,  nwi  Sharp  iit  1813 
all  had  to1egrj[)hs  employed,  irom  one  to  twenty-six  wires, 
Criined  on  polos. 

At  tills  stacc,  however,  the  intorMting  expcnmtnt  to 
which  the  wond  lent  a  helping  hund  devclo[xxl  signs  of 
commercial  utility  and  value.  Man's  cuuidlty  and  selfish- 
nc«8  at  once  antu}:uiiisva  whitt  he  eauuut  sDMre,  und  we  Gud 
the  public  armytid  in  oppofiitioii  to  the  use  of  the  higbwaj-s. 
Inventive  ingenuity  came  to  the  rescue,  and  iu  1H16 
Konalds  erected  and  tnted  a  telegnph  in  which  some  of 
his  wires  wore  pliicod  ou  poica,  and  s/im  ttvir  l/uiial  in  ilu: 
ffTminii.  TiHhavillet  followed,  in  lt*2ti,  with  a  system  em- 
ploying  underground  wires  ;  ami  when  Pmf.  Mor«c,  in 
1832,  brought  out  hia  system,  ho  proposed  connecting 
Washington  with  Baltimore,  a  distance  of  44  miles.  To 
his  mind,  the  wiro.'t  ■should  be  in.'<ulatutl  in  a  tidxt  laid  in 
the  ground.  He  cou5liucl«l  his  line  wifcli  gix-at  care,  and 
at  large  expense  ■.  but  only  a  few  niilei^  had  1>een  bid 
when  the  gradual  escape  from  his  line  tirovod  hi« 
scheme  impmclicabte.  He  was  about  to  ubiLtidon  the  uii- 
dertaldng,  when  oue  of  his  coudjntors.  Dr.  Page,  of  the 
Patent  Oflice,  or  Pnjf.  Henry,  of  the  Smithsonian  fusti- 
tnto,  said  to  him  :  "  Take  your  wire  from  the  ground, 
and  train  it  on  poles."  The  advice  wiw  followed  and  suc- 
cesft  achieved.  Here,  then,  in  the  inciptency  of  public 
wiring  IB  the  first  recorded  failiu^  coupled  with  its  remedy. 
T^ke  the  wii'e<«  fruiii  the  ground  and  put  them  on  poles. 
W'ilh  unilorgroiuid  telegraph  and  telephone  iiires  the 
electrical  dimcultiaa  to  overcome  arc  much  the  sime. 
Moisture  nimt  be  excluded  from  the  wiroe.  inaulatioii  musi. 

'  Popci  n«d  WfttTP  tlie  Naliooal  Klcctrio  Light  Cvuvriitioa  at 
Pitlaliuigh. 


be  goorl  and  induction  be  reduced  to  the  minimum, 
i>*Iwotiilly  between  adjacent  lines.  In  both,  however, 
leakage  from  the  lino  due  to  imj^erfect  iu»ulatiou  may  be 
(■rimpeiisjite'tl  within  linut.«  by  additional  huttery  force. 
The  Iwttcry  aot-s  like  a  pu.mt>  sending  water  through  » 
leaky  pipe ;  the  water  may  all  eeca^ie  before  reitching  the 
(liarfarge  end,  but  w  ith  a  moi-e  powerful  pump,  while  io- 
(TenKC  of  jH'eKguru  will  cause  {'reator  escape  through  teulfitge, 
one  may  aiicuewl  in  discharging  a  limited  (piantity  tbroiujii 
th«  end  nf  the  pijic,  and  ho  accompli«h  the  pui-pote  iWHtght. 
I'or  ihix  recoil  underground  tAilugraph  and  telephone  wirve 
may  l>e  operated  with  a  measura  of  succeea. 

In  nio»it  of  our  citiee  all  tclegi-aph  win»  might  l>e  led  to 
a  certain  |>oint  front  which  the  iviiw  of  (ill  ^yeteoia  could 
by  one  U[idergruuud  conduit  be  led  bo  a  coiitml  stftbioa  or 
stditioiis,  and  tbetiee  back  throush  the  same  conduit,  ami 
where  the  wiiw  aie  numeroiw  might  waiTunt  tlic  cxpenee. 
With    telephone   (-uni|iariiiM   whose   subscribcin   arc  in  all 

Itan*  of  the  city,  the  reipiiivmotitii  that  each  n-ii-e  should 
»o  conveyed  iindergrotiud  would  involve  »n  outlay  for 
conduite  wholly  pmhibitivu.  For  iliroet  service  iiicaii- 
descetit  llgliting  the  recpilrod  couductore  are  so  lan;e,  tbat 
l«  tniiu  ibem  uj>on  jwles,  or  to  train  an  e)|uiv*IeBt 
«L)iacity  in  itmallcr  wii-es  on  imlcn,  would  involve  outlay 
and  annoyance  exceeding  that  rerjuired  to  undergrniuid  the 
conductors.  So,  again,  the  resisUnce  of  the  eonductOFB 
U)  the  How  of  the  euirent  i^  cxceulingly  sliubt ;  it  might  l>e 
compared  t«  the  pouring  <if  water  from  a  intcher  tbrmigli  a 
^ix-inch  pi|ie,  its  eoiu-so  of  least  resistance  liao  right  forward 
through  the  pi|)e  and  ihui'e  i^  little  tendency  to  seek  an 
exit  through  any  other  rustricttxl  channel.  Iu  comiATUwii 
Kith  it  the  arc  light  current  might  be  likened  to  a  large 
hoee  with  a  small  noxzle,  thrwi^h  which  water  is  being 
lorced  wiih  a  itowerful  pump ;  the  tension  is  very  greats 
and  if  so  much  as  a  pin  bole  exisU  in  the  hose  watet*  will 
squirt  therefrom  and  tjuickly  enUirge  the  orihce  to  a  fatal 
rent.  From  the  fact,  therefore,  that  ttilegrapb  und  tole- 
phono  and  incandescent  electric  licht  wires  may  bo 
trained  underground  willi  sucoMC,  oy  tto  meaiis  tloes 
it  follow  that  the  oauio  ts  ttue  of  ore  light  wiroe.  It 
in  &u  undoubted  fact  that  to  BUceeesfully  UDderground 
electric  arc  li^t  wires  involves  simply  and  solely  a  questiou 
of  ex|Kume.  But  exiiensc  may  lie  of  tJie  very  eesenoo  of 
the  iri<[iiiry,  for  if  the  exi>eiise  is  out  of  proiiortioii  to  the 
r^^'enue  that  can  be  derived  from  the  service,  ejqwnse  alooe 
prohibits  the  outlay  and  detennincd  it  to  bo  impnictiaible. 
ExpenditiUT  of  nionoy  is  alone  retpured  to  tunnel  tbe 
Dover  Stiuits,  ;ind  yet  French  ami  English  caiiitalists  have 
pronounced  it  wholly  impracticable,  lu  the  returns  could 
not  wair,int  the  investment.  So  it  is  with  electric  arc 
light  wires ;  an  efficient  system  bo  fur  as  inventive  in> 
gonuity  has  yet  preeented  any  pLm  iuvolvosaaoxp«iditun 
wholly  prohibitive,  atal  for  thut  i-easoii  alooe  is  impracti- 
cable. Electric  arc  light  wiree  may  be  employed  fuceess- 
fully,  trained  in  the  air  oti  polett,  and  ho  uiidei^jrauiid 
nysieui  is  pmelieaLilo  which  can  reproduce  the  same  con- 
ditions. Let  lis  examine  these  conditions.  All  stibsitances 
are  coiiductoiN,  as  copper,  iron,  lead,  rubber,  ghiM,  dry  air. 
8omc  HubtttiLiicce  aru  duch  poor  coriductoi's,  that,  in  com- 
luirison  with  those  that  are  lielt^r,  we  call  them  oon-coiv 
duct4)ra,  and  the  gi'eateat  availabe  non-conductor  it  dry  air. 
We  use  these  poor  or  non-conductors,  such  as  rubber,  giaoB, 
Iiariillin,  wwkI,  and  dry  air  as  insuktont,  and  wo  finiT  dry 
uir  to  be  oiu-  must  |HU'fuet  insulator.  Dry'air  is  ii  bolter 
iji»ulatoi  than  rubbvj'i  if,  IbcrcEorc,  in  drj'  uir  two  rubber 
covered  wiies  tioss  in  close  proximity  l«  each  other,  the  in- 
duction is  greater  between  them  than  woidd  l>c  the  ease  if 
both  wires  were  bai^e.  But  air  is  ustudly  laden  with  moisture, 
and  water  charged  us  it  is  nntli  the  mmeral  salta  aiul  acids 
of  tbe  atmosphere,  is  a  good  conductor.  We  therefore  coat 
our  line  wirca  with  an  insuhitiiig  nuterld,  to  sliicld  them 
from  dii-ect  cuntiel  with  moial  surface-i  or  other  goo«)  con- 
ductors, and  so  reduce  in  amomit  the  current  which  is 
iilways  escaping  by  connection  t<»  the  ground,  and 
which  ™rii;s  in  direct  nrofmrtion  to  the  cnndncling 
jiroperty  uf  the  tntemietliate  medium.  Whore  iiisu- 
tatwl  wires  are  trained  oil  poles,  wc  have,  at  tbe  rate 
of  30  poles  to  the  mile,  thiity  [KiintA  at.  which  a 
small  amount  of  current  may  ant^l  always  does  slip  otf  to 
the  ground.    Now  let  us  put  ajx  iusukled  cable  in  acoa- 


Tutile  I.  shows  tha  miutunum  lo«  expreMod  in  volts.  Clia  oar- 
respomUng  mnsimum  per  t-cnl.  of  los*,  the  cnrMpciiullnu  kvut- 
Hge  per  ceiil.  of  loss,  uid,  ooiuoquoiitly,  tlie  uTentge  eflioiancj 
of  the  systttiii  of  cnmliicC'irs  :— 

Tablb  L 


8yiit«in. 

TlitiM  vrtre  Syitma. 

1.000  Voli 
AlUniKtiiifi  Cur- 

M&ximiim  lotA  in  rolt/i    .  , 
&Uxiiuuna  lom  in  |»r  cmt. 
Avvtsgv  Ions  ill  [lervflol... 

13-6 
10 
<l 
96 

20 

16 

6 

94 

SO 

20 

8 

92 

25 

1 
99 

50 
5 
2 

96 

10 
96 

Tlieeo  two  tflblw  show  tlu'  iiidiritluAl  oflivitiiicjr  uf  tJi«  <lifl«reut 

SortioHA  of  llio  tvru  ftyil«iiis,  unA  the  biUil  vfliuiviicj'  firviii  tliv 
rivin;,-  belt  up  to  and  incliiditig  tlio  ]H>rLiutifl  iiainvd.  1  linve 
l^miiUHi  ill  M  CMiM  for  tlio  oimvcrl.ci  njrsU-m  nti  oQkiency  of  66 
per  cent.  f»r  Uiu  iiriiiMr/  miiI  03  fur  utdit.  fur  th«  MtcuLidiiry 
ounducUtnt.  With  u  oimitiurdtU  allideiicy  vS  90  per  cent,  for 
the  gfmeniat  Mid  95  per  coiit.  for  tho  cunvcrttr,  which  in  noinc- 
times  cUinicd  for  thciii  hy  minic,  t.Iie  tJ>lAl  eflickiicjr  in  82  9  Jht 
oont.  With  II  c'jmiiiorrinl  pflicioiicy  of  8S  (x-r  crtit.  Uii:  tlii; 
KoiKMTiC'jr  nixl  90  ]wr  crnt.  fur  Uiu  cmivtirtiir,  which  in  lidii-^'oil 
fiy  iiT,hi;i5i  U>  Im  liWnvl.  the  ti)Ui]  tJ!iciwn-y  in  74*2  jtr  ci-nt.  In 
the  Llu'Du-wii-ttHyebjiii  we  I mv e  tvaau uit.il  aiiellL-iincy  "f  thugciio- 
mtur  of  92  per  cent-,  whiiili  ri'«iihu  ■•bUiiiul  1>j  ovi.ir>' iiii«kcr 
ijf  n  first-clAasdynaino  of  ihis  ry^io  ;  him\  nii  tiltiuit-iic}'  >>f  99  ^>i;r 
cent,  iui:  Uith  tliu  muiiis  niid  tht- iiiniiln  wiriiii(.  Iiritliof  wUn^h 
poTtioits  "f  the  synU-iii  ivro  iti  jtmclici.-  (^ih^idnr.uil  fi.r  a  iiinxiiimiii 
liww  iif  2  |n;r  ix'iit. 

Thi:  niuxiiiiuiii  l<i»  111  the  feedci-a  ill  Tuhia  11.  U  lutulo  10.  15. 
Hud  20  per  cent.,  wiUi  n  coireipuiuliiij;  .tvorage  !«»  of  4.  6.  (ind 
8  iier  cent,,  and  an  efficiency  of  G6.  94.  wn\  92  jwr  ccni.. 


T*nt.ii  II.— 

Atlrtvaiing 

Vurrrwl  CuarfrlrT  S i/irfcin. 

— 

Iniliv. 

Total. 

Imliv. 

Tntsl. 

Iixliv. 

Tolnl. 

KIKt-JMicy  »f  leitlur  

90 
98 
95 

99 

90 
88-2 
B3  8 

B2-9 

86 
98 
92 

99 

S8 
87  2 
T93 

795 

8S 
98 

90 

99 

05-3 

KfficiciK?  of  CQIIIfBTtel' 

Eflicii-tiry  of  Mmrircn 

■nil 

7& 
74  2 

Thrff-  li'in  {iiirUm. 


CffimnRy  i»f  (tAiiAnitiiF   ... 

ElUHpncy  oriiwlnr 

Ellinieiify  uriiMiii" ....,.--, 

l\l}it'ii.'iiL-_v  >if  M'rvk'M  anil 

iimiiU  wiling    


ImUv.lTotal.  Indiv.  ToUl.  Iinllv.  Tolsl. 


99       93 

96     '   »S  2 
99     I   873 


99       8&-&      99       64-7 
I 


92 


92 
92 
99 

99 


02 
84-0 

8a  ■? 


AiMttniiiiK  tlic  hi(,'lie»t  uHlciL-ticy  daimed  for  the  nllvniAtini; 
ciirn-iit  gciiiu-rttiir  ;  hihI  iissumin^  the  ganonibor  i*  na  vflit-irnt  ih' 
ft  cinitiriiMUH  ciiriL'iit  M:i'ri(;rnt<ir  iimW  cnnditiimn  «f  [virtiid  hmd, 
which  is  iii't  likely  i  iiti'l  iwsiiiiiiuj;  thiit  the  oiivurtvi-  hitn  ihv 
utnic  (.■fHciuiicy  iiiLilvr  [litrtiiil  l^wl  .tn  tiiiilur  fidl  hitid,  which  we 
know  cAiinot  in; ;  wc  rti'i-  nliU  im;t  wtlli  llm  fact  that  tht-  thrut:- 
wiri"  By«li;iii,  witli  ii  iimKiiiiuiii  hiBant  80  [ftr  cunl.  in  thu  fccdorH, 
hiw  iLi  hiiih  'HI  «ittii:i*iiicy  <ih  tho  cunvcrler  systtin,  iilh^wiiig  it 
crrry  jHivaihIe  cUiiii ;  uiiil  tEutI  thu  thrL'O'H'iiv  »ynU:iii.  nn  uisiLiilly 
iiiHtidJuil,  with  n  niiixiuiuiii  iif  lOjiur  Lxint.  Iom  in  feeders,  hiw  n 
■uperinr  orticit'iicy  of  frmii  4  to  12  jicr  ttiiit.  over  the  idU'nmtin^ 
current  converter  Myntcni. 

To  return  nnw  to  the  ([iivntiiui  uf  tint  cost.  iiasunitnK  the  coHt 
of  pippcr  111  16  ciTita  |*tT  lb.,  1  hnve  tigurwl  th*  ctiat  •■/  cuptxir 
condin'lin>  fur  foalws  for  16  c.-p. ;  50  wntt  liini|ig.  fur  (listfliicoa 
of  1.000,  2,000.  5.000.  4,000.  5.000.  nnd  6.000  feot.  with  »ii 
itverage  \<vt»  in  coiiductoni  of  4.  6,  niiil  8  per  cont.  fur  the  throe- 
wire  «yBtom.  nnd  2  jiar  cfiit.  for  the  ulteninliiLii  »yiitt'iii,  with 
l.OOO  volts  iiiitiid  K.M.F.  ;  cinrt  i"  cipn-Mnnl  in  ilitlhm  i>iul 
decimnl  fi-»ctii)Uii  t]u'n«if. 

1  hivvcalKocaleuhilirHl  [hu  ciMt  of  ciipi<er  in  the  tiwinn  for  une 
16  c.-i*'  htiiip  oil  tliu  biiiia  of  A  (liHtnncu  'if  800ft.  liutween 
fuuiEur  tenuinida  in  the  three-wire  syalem.  anil  .i  iiiiixjuiuin  loss 
uf  2  per  cent.,  inid  tirid  it  to  he  13  ceiitR.  Also  the  cost  of  Ker- 
vicei  and  in&Jdi-  wiring.  In  the  llirei>-»irci  Kyntoni,  on  hiwii  of  an 
avemgediHtjinfo  to  Uin|M  of  100ft,,  niul  2  [kt  cent,  low  :  niid 
Binoo  tho  full  IwMuItt  nf  t1a>  thnir-vrint  diKtiiViutiiiii  ciinnot  he 
attained  in  thv  imiiU'  uinii^f,  hnvt-  nwiumuil  the  tavinu  of  one. 
thint  orvr  lliv  two  wire  Nyittein.  iiiilead  of  the  tnLitliir^ii  uivinjj 
otrectod  in  auea  whcru  tho  (nil  litilielit  can  be  attained.  I  In  thU 
biuii*,  the  coat  of  copper  for  lorriciB  and  inaide  wiring  is  6^  cciita 
[wr  lamp. 


Tapui  III.— Cod  of  Cfpffrfor  Thrrr-Wirr  Ftfltr  per  16  e.-p 

,    7>i»l/r 

(SO  'Wlti,  1  :i>  tvllt  >,      Coi^r  Itl  /«  <>rW<  fit  U. 

1 
1,000     2.O0O 

3.000 

4,000 

6.0OO      6.000 

12'6  rolta  inuxiintim 

lott  ei|)1llla  5  ralt/t 

Bvtngir  low,  wliioh 

i»4  T>cr cent.  

•au 

1-OM 

2-504 

4 -986 

btS 

9-536 

20    volu    miudnitmtj 

luM  wpiAlt  8  volt* 

av«ngn,  which  w 

6(»rcent. 

•1615 

■646 

1-465 

25M 

4437 

6^618 

30  voltit    niaximum 

loM  equaU  12  rolla 

avpmfp.-,  which  is. 

8  ppf  pent 

■1077 

•430 

■969 

1-723 

Ztfi 

587 

Qf^  o/ Prlwarn  niid  Sfwdary  Cimdu  ottd  I'ouverteni  for  l,OUU  ^Ut 
AUfnuttiug  OittrreiU  Couixrtfr  Sy»l«n,  for  16  e.-y.  taatii  itt  VMTfbtg 
iliMrinra, 


DintniicM 
rriniary... 
Caamw 
Solidary 

Total 


In  the  alternating  current  converter  system  I  haxe  aMumed 
thft  oocC  cif  convertera  rocontly  quoted  hy  Hr.  Slanluy.  the  elec- 
trician (•{  the  Wastiiighouse  L'umtMUiy,  in  a  jiajier  hef<iTc  the 
Hriiitrtn  Siiciely  nf  Art*.  Tliis  hj^iii-P  ia  Ihnso  dollars  pw 
lamp.  I  have  eidnilntoil  tho  cnut  "f  copper  per  16  caiuIU' 
]H3Wor  90  voll  iind  50  watt  lump  wiili  an  average  dtstalictt  tti 
tho  lamp  of  hut  75ft.,  and  with  2  jwreent.  I  ins,  ami  fnund 
tho  cnKt  i>f  cikp]ivr  ti>  bo  24  cents  per  lamp.  Wnh  an 
livoi-n^o  distance  of  100ft.,  as  assunied  in  tho  caM  of  th«  three- 
wire  system,  the  cost  ot  cf-ndiicUmt  f-ir  thi)  in*ide  wiring  would 
bo  43  oenta.  In  iiinkin};  the  compariiinna,  h^werer.  we  will 
i[ivo  tlicm  the  adTantage  du»  to  the  7Sft  distribution — Uiat 
u,  24  centa.  ifr  Inmp. 


1.000 
■0215 
2-000 

■240 

2,000 
■085 

5-OW 
■940 

S.000 

■191 

3000 

■iOO 

4,000 
■340 

5000 
-940 

6,000 
630 

5-000 
-340 

. 

6.O0O 

■764 

3-000 

■340      1 

3-2615 

»<92S 

3^431 

a-680 

3770 

4-OOt     1 

~K../a" 


I  bare  plotted  thonu  rosnlts  lUtproNiing  cial  aa  uitlinntvattud 
distnnccn  itn  iiWIma^  Tlia  ciirvvn  rv»ultin)(  am  lierv  shuwa. 
(•'^rr  i1ini,'tnlii).  In  the  <li»j[ntiii,  oun'C:^  Mo.  1  ttliowa  oot  vf 
primary  coiivtirlier  unit  secuiid&ry  for  :dl«rnatiiit>  systum  (coD- 
vcrCerM  nt  H  per  lamp).  No.  2  sIiowd  cuai  of  pnmat;  and  o>iD- 
veiter  fur  altornAtinij  system.  Niinihcr  3  shows  tsust  »(  priniaty 
for  idtfi'uftlinjf  systoni.  NuinWr  4  shows  cwt  if  f»*ucre  for 
average  h*s  i-f  4  per  cinil.  Kmiibcr  5  shows  ciot  of  ftrcdcni  fcr 
average  loss  of  6  per  ccnl,  NnniWr  6  shovra  cinl-  of  fowlcn*  (it 
nvi>nigeh>iisof  8  [tcrouiit.  Niiiiitier?  hIiow*  i^iuit  of  fc-ccdvrs  mid 
niniiiK  fur  iit*-rHK'=  Iiihh  i>f  9  [M-rcctit.  Number  8  shows  »«t  of 
fnedm  and  itinius  in  the  three-wire  Kysteiu  for  average  lose  nf  6 
|M)r  cent.  Kuiuher  9  slmwd  cist  of  feeders  and  QMina  in  tJie 
throe-wire  sy^lcin  for  rtvuniye  Iiim  of  8  i:>cr  rent. 

Ill  the  thivc-witv  H}*sl4>in  ciii-vw  fur  tolul  eont  are  the  lincM  in 
black  just  ahiive  thii  dotted  liiiea.  It  will  W  mmii  lliat  if  the 
Ihtvp-wiri5  nyBti^in  lo*  ojwnilvil  at  an  iiv«raict>  «Ilbe)«ncy  <>f  82  per 
rviit  in  the  fttrHWi',  Mhich  con-esiwmdi  to  the  hiyhLot  etHcieiicy 
dniaioil  U<r  the  atiemating-ciiJi'cnt  converter  Bysi«]n,  the  total 
cost  pLT  htni]>  would  be  e>)iul  when  tho  averajce  l«nAth  of  feeder 
wa»  6,000fl.  An  avera^  length  of  fccilcrof  6.000ft.  oorrcnnionds 
to  pirciiliir  nrea  18,000ft.  in  diHint^er— that  ik.  ntHjut  5^  miles  in 
di/itnet«r.  hi  pmcticv,  il  U:  pmrcmble  lo  iija-nil»  at  highur 
vflicioni'y,  makini;  ti  hu-^jc  iiiteatitiont  in  copper,  which  tus  the 
slmng  rvoDiiiiiiutidutioii  of  hitviti)}  Uie  leaat  deprL-ciaiioti.  and 
rc'piiriji);  thu  least  uttoiit ion  nf  anything  used  in  eoniieotimi  witk 
Ilie  truuiiiuititiiiTi  of  onei-gy. 

Tho  middle  curvca  repnwciit  an  aveiiige  vtKctt'nvy  of  94  par 
cent,  in  the  feodei-— lliat  is,  an  avoragv  lom  of  6  [lor  txiil .  in  lie 
feeler.  Von  will  notivo  that  even  with  this  »upi<nor  elHcienej 
the  liii'i'e-wire  syttcni  is  cheajmr  j>i.-r  hunp  Hum  thu  Hlt4]riialing- 
current  coliverlvr  system  at  an  &v«nixo  kiwth  tit  feeder  of 
4,750ft.,  currcsiiuudiny  to  circular  ansa  of  12,00Qfl.  ill  diaowto'. 


mil  th»t  for  iihoTtcr  diatnticAR  thecost  mpidW  rtiminiilio»— the 
«ofttiF  oonilucbm  fcr  Ihrcxvwirc  nynUmi  m  tliit  cfticioucy  with 
Ml  avenfls  laiijith  nf  fi^wlur  of  5,000ft.  i^nrmsjiKTuiiii}!  to  oircuUr 
•re*  o(  9.000ft.  it]  diiuuotrr,  lii-iii^  l<»s  ihiui  otm'hnM  l1i«  ctMt  nf 
Doodocttin  ixad  oanvertBra  fiK'  th«  alCttnuLCinj;  i»y4Uiiii. 

Eran  with  the  very  high  effieieiie)-  nf  96  [wr  uhiiI.  In  Uie 
[*tAvr,  or  an  urenige  Iok  of  but  4  [ter  cdiit.  tlm  coiKliicltini  of 
cJis  Uire»-wire  ffirst«tn  are  chmper  tlian  Miu  L>iti<ljctoi-G  uid  oou- 
«*«Tteni  of  th*  lutcmatinu  current  caiiVBtlci'  sy»tem  fur  an  av^«r- 
mft  length  of  fewlvr  of  3,600  foot  »r  la».  and  thix  correBpundi 
Crf> «  ciivtilftr  xren  uf  11,000ft.  in  diimietwr. 

Suppow  that  bnch  tJiv  ((Aniinitrir  nnd  nonviirtvi'  nretui-  iniiLii 
cha*per  than  vre  luvc  wuutnvd  im  AVive  ctmt  it  niAkon  ji  biUil 
tiim  of  one  dollar  per  tanip.  We  i\ian  find  tlml  uinlur 
Itiinis  of  «qual  efficienor,  82'6  per  cent.,  tlio  ilir«v  wiro  U 
Muior  where  tlic  svemge  distance  to  lamp  is  uuo  mill'  or  lou. 
AV~ith  the  iwuitl  f'fliDiencjr  for  the  Ihrtjo-wire  ajsleni.  847  wr 
«ent.,  it  it  the  cliaaixir  fur  »n  Avcmgo  iliitt.»ii'!i.i  t-o  Uimps  i-f  4,000 
fait  or  lea,  and  witli  thn  hij^hiut.  iiltid«ii(!y,  thut  i>id6'5  pur  cent., 
-with  &v«ra^  lou  o(  4  per  cunt,  in  the  foLilun.,  ttii.'  tliroO'nrii'O 
flj^t«in  would  bo  the  ofieai>or  when  tliuHTengediiiUncu  toLunp* 
SI  3,000  fwt  or  t«B. 

SinipoA*,  (in  the  oth«r  hand,  that  the  iiicand&M>«>nt  lain})  bo 
^oqUkI  in  volta^  aiul  incnuM^I  25  por  ci<nt.  in  »c->nouij  ;  at 
'the  Mine  tima  that  tho  ciMit  of  (!rinvort«r  waii  rorliiM-d  t^i  tw^.i- 
Urinta  tta  prawnt  coat,  nnd  vrn  find  that  with  thtf  hi){hu«t 
tfBkiencjr,  96  jm^t  cent,  in  th<s  fifwlcw,  the;  thr«i>-wirn  svtitoiii 
in>idil  ho  tho  cheiiper  for  owea  wlivrc  avi^ni^f  dittAiic<>  Ui  Uiin|M 
po  f«et  or  leas,  which  wrrettixaida  to  a  oirvuliir  distiict 
I  live  IIlitesM^«8. 

for*  t<*Ting  the  •'{uosticn  ff  eonnomy  of  opumllun  let  tu 

■ii  At  tho  <}U09iti»n  •'(  tK<pif'ci>ili<>n.    hi  Hiiy  ilyiiiiiii<)  (liu  dvjtri;- 

unturklly  beci>tii««  gr(uit«>i-  n-hoii   it   in   "iiur»tv<l  !j|  hi^jli 

.,  eron  uh«ro   tho  t)']<i^^  u»  tbc  wuno,  and   in    tht  hiKh 

f.  altvnwitng  ciin-oiit  Kvncmtor  lh«rc  vxiaU  the  Kn)at««t 

teadencT  toward  truubW  due  to  the  hronktng  down  of  toa  insu- 

lation  of  the  wira  i^ii  tliv  Jvruint  un>.     Tho  •^cinitnry  circuit  nf 

the  oltf^nuttiiiK  cunx-iit   nysliMii  iiuil    tlir  iiiniilr  wirinu  of  thv 

Ibrwe-wirv  a^atvu)  wuuld  htivu  a  lutuilai-  duptvcblimt,  hut  iJiL-n- 

iia)[reftt  difference  lietwueD  the  depreciation   I'f  cojiimr  imhi- 

4aclan  aurjing  low  E,M,  F.  continuous  currents  and  Clio  deiinr- 

ClMioa  of  highly  insulntoit  conductors  cnrryin^  n  high  E.M.F. 

■Itsnuitiiig current  toguthvr  with  the  doprodniion  <>u  nn  cspen- 

svttfMceDfapramtuii  liki-  the  cmvcrtci,  the  Inrge  prnportlun 

of  tlwcoitof  whidi  is  rvprenttntcKl  by  lidjuiiir.     TA'  t<i  oompnro 

the  value  ef  oupjier  20  ycniii   lu-iioi;  whirh  )-ciniH¥l,000  t^i-rliiy 

vnb  IL.OOO  lit  cnivertera,  nnd  tmtidl  highly  ijMtil.ili'il  wiiv  itiirh 

aiii  wed  in  the  primary  circuit  cf  the  aUeinntiii^  ayiti^m.  and 

llUiill  it  will  be  evident  that  the  deprociHtt-jn  -if  the  alternjilinK 

ifKbttt  ia  going  ti>  be  many  tjmea  that  of  the  llir^e-wict.^  ayittem. 

BduWi/y. — In  ordinary  [tracticv  in   the   three  wire  flyatem 

RKjr  lamp  is  pnnially  Mippliod  by  m'l^ry  fei>di>r  on  iIiaC  Hide  nf 

*t  Rjratctn.     Thai  in.   flu;  itiiTt-iit  can  tlow  mit  on  any  micli 

badcrand  tlin>U){)i  the  iii*lw<irk  of  luiuiin,  :iiid  linally  n>arli  the 

tBdividml  fauup.     SitniW'ly,   einy  lump  ik  Hiipjilti^]  ni  part  liy 

may  ilynnuio  (iMirutiii){  in  multiple  m-c  on  lltal  «idii  uf  iJn!  nyji- 

^nt,  Ml  tliME  iheliTgerthe  aystein.  the  more  reliable  it  bL-coniea  ; 

■Man  accident  Ui  an  indix'iiltiitl  main,   feuder.  dynitmo  belt,  or 

Winea,  dnea  not  in  any  vniy  .itrwl  thf  opeml.ion  of  the  hylit, 

uaia  the  wont  event  tiNiiiltlu  in  an  iiKlivuItiid  building  would 

Md^  nmtii  in  lulf  the  latuju  on  I  lial  dreiiit  going  mit,  and  Ibo 

"ttor  half  wnuld  bti  M'^tii-reil   hllemiUely  iiinoiig  thoKi?   wliioh 

^oM  go  out,  80  that  the  remit  would  not  he  evun  rruublu- 

Knr  bow  about  the  idl<<rnnting  aystein  ?  TIiub  fnr  they  Imvt) 
M  fiMUut  it  pmcticahh'  u>  oiM^imte  their  gvncmtoiv  in  niulti]tlu 
ut;aad  it  is  not  likely  that  they  wdl  over  bu  able  to  in  on  in  ion 
Ridiee.  This  moana  moru  tlinn  is  i^iuinilly  a[ipreciiit«d. 
Knvf  lamp  burning  nn  an  altumatin^j  ■yatem  dnpniids  ii^mn  the 
■Mingoat  optinttiuti  in  unium  of  six  tiipiii-at«  i\pplinnn»,  each 
4  wtieb  ia  liable  at  any  moment  to  eauae  an  inai/intanenits 
nlilKtioD  of  the  lig)it  in  qnontion.  Theae  mx  thinga  ari>  :— 
Rut.  The  individual  tecondary  cinnttt  which  »iip])liea  the  lamp, 
tiiuid.  The  indivi<l-tal  convortor  which  Hupplies  the  lainp. 
1^.  The  individual  jirinuiiy  circnit  which  tupplioa  the 
hap.  Fourth.  Tho  indivtduHl  goneraloi'  whiL'h  atippliea 
ifct  luup.  Fifth.  The  indiridiwl  belt  f«r  thu  t{eiiemlor. 
'^Utb.    The  in^lindual  enj;in«  which  ktip[JivH  ihv  power. 

The  n«xt  ImmI  thiii;c  ^  ix-linbility  ie  anihty  Lu  rediace  the  timv 
1^  lil^l  is  oot  to  a  niinimuui,  ami  to  occoiiipliah  Ihia  it  becuuiea 
BMMsa;  to  install  s  Bj)*re  system  of  ■.-'•iiduulor*  whii;li  are  only 
htqght  into  wrrico  when  a  primary  circuit  ^ota  into  trouble. 
^  Olpenrive  awitchbounl  in  the  ccntml  station  (lUohecomoa 
MceniUTt  to  that  in  omo  of  trouble  Ui  n  ^'cnunttor  its  loihd  can 
W  thrown  over  to  another  gxinemtor  with  the  Ivnat  jKHniblc 
*fect  upwn  the  lights  that  the  ^enrnitur  Uan  Uvon  niiiiplj'iti)^. 
ik  ascumlary  cirvuiUi  fniiu  one  pi'iiiiary  ciiii  he  Diiillipleflrceu, 
lol  this  ia  aonietinies  dt^ne.  And  thia  iwIiIa  Hoinuwliat  to  tho 
rtfahllity  of  the  lij,'ht ;  hut  tlio  expense  due  to  thia  cotinuuliiiy 
jt  OMreiters  by  heavy  wires  required  by  SO-iolb  Ijiuiiw  iiiakea 
t  itupaetioablfl  in  usual  insliuicca. 

the  ■Itemating  ounvDt  genemUm  are  opcrrted.  in 


multiplo  arc  the  ToliabiUtjr  of  tlie  alternating  qnrtem  cannot.  h« 
as  ^ood  u  that  of  an  arc  Ught  tyiteni,  and  we  all  know  how 
r«]i*hlft  that  in. 

Variftii  i'ikI  Vahir  ujtlif  PoMt6I«i3i>unw((f  Aeiviiw. — We  now 
come  to  the  ennui  deration  ofthomriety  and  value  of  the  poMible 
sources  of  revuinie.  The  first  and  ni'Mt  iinportjuit  revenue  for 
a  cenlial  lighting;  station  outaide  tit  the  Uuht  itaolf  is  power. 

In  a  central  stAtion  running  night  and  daj'  the  cost  of  eeae- 
mting  additional  power  beyond  that  requtrsd  for  tho  li^it  is 
ipiitt-  amatl,  prohnbly  not  exceeding  30  dols.  yer  iKirao-nowur 
[jer  y  wir  fi>r  tvn  hours  yvr  day.  Tliis  amount  of  power  distnoutod 
III  smiiH  units  as  i-iHpiimd  in  pracl-ice  tvillrmdilysell  forlOOdols. 
per  year.  Owiii({  to  the  f^t  that  a  largs  number  of  small 
nioton.  varying  in  their  rMuimmiiuIs  a&  to  [lower  from  moment 
t.^>  iiuiiiient  are  supplied  iroui  one  cuniinon  soureo,  ■  certain 
priwlucrtiiiii  of  h'^rw-power  will  supply  the  demands  of  motors 
ntpiiuieiitiiig.i  tiitii]  maxiunimliorse-powerionietwoaad  nno-half 
tiniun  ns  much  as  ia  produced.     In  other  words,  lor  eveiy  hoiac- 

IMiwur  prii(luct»J  iit  30d<)Ia.  yon  can  wll  two  and  one-half  aC 
OOdols.  tiach  ;  4jr  you  oon  aell  for  2S0dok.  what,  it  has  coat  yon 
SOdols.  lu  produce.  It  goes  without  Mving  that  the  ability  to 
8up|dy  such  deinaniU  is  of  the  utmost  iniportance  to  a  contral 
st^ition.  The  oi>ntinuous-current  qnit«ni  is  well  adapted  to  tho 
HUpply  i.f  |«kwev  for  any  and  all  purpoaea.  No  practical  mathod 
of  o|>erating  a  motor  )^  nieana  of  the  ntteimatinf  cum»nt  has  at 
yet  IxHin  duviaod,  and  the  prdWem  presents  great  ditfiiultieat 
priucijMklly  on  accouiit  of  the  nt-coaaity  of  a  compAratively  con- 
tinuous current  for  chnrging  the  tluld*  and  tho  instability  of  the 
toToue  of  snch  a  mot^r. 

Wo  are  prom  isvit  i;'^''^'  reeulla  .'uid  extended  uno  of  the  afcorage 
bftttoty.  and  undouhteiUj'  it  will  be  used  cuusidembty  for  a  grwit 
luany  piii-|Hiaoa,  thiTfufore  there  ia  a  Inr^je  p^jwiblf  revenue  Inmi 
thin  wiurce,  which  tlio  altenmting  ayslfini  will  not  be  able  to 

lliwi  lliere  i"  tdmoat  unlimited  number  of  applications  of  a 
uvnlinuouE  current  on  a  small  vcale  for  tucli  purj>oscs  as  Gra 
AbiniiH,  buf^Inr  alanut,  diBtrihuLi'^n  of  time,  auntinciatorfl, 
lickeni,  e  led  ro- pi  a  til  IK.  teU'gnikph  huiM  aud  telephone^  nil  of 
which  rely  upon  A  continuoua  current;  ■indtliercarvinnunicmblo 
applicati<,inB  which  will  aoon  develop  conaeeiiteiit  u|m>ii  the  abso* 
laturuliability.tnd  constancy  of  tho  oloclricalpi'cafiureatc^imnianil. 
Out  of  the  nuniburlcHs  anplicatinnB  uf  the  oroclric  current  which 
we  nee  dnily,  1  cnn  think  tif  no  coinmorcinl  application  eice|)t 
tho  jiruductioii  of  lij^hlaiiil  heiatt  for  which  I  healtvnuiting  current 
mill t-r  diHciinH ion  ia  avaiUhle,  and  the  jknaUic-tion  of  hcnt  by  the 
electric  currenl  does  nut  present  a  datlvrin;;  ouilook  a.i  n  nonrce 
of  roi-enue  to  tho  owiierw  of  central  station  jilanta.  Therefore, 
wo  see  tliat  to-day  the  alt«nuttiug  system  is  depondeuL  fur  it« 
revenue  upon  the  sale  of  light  alone,  while  the  oontinuaus  current 
ia  applicable  t^o  niniost  every  conceivable  use  to  which  the  electric 
current  is  put. 

Knfriij  If  I,ifr^—T\u>  safety  to  life  of  tho  three- wire  mntJnuoua 
I'lirreiit  nyslem  uniiik  alxiut  280  volt.i  aa  a  maximum  E,  M.F,  is 
ititdoiditedly  aliaulut^.  It  in  iiiiimaiiibln  for  a  cotiaumvr  of  such 
a  system  to  injure  hiniaelf  by  the  shock  in  iny  cimc«iv«lil«  vny, 
and  a  alight  bum  in  cAse  he  ninkea  a  short  eireuit  in  too  elose 
proximity  tosinue  [>ort>ioTi  of  his  person  is  the  wont  result  [mm- 
sible.  and  this  is  nliniwt  nn  ini]i»nnl  of  (xigtiliility.  It  has  been 
eimcluaiv*ly  pntven  in  practiee  tti;it  the  1.000  volt  altematitiu 
current  ih  fntid  to  human  lifv,  ami  will  kill  n  horv>.  Although 
jH'rhiipK  tint  likely  to  occur,  is  is  alwayH  jHwaiblv  for  the  primary 
ami  seci'iid'iry  to  yet  into  contact,  eitlierin  tlyi  on vert^ir  itself, 
or  piia&ibly  in  circuits  outside  of  it.  Any  jierson  Iminlling  the 
wires  of  the  secondary,  and  a  fairly  good  gmund,  is  then  liable, 
thi'iiii^h  II  [HWfiible  gnnnvl  tdaewhero,  to  be  instantaneoualy 
kilted.  'I'ho  misit  <kn^<nnM  thing  ia  thi<  one  which  ia  usually 
perfoccly  mife,  and  ouoaaiomdly  dangurous  ;  us  is  witnessed  by 
llio  death  of  a  t«li^]ihoiia  operator  at  Pittabutgh  rvcHintly. 
Whilu  ho  wjia,  as  usual,  hanuling  various  contaets  ahfjiit  the 
Hwitehhiairil.  a  high  electromotive  force  circuit  beeanie  df«<id 
Bomewheio  outside  with  (he  telephone  line,  aiid  without  tho 
slifjhtARt.  siiiipici'in  of  any  ixis«ib]c  danser  he  was  instantly 
killed  in  doing  whJit  he  had  dune  tlu'usnnda  of  times  before. 

KffffI  Ujtot,  K.-itliii'j  Proftfif;/. —Tho  low  K.M.F.  of  the 
onhniiry  thrco-wirc  iiystcin,  the  jierfoct  protection  from  oxces- 
■ivocuiTunt  uffuotvd  by  the  safety  devices  in  uso  and  the  con- 
tinuous ch/vnwter  of  its  current,  rondcrit  practically  inert  aa 
far  Oil  its  iii>lu(!n::e  iijHtn  exialitig  pnipi-rty  ia  cnticvrnvd.  That 
the  altvrnating  syatem,  witli  its  high  K.M.K.  and  iU  Btning  in- 
ductive intluence,  will  <>ccaai<jnaliy  cause  serious  tn^uble  tti 
exiating  telogmph,  telephone,  and  other  lines  which  it  b 
adjacent  to.  sccnii  inevitable. 

From  the  f^^rutfoiiitf  comparisons,  1  consider  the  nit o mating 
current  IK  lint  apmicihltt  tu  central  station  lighting,  as  it  is  at 
pruaont  ojieruCvd,  c\ceijt  ass  poasible  udjuncU,  or  else  u|>ua  an 
extremely  sjiutU  ncalu  in  cases  where  a  few  lights  very  greatly 
Hisitturud  arv  reiiuiivil,  aud  whore  power  is  cheap.  In  rnnwi 
where  L-heaii  [xjwer  exists  at  a  distance  of  several  tuilos  from  a 
town  ca]iable  of  aujiiiorting  a  statiuii  of  2,000  Ifimpa  and  up- 
wards, high  initio  Ef.M.F.  becomosbotlidcsirnblcnnilnuccssaiy, 
but  the  continuous  current  converter,  which  nlrcudy  exists  in 
aoranl  fonua,  and  which  ui  receiving  thu  attention  of  the  best 
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«lectrioiBiiB  uid  iiiventun  of  tho  vuriil,  will,  in  my  opiniun,  bo 
UiEi  ilvvioi'  tii  Hiip|)l}'  lliii  iteniniul,  ukI  llul  vary  ihortly. — 
Wnttnt  ElttUnict"  II. 


SOCIETY  OF  TELEGRAPH-ENGmEERS  AND 
ELECTRICIANS. 


DISCUSSION'  OX  MESSRS.  KAFP  AND  MACKKJIZIK'S  PAfKHS 

ON  "  TBAXSyOBM  EILS." 

(OiHK>mkti/rvu,  jnat  :.t:f.J 

Mr.  KttMw  Miii :  In  •Ir^Uiig  witli  t\w  |<Tv>b)«tn  Mr.  Kai-['  hwl  in- 
tralii'vil  thngrapliir  mrtliml,  which   wu  iilw»y«  it  grvht  bion  U>  iho 
tii^BMr.     Throiiglioiit  liix  itivvntitf '■•■■>■.  huvavi'r.  Mr.  Kii]i|i  RMiiiiteil 
tli«t  llie  I'lecttonioliTf  foieriininrnwil  in   lIi*  ]Miiiiurj-.  ut  lallier  tlie 
dectroiiiocivi'  toivr  piiprdtcil  by  tlic  iijn»tiiii,  wusn  sinr  fniH-iimitiri.tn' 
titiic     Ililt  Biiri'ly  ill  iii(nli-iii  iiiocliincii,  witli   iloii  cm-t*  iii  llicLr  aniio- 
tum,  tliat  niu  not  <|iiit(-  iha  raev.     lie  coiiM  Hrtii-vc  ihnl  in  ti  Si<-iiiiMi* 
ilrnaino  tlv  i-itrnr  hhuIi)  lie  n,  uiw   ruiictioii,   Atit)  itliuk  in  n  t'cri'Uiti 
tlfU&RiO  thr  •l»vialioii  tni^lit  not  l>«  gn-at,  l>ut  in  a  ilyiiainii  liittirig  iLii 
iron  ear*  in  it*  Afiiinturt',  la-  (.■oul'l  uty  ino«t  ihciilmlly  it  woiiM  iifit-  U> 
■  nine  fiiiK-timi,   iioi'  nmiM  it  1>r  uuyltiiug  a|ii<iuxiiiiiiiiiig  In  it  Mric 
ftinctioti.     Hr  linil  rtKlnvrmirvil  to  iiiA)!  out  Uii.'  iiiu^ii^tic  fli-M  iu  a 
dynamo  sotncthiiig  IJkc  Vr.  K<>|>|i'ii  own  iliwifu,  h  Wf  thvy  liiul  >  iIlsc 
KnOAtliro  witli  net*  of  )K>lm  od  vocti  ahU.     The  rraiilt  u»a  ibovii  hy  a 
diafimo,  wlirn-  the  ciino  of  »in««  WiL-i  uliowii,   aiiO  llii'  lUiT*  |*(>t  rf.m 
tlie  d^akmo  in  t\n  Uttor.     Titty  woiilil  wpl-  the  flat  juirt  iu  ilic  iiiiJiU*'. 
TliAt    [wrt    nilglit    Iw    a    UiiIk    ton    Imifc    in     Iliu    diifcnni,    liuL 
iU  lonuili  •Ipiwndeil  eiiiirrly  on  tlir  conxCniFtion  nriil  thn  |u-o|iottioi» 
Tlio  mint  rpKBtdiim  till"  tlegiee  to  nhieli  till' core  nf  lUn  tniii»fomn'n 
coiilil  Iw  lAltiruUil  n*H  iiKMl  [ulAirT*liii(!.     From  Mi.  Kai>ii'i(  invc»ti^-n- 
tioiu  it  ntciin-il  that  ihf  iiuuiW  of  C.**.'^.  lino*  n-»»  wnl)    oui^linlt  of 
what  cntiM  1k'  diijilornl  ill   tin'  annitlim'   of   tlic  conlilitintw  riirronC 
il^iuiiin.     Up  wmiUl'like  In  know  lli«  uiiil  wd^lit  i>f  Irau-lomwr  |*r 
60  watt  UiNji,  an  J  nlsa  Imw  inaiiy  voIIh  bit  got   [K't  fool  of  wni'luctor. 
Id  t)R>  Wc^tiii^liniw  tnitiKriimirr,  ]in  licik'tnd,  tlii^v  (tot  2  vultji  |w<r 
foot.     Tlieii' lopiui'j  to  If  vpry  liillfiliirtirrncp  iti  tlw  coii»L'iu'tioii  uf 
llie  iratiKfi'ltiifri.  I- 1:  wilt  in  j;  tlint  ihr  oliji^rt  in  winii-  ritwa  n|nit)»nil   to 
li(>  viviatioii  nitlivr  tliaii   iiii   iuifvtyvoniont.     ilr   tlibii^lit   llm   trans- 
I'oriiii'r  ul'.Mr.  Kap).' Iixl  an    otranti^  arm  olhcn,   tiiaJimieli   ai   it 
(.-□iilil   1«  lalci-ii  tfi  ['ivcM.     LMving    tmiofnifnoTii    anil    cnniiri){   In 
tlic  ilutriljiiii-n,   it  avt-m^  thai    hi>rp  thnn>   wm  toiiMi  little  mnm 
fi)t    diia-uiatiiii.      Hi'    uiiOvtvlooil    Mr.    bt>iniilein    to    atlvocAto    Iho 
wri'ti    (yxti'tii,    and    in    Ui.i   i>ai>vr    Ui.    Mackcuile  dUovfiI  hiniwtf 
rather  favonralily  •lia[H»nl  tnwMiUit.     Ii  Btiiir-BTiil  lliut  tmttiug  a  ion- 
stunt  i-iiMriil  ill  lilt   j.nmotj  thfj  h»ila  ciiniut  wliii;li  waa  jii»n-tic*llj' 
CoiuUut  iu  itiC  Hijcvndary,  niid   tWcforr  tlic  Brraaifritieiit  vtm  »>luii- 
rvlity   a'ta[it>"l   f-r  lighting   liimiis   in   HivHtt.     So  far,   tliMi,   at   ttrU- 
rsnuaiiou  went,  ih^h'  w^w  nu  ililhurnri?  In-iwi.'cii  iIil'  t«'u  uyifti?iii»  ;  liiil 
Mlim  tlK-'V  caine  to  Iho  i]iiimtinTi  ofi'OKl  h<>  ItiQiitfht  that  the  rntidiiL'tiini 
wtililil  Mul  iiioio.  in  any  caar,  in  thr  avrjiw  ayMtrni  ihnti  it  nnnlil  in  tlir 
jiatHlh'1  !iy nil-Hi.     TIti'V  hxllu  kci-ii  llir  aamei«t>ctii>[i  «f  totiiliictor  lijiilil 
chroiif:))  the  nymrtu.  Iniicyliad  tu  gotlowu  lOOyarJato  li)(hlaNn)i;lf 
lamp,  tlii'y  would  mill  cuiry  a  liou^'y  <suiidu«U>r  with  lli'iti  *lnTOvi>r 
tkwy  w,(i(  ;  aikI  allhnii^h  Mr.  Kng-fi  oaiil  thnt  in  npanoly-jKijinUtiul 
(listHcii  tha  rent  would  Iu.-  li'sei,  lit- liitiiM-ir  uuuhl  nut  qiiiit- nuke  wit 
how   It  WtiH.       in   iviiirdiwiiixi,    lip   IikiI    ImHi    vi-ry  imii'li  |iiilll«ii  by 
lUe     last    K^ileiiM    ill     Mt.     Kaiipx    ]i8iirr.      He    vnn    ii«l     cjuict 
auni  w1i«thfr  It  was  liitrndi^l  tn  he  [ini|>l)Ltic- nr  not.     It'  Mr.  ki|>i> 
ttioiigljt    iJiat    ihcy    rtally    would    ((^t    tputlvrics    siiilicii-ntLj-    iin- 
provnl  to  niiJvr  lighting;  hy  i-vntiniioui  «iiri'ciita  t-caiihii-    in   tlir 
itore,  it  woulrl  V»  a  mrut  [.ily,  thftngli  having  thi-  .-.lUr  fur  tors  nil  right, 
ifili<l  at  the  ffenentiug  Htalion  <!yiL.iniiiii  of  ihi'  u-rnng  kiiiil,  anil  Ihr 
■Atiafirmcrni  alto  tiM'lMit,     Hi<  tlipii.'roiw  lulvitvil  Mr.  Kii]<]>ti>  ^vu  ii[i 
th"  fllu-nintr-iTiirrriit  >yjtUiii.  to  i>iil  In  at  llir  gviirraliiiu  ttation  lii)[U- 
taiifion  dyiianirx.  ami  t<>  nw  iroiiiiiiiiutis  Ltirtfiit  Iranitlormcra  at  tlic 
ib-alalioiiM.     Hn  wniild  llmi  he  ruatly,  on  thu  (.■utitintjnncy  of  a  good 
_jtt«ry  aricine.  to  iiii|i|ily  l>y  atnta^i!.     lie  couM  either  cliarge  hii 
'^Mtnuiiiilatvi^  dirivl  hum  l\\<r  wnTial  atation,  In-  f^oiild  chiirg-p  thi>ni 
■hnragh  hia  tnLiiEfoniii'rH,  iir  work  Ilii-  laiji|i!i  (rmn   Ihv   I iiiiiii runners. 
He  (tno  4]«Mktrl<Ud  not  wy  tli&t  tin-  nyn'i-iii  ornurkiiig  nilh  a  cuii- 
tiiiiiou.s  puriT-iit  Iraiiiiformrr  would  U>  ijtiilr  of  aiirh   hijtli  idlidtiicy  an 
thn  iillrniatiiig  traimforrnrr  ayntciii.     NrilU'-T  would   it  hi-  .in   low  a* 
unrkiiiK  from  nci-uiuiiliitt'iH,  an  Mi.  Oroinploii  aUviai-J,  Imt  it  woiiM  Ik 
•oincwltcii?  W1WCI.-1J  th«   Iv.i,  nn'l    Ilii'  aii:nii>iilat<m  woiilil  l>c  ftim|>!y 
W»ci  Bi  a  nlainlViy.    Tliiy  mmM  In-  rlmrgnl  occimioiially.  jn«l  to  niaki' 
nji  thu  li-ttkngp. 

Mr.  Bldnay  BvarahMI  iilui  n-fu'ri-d  Iu  ll>e  nito  fupotiuii.  Mr.  Ewoii 

Iwd  Wen  gorai  i-iiougli  In  givi-  tin'  (iii'ctiug  a  illuHr«iu  of  oae  ciirvt', 
which  *hownl  what  a  (xiitiiilit-A  til  fiutrlioii  a  miilrni  ilyiinniu  might 
l^ve.  Thi*  WcsimgiioMHn  ilynaino  nu  alim  aii|ipoiHMl  In  gitu — nut  a 
ttiiDCMrvv  but  t"ii<i.-tl<iiiii  like  a  rig™g  of  rtmijiUt  linf*  Tliponly 
way  li«  oc>uM  m^  of  ■llM'kiiiK  that  |>rolil<  m  wa*  tu  lumuiiv  Dial  it  was 
a  hyt«rbol  c  fiinotiou  ;  I'lit  hi<  cfiidd  oil1,i  rchu  Mr.  Kii[i]>'t  wiuh,  thai 
(Tfftie  one  idth  ihc  nec-ft^ary  niiithciniilirBl  allniiiUK'iiU  wiiiild  jiivpHti- 
g»li.'  llie  iiil'j»o!.  Dr.  I<']i'»iiii^  dswiilied  a  Uryc  watlmotcr,  whli  h 
«]i]iar-ntly  gari-  very  iuuLfiiniip  resiills,  Tlierc  witu  ii-ditly  no  nrcJ  for 
■  walimi-tfr  to  In- Urgp  If  Dr.  Pli'Riilig  wi:re  to  make  a  williiicti-r 
Kkr  thote  beautiful  inMriiinc^nts  wliidi  Iw  showed  al  (Ik  rui-etiiig  Insl 
year,  and  nniloy  d  ftw  oinp-tc  turtrn— imy,  tw"  ur  thn-c  on  tlip  inw*- 
^M»eoU,  and  a  lurgf  iiumtwr,  100  or  *o,  'on  tlip  tttrmit  coll — tliey 
would  liavr  an  initruitu-ni  in  wliii.'U  lhi'i«  no*  iim.-tii.'a1ly  no  jaf;  in  tlii^ 
wroaaur*  onil,  ninl  ixaiMiiiii-nl ly  it  woidd  givi-  the  menu  of  the-  t  Ur 
uutantaDi-oM*  wutlK, 

Tt9C  P«rry  Mid  be  alioiild  like  to  aay  n  woril  or  tiro  iiim-n  tliiit 
nuttw  of  iltn  *iue  eiific    It  Iwd  Iimq  «ud  L;  Mr.  £hou  and  ty  Mr. 


E>  cr«]iw]  tlial  Uie  curvr  was  not  a  tnic  sine  carve,  ami  tlnarafor*  tkat 
Mr,    Ku}i}-'«  tlioory    iiitint   l-o  wrung.     Bofore,  in  that  iwim,  h#  fcari 
iiiudi-  a  com!t-tiMi  of  Hiii<lt  irtati'iiii-uti,.      Ho  undrrrtooil  that  Mr.  Eaun 
tiinkaiinvl  hi«  Held— tho  tiihl  of  Ui*  dyoiuno  tnarbinii — Id  ml  I  Ilia  p*r- 
[imikr  ciirt'c.     If  thciy  gut  Kr.  Enon'a  cnrTr  for  tho  liold,  then  ikt 
i-iirrntl — liiB  iiriiiiary  cmraul — would  oliey  very  ncariy  llie  dne  law, 
and  llie  law  iifllip  BtinMiilary  fnnii   llie  ImTiBl'uriuer  got  DDarcr  to  a  siii< 
fuiivlion  Mill.    Tho  ulTL-ct  of  acif  induction  and  uiutual  InductioD  w-aa 
that    tiKy    look   out  llii'   iiiiitor   rijiplvo.     A   oitrrt   Uka   that  of  Mr. 
Hn-in*  wa*  Imilt  n|>  in  thia  war,  of  «ewml  ain*  oiittm  of  diffartnt 
perioiU.     A  oorabiiulioii  <,f  otm  aWoiirvcandltiharmanirH  "Wild  ci»« 
thi"  ciirioiiK  iiirvp  that  Mt.  ICismi  dnurilwd.    Tliey  (oiuid  that  if  Inigf 
luul  one  will-  fiiin'tion  of  a  wrtain  i>rrio<l,  another  of  twire  Uial  |«riiu. 
and  oilii'iw  llitvi'  liiiiM  tlmt  ]«rioil,  ihry  rnnld  get  ritanlly  irliai  Ihi 
oiri?i-t  uf  M'lf-tudui'liun  u'lu  in  toning  donni  the  rigiidrs  or  tbo  Imt 
moiii(.-A.     It  ili'i'viide'l  i.-ii   Ihs  wdf- indue  lion.     All   tiiair-  ri|itileii 
twtt'd  d^vn,  aiid   tlii>  i|iiiek*r  rijiplo*  i^ntd  dovii   riry  um-li   nii 
rapidly  tliuii  the  tiloii'or  rii>jit«H  in  {tabuing  through  thi>  tnuiKfonm-^ 
utid  h<!  did  liul  think  il  waa  jvniilili-  liy  any  nielhoil  of  mraaumucur 
to  ffit  my  thing  very  dilfereiit  fiolii  a  litw  wne  rntve  in  ihew-cor  ' 
current.      Mr.    Kmon,  Mi.  Evrniltn!,  and  others  liail  Hiid   tlisl 
iTii  not  a  tine  oiiie  rnn*e.     Well,  tliim.  ilirie  was  a  way  of  I«stiBg 
ai.d  llivway  of  tenting   it  would   he   th-i:^L»t  them  lake  h   drn; 
niihietor,   ftiul  Mm!  Ihf^   ftltematiiig  ctirrpnt  through  th*  thick  wi: 
coil  nidy.     Then  let  Ihcm   laha   tli*  lini-  nim  coil,  and   haw«  a  Ut~ 
t«it-'iy  with  a  niako  and  hr>ak.    and   lut  thai   make  a&d    br«a 
lii>  otmiiollcil  io  Home  way    m    that    th«y  ooiihl  rwlily  rai^ 
me  of  vilitalion— the  rate  of  rihralion,  my,  of  »oni«  tiininc 
Let  il    lie   vaiiud,  bii  tliat  they  cuiild    iiicaaurD  llie   ralo  of  tha  nal 
ond  Imak.     The  uain  ciirn.-iit  might  harr  any  aolbiiDt  of  ripplM  ih  t 
Hint  th«y  hk<.>d  to  a««iim<!.     Xow  ahbii  ih«  mt*  of  altarsatian  in  ''~ 
lint-  win.-  coil  rtachod  the  fuotUinenlal  rale  of  atlenialion  ta  th«  m 
puil,  and  then  only,  thi-y  would  have  ■ttraciion  betweFn  one  coil 
tltp  iithor.     If  the  niaiii  CTiiitmt  hail  no  olher  rate  of  alt^niadoo 
that,  arcnnliiig  lo  Foiirier's  Ciheorotn  ihey  would  liarc  iin  acttoa 
otic  roil  oil  the  other,  cx[-t|it  al  that  one  nilc  of  vibmtiou.     So  t 
chaiigiLK  griidunlly  ilicii  loiikc  niiil  l-rcsk— changing  it  to  i[iiicfc  fro—; 
alow— they  looked  onl  fill  an  indicntion.    And  when  th«ir  rvailingv  <^m 
Ihi*  injtninnMit  w,>Ti>groat*nt,  when  tlwy  Vni*- thfy  hail  gol  thl^alll^3 
nation  of  Ih^^  iii&iD  wave — lhi>  main  alt^niatiou  nf  llio  riinwnt — Ihcvj 
hul  got  their  main  «ai«  Iheu,  hnt  t)ii>y  hail  not  got  sny  of  tlir  ri|ijtW. 
They  now  ouiillnncd  to  i|iitokcu  tliuir  make  and  break,  uiwlo  it  qawkrr 
anil  iiuicker,  and  when  they  got  to  twice  the  rata  of  vibntiaii  llm- 
would  pioLiibLy  ■h.-c  nviur  indication.     If  it «««  ttnall  it  tuoaat  a  tMiaii 
rimde  nf  iwicB  tliL-  oidiiiiuT  alt«maliou  ratt.     Wdl,  let  th«n  maMtm 
what  i'  w*«,  then  go  •luioW  owd  ^ui.-ker  till  tltey   gat   al>Mit   thiM 
t'uiet  thofimt  ip'ed.     Thuy  wutihl  jimUbly  gi-l  anoilwr  Indicatltti. 
riolialily  thi-rr  wiu  aoiiir-  |)rriui|  vthiHi  had  a  ]imly  Hg  ftfccl.      If  hi 
waa  right,  however,  in  what  he  ha.i  brm  M^lnir  aboait  lhototiii( 
down  of  lh«  iip)iU»,  they  wonld  not  got  mncli  indicatioii  at  any  otbri 
*)>i.H-d  ihnii  the  on«  h|j««<I  whfeU  indicated  iho  main  wave.     It  wu  cut 
to  iHke  thr.  ntntillk  an>l  eniiilMnr  llir  nieiunml  fniidamcnUl  naro  wiih 
lit  ine*4iij'(>il  haniiuiiiN,  In  liml  iho  ii'al  >ilia(M'  of  the  ciirrinl  fiitiolica. 
it  would  i>o  know  n  to  nieiutiers  Ihat  if  ih«  mils  were  at  right  aiiRlr*  to 
one  aijoiher  iiiuIubI  ioduvtlou  wouhl  vaubU  and  no  error  could  ataa 
from  tlii'i'ause. 

Mr.  M«rdar  thought  tlii^i«  um  no  ilmdil  whaterer,  fro«i  what  had 
Ux'n  si'en  •-■»  iho  oUiLT  >iik-of  lliv  Atlantic,  that  trai afwnMra  had  a 
'III  I'lltllte  bi'lure  tlielii.      Mr.  <-'roni|>IoII  mid  that  the  liottMD 
kiKU'kud  out  uf  hi«  a-f;iimont    il  it   cinild   be  ihown  that 

nltjmnliiig-i^irrr'iil  dyiiBiniweuuhl  Ih-iiih1,  aiul  oouhihe  Ml  i«  , 

Il  n-ii>  riiay  to  kiioi-k  the  Ixiltniii  out  o(  the  argument.  In  the  Uliittd 
^Suiiftmnchioca  urrr  bring  mn  in  iminllrl  not  only  inonc  Ur^atatioK, 
hut  it  hnil  been  done  arTOiMrivci:>.  A^taIiollOll«■lrtddco^arivt^  iaaop- 
plyLiig  luaina  ooiiuccted  ivjth  a  nrlwork  ou  tliv  other  «i>lo,  m  «<U  W 
1,11  ill  (mil  Hide  ;  hiii)  when  it  In  iDMreraary  to  {mt  more  p^wcar  on  tbt 
Diaina,  ihpdynanim  on  lh«  oilier  «ideof  ih«  rirnr  ar"  awiivhwl  in.  Ur 
did  not  think  tl>»te  tvaK  aiiv  MriuiiH  diflit^utly.  Th»t«  was  one  objection 
he  vioidd  like  lo  iiiakr  Co  llie  ciiiiiluiloii  uf  Mr.  Kapp'a  pafwr.  aiid  that 
WM  as  to  thi!  list  of  ]uw-ttmsiau  iietwiiiki  with  tranaionnvn.  It  aeenud 
to  liiui  Ihat  the  t;rciat  ailvaiitaf[t  Ihey  had  in  Inuxfonnrn  wa>  that  thrr 
got  lid  nl  the  enomioun  coat  of  a  low  tcOHion  nrtwork,  Evetj-tx>ly  had 
knciwii  thai  the  cent  of  Ihe  e>i|i|>i:r  iii  ■  lou-teiinion  iliitriiution  ^'  — 
haii  lj[i-ii  a  vaiy  n'rimm  item  on  the  whole.  It  icvnml  tu  him 
traniilWnirni  n-giilnlnl  tin  iierfuctly,  and  nx  llivv  ooiild  \m 
rrgittaU' even  nioropfrfectlv  tlian  tlii'y  did  jiiat  in  thair  Biiii)da  atata. 
anil  AJi  lli(iy  well'  undoubtedly  T«ry  etncic)!  indi?cd  fornnall  londs,  and 
fiuthiT,  as  luas  in  ihi'  niain  (^nudiirtorH  could  bo  at  a  praclk-aJly  amall 
ciMt  rendered  of  mi  )<ii>i^lii'Hil  «fl«.-t  uhati^urr,  it  >m<iii>->1  tu  hiin  lliat 
Ihey  p;ol  rid  riilin-iy  "(  miy  nitv-'wily  for  Ibu  dintrilxitiou  netwnolu 
Tlipy  only  wanleiT  a  disli-ibutinii  network  that  wmihl  Mp  nw 
purl  from  anothvr  trhni  the  uln-'i  ut  any  nno  {lart  wnv  not 
Mil!i(!ieiit  In  i-jury  i  tuil  cnrrciit.  He  dijogrei'd  ai  to  tbi!  dangrt 
nf  having  xquirali'  ttaiisfnnnier*  for  every  hoiiic.  Il  might  not 
hi-  ni-rcvwry  to  pnl,  thom  in  evrry  liouir,  lint  ho  rrttainly  ihoi^t 
ihnt  if  *rimu  muiple  airnngcmtiit  wire  made  lor  enlting  mt  ■ 
Imnal'iniiiT  when  miylliing  nvnt  wi-ko^  nilh  il,  it  waa  th«  very  h>al 
thing  ihj'y  ci>uld  do.  Thoy  initfht  [lut  a  nninlvr  <  f  tramrannrr*  ri^t, 
fttnn^  the  iiiaiiir.  and  inxt  Mi*'  nonsi'  ivniihl  W  nil  out,  ntiil  no  mnt*. 
wiiL'ii  [hv  Irensfoimiii  in  tl«i  hoim-wcnl  btouc.  Ho  orrn  w#nl  »o  fac 
»i  thi',  that  iu  a  Mg  house-  llki-  a  hold  he  woiud  nin  llir  muin»  lui 
oiitaidu  ihchiiUdiugn;  he  would  lake  thcwirtaiu  at  tira  or  thrae, " 
fioin  th^  outttidr,  and  |<iil  IraiMforuicrs  at  ibuM  jioiiita.  To 
extent,  perha[>fi,  a  iii'twoik  nyntcni  uiight  he  med — Uial  is,  with 
inrXtieiidve  jiriinary  rather  than  lh«  i-i^{>ensti-e  aooondary  coudurtor*. 
Willi  n>gDrd  tu  llii'  ein|iloyini!iit  uf  H-gim  m  uf  paraild  ayatenii  ol 

I lion  h<<  Ihottghl   IliD  adviieati-i  of  the  wriea  ralUiectioD  nf 

r(imicn«  forgot  two  dithi'iiltiea.     One  WBi  that   thcirBnlatfanw 
cunt  taut  current  jivKli'in  wilh  an  altcmatiDg-citircijt  dynanto 
al  all  May.    He  dil  not  know  ibnt  Uint  had  baw  liomg  jot.    Tkaf  i 
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tiiMj  ware  io'aig  (UI  Kork.  It  vtt  dmr  tlitt  Tor  all  tmqiruM  of  ilis- 
I  tilbullon  tnnaloiTuaii  wok  the  unlrr  or  tin  lUy.  olicthvi  li.v  KllvmiLtu 
ouneuU  on  the  tme  Iiiiiii,  itc  )iy  RoriiniiiUlors,  oi  iu  the  Iliiri  qim!  I>j 
nintor  ilyiiniiioa.  It  wan  diw  iliat  iliry  liivl  to  -■■tiiily  iIiik  iitii-nluiii  at' 
traiMfoniiatiira  is  all  it»  l>c*riii)tT  for  tbc  l>Mia  nt  iiniitodialp  lUntriliU' 
twn. 

Mr.  Keat  Mitil,  theie  arn  thrw  iliatiiict  wftjr*  of  olitaining  Mill-r^gii- 
lalinn  vltcn  tlic  prinuuy  ceils  of  th«  UsnHfortDi>t8  are  in  unnM. 
l«t.     t)y  pulling  all  ihe  lump  in  uriM  oil  Mr.  neriijilcin't  Ky»lcm. 
2a>.l,     Ity  tliet  iLtuof  u'hat  havp  V'en  called  uni  "  choking"  colls,  or 
wliat  re  httltr  Hi  uiill  "  iliil»^<liiin'.c  "  i-aih, 
5iil.     By  biiililiuf;  ti|>  the  Iruiinlurinvr  iii  seolioiu  bii  far  tu  Ike  core 
'  of  thoe«Q«iiiiary  is  c-oiicernmi,  mi<I  cQniKcting'CBcli  lamp  or  ffoap  of 
Ura»  to  ita  aejiarala  •Mtlon. 

Tne  (inil  niul  IliiM  of  lh<^  nialiiuU  u  uliuimble  for  MUiill  oi 
miHJimn-«rttvl  L^4llI<fc^llll^t>.  aiiU  tin-  [hinl  will  ili>  for  Miy  liM.  All 
thrm  nn  jirrfn^tly  nrlf-ivjiuUtinK- 

Mr.  KaiiP>  '"'  '"I'lyt  *aiil  tlml   in  llu'  tint  |iIh-ii  ho  tvniilil  Aiumct 
Prof.  Silviviiiiii  Tlioiapvon  u»  ta  tL«  dtlfcrcnci-  lictwwn  t)io  wtv  tiBn>- 
fonno  and  lliu  hImU  troRaforiiMr.     Thu  kIioII  traimforiuoi  iiAil  one  Mt 
of  coiU  xn<l  two  coTM  or  tnoro.    A  mm  mnsfaniMir  had  eiio  corn  uitl 
two  wtfl  of  poiU  i>r  iiioTp.     Now,  u  t»  Mr.  Wright'*  rontvntioii  thai 
the  nliull  ii»uHl'>iriiici'  wu  »u|«hor.     He  i)<ui«  ■gieol  with  ihst  gfotl^- 
mau,  mill  ilinl  mm  tie  touon  why  lie  iiwUi  a  iOihU  tfiasfbtmer.     He 
ilvil  not  Hiy  ilu-  Xigirtuowabi  wiw  aii)ierwr  ;  he  a«iil  it  viaa  'mtviiuv.     U 
w»9  u  iliell  irAuifi^tmcr  of  »  cixuul«r  riiif;  ty\>v.     It  tuiclit  iulrrmt  Mi'. 
Wright  to  kooTV  that  what  ho  amTKl   ot  Ihrotigli  coiciiUliouB  Zii^r- 
now*ki  kihl  fann-l  out  by  «ii|wriraMit.     lie  hml  aWndotitd  th*  Ziiwt- 
nnvnlci  ivpr  of  tnuucfurnivr,  ami   imu'  iiiihin  oiilinury  (iraiiimu  ting*. 
Mr,  Mnnfry  »ii((}{«li'il   n  vrry  intrtrwlinj;  ia]riiiiiiitiL     Tltn  an;r'''  of 
Lrj;  iu  oil*  or  Mm  of  1ii!i  (Mr.  Kapp'*)  •lia^AUia  ivm  w  ictnnll   ilial   tlio 
cosiom  ]i»L  fuch  nluM  m  -Q99 1  m>  tliat  they  niiglit  iniiwinu  thry 
oouU  uut  gvt  an  ftpprockble  diffvroDn  in  the  rtiuUu);').  I'lvtat'Iy  there 
mu  ■  <,liff«>i«ticv,  I'ut  llie  vtrur  of  tliu  uioMunug  imlniTiinit  wwgreAtcv 
tbui  tha  <lifli>r«i««.     An  to  th«  coft  of  th#  network,   he  oHpcl<wi  to 
iintting  tninsl'unnui'K  into  honiies  iiliii]>ly  oti  thr  i^rouiid  of  salpty,  an<l 
le  thoii(^t  utiAKvei  iliuy  ijij  tlt&I  they  mint  ituily  th«  farM^  of 
their  ckmoiiimti  Ivfoie  thf  c«il  bill  ai»l  Ihyfori'  uiiy  olhtr  toii.iiilfialiua. 
If  llicy  iKtnptfil  thr  |iiiii<.:i]ili!  iif  iliilriliiiiiiis  tlip  tM-mnlarv  i-urrvjila  hy 
IDcalis  ol'  a  )>[a[>vt  uttwork,  oiicc  th<:y  hfttl  Uiil  it  ilowii.  tlicv  ooulil  far 
it  when  th»l  hni^py  time  »mviyJ  vlicn  they  coulJ  employ  tha  IwHcry 
nyitlom.   Hn  would  uinrdft»l  with  M.r.  ilorJotmini  Mr.Crompton.   Wheu 
liB  heftnl  thiiMi  tno  ginillnnipti  Kjinak   hr   Iwptn  li>  fiinl   wry  iloulitful 
vlMtli<>r,  after  all,  l1i<?y  wire  not  all  of  thpin  i^iDgoD  a  wrouuliiiD;  Imt 
tliBulir  w4ucoiiifi>i'I«.'d  nilli  the  Umi  [liAt  tiip|<oai]t)t  even  "'I'^li  >  "■'*"  "" 
(iiUboi],  ur  linitJ],  (It  ^^'elUug)lolUL-  had  tiMn  pnaout.  nuiI  1i<ul  srcn 
Mr.  (jotilou'B  iliatsraui.  hv  wuulil  li4V«  fitae  bviiiu  (li^turtt'iicd,  &ud 
i(wclv>.tl  ncvvr  lu  ]>ut  up  »  ctintral  ittstiou  4gaiii  becaiiM  of  the  cnor- 
mmu  coniuni[ilioii  ofcuncut  when  the  |i#a|il<'  h.vl  fptnc  to  ilrcss  for 
iliuit^r.     Km  what  via  thv  Fact!  How  iiiniiy  lulttry  Hinlions  wen- 
tlivro  ill  thu  wottd  '  He  ktiuw  of  aluoliilnly  uiify  uiii;  iu  Ituiidvii,  uun  in 
Borlin,    ami  nui'  in   Virnna.     How  ninny  [rntril  Htnttoii*  mi  uthi-r 
mtema  votr  nt  worlt  hn  him  jfrnid  ti  wy,  but  lir  tlmiight  iii  Airn-rii:* 
tWa  waa  aoniething  like  1,000.     On  tbc  Contiount  c-f  Ki)ro[Mi   th«i>: 
war*  ptrhajw  lOO  or  160.     Iu  Eit^'Uutl  thi-ti'  nLTi;  |Kji'hai>»  tiltv;!!.     All 
tlma  wore  wiirliiiig  on  tlio  iltiTH;t  >yHtt'rti.  iukI  tiwir  itiavliiiK'i'y  nimt  ha 
oqwble  of  eupptyiug  this  utr>  apBrt  «lio«ii  ou  th«  diagrvui.     But  tlial 
wu  A  bad  vau.     In  ivallty  tboycould  only  huvi'  ihat  «<r«i>t  wheu  tlii?y 
lightail  the  Mnie  claai  of  houMs  tliru(if;lioiit  a  di.^tTlct  ;  luit  in  Loudon 
thty  itorer  had  a  diatrlct  m  iMiivtl.     Tbiy  ha<l  ii-.iiilL-niial  uiaMMOua. 
and  within  a  ttone's  throw  they  luil  iliuivs  anil  nliojie,  ill  v  ithin  the' 
area  which  would  Ik  iu|>|ilii7d  from  ana  (totioii.    That  Uiuj;  thv  qom!, 
they  would  never  liuve  lo  meet  kicIi  a  atato  of  thing*   u  Jlr.  Gordon 
nnmtad.     U  tlipy  had    to  itieet   it   nil    (hry   waitM    luvu   to    do 
w^d  be  to   make   *oinu   allownnco   iu   thPii-   machinery.     In  »>haC 
way    ira«    Mr.    CromptoQ    hettFT   olT    thHn    tlicy    were  f    H«    had 
lo  iiipijly  thu  extra   amount  of  light   fromi    the  battcn'ca  insIoaJ 
of  from  thu  machines.     Thev    woiiUT  liarc   to   put    up   inor*    cell*! 
ftud  it  was  ill"  l"itti"i-y   whicii  Kiii  the  iinjiniy,  ii"t  l.lio  i'ii(^nr».      Ho 
waa  not  ignLuBl  )nttlt*riwi  in  any  way.   HeH'(ii.ilil  ha.il  tho  ihiy  wIk-li  llioy 
could  ^t  a  t,'**'*^  battery,  but  all  tli«  argiinicnta  uimI  by  3[r.  Cruuipton 
aui  Mr.  iJordon  luigUl  liuve  Iteva  used   willi  *<jnal  coualati-ucy  tlii*i> 
jnn  tfo,    Tbuy^  liiul  liacteri«H  tlu-u.  and  tlicy  Invl  very  jiduil  din.-ul- 
MtJns  aCcaiU  en^piiui  and  Jyiinmo^.      Had  lliey  ^oriil  eiiiiii}(li   iiaUerii^n 
now  r   He   had   nnl  mcii   tlicrn.     The  lialtcrii'.-t  wliii'li   wi^e  ni  tlm 
Celoniol  Kxhibitiou  jpiv*  an  ellieieticy  wf uinJiTtOi-ctoiui,     Th<y  »cti- 
ill  (liu  haiiiU  of  oa[iDclit.      Kvorvtliiiig  waa  doiir  lliiit   I'otdd   Im'  daui>. 
Th*y  were  iitidar  atiiwrvinon  all  dny  hug,  and  yet  th^rv  w«h  fiiiK-  60 
jiercent.  eflicifltry.     When  it  w»w  puiid  tliai  tnii^fmniers  ivnra  haii  lie- 
caiuu  they  luul  a  low  etficieticv  when  the  oiiIthii  waa  very  fiuall.  they 
intut  ruinuinhcr  that  thuy  could  work  iiti  to  '90  |>ur  cviit.  trlbtiuncy  at  a 
tilodcracu  uiilput,  and  96|hh  uciil.  at  full  ciutpiil.   He  maiiitaiiu-il  if  tUty 
|iut  dowu  0  ijotwotk  of  rii»iii3  ajid  cHiploytd  trtiufoniivra  tv  feed  Ihoiu 
no  traoafoniicr  need  n-vrk  it  lesa  than  a  [liinl  ul  itn  output  (wtieru  iVi 
efliriency  wa*  85  per  cent  },  for  the  limple  noiiati  that  when  tnc  output 
got  Ima  tliuy  (Hiitlil  out  olT  a  leudor  and  kl  llm  MeLwurk  In  foil  from  (he 
others.     Ho  voiild  now  like   l»  xty  one  nnril  aliniil  Ihit  iiiiiuitioii  iil' 
dyiiamoa.     lie  thtMiglit  thry  would  go  nwav  fVigliUmcd  nttbi^sticof 
the  allotiiftte-ctimnt  niachiuca  if  they  took  Idr.  Uonlon's  ll^^nna,  whi> 
unoke  of  a  tnavluiic  giving  200  kiluvvatlK.  with  aa  wiaatura  10I\.  iu 
jianiet«r.    N«w,  t^e  uiMldun  wliicli  was  nhuwii  last  Tbttnalay  ou  the 
tMard  wu  of  60  tcita-nita,  and  tlii>  armature  u-as  40in.  <liani«t«r.     If 
ibay  built  a  njaoklue  on  the  laiae  liuea  with  a  &n.  «nnsturi>  it  wouLd 

flvcCboDl  zoo  kilu-wutta.aud  the  miuhiuea  wodd  w-eigL  ahuui  801b. ptu- 
cm«.iiowor.  which  wiu  Iom  than  a  coiititiitomt-cuni-iit  niwhinc. 
Several  aixwkcrs  bad  ajMiknn  atiout  luagitclic  In^  Uo  would  be  a. 
bold  man  who  said  w'ttethei  there  wu  or  there  waa  not,  bewuae 
noWly  had  i»«vk1  it ;  but  h«  tliouglit  iktn  waa  not.  and  lua  rauou, 
for  ao  thlDKiBg  wm  that  if  ther*  wero  Ug  he  could  not  see  hov 
any  ul<|iheiw  tculd  utlculate.    If  then  w«r«  lag,  the  lower  the  roioe 


{Coing  tbroHgh  th«  lelephoiK  tLe  bettor  they  otudit  to  hear.    Now.  m 

a  iiHiter  of  lacl,  ihi-y  heanl  a  high  roJce  beClsr  wil  A  km  roioe.   Hi 

high  vuiuiu  have  >[uii^k  wnvea.   and  ahoulil  be  laore  diatortod  bj  la^ 

but  thev  ii<re  nul  iii'^ni'  iliitorti.'d,  and  for  tliia  ntMou  ko  wm  inclin^ 

t«  tluii\   that  there  uus  no  lag ;  anil  until  aoiuebody  skewed   htng 

aetually  by  experiments  tliAt  that  optnioo  wu  vrutg  he  shoiald  hen 

it.     ('ai'tnin  <  anlew  and  llr.  HcriiaUu)  liiad  objected  lo  the  utftg 

divicf  which   lie   put  lietwvtin   ihv   two  cutts,  and  Ur.  Beniatefn  lull 

clianicieriinl  it  u  Innilins  the  |intii,iiy  nirrnnl  into  icmpbaliuu.    Notr^ 

what  wa*  lhi:(  icniplAlion  '    It  conMMul  of  ibc  pre»cnc«  of  nietal  ooh 

aLlvi  titc  jirimary  ciij-i':-!!!  -,  but  lictueru  lliii  metal  and  the  ooQ  iVn 

wu  inaulalioii.     In  wliat  did  titia  dilTcc  from  the  tetni>t4tMn  wUd) 

<):ialed  in  evt-iy  IrHuaforuiet  I     TIi*iy   liail  the  iii»t*l  in  the  icoondaiT 

coili^and  th^  lia<l  inauktion  lietur^n  tli'.'m  and  ihi^  primary.     U'iu 

the  cOK'  itaclf  It  was  Jiii>i  Ihc  same  thing.     And  in  what  way  wu  tha 

utriiiu  biuujilii  on  the  iiwulaiion  of  ilir  jiiimaiy  p«ilpr  on  account  ol 

thia  Kliirld,  11*  L-cmiji«.ri<l  witli  tlic  alrain  which  nta  already  bron^lit  ■ 

it  by  tbe  ]ii-c»rn(«  nf  the  rure  '    They  vrm  bniiud   Ui  liave  iroa  i 

where,  aud  tvlictlier  )hey  had  it  iu  the  imtidc  only,  or  ob  the  J 

and  mittidn  an  well,    (he  ■train  «n  the  inmlatiou  waa  tlie  aaate. 

that    he    liolivvod    tli«    olijoetion    wia    merely   a   eentinunlal    vOMt 

Referring   to    tli*-  gpiioml   (juwilion  of   latteries   urnua  tnanafiiTMeH 

he  wiahni  Ihom  In  iinderttsnd  that  he  was  at  n[i«i?iit  iii  faeoar  of  Ib^ 

latlur.  aiiuply  liccaiue  lie  had  no  rouAilcnce  in  Mticriea,     If  he  kneM 

lutiiTiri  wvte  KDOtI  euoiigh.  he  uuuld   ncrvr  |iruBUinu   to  piit  dow^ 

ilteitialiug  plant ;  but  he  Iiad  ne>rr  ite<u  a  v^ixl  lattery,  and,  thor«i 

foit,  tliat  was  the  only  way  of  duiuf;  the  work,     II    wni  duoe  ••\-r^, 

where.     A*  Mi.  JlorUuy  aaiil,    they  might  as  well   try   to  slop  IM 

wa  an    try    Ic   ^^>p    Iho    employment  of  altwnate  curreuli.      Hot    ll 

order  In  jiroviih!  for  th<;  dny  nlioii  iMitterint  would  be  good   euaaglh 

they  iliiut  |nit  their  plant  down  now   an  that   auiat  ol  it    coulil    M 

iifti^   Inter   «n      \N'liat  would    tliey  baTa  to  throw  away,  and  wha) 

could  I  bey  Main  [  Thvy  c>>uld  retain  theirb(ulei*,eQgine*,nud8lationl| 

Thoy  lould  it'tniti  till'  mliol"  of  ihe  nelwurk,  and  tliB  wli»)e  of  the  dfil 

trihutinp  plant  to  the  iiousea.   What  lh*y  had  to  throw  *w«y  were  lb  J 

altei-nautigdyiiainoaaudihp  tninsforin«r*i.  ]totbtogMba< would DOtCojj 

niuiv  Chan  10a.  a  Uui|k.     The  wiling  and  RtHugof  eoch  Um^ini 

(Trivnte  bouM;  uoiild  cijct  at   1l-luI  2Ch>.  l»  5Sn.  ;  the  oooduutota  '*mI4 

cait  'uinieihiiG;;  like  ZXh.  nffuii  -,  All  th<'y  ^uiild  see  that  by  inlmlocill 

allcmutllig  curivnia  they  would  only  mk  a  ]>uBsil>lc  future  aacriflitM  It 

alx'ul  10>.  [wr  l.inip  in  an  iitilAlktion  oorting  Ir^im  dBJ  to  £5  per  ki^ 

rii'igiually.     Kuail)'  tlic  wheir  of  tlicii'  plant  would  retoain  oonally  •■ 

viciinhlii  uhcii  th<'  diiy  nrrii'i.iil  Ihat  ballerina  could  lie  iumI.    CntillhM 

tlii^y  woulil  liud  till!  altumatecitmnit  and  IrsitafoitDer  mlera  foa 

euuiigb.  iMitc  and  ictiahk'  fur  all  irrocLical  reijiilrtinenta.     It  sremed  I 

bim  thai  then.-  icmIIv  was  uu  fault  lo  tied,     Tliey  diil  uot  advocate  I 

thing   nliicli  waa  ullogvilitir  wrong,  and  wliich  would  be  altogsthM 

urong  iu  a  few  ycara,     Tliey  adro»tc<I  «   thiug  which  with  a  vaql 

little  Mcrilke  wt-iuld  be  gocH]  for  the  lUy  when  they  hail  likiterioj.       '0 

Hr.  UaekeBXlO  «aid,  iu  icply  to  I'roT.  .\yrton'«  ijuory  «a  to  nhcttaj 

llic  i-iiiU  lie  MHike  iif  wpie  eurr  turioualy  tried  ul  the  Groavmor  G:  ~ 

initnllution.  Tie  cniild  oiil^  Kiy  llial  ionic  rtiirriracatu  ha>l  been 

with  nn  npimmtiw  (-nnyiHting  ff  a  >inglo  roil  of  fine  wire  plMcd  IB  »h'_ 

to  the  jrriuiai'v  of  the  H-.vka  tranafiii'iiiei  t  then  bdng  unod,  Id  whii 

coil  was  in»i(<itcd  ii  c^rc  forjue<l  oin  bundl>:  of  iron  wiies,  iitaertoii 

or  h."<*  l>y  liiiiid  HM  lliii  oiitpdt  from    tli*  ptecutidarr  of  thi'  IruMlornMM 

varieil.     No  gooil  rwiillt  wore,  liowaver,  obtained,  oa  the  ooila  ihaU 

tt-ctx3  tried  mvaiinbly  got  biirut  tip  in  *wurM  of  tiioo.    The  Mea  tm 

aliandoaed,  and  no  furtlier  vajwnmenta  were  made,  it  being  <I«ctde4 

about  tliat  time  to  put  the  tinntramiicra  in  iiaralli'l.     Mr.Beraitcfei 

hail  NUgEceUd  llul    hia fiiaiUi'  uniit-ict  plufm  would  arrvc  aa  ameaaieV 

|iuttillgtho  aecoudaricu  to  earth  nbmild    Uie  t>otent4al  riae  above  whtl 

wn*  proper,  alid  he  [Ml.  MackciiaiL';  tliought  that  audi  an  atnagemeB^ 

waa    iiniln    feaniblr,  and  would   prove  eUittjier    thaa   the  apporana 

dDV-iEed  li^  Captain  Oaiijvw,  vhioh  was.  however,  bi  itaelf  aa  exetUca 

an  iiiKetiious  coiitriTBnce;  bathe  otdeoCed  altogether  to  iiDtaoglb 

iiecoiiilariea  to  eanh  in    an  bitaUaooB  baaed   aa   the   Itaamaa 

Hyntem,    for  rcaaonH   ivhich   were    miuieroiu.   and   faotl  already  beoi 

uicutiuii'.Tl   by   pruiiuua  kjivakriT,      Mr.    Atkiiioon,    io    rcfamitf  U 

the  Kiujyl'ju  dynamo,  woiidereiil  wliellier  be  {Mr.  Slaokeiixic)  baJu 

pericnceil  in  working  ihla  maehiiie  a  large  amount  of  altcruatjoo  In  tlx 

I'XcUiiige'lrL'iiit ;   and  thia  elluel  littd  in  reality  boen  ohavrved,  thtn^ 

nut  Id  any  uruat  extent,  and  ka*  )ii*nliahlydue  to  the  raiiaae  raoilieiitil 

by  Mr.  Atkin.-xiu.     Mr.    Kindlon,  in  statin);  that  the  lly.whed  of  a 

tn^nn  wnnld  fonn  [mrt  of  faia  machine,  ilid  uotinteud  to  coDvqr  lie 

iuijiivaeion  that  exioting  wugiuee  wciv  pivferably  to  be  ao  altered ;  I*' 

that  in  iLvxigiiitig  a  dynamo  for  a  cuutiul  xtalion.  Ibe  8y-wh«tl  ef  tM 

engiiia,  ntiouanrj-  to  insure  in  any  case  st^stiy  runciug,  would  W  ni»l< 

lo  loini  [art  of  the  dynamo,  and  thus  ootiil)iiie  two  uiueUonii  to  of- 

Thu  abject  of  aniLngliig  tbe  niauhUtea  into   varioua  dn;uta,ao»l> 

adijiil  ul  attetatioua  In  tlie  coupling,  wni  obriona,  ilnoe  bobUntowU 

bu  nit  uut  of  uiivuit  a.i  the   output  diiniuiafacd,   thua  workiai  t^ 

rciuaindcrut  their  iiiaabuutu.     There  were  inanyreaeottawhT  it  a'uii' 

be  adrjiUtagcifUs  1.;^  be  atilc  w  alter  the  oouoecttOIU  of  th«  boVUnt,  ^ 

the  want  of  time  i>rcTciit<.'d  him  going  into  th*  nialtwr. 

In  siiawering  Mr.  Crmnptinn*!  ivijneat  to  give  bin  lufortaaliui'*' 
gardnig  till'  flKmncy  of  thu  trantrunuct  aysteni,  h^  tltouriit  that  Vi- 
Ci'oniplou  was  at  prmcut  aakJng  fur  latlior  too  luuoli.  At  nfU>^ 
llic  uaviiig  of  copiwr  ujcl  bv  the  ciuptoyiiictii  of  thla  nysleni,  refrnw* 
to  till-  dtugium  ou  the  »uli  would  make  tliu  iduar  ;  and  lie  th^t 
that  uiaiiy  uf  ibe  objectluus  that  had  bccu  ra)*»d  by  Ur.  CrMIi)i* 
ha-.l  been  ni<-^I  mid  niloceMfulIy  jutweicd  by  Het-vral  ■[«itku»  ihatexa* 
ing.  Theru  wuuld  be  no  gaiuiaying  tlie  fact  that  tbo  tmutooi' 
tyatom  had  Enade  tnmcnduus  way.  and  lliis  woold  tiorer  han  heetini 
caeoluul  not  tin- anUm  poaacoKd  niorita  placing  it  hcfoie  all  oihanW 
the  general  dietribation  of  tlcccriclLy.  Itc  quite  expected  lotee  Xfr 
Cr»ia|>taa  boforo  vei;  long  becoming  aa  wsria  tut  advocate  fee  Af 
truofonuet  tystem  aa  bo  had  aut  uuuy  yean  a^m  been  an  ofwiiNat  I 
electrical  dlsmbution  hy  nwondary  batteries.  Sir.  Gorlon  bad  |)i 
ver;  fUljr  Into  the  nlauve  merlta  el  the  am  tytUaa,  but  he  hadeM 
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•BnTeml  hy  Mvcnl  gcntlewm  whti  lioil  Jninnl  in  tlii-  ilufctisBi-uii  tlisl 
•naing,  and  die  s|N«kcr  «u  armi-l  ht  coiili)  itot  nitn;prthiTr  asn^r  tn 
tliVConeluaioMMr.  I.)«r<l- ii  tiiul  <kiTivi;-1  nt,  I'rol',  SylTm»iJiTli«iiii«tiii, 
U  ««U  oi  Mr.  Mnnltiy  mvi  lEt.  ^!A<1^«n,  )iju!  '-ulWil  .ittcittimi  tn 
kk  tfalnttiMil  lypirilitig  llm  Kjiriiil.ik  thooiy.  H>^  w-tfilii-rl  in  juiiit 
out  Uiat  tlu' wnnU  ■'n.i'/ oi;i;iiu-.Iitii)il  liv  RiiliiiiVf'id  "  slioliM  1*  "at 
cien^lilifaJ  1>y  Buliinkuid."  M.  Uauiar'l  nvvc-r  havltiu  ilii.'anioil  nr 
JntjiDg  iht<  FuaOaic  tbeury  of  mduciiuti.  *a  hiuIi  wuiiT'l  Iiavi<  bocii 
•Mnl  wi  tlic  foco  of  it  i  bot  Ii«  Uiatiuctlt  hid  iciwu  Lliu  illctuiti  ibul 
the  Ithuinkarll  ootl  more  c>r  lua  mwlllkxl  fi>nig<;<l  tti'.-  buiii  upciti  n'iiii.-lt 
■]]  )««vii>n3  «ip«riioont<iii  lia'l  vorkcil,  an-l  liu>l  roiiai><|ii<<ntIy  liMii 
aturly  hhjuccbmRiI.  IL^i^Hiig  Mr  Ui^lgcti'iL  rm-ntioa  of  JuMochkolf, 
ht  denied  tlut  Uial  clnrUirtaii  liiul  itvi-r  RDiimivnl  Clio  i-lira  i>r  n  ttaui' 
Ibnnnr  nntcm  a*  nonrxiKtcii.  He  ijiiit*  I'd^iWlrrl  tlinui>|iir»ltiN  ax- 
hihilBil  ^y  M.  .UWnrhkod  in  l'nri«  •!  th*  grntt  luUrnntioca!  tWuic 
Exjioaitiou  tt  1S81,  1'ut  tbc  «yitciu  thf ii  tih<jwii  ac  work  m  a  "  trans- 
(oiwcr  ■ptcui  '■  "■«»  iw  morv  —  uitlivr  tliwretloally  or  jirncticallj— like 
wiM  UanUtil  liarl  ilii^civpriiil  tlua  h  WiuiKlititKt  mwliinr  wn^  lik^  n 
dvuuuo,  uiil  li#  <litl  not  think  the  eal]ji<ct  vvirth  duoiusiou.  Prar. 
HompKOii  had  obj«cl«i1  lu  liU  Biuteiiieiit  llml  when  one  tvanitfonnOT 
only  wa*  ooxDec(«d  (o  a  djiiaiuu  it  vnu  "  oiilici  iu  tMialWt  or  Kortcs,'' 
but  li«  iliil  Dot  ace  lioir  mij  oiii!  couUl  inovt  the  i-uiitrary,  iu  Hpiti-  or 
Uh  argtuncitt  bniHKht  ronvanl  bjr  tin-  rrofnKKir,  Miti:u  tikv  a  ''  itiiancl," 
it  took  mora  lluu  oik  to  luako  a  parallel  or  terics  citvuit.  i)i:eiu){  tliv 
hoar  *u  m  UU,  1»  wk  vinaMu  to  wy  mnio  in  auswiir  to  tlie  rfmailtn 
made  tiy  tliG  ntuiicmiut  gt?ti1lRrarti  vim  hnd  JniiK"!  ia  (hu  diwtuiaion. 


^ 

h 


PROVISIONAL  PATENTS,  1888. 


4144.  ImprovemoaU    La  or  relaUaf  to  mBiinora'  oompasactNL 

ThiwiUM  HiiriHoii.  6,  L>vnl->li\ct,   Liicijinnl, 

4t5S.  SBaprovomonta  in  neaaa  for  r«Btil>tiiic  or  oontroUbiK  tha 
■eeondAry   enrroBt    dorlT^d    from    eontliiiious    olootrle 

ourrcni  tnuivrormun.     Knmk  King,  il7,  I.iiu'<.ilir»  liiu  ik'lls, 
[yiH'iv]:i. 

4171.  BnoCiiokl  soToroor  for  mottvo  powor  ongliMS.  William 
Stiiun  FVtciiikn,  (.Itay'i  lull  CIihiiiIh/ib,  20,  Dig)!  HoUioni, 
Undoa,  W'.C. 

M,\):-ll  19. 

417T.  luyroTaOMBta  eomieotod  irlUi  inanlKtora  for  tlM  [turpoae 
•f  ninlAtlnx  Uio  totutoa  ol  t«l«KrapIi  utd  loioptwoe  Uae 
wires.     Ivlnnnl  Itaiin'.i,  rniiiiii<Ti'ii)l--->liT>'I,  I]>iltliii, 

I1S8.  An  ImprovMAMit  oonnootAd  with  are  tajmps  wboroby  the 
contTOlUnc  ■MOhABleiB  ia  eontAlned  in  nbov  four  lBch«a 
deep  or  thOMaliMtla.  l-'n-Ii'iiuk  Jiitui  llL'.mimiiiE,  4:^,  Tiuiiiv- 
M]uari-.,  Born',  ami  Joliu  Koiit,  9  and  LO,  lUilway  Aiiintuicii, 
London  IJridijp,  S.E. 

4206.  ImprovMnents  ta  npporgitHB  for  opoalac  <loor>  bjr 
pBetun&tla  or  ol««trleal  asokov.  L'lrl  Willu'liu  frifdrir)) 
'niixU',  22,  Siiutliiitti|.l(iii-l>iuliliu>t'.  ('Iiitiwiv-liilii. 

4822.  A  recnbtlBS  *pplUBOo  (or  dvnaiDO-cUocno  aa«UliM 
worked  by  sm»  notot-  or  othor  eaglBoa.  llnuy  IVkj-  Hotr, 
28,  HcuthaiiU'ton-bail'liiiR*,  t..'li»iic<;ry-UiiL',  Loudon,   W.C. 

M.U1-.H  20. 

4340.  ImproTod  ftpponMiu  tar  ctio  nuklag  and  tn-oaklag  of 
con  Met  In  •tactVlMkl  »ppltoB«H.  MposWlr  appU««U»  for 
bnrtUr  »lMsia.  «od  IiibIimI  *t  pubM  IW  ringing  alwtrie 
bona.  Ilvuiy  Bou'ditrli  YinDoy,  17,  CUr(4iil«ti-PLUa4, 
CliUNhian-?,  Old  Chirlton,  Ktiit. 

4270.  Improvomonta  In  the  motbod  of  Mid  uppnrataii  Tor  ooa- 
trolllaK  or  roKulatlnc  the  movement  of  clootre  dynAmlo 
motors,  or  orm«ahla«ry  erapp«rftttuprop«U«d  or  drlvoa 
thereby.     Uu-lkj-  Allou   I'i.-^kc,   2i,    Stnitli.'dii'luii-t'iiiliiiiii;?, 

4274.  ImproTomoBU    in    or    rol»tlns    to    atoroce    buttonoa. 

Williaw   I'liillun  TIicjj]i;i>'ji].  t,  LoiU-alitcl.  Liverpool.     iClms. 
Davitl  Viii;i-  ';il'.--.i;i,  I'liit'i-lStalch.)     (Coinjilde  i>l)«:iijcaliuu. ) 

437S.  Improvemeaca     in     or    relntlBS    to    »t«n<*    bntesrien. 

Williit'ii  I'liilliji*  Tlniiii)iBr!ii,  6.  I.i")rilistr'*'^t,  I.ii*ri|i!iiii.      [Clii*. 

iJllTil]  I'sife'd  OlViilAi.    L'llLll'il  ."ilHl*^.)      ((_'olTI|pl''t*   »l>^L'irU-Rtirill,) 

4886.  An  tmprovod  ewitob  Hid  fna*  lor  elmitrio  Ught  And  other 
pnxpeaea.  CIi»i>lc  fcklnard  Gilkt  L;iltM!rl,  7S,  AuiUumt'KMd, 
H«i-ltin'y,  E. 

4Sn.  An    tanrmoBlo    oommnlMor   for    olteraatlag    immBti. 

Amlira-«c'    Slyfill,    21,     Oxkiimr-ntiMtt,   MiUJltMcK.      [W»itcr 
judJ,  lioug  i^oan.) 

Maul  11  2L 

4317.  An  electric  Itunp  and  bell,  uid  laproTcawiU  la  electrt* 

hunpa.     J.i|.h  Jolm  Monvii,  6,  HI.  Murj'snlr- I'l,  LiiKi^hi, 

03301  An  ImprovDmeni  tn  druuno-motora.  i'mil  Kuru,  47, 
LiitLDlti'A  Inii-Leldi.  LdiiJo;i. 

4345.  Improvements  In  tbo  method  of  and  appsr»tua  for  dta- 
trtbating  GtectrlcAl  onorgy  by  alternating  oturanta  from 
MMtml  Mnttenn.  Umbflrl  Kt.it\t,  70,  Uiuiut-tUutil,  Uu- 
eh«et«f. 

4SS5.  ImprovemenU  la  otMtrio  tolsKrapb  biBnIaien,  and  ta  tba 

manufacture  thereof.     EruMl  Wvutworlti  Buikr,  H,  QuceU' 
>Uv«(,  L'^'uJoti,  E.C. 


Mu:tFi  22. 

4363.  Improvomonta  Ln  and  relatlas  to  the  oontrol  of  olootrle 
•nn-eata.     Williiin  Sinum  Frtoouui,  Tiray's  Itm-ch^Rilwn,  20, 

Hi^li  H.>ll>nnj,  [.nndun,   W.C. 

4425,  Impreremoata  la  dyiuuao-eloalrta  roachlnee  or  motors. 

I'lktiiiLi   .Iiim»    l.'liiul'H.    I.iitiiir    Itkn.Miii,    iiii>i   Ki'WrL   Hiluy 
Fdwlur,  24,  tjvuthami'toii  luiJ'lioj;*.  Clii.cc«ty-hno,  W.C. 


UOMI'LETE  SPFX'IFICATIONS  ACCEPTED. 

Makth  18,  ieS7. 

4116.  Impro7omonie  In  doctrlc  incandoaconi  Inmpa.  and  In  the 
method  of  mannlacturlng  Ctw  oame.  Aitluii  FiutiiL-h  S[. 
t-rur^u  uu't  Ctiri^lE^ii  ilUa  lk>ni»:,  26,  itark-Iaue. 

.MAtirU  31.  1687. 

4796.  "IMiwoc  motor  wheel"  fOr  the  driving  of  oarrUce*. 
djnuOMa,  or  maotalneiT.  FrtHitii.k  Fawxiu  Li-r,  I'iiu  (Jlow, 
Saliilttay. 

Apkil  22.  1687. 

5863.  SUnultonoona  drlrlae  of  n  aiuabor  of  docks  by  masncto 
oloatrloltf.  Willinnn  lUviiliriin,  Kiiglvtiiilil  (jrofii,  Kgli-iui, 
.''iii-l*y. 

AraiL  S9,  1887. 

SdSG.  tm.proirom«Bta  In  dyaamo-eJoetrle  and  macneto-oloetrie 
maotaUHM.  Airxunilrr  blelviil''  CUik,  53,  CIiiiii.-cr}'-)uiir, 
London. 

Mjv  «,  1897. 

blbA.  Imiirovomenta  In  and  connooted  with  dynanao  olootrlo 
maoblnea.  Rot-ikca  Kvitlyti  l.iill  Ci'oiii]>t'>ii  tad  JiiUm  tiwin- 
liuruQ,  Arc  Works,  Ctiolii»>foii). 

Mav  n,  1867. 

6917.  Imprevemonta  in  olcclrlo  truufonoere  indnotloa  oolla.  or 
ladnetlonal   rcmiataaoo  oolla.     Uillikin  M.jrtis  Moidty  mil 
Charles   Edmund   W«liWr,  47,   Limwln's  Inu-licJd*,  Luudoii 
W.C. 

iMA>  12.  1887. 

6987.  trnproTomoaU  In  oloolrlo  arvlAaipa.     Ali^xamtrr  .Sinirpiit, 

20,  Smillia»i;itvul>iiiMiDj?i.  Chftiii-vry  luao,  Lonitoii,  W.C. 

iUv  13,   1887. 

70S1.  Impr«vem«nsa  tn  olcotrcxdynamU  and  dynuao^lMtrto 
maehlnos.     Groige  Si..it!i;Ii.6.  Loid-xtieel,  LinTjuiol. 

SuvKMUEi!  4.  1887. 

l&,0i>6.  An  Improved  moltlple  «l»Mrt«  cable.    JatuM  JLIuuidn- 

Bctt.i,  &S,  Ch>ini-ciT-!»n>',   l.oriJion. 

J.VSI--UIV   12.  188a 

506.  Improvemonta  la  the  eonatmeUon  of  aiupQiulan  nttlasa 
For  inoandoaoont  eloetrio  lamps.  Lluu-ltn  Mjiik  DuriTisii 
aixi Itvgiuald  .irtijiu  .SithIIi,  2A,   Kirtnuoscalreet,    MaiiclieitLT. 

JA.XUAIEY    17,   18S8. 

750.  ImpMV«n«ota  tn  and  relatlnK  to  alaotrle  ranwayt  and  to 

reblolca  for  nse  ttioroon.     ITenry  IfaniH  Lakt.  ih,  .-vjiui). 
niiiiiinu')juililii>^'^,  Loti'Iuii.     lUavid  Oiutavuh  Wvviiin,  United 


SPECIFICATIONS  PUBLISHED. 
1887. 
2819.  Xleotrte  lamps.     H,  NVrliiigai.    8.1. 
2B?J}.  Dynamo-clcotrlo  maohinea.    J.  □.  Hlettcr.     lid. 
2954.  CoATlng  rortratMloo.  *e.     M.  tniiniMh.     8d. 
A549.  Klootrlc  Inooadeaoent  lampa.     A.  Fnathoreunihuigli.     4<1. 

S19E>.  I>intrn»attn4(  elootrlo  ooergT  for  looomoUoa.     W,  Lowrw 

ttu.l  C.  J.  UJI.     8.1. 

5303,  Dynamo  eleetrlc  machine*.    H.  V.  BavL-ushaw  sml  otiieis. 

8.I. 
d5CI&.  Dynamo  Kleetrlo  Macblnoa.     W.  11.  IUviYii»tiiiw  anil  olhucs. 

8>i. 
6637.  Klcoerioal  ooatrolUnc  apparatus.     A.  Sieinimi  anil  B.  P. 

Uuckrtt.     fid. 

6833.  CettbLnod     (M     motor     ongUu     nad    dynamo-eleotna 
maehlne.     W.  K.  CrmiiWy.     6d. 

6836.  Contact  makera.    L,  D.  Solliy-Ui^i^.    S-l. 

9731,  Aaameters.     W.  1'.  T1>t>ni[i»uii.     I  W«fltinghoii3«.]    8J. 

14,204.  BlMU<so-ole«crlsBl  apporatoa.    J.  K.  Uai-d  uud  T.  Wiboa, 

ad. 

1888 

1078.  Swltahas  for  oleotrleol  elrenlta.    S.  BciftuauD  oni)  J.  T. 

ISSl. 
562.  Carbon  buraora,  Ao.     P.  J>:iimii.     fEdiaou).     1I^U 
1918.  Carbon  ooBdneiore  l«r  eloetrte   lamp*.      IC    (3.    brewer. 
;EdiM)ii).    &J. 
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COMPANIES'   STOCK  AND   SHARE    LIST. 


I 


DiTldeml. 

a  Jan 

*% 

12  Fell 

1/2 

12  Pels 

2/0 

15  Ffh 

lo/a 

15  Pull 

•iO'O 

l!)ir«l>.,  S6... 

r.,'0 

mOmi 

3'0 

TBWw 

1,-0 

15  Fob 

8,^0 

28  July    

10/0 

1*  Oct 

I'O 

18  Oct,    

ft,'0 

UOct-    

2/0 

UJ»ii 

s/« 

I3J&n.    

3/0 

1  Peb 

»% 

28  Oo[ 

*% 

I2Jai;.    

2/tf 

1  P«li.     .... 

6% 

3. Inn 

^% 

2  Nov 

5% 

ajoii 

6% 

I2J4tl 

fi/ff 

27  Jaii 

1^8 

arjMi 

S'O 

8J4I) 

6/D 

Suan. 


African  Tf'aoa  1%    

AogLo-AiiiL-rit^aullnuhB.I.. 

—  fuUv  \i»ii[  

Aiig)u-A  iiim(!4n    

—  ivr.    

—  IW. 

Ilnuilinn  ■■iithiuu-inr 

Can  Ti!l(Tt>bQuo  t  KUiii    ... 
Cuh.  

—  H)%Prrf.    

Dirwt  fiijiBnish 

—  lOXyKf.    

tHrwt  Uiiilo.1  3ut«a    

KMti>m 

—  «%  Pw*     

—  '•>%.  1899    

—  4%  Deb.  Slot*  

Rastrtii    PtNti^tiMaii,    Aiw- 

lr*Ia>ia  k  Cliina. 

—  8%  Drl.,,  ISOl   

—  h'x  \Mk,  looo 

leeo  

Kanlvni  k  S.  Afrii;>ii,  1000 

Grrnian  Utiioii  , ,. 

Glftlnr  TdfCTaiih  IViirt.,. 

-   HXPKf. 

Cr«*t  N'wtlinrn..  .   


Faiit 


100 

4 

S 

100 

100 

100 

10 

1 

10 

10 

9 

10 

20 

10 

10 

100 

100 

10 

100 
100 
100 
100 

10 

10. 

10 

10 


Wsttlln- 

AV 


101 
H 
H 

12 

11-1(1 

121 
lit 


ft 

»,. 
lU 

u| 

10H 

lori 

121 
lOit 

lot 

JOS 
1041 
»i 

.11 

in 


IMTidfDd. 


1  Sept  .. . 

23  July   .,., 

l«Ocl 

UKov 

leuucii  . 

15  lUy    .... 

U  Oct 

ISFtW   .... 

ISOtl 

H  July   ..  , 

3  Jan.    ,,., 

30  Nov.  ... 

1  KkTcii    . 

29  lire 

81  Due.  ... 
H  Oct.  .... 
U  Oct.    ... 

1  Veh.    ... 
1  Fuh.    .... 

30  Tc'or.  "..., 
13U>y,'80 

8  Not.  ... 
I  Sept.  .... 


S% 
lOiH 
12,0 

m 

]2;o 
«,« 
&,o 

s% 

a/9 
«;» 


KlODE. 


Gl.  Northmi  i%  Doh.,  '88. 
Intlin  Riibbn,  U.  V.  *  Tel. 

Inila-BuTOpcaii 

Lwinlunrialiito-BnudtUu... 

Ma\iiii  WimI'iii , 

Ork'iiUl 'J'ulejiliou*  ......... 

S»Ut(T'B 

Swwi  I'lilud 

Subiiiitruie 

SuluiuLriric  Cabin  Trunt    ... 
TskKr*ili  Cniintrurtioll    ... 

-8"^.  IS89     

Unitwl  TclApluHu 

WpKt  Africnn 

—  S%  IWi*.    

WnA.  Cni8t  of  AiD«rics    . . . 

-8%Dol*    

WtatoTit  ud  BitxtlUa 

—  Pwfcrrwl    

—  Dtfumi 

—  t%A  „ 

—  «2b 

Wfiit  laills  anil  PMnaw ... 

—  OX  latPnJ.  

—  *%2BdPr.f. .... 

Wwt  Union  if  U.S 

—  e%SterHBg  


Tu± 


100 

10 

Ifi 

ID 

! 

11 

« 

H 

100 

ICrO 

12 

100 

h 

10 

100 

ID 

100 

IS 

?} 

100 
100 

10 

10 

10 

tl.OOO 

100 


I06x 

lejx 
to 

S&1« 

3ie 

i 

H 

24 

U&x 

97 
3» 
i07 

U3-ie 

5 
93 

u? 
»J 
«1 

>J 

110 

tOK 
13-16 

'SI 

126 
lOli 


COMPANIES'   TRAFFIC   RECEIPTS. 


KanM. 

BndlDif. 

Anonnt 

PubluJioH. 

S,eOD 

1.6S8 

PubliihiaL 

51,2ai 

Inc.  Off  Dm. 

Stmt. 

Knaiiift 

AmonoU 

IncivliN. 

Non« 
W.  MiwiUlfl... 
M.  of  Feb.  ... 
M.  of  Fob.     ... 

Nmio 
M.  of  Feb.     ... 

+■    23a 

+  i.aai 

MiafPeV    ... 
M.  «ry«h.    ... 
NbU* 
M.  ot  Frk     ... 
W.  MaruKie... 
P.  kUrdi  15  ... 

«9.7D5 
20,400 
Pubtiiili»<d. 

4.at» 

4,IS1 

s,at3 

•|-C3,Zt3 

—  Uuiicd  SUtea 

Wut  Inilift  aiul  rnnmnu  

+    fiS 

Abbrovi&tiuns :  \V.,  neek  ;  P.,  t'ortniRht;  M.,  mouth. 


COMPANIES'  MEETINGS. 


DIRECT  SPANISH  TELEGRAPH  COMPANY. 

Tlic  twcuty.uinlli  onliuniy  L-ciiciut  ■ihhIui)'  ^I  tW  DirMt  Siianitli 
Tulogrxpii  Qiiiijiiiiiy  (Limitedl  wiu  heM  an  Hantlty  at  Wiiintvutcr 
HoIU^  Old  liroul-KtmO,  K.C. 

Sir  Jiun**  Aodcnmn  |»r<iilci|,   «iir|  uiil  ilii'ir  rcvftnir  \t!v\   iu- 

creaAcltiy  £1,538.  Illilvlilll^UlUlli^is_  thr  f*<l  Unit  ilirit  imHii  nu  Hip 
Hao'i-'linja  swiioii  li«<l  full'ii  ali  ov^iug  to  tltr  bIlwhcc  i>f  m-v^Hlatioii, 
tlicrvfui'if  tliiB  ImfiiL'  tiuK  iii'AiIv  nil  lUic  t4  alh>-r  |mi'T.*  oF  .Sjoiu  ;  uinl  liv 

ini(-lil    friitln'i-  »'M    l.lmt    Ihi-  Wt    llirv*   iiinlilliii  nl    llu'    [ir-'-ndt  yrai' 

»h«t^ci!  a  hitll  luHhcr  incnur'  of  £2%.  TIihI  w*f  •^<l.i>uAliiig  tin* 
aniutmi  Ukiii(j  Uiio  ai^cQuiit  Ili«  Kastcr  wci.'k.  vliicb  u»s  aliisVN  a 
■mall  ou«.  »o  tlml  In?  ho|><.'<]  m;«  ytur  llii:y  wuuki  gut  to  a  t>  j-ui  mul 
xliviilmd  on  tliu  onlfuary  aharca.  It  otily  KijuitH'i]  £600  to  luy  1  i«r 
Milt.  [>ti  tbe  nnliuBi'v  nliai'cn,  uiid  liv  diil  uut  bcd  why  tliay  sbuulil  iiuL 
mt  to  titu  aiiiaunt  nv  hod  ata'oti,  bmUi^  tlint  llie  CiiuIe  ol  S|>iiui  was 
uiiimiviiij;.  Tbi-it  hiul  W'l-u  u  ifecrtoa*  of  10  \in  v*lit.  ;  bill  .vhut 
WM  inoit  itii|vttliin[,  DiFy  biiil  Itwti  able  lo  ['Itu-v  £SAn  to  tlic 
rcddiiT  fuii'l  ;  £5,000  1in<l  liciti  inxtiiitttl  in  Furtli  llriitt(«  Kailwny 
Four  ptT  rrut,  Dnbcnliini  StiM'k,  aiwl  iti  Tbrvc-au-ii-bair  )<it 
C-eiit,  Livi-ri-ool  C»ii"ioli(>ii  Ktrx'le,  wliipti  bail  iiiin-aw"!  in 
vahio  £266  itiucc  thoy  Wiulil  it-  Uc  Iio|k4  tbat  amt  tiuiu  they 
Wuiil'il  Ih.'  abit)  to  piiiit  tlieic  r<'Ki>rvr,  itliuM'iDf;  nt  •>  vlaiicp  whitt 
llii'ir  rpwrvo  «■»*  ttiviieteJ  in.  'The.  iliin^tovs  stitftl  nt  tlir  Ijmt  iiiwtiiijj 
tliat  llicy  WM*  KBttinK  a  itlmjt  wi™  from  Mailrii!  In  Itilluui.  ami  wbnn 
thai  uan  liiiUhnl  tlicy  IioiiinI  tbi?y  uuiilil  ^ol  a  still  fui'llicr  iiii- 
]ii'rit-niuL'i]l  in  tlif  tiaflic  >utbiu);  l»u!i-4«il  llic  use  of  tilr^i ii|ili)' 
mom  tliAii  rapiility  i>i'  tnuuiuj.uiuu  aiiil  u:i.-uiu'y.  Tlitii  n^cmKi-'  tunc 
frail)  Bilbao  ta  Luiidoii  una  uiity  five  uiiiiiitvs,  auii  llial  left  uutJiiitj:  lu 
b«  ttctircJ,  but  if  tiicv  cot  a  bjx.'oUI  wire  Uicy  woutJ  avi  thron^li  tu  iivv 
or  Hovim  luiiuiUa  tu  iliL^-ri'l,  .mkI  tluu  lix  tliauj-bt  tlity  bti;-bt  U>  littvi.- 
loine  RtTttiDriiniirwciiiuiitin  tliuii'  Iraiiv.  Tlic  (.■utii|>aiiy  uiiii|i|[iii|ii.'i'Uiiii  ; 
tbey  w'aro  working  at  a  vrrj- IciH'  laiiif,  ami  vrL  Ihyy  wm-  iwrvaitug 
tltoUTeveiiui'.  Luit  timo  tli«  truflin  bail  lu'lni  iitl'  I'lir  the  )>rcriiin» 
litnt  niuutlis,  now  hr  lioil  to  tell  ttir Ui  it  "im  iiiiirranin^,  iiiiil  but  for 
tliu  Eatli!!'  week,  wlijcli    Mr.  CirrbarJi  lia<l  catinibtcU  iii  tlic  luovnl 

timv  ivuvka,  tli<.-i'  wuiilil  bavit  bail  a  liiilf  ji-i'  omtL  nli-iJiily  i?hii'»1.  H" 
tboiigUt  ill  time  tliv  r>iii.>'.*t  f^[i>iiii)ili  woiilil  ata»<l  «<]unl  to  any  utliur 
tAlcgiaph  [;utn)iany  iu  tlio  (.'itv  of  Lomloi).  Ho  uiovwl  the  julojitioii  of 
tJiv  irjioil. 

Mr.  KtUBtm  MH  iiiiiK-d  tlin  iiivlluii,  «iul  it  waa  cairlcil. 

A  itiTiiluii'l  n(  tlin  inti.-  ?(  10  i>n  itiiil.  |Hgr  atiiiuuimtailw3kreil  on  tlll^ 
iircfereuco  Bhum,  Hid  >if  2|  |wi'  i-vnt.  no  Uic  «nlinuy  nhora  (frae  of 
lueooic  tax),  MUkLiig  4  |>«i  c«at.  Iw  tii<:  yi'V. 


CITY    NOTES. 


Mwajna-W^rton  CompMiy.— The  Miitiin-W»Bt'jiiEl'jctricC»mii«iy 

»li'i\v-  H   ii.t  I'fiM   |iji  till- yx'Jit,  itit-luitiii;;  £U9,   lirouKfat  foniAtU,  01 

£1.&,S&. 

Brorillan  Sotemutno  T«l«gr*(rli  CompaAy.— Tlie  ItatGc  roccintj 
nt  ill.'  IIinxili»ii  Siiliiiiari'"'  T<'If);i'a|ili  CuBijxuiy  tat  tbo  vork  tnunl 
Maii'h  23  iinKiiiTiliNl  to  £S,(»I. 

^e  BcII«D*ohlaff  Conpnny. —  Wf  jtv   iaiforniril,  o»n  Uht  fV-<n'- 

<,.i;  .\V,/=,   iluit    rli"   (jAjn'.il   ..|   Mm  StliAimh it'll    EI<<Wb   Uj(bt  iUI<l 

I'oHre  <."oM]i)iiiy    I.itiLiU'il)  l].iv  lit'CT  ■JVfi  ■nuhiclit'od. 

Diroot  Vnltsd  BMlM  Cablo  Compatny.— Th«  boaul  of  tbe  DInct 
L'liiti'il  ritato  C«.>rk  Coiiiiuuiv'  havi.*  tnHiIvuJ  u]i(in  the  fMynwDt  of  hi 
interim  <lii-i JiinI  at  2>  j>!:i  iilini''',  fruv  of  iiiC9Uie-tax,  briug at  l)i<  nV- 
aI  2  la  I' •'■irit.  jifir  niiiiiiiin  Td]  Mi«>|tiiiTti'r  ^iiJiog  Martli  31,  1888,  stub 

■livi.lijii-1  to  Iv'  [miMblT  on  atiH  attpr  Ajiril  31  nuxt. 

OlolM  Tslagntpb  Cmnpaar-    'Dir  'lirKtan  nf  tlic  GloW  T*lr- 

S-ai>li  C'oiiijmiiy  liavc  ilrrlarvl  tbc  {•ayiii'CIII  of  an  ilitmiii  ilividriiil  tti 
le  l.ri»ft'i eiKc  ubiir'WffJ*  ,  Irw  invonif-tnx,  anJ  of  2-.  ou  tlicnr-linaf)' 
ithftrei",  tbe  iiieomp-trt-V  tinting  nlfej-ly  Im'Wi  ilnliii.>ti>.l,  jM.yalil«  qh  lb* 
IBtb  |iini][iini>,  flit  tliR  <|iL-ii-U-r  cmliiig  A|iril  18,  18S8. 

Tbe  SebkiMohlcfr  £lootrl«  Ltt&t  and  r«wer  C«inp«aLr,  LlBltod. 

A     ii'i'-      i.-onqi^ii'      buT     'ii;<.-ii      it^L'Ii'I'j'I    UiiiIi.t     tl(i»     lillr,   nilb      i 

L-»|.it«l    •}!  £200",IWO   lu  flO.OOO  vliun-^  ..(  Xb  ■.-»c!i.     Tlic  .U/vclon 

are  :— 

I'he  Ki;}:lit  Huu.  &ttl  CJitluiut,  riiornluu-ln^tiRdl,  riur 'DilrtlE,  Vork- 

kliiiuicbalriiiuiil 
Willi.rfoui-  liiyaii!.  Iv«|.  (thjiiiumii.  Unviiit  ami  May,  Lliniteil). 
Liriii..Col.  Til"  Hon.  11.  W.  C^impbdl  [Dirtotor,  Loiidoit  aiul  Soutli- 

MVirttni  KaiUay  C'oni[>auyj. 
l)«vi<l  Miiii'ki>.  ICa>[.  (Uitrctur,  NortbiuiikTUu'l  Lauil  ami  OmU  Cmu- 

[lativ,  I.imilM). 
Otto  U.  Tnininjcr.  E»{  (Dirvctdr,  Bryant  and  Uay.  LiraittHl], 

(All  (be  llirLftuni si-o  lutFimti-'il  lu  Vcmkiis.) 
The  ]irD3ucctni  sliitcs  tlint  tliv  Ci)iiJtuiiy  is  funnel  In  piiichaM;  froai  iJin 
ScbaiiscliVfr  Ekuuic  Battery  Syniliialt',  LiTnitiHl,  the  iiatnni  riglitu  for 
till!  UDit<^->l  KiuK'lum.  Frauce.  Ihil^-iuiii,  (rerniaiiv,  Italy,  Unilinl  Slatn 
of  Amt-rii-'M,  niiil  Imliii,  foi  ibv  .SchanwbiciT  S^itifflv  Li4iiid  llattvrv,  anU 
aUo  lli»  bcneht  ol  a]>|ilitTatioua  far  |iat«nia  iu  r«»]Mrt  of  tlir  jur-'iiiiuH, 
wliitli  liiive  dliviijly  lii'tii  iiiniln  by  tbn  vi'inltiiii  in  msnv  o!'.  -  ■-■■..<, 
tQKTili.-i-  Willi  tlic  ri;;bt  lo  |i«init  tlii^  iuTcntiou  in  ail  ni  .■■. 

in  tliii  nort<t  in  mIikIi  jiutuita  or  aimikr  i%bti>  can  be  uLl^, .._.:,  .-ib- 
jcot  t»  thcliairiiiTrit-ti  KBcivvil  tu  tbi-  veiidora  Ui  tlui  |ial«aia  Qliin 
UiBU  tliat  fut  tilt  Uuitei  Kiugiuiu. 


NOTES. 


"  Bonbow." — Iiiko  all  new  v(»scIr  of  any  pre- 
M19,  this  mjj(iiiliccnl  ship  it  fitted  ihroiiphout  uiih  the 
light. 

Boctlie  Ltgrhting  of  a  Theatre.— llie  Gm  Com- 
fUiy  of  B^ii«m  iHi-muit)  is  itijout   t«  cany  out  tho  ol«ctric 

Plating  of  the  theatM  in  thifl  town. 

I 

j  United  Telephone  Company. —Thu  Unitoil  Tele 
bboQe  L'omiiaiiy  bavu  Ukeii  ailviiiituf^e  uf  tlie  E.-utur 
pidMlBy*  to  niiik«  certain  improvemente  and  jtlcei-atioiiit  iii 
WieirBH-iu-hroom. 

Telepbottlc  Development.— Mr.  A.  R.  Bennett  reail 
ilMlwrun  recent  ilovolopnicnt^  in  telephony  at  tho  fuit- 
t^tly  ni«ctiiig  of  the  East  of  Scotlaiul  Euj^iieering 
.laiiirutinn  liist  Tuesday 

Society  of  TeIeKrapb*X:n£lneerB.— The  p&iter  to  he 
Mt  next  Thiinulay's   nieetiiij;  of  the  society  is  an 
r«otraI  Station  T.ijrhting  "  (Transfonnora  i\  AcclinmlutorB), 
•J  R.  E.  Crompton,  .M.I.C.K. 

Xleetrio  Traction. — An  ex|)enni«nta1  tramcar  1)a« 
iiui-c«wfullyruiiat  I'uislcy  fTOm  Iiich-strcct  tothflritwa. 
electrical  part  of  lliu  tar  is  accvnlijig  to  the  designs  of 

'.  Junes  Gibson,  of  Paisley. 

■leetrio  U^htLng  of  Trains. — II10  London  Hnd 
ibi^hton  Kiiilway  ('ompuny  have  no*  fifteen  tniins  lighttn) 
fbv  electricily,  two  running  Imtwoon  London  ami  Bi-ightx>ti, 
Uad  thirtedn  otiiera  which  are  loml 

Welsh  Gold  Minea. — AcooixJinf;  to  VArioiDi  rc|ioi't«, 
tiu  reitiniK  from  tbt'sc  mines  ai-c  extremely  favoiinilile,  ;inil 
in  order  that  the  work  may  be  curriod  011  moi-o  iiuirkly, 
•lemic  light  itpjKiratiu  is  heiii;;  installed  at  the  tJwyn- 
fjDjrdd  Mine,  by  means  of  which  the  mine  and  prcmiitct* 
an  to  he  lighted. 

WenderftiL ~ A II  .Xnicritui  town,  Vrlxiuo,  O,,  recently 
aiiveru^cd  tor  tenders  for  1.5  to  40  arc  lights  and  100  iiicuii. 
daunt  lights,  and  maintsnance  for  five  years  j  hut,  woii- 
dorfid  to  rdutc,  the  Town  Club  did  not  rocoivo  a  single 
t«dw.  Are  all  the  cyaipani«a  full  of  work;  or  JB  thore 
■ore  in  this  than  me«te  the  eye  1 

Baroelona  Exhibition.^Thfl  illimiinated  fonntaini*, 
•bifh  will  be  an  iiiKrcating  feature  of  rhia  oKhibilion,  will 
Ittncted  and  run  by  tho  Ant;Io-Ara(iriL*aii  Hruah  Kloctric 
%!it  Coriwpjition,  who  have  entered  int<>  u  contract  with 
thr anihoriLi««  to  ]irovido  fountains  aimilni-  tx>  those  which 
^2**^  It  much  adnnwliou  at  iJie  rec«nl  South  Kensington 
■ttbitiDns. 

^Ttorma  In  Sastem  FrftBee.— Violent  thundflrstomm 
ftin:  liccn  srarini;  th(i  |ii>puUlti*ii  of  Nancy  and  itn  neigh- 
Wwbood,  nud  one  doath — that  of  a  fanner — is  ulrcidy  re- 

UM«d.     He  woe  struck  by  lightning  iis  he  va»  retiirniiif; 

^M  after  his  work,  and  bis  family,  alurmod  at  his  pn> 
torteii  alHoiice,  went  in  search  of  him  His  body  wiw  not 
Iwind  nntil  a  latf  hmtr  in  tho  uvoning. 

Gm  Sometimes  Fails,  A  <xirrcs(x>ndoiit  says  :— 
Skoftly  after  the  oommencement  of  the  serrice  at  Holy 
"iuity  church,  Bo>tton,  the  other  Sund:iy  evening,  tho  giis 
*Wt  oiit,  owing  to  water  in  the  jiiiKis,  iind  bnt  for  the 
^■Um  at  the  reudtn^-deak,  the  congregation  wouhl  hii^t; 
^B  iu  total  Jarkn^s.  The  ^s  «-a«  ro-tighled  but  went 
mt  again  almost  immodiately.  The  Hervice  u-as  therefore 
abnipUf  elutted  and  muny  of  the  oongivgation  rutuirwl  u» 
tke  (nri^b  church. 


Exeter  and  the  Eleotrio  Light.  -  At  tho  meeting  of 
tha  Exeter  Town  C.'ouneil,  last  weak,  a  memorial  was  read 
from  over  3,000  citiECiiB,  aaking  the  Coiuitil  to  lake  stepa 
with  a  view  to  the  ado|)tion  of  the  electric  light  as  an  illu- 
niinant  for  that  city.  One  of  the  systems  of  electric  light- 
ing liaa  been  for  some  time  in  ubo  in  some  of  the  main 
street*,  and  the  citizens  seem  much  pleaaetl  with  it.  Tho 
Council  resolved  to  take  at«ps  to  ascertain  the  cost,  and 
various  other  particuUrs. 

Toletrraph  Officials. — It  having  been  brought  under 
the  notice  of  tho  LoitU  ut  tlie  TiMMuury  that  the  system  erf 
laying  fortnightly  the  stafi"  at  the  Ijondon  Cenlral  Telegraph 
Office  involvfid  nn  extra cxiieniliuire  of  oneday'a pay  in  c^'Biy 
ordinary  year  of  36'!  cliiys,  and  of  two  days  in  every  le»|»- 
yeai',  to  those  of  the  clerks  earning  a  yearly  mlaiy,  their 
lonlshifis  have  isHUetl  an  oiiler  to  tho  efloct  that  in  future 
the  salaries  arc  to  be  judd  monthly.  The  gidn  to  the  Trea- 
sury would  have  amounted  to  nearly  X600  for  the  jxiat  year. 

BaBlng:^(rold.^T]ie  contract  fur  lighting  the  mansion 
of  J.  H.  Love,  T^i;  Tho  Ilawkhills,  Kasingwold,  Yorkshire, 
has  liocn  placcrl  in  the  hands  of  the  United  Electrical 
tirigineoring  Com)m.ny,  Limited.  The  instAllation  will  be 
a  large  one,  eouMxting  of  about  two  hundred  IG  e.-]>.  lamps. 
The  [>ower  will  be  supjflini  from  a  titeam  engine  and  boiler 
to  l>c  erected  by  the  contractor  in  a  small  engine  house 
built  for  the  i>ur]x>»!.  A  set  of  ticcunmlatois  will  be  ]tto- 
vidcd  to  keep  90  to  100  lamps  iiiuuing  from  eight  to  nin9 
houi-s. 

Bradford.— In  our  advertisement  eolumns  will  be  found 
an  adverliKcnietit  from  the  1>orough  of  KradfortI  relating  to 
tenders  for  electric  lighting.  The  action  of  Bradford  is 
conimoiidablo  from  nil  ]iuinta  of  view.  The  Corponiljon 
owns  tho  gnawoi'ks,  but  iin  independent  comiMiny  started 
electric  Ii;:hting,  and  it  was  seen  that  from  many  pointe  of 
view  the  latter  had  possibilities  superior  to  gaa  ;  hence,  it 
was  decided  t«  make  a  practiea]  experiment  to  determine 
the  e.xact  value  of  mch  a  light  and  it«  cost  for  general 
lighting  pnrjiosef*. 

University  College,  BristoL— The  ^iStudents'  En- 
giuuuring  Society  uf  this  culloge  concludml  the  winter 
^e^ion  on  March  2t)th  with  a  public  diMpuuition  on  the  gaa 
engine  '■:  the  steam  engine,  and  on  March  27th  with  a  con- 
rVTJftjicw.  Mr.  do  Soyrcs  occupied  the  chair  on  tho  first 
night  anil  Mr.  Albert  Fry  on  the  s&cond.  The  electrical 
and  engineering  exhibits  attracted  muefa  attention,  and  a 
highly -appreciated  concert  was  reiiderwl  by  tho  stiidenta 
and  their  friends.  The  proceeding-i  wei-o  concluded  by  a 
short  address  to  tho  dejiarting  members  by  Dr.  Kyan, 
president  of  the  soeiety. 

The  Telephone  In  Pero.— The  Penivian  (xovem. 
mentis  putting  up  tn  auction  tho  conatrnction  and  work- 
ing of  teli'phono  [icLM*orkfi  over  the  whole  extent  of  tho 
Kflpublic.  The  main  RMjiulaCions  are  tho  follon'ing ;  — An 
exclusive  concession  for  l.')  years.  Paynionl  for  the  con- 
struction uf  tines  by  suliscriliers,  aecording  to  a  fixed  |irieQ 
|>er  kilometre.  PenniAifion  to  fix  nnpijurts  for  tlic  lines  on 
the  roofs  of  public  buildings.  Gratuitous  uise  of  u  lino  by 
the  Palace  of  the  I'refccturc.  Tenders  should  leuch  Lima 
prior  to  the  23rd  prox.  Preference  will  bo  given  to  tendore 
pi-oposing  the  lowest  tarifTs  for  subscribers. 

Madrid.^Thc  now  rc^uktions  for  the  Madrid  thcuttvs 
were  published  on  the  31at  March.  Among  other  things 
they  prohibit  the  use  of  jpis,  and  maku  the  adoption  of  tho 
electric  light  within  six  months  compulsory.  A  large  busi- 
ness has  Ijemi  done  in  8|Kiin  by  English  numuTactareni  in 


othei-  branches  of  matletnfitiea!  engineering,  and  we  trust 
the  various  electric  light  fimm  have  secured  gowl  rcprcscn- 
tfttiviK  in  tliat  counliy.  The  Koyal  Uocrcu  status  that  all 
dyna-mos,  cngin«ji  and  motors  of  any  kind  oi-o  to  be  com- 
plotelj'  isolated  from  the  main  building,  and  in  fact  fitnn^ent 
rules  art)  kid  down  to  render  the  instaUationa  safe.  The 
supplementary  lamps  arc  to  be  oil  lamijs. 

Civil  Servloe  Stores.— An  installation  of  3T3  incan- 
descent and  two  arc  lamps  has  been  complelod  at  the  Civil 
Service  Stores  in  Queen  Victoria-street.  The  dynunio  is 
one  of  El  well-Parker's  inverted  B  lyite,  di'ivun  by  oue  of 
Davoy-Paxnian'fi  compwind  vertir.il  enginesnf  Ifih.-p.  The 
two  Essex  boilers  are  also  by  Messrs.  Uavcy-Paxmnti.  About 
four  milos  of  wir<!  have  b&cn  used,  and  this  is  cased 
throiigbout.  The  whole  of  the  installution  boa  been  carried 
oiit  luder  the  direction  of  Mr.  (i^ldanl,  chief  en^neer  to 
the  Civil  Service  Association,  and  has  provcil  very  satis- 
haborf.  The  dynamo  ran  las*,  week  from  Thursday 
looruinii;  UU  Saturday  ujght  without  difficulty. 

Phono  SifirnAls  in    Submarine  Telegrnphy.  —A 

telephone,  placed  in  the  circuit  of  a  submarine  cj  We  through 
which  the  ordinary  signals  are  l>OLiig  traiismitted,  is  affected 
t>y  tlio  currotits  passing ;  ulUiougli  tho  vibnitiiig  of  the 
diaphragm  niay  not  be  perceptible  to  the  ear,  for  the  well- 
known  reaaon  that  a  mininrnm  of  twenty  vibratinnB  jier 
second  ia  requisite  to  produce  an  audible  sound.  But  if  an 
intermptor,  broakJiig  the  current  more  than  twenty  times 
per  BOcond,  be  also  inserted  in  the  circuit,  an  undulating 
sound  is  conveyed  to  the  cai-  by  the  telephone.  On  this 
prineiplUi  M.  Advr  has  construcltxl  iiri  apjianitiis  wLiub 
allows  of  the  employment  of  phonetic  signals  in  submarine 
telegraphy. 

Eleotrio  Welding,— Prof.  A.  E.  Dolbear  writes  :— "  I 
Kave  had  made  nearly  ahundred  tests  of  the  tensile  strength 
of  clvctricidly- welded  bars  of  iron,  stw\,  and  other  motuls. 
The  results  were  of  »uch  u  character  that  1  cau  state  po4i- 
tively  that  with  Thomson's  welding  ])rocesB  it  is  possible  to 
weld  both  wrought  iron  and  steel  so  that  the  weld  is  as 
strong  ait  the  same  cross-section  in  another  part  of  the  bar. 
1  bad  a  number  of  bars  welded  by  an  expert  backemibh  and 
a  number  of  similar  ones  by  the  electrical  process  for  com- 
parison, with  tho  result  that  the  electrically-welded  biu*» 
were  much  stronger  than  those  welded  by  the  ordinary 
process.  The  Itara  were  of  various  sizes,  up  to  an  inch 
and  a  hitlf  for  iron,  and  throe-fomths  of  an  inch  for 
octagon  steel." 

Tbe  "Star"  Poragrapb. — A  contributor,  growing 
satirically  elotjuent  over  the  mutual  admiration  society 
referred  to  by  the  Star,  bm'sts  into  the  following  vereo, 
which  hu  aaya  aptly  describes  onu  nun's  feeling  :— 

"  Rut  I  car'd  not  for  that  tho  worth  of  a  shilling. 
Well  knowing  my  friends  are  both  ready  and  willing 
With  proxies  O.K.  in  support  of  my  wishes, 
White  1  keep  the  keys  to  the  loaves  and  fishes. 

If  Nature  had  not  on  the  whole  of  onr  claxs 
Moat  kindly  bestowed  a  profusion  of  brass, 
I'd  feel  quit«  afibamed  to  exhibit  my  face 
In  front  of  the  hmband .-  hut  then  there's  my  (ilace  ; 
So  we'll  stick  to  each  other  and  cannot  then  fall, 
For  we've  cheek,  and  we've  bounce — and  the  chink,  that 

isaU." 

The  metro  is  somewhat  shaky,  but  it  may  pass. 

Konglngton* — The  Works  Committee  have  cou- 
udered  the  draft  license  proposed  by  the  Ketisingtou  Court 
Electric  Light  Company,  and,  after  conference  with  tho 
ongiuser  and  solicitor,  uu^gc&t  thv  following  alteralious  to 


tlie  Board  of  Trade  :— "  In  clause  7  (section  c),  nnthorisinit 
the  carrpng  of  the  line  over  or  across  any  street,  tlio  addi- 
tion of  tho  word  '  bridge.'  I»  clause  10,  relating  to  inwr- 
fcroncc  with  any  sewer,  drain,  wat4M'counw,  defence,  Ot 
similar  work  under  the  jurisdiction  or  control  of  the  board, 
the  insertion  of  the  words,  '  or  work  in  connection  with 
such  sewor  or  drain,  such  as  ventilating  abafu,  manholes, 
side  entrances  and  gullies  ;'  also  a  provision  that  any  coo- 
»ent  given  by  tie  board  should  be  in  writing."  The  board 
approved  the  action  of  the  committee. 

Vofptries  of  Lightniug. — During  a  liiiilstuna  at  Mors, 
in  I)enm.irk,  a  few  days  ago,  a  fla»h  of  torkwl   lightning— 
the  only  one  occurring— ••ftrutk  a  farm,  and  having  de- 
molished the  chimney  otack  ami  made  a  nTDck  of  the  loft, 
descended  into  the  living  rooms  on  the  ground  floor  below. 
Here  its  career  apjiears  to  have  boon  most  oxtmordinary ; 
all  tho  plaster  around  doors  and  windows  having  been  Um 
down,  and  the  bed  ciutaiiis  in  tho  bedrooms  rent  to  isccw. 
An  old  Dutch  clock  was  smaahed  into  atoms,  but  a 
and  cage  lianging  a  few  inches  from  it  were  quite 
jured.     The  lightning  also  broke  60  windows  and  all  tin 
min'ors  tii  tho  hou^w.    On  Imving  the  rooms  it  |ja«sed  clasa 
through  the  door  into  the  yanl,  where  it  killed  a  cat,  t¥D 
fowls,  and  a  ))ig,  and  then  buried  itself  in  the  earth.    Is 
one  of  the  rooms  were  two  women,  both  of  whom  vert 
sli-ni-k  tn  the  ground,  but  neither  was  injured. 

A  New  Eleotrio  Laaaob.— A  grout  setuatiM  mt 
protiucocl  on  the  occasion  of  Iho  recent  Oxford  and  Osa- 
Vwidgo  l>Oitt  nice  by  an  oWtric  Uiunch,  due  to  dm 
Elortrical  Powei-  Storage  Co.,  and  worked  by  their  wet 
raulators.  "At  last,"  says  n  »on-t«hnical  ooiitempwaiy, 
"  a  really  useful  electric  launch  has  been  produced,  and  6* 
noisy,  dirty  acc««ori«»  of  steam  and  coal  on  tho  Thtnw 
will  be  reduced."  The  vessel  can  accommodalo  20  ftc^ 
and  will  attain  a  sjwed  of  U  knot*  an  hour  on  the  tidswsjr. 
The  means  of  propulsion  are  not  visible.,  for  the accumfr, 
lators  arc  placed  under  the  seats,  and  the  motor  is  at 
bottom  of  the  vessel.  The  biunch  is  completely 
control,  and  by  just  turning  an  indicator  handle 
driveiiut  half  or  full  speed  forwardsnr  backwards,  Se 
energ>'  is  stored  fur  driving  at  full  9i>eod  for  eigbt 
half  spuud  for  18.  Itia  proposed  to  erevt  charging 
at  [>oint«  up  the  Thames,  so  that  buneho>s  going  for  s  p^ 
tr.xct^d  trip  may  ho  re-fillod. 

I,eaii)ington.— Further  alterations  and  improvemsoU 
are  about  to  be  introduced  by  the  Miflland  Electric  Light- 
ing Coraitany  into  tho  lighting  uf  tho  Panwle.  It  is  }<*- 
I)08Cd  to  substitute,  in  place  of  the  1*5  cntidlo-jwwer  >Sino 
lamjie  now  in  use,  32  cnnillo- [tower  bimjis,  anil  m 
reduce  the  number  of  Iam|>-[>oeta  by  about 
An  iilteration  is  also  to  be  effected  In  tb« 
hanging  the  lamps,  which  will  not  be  attspended  tna 
the  cud  of  a  long  arm,  but  will  he  enclosed  in  k 
placed  on  the  lop  of  the  su|)[xjrtitig  column.  Tfaeglo 
be  2ft.  in  diameter,  the  upper  part  opal,  aitd  the  lower] 
frosted  glass.  The  Bbapc  of  the  lamp  will  thus  be 
and  only  the  bright  light  irradiating  from  the  globe  on  i^ 
sides  will  lie  seen.  No  generaJ  alteration  will  be  made,  u<l 
none  is  necessary,  in  the  lighting  of  the  shojte  awl  pritiic 
houses,  where  the  light  is  much  appreciated.  Tho  oompur, 
however,  do  not  bind  their  cuatomera  to  any  hind  of 
The  works  in  Wise-atre^t  are  fast  ap)ir«aching  compk 
and  Messrs.  Chamberlain  and  Uookham  aro  eiMoag  DeiUuft ' 
trouble  ner  expense  to  make  the  lighting  of  the  town  a| 

eUCCQSB 


Train  Sign ftlHng.— The  practical  value  o£  the  induc- 
tion «>ysieiii  of  tmin  tologntphy,  asiys  En-gitifenng  Ntuv,  by 
vhich  menaages  con  be  sonl  fmiii  inoviii"  iminB,  wna  well 
iHustmlcd  liy  lUt  wtn-kliigs  on  the  Lotii^'li  Vulky  K^Lilroad 
in  ihe  jjTWt  bliizard.  The  regular  lelej!ni|)h  lines  were  nil 
down,  but  the  iitdiiction  line,  which  has  heen  iit  use  upon 
the  X«w  Jersey  dirisinn,  frori  Penh  Amboy  to  Easton, 
for  several  manths  \asX,  worketl  excellently  throiigltiiit. 
In  one  accideut,  near  ITiroo  Bridges,  the  induction  tniiii 
t«legra]>b  oporaU»r  at  once  telegi-iijthml  liuck  (or  a.  wrocking 
injn,  which  eoon  urnvwl ;  iind  Ouiing  the  entire  day  moa- 
Mges  were  .sent  to  uiid  (wm  the  wrucking  tniin,  and  mirgical 
ttuof  vnh  obtained.  All  the  l>L'k>a^tii'cid  |iasfienger  trninii, 
wery  one  of  which  mis  equipixxl  with  the  new  Bystom, 
were  locatod  by  mcaiie  of  Unin  tcle;;ni]iLy,  iiud  pi\>rieions 
were  sent  to  the  hungry  pasaeiigera.  Moje  than  two 
hantlretl  messagea  were  ectil  luu-k  iind  foi-th  over  the 
BOgle  liuu  of  the  comiHUiy  durinj^  the  throe  lUyt)  of  the 
storm  by  bolntod  jiaRaengeraaml  other*.  The  polo*  used  to 
cury  the  line  iire  only  16ft.  high,  and  expose  little  &urftice 
to  the  rtorm.  The  m«8«ago«  ai^o  tniiiBiiiittud  by  induction 
£rom  the  metal  nwf  of  the  ear  to  the  lino,  ;i  dt«tuucc  of 
lOfb.,  and  even  when  care  and  line  wero  both  biirio*!  in 
the  drifts  no  inconvenience  was  siiUbi'cJ,  aa  the  dry  bhow 
did  not  interfere  with  the  indiirtiTin. 

An  Amoslng;  Telephone  Story.— A  funny  story  \n 
\a\A  of  the  t«le{>honi-.  A  cetnunt  mitiiiifiictiirer  sumi!  miloH 
below  London  Rridg«  wa«  lately  jilnieil  lit  circuit.  Hu  is 
nthor  Kigh-tcmperod  and  easily  provokeii.  His  foreman  io 
old,  ehort-sighted,  and  eoruowhat  dull  of  heuiirig.  The 
htter  has  wmctimes  to  go  to  the  maatorB  private  office  for 
iimnictiona.  The  other  d^y  ho  saw  hi«  muster  wiis  alone, 
ind,  all  oblivious  of  the  new  means  of  coiumiinicution,  he 
Mood  btmaeU  on  the  mat  outside  at  the  open  door. 

MMter  to  inatrument— Ualloit !     What  i^  it  you  want  I 

Man  at  door — I  want  to  know  how  many  barrow-lnaiU 
(tf  fbiff 

Master  to  man — Will  you  bo  quiet  there  for  uwiuiit*! 
To  the  instniment— Eh  !     I  didni  catch  what  you  said. 

Man — It'a  about  that  stufi"  we've  been  a-workin"  on,  and 
it's  tim& 

Master  to  man — Will  you  be  quiet,  will  you  1  I'tn  nut 
making  to  you.  To  the  instrument  (loud)— hepeat  that, 
pieue.    I  can't  hear  well. 

Man  at  door  (louder  than  ever) — If  yuuVo  a-goinj^  to  put 
that  'ere  stuflf  in,  sir.     Wo  want.  t«  know 

Maflter  to  man  (louder  thnn  ever)— Oh  dear,  will  you 
shut  up,  you  old  fool  ?    Don't  you  see  that  I'm  ua^god  1 

Hanging  up  the  receiver,  he  elanmied  the  door  in  the 
lonniuui'a  face.  When  ho  returned  he  could  got  no  further 
Bomntuuettiou.  The  man  thinks  bis  moetor  wait  out  of  his 
mind,  talking  to  himself  in  that  dreadful  way.  The  master 
womlora  why  the  man  at  the  other  «nd  didn't  finish  his 
mtaaagc,  and  thinks  the  telephutie's  tio  gooil.  The  man  at 
the  other  end  is  waiting  for  an  explanation  uh  to  the  etran;L'e 
replies  he  received  when  he  was  trying  to  send  on  an  order 
for  r«ni£nt  by  telephone,  ami  has  placed  it  olKCwhere. 

Electric  Tramway. — Some  time  a^o,  says  the  Vienna 

firiet,  I  reported  the  inaugtiration  nf  a 
iilflctric  tramway  line  from  the  (.'antral 
Station  along  the  K^inigsgnsse  and  ]>ait  of  the  E{ing«trLS«(e, 
the  total  length  being  M  kilometroa.  The  i^ervice  on  thi.i 
tine  has  now  for  some  months  been  perfects  The  gene- 
rating dynamo  in  ostabliiibed  tJi  a  abed  uear  the  railway 
attUiOBi  a&d  the  curretit  ie  suppUotl  by  means  of  a  central 
dttnnel  and  a  pair  of  cuuductors  against  which  elide 
two  coataut  shuttles.  There  are  at  present  outy  two 
eera    in    um.     Thew    are    of    ibe  same  type  as  those 


on  the  Licbtcrfelder  brumway  near  Berlin.  The  trans- 
miiwiun  of  power  from  the  motor  epindle  to  the  car 
axle  ia  by  steel  wire  spiral  cords.  The  centnU  channel 
is  of  inasonty  thinngbont,  with  cast  iron  chairs  f4r  the 
supixirt  of  the  conductoi'B,  and  haa  two  steel  mils  on  the 
tup,  leaving  a  Blot  I  Jin.  wide.  Manholes  are  provided  in 
several  places  to  give  access  to  the  channel,  and  efficient 
provision  is  made  for  draining  it.  Messrs.  Siemens  and 
Halske,  who  have  built  this  line,  are  now  ex]>erime»ttng 
with  various  forms  of  contact  shuttla  They  have  asked 
for  u  conco&sion  to  extend  the  line  the  whole  length  of 
the  Urussc  Kingstrasse,  now  building,  and  they  also 
made  an  offer  to  the  town  authorities  to  build,  and  eijuip 
with  electric  apitarateK,  sovemi  tramway  lines  which  wore 
originally  projected  for  steam  traction.  In  uU  cases  they 
luik  Lhul  the  usiuti  concession  of  forty  ye-ira  iihould 
lie  ]M-u!unged  to  fifty  yoaris  the  cxtoutioii  of  time  being 
justified  by  the  heavy  initial  outkty  for  tlio  pocmaDont 
way. 

Carbons  for  Aro  Lanps.~The  mAtitifiwturc  of  arc 

light  L-a.rtK>ua  fornis  an  industr)'  of  considerable  magnitude, 
and  the  works  of  Hcit  Hardtntuth,  in  Diibling.  says 
IndndiiftfUW  now  tuniingout  Hbout3,&00  mutj'oa  of  carbaus 
daily.  Seme  improvementA  have  recently  been  nindu  in  Lho 
process  of  maniifucturo,  under  which  the  homogoueity  and 
<lonsity  of  the  curljous  arc  increased.  Thotie  refer  more 
espeeiidly  to  cored  carbons.  As  usual,  the  I'od  of 
pliLilic  niatcrial  is.<tu(w  from  t3ie  prosH  in  the  form  of 
a  tube,  and  after  drying  and  baking,  the  carbons  aro 
steeped  in  u  heavy  hydrocarbon,  by  which  tb«  pores  loft 
after  Ibo  tirat  tuking  are  tilled.  The  cai'bon«  aro  again 
Uiked,  and  the  cure  is  then  insetted  under  a  pressure 
not  much  greater  than  that  of  the  weight  of  the 
pUuitic  mass  forming  the  core.  In  connection  with 
this  factory  in  a  well  equipped  electrical  laboratory  for  the 
[esting  of  arc  lamps.  There  are  dynamo  machines  by 
various  makers —viic ,  Piige,  of  Chemniti ;  Kremeneisky, 
Mayer,  and  C-o.,  of  Vienna ;  Kridk,  of  Prague ;  and 
Siemens  and  liuliike  (alternator).  The  reason  for  in&talling 
various  dynamos  in  to  be  able  to  test  any  lamp  which 
may  be  sent  to  tho  laboratory.  There  is  also  a  spectro- 
Buoi^  tor  determining  the  elements  contained  in  the  carbon 
from  the  spectrum  of  the  arc,  and  the  luborutory  ts  equipped 
with  the  usual  oloctrical  tueatmring  instruments  and 
photometers.  The  work  at  this  taljoratory  is  done  on  a 
thoroughly  scientific  Ixisis,  and  bulb  latnpt<  and  carboiut  aro 
tested  so  as  to  determine  the  beat  quality  of  carbon  to  be 
used  for  each  type  of  lamp.  At  the  forthcoming  Jid>ilea 
Exhibition,  Hardtmuth  carbons  will  bo  hu%«ly  used  for  tho 
arc  lamps. 

Traction  by  Accnmnlators. — In  our  Issue  of  the 
2;(nl  nit.,  under  the  holding  "  The  Uriissgla  Tramways," 
we  noticed  the  unsuccessful  rcsidtii  obtained  with  the  cars, 
workod  by  acnuraiilalors,  on  iho  tramway  between  the  Rue 
Belliard  and  the  Place  Koyiile,  and  subsequently  on  the 
tramway  along  the  Kue  de  la  Loi.  The  Mwiicur  Iiuttutritt, 
which  hue  always  I>een  "  dead  against"  the  use  of  acciunu- 
tators  for  traction,  regarding  it  as  the  most  complicated  and 
costly  means  ofa[)j)lying  electrical  i»wer  for  tJie  purpose,  con- 
siders ibat  this  failure  afloids  conclusive  eiideuce  in  sup- 
jiorL  of  the  position  it  has  taken  up,  and  an  abaoluto 
condenuuttion  of  tho  decision  of  the  special  jury  at  the 
Antwerp  Exhibition  to  the  effect  that  the  system  of  working 
by  accumuhitors  is  superior  to  all  others — a  decision  which 
it  characteriHCa  a.<i  idiotic.  Om*  contemiK>rar>'  holds,  more- 
over, ibat.  up  to  the  present  time,  tbe  accnmulatore  which 
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bare  been  employed  for  traction  inay  indiflereiitly  )>« 
regarded  as  "  not  good  for  much,"  though  it  adroit*  that  a 
type  of  »ccumuktorn  siuucptjlilo  of  bomg  vcunumitiaUy 
worked  may  Hoin6(la,y  he  fonhromiriy.  From  the  rejjort  of 
tho  Bnisaels  Tramway  Co.  it  a|)]ioars  that  the  ««e  of 
oloctricity  during  liut  year  roHiiltoit  in  a  loss,  for  the 
three  cars  which  have  heen  rafciTod  t-o,  of  l.\8"<i  franc*, 
or  of  S,292(,  per  car,  and  that  the  maintenance  of  tho  accu- 
muLitont,  aft«r  deducting  (^n«ni1  axpeniiM,  iinumnt^d  to  22 
cetitimee  \tQr  car-kilometer,  i.r.,  iu  more  thiiii  the  cost  of 
animal  trution  inclusive  nf  geiienil  tix[>cll^e4.  Tho  condi- 
tions of  working  on  tho  tramu-ny  along  tho  Ktie  de  la  Loi, 
which  IB  in  n  Rtraight  line  and  n1moi«t  level,  are  conKiderotl 
an  usccptiwnally  favoiirahle.  llefore  endonting  the  conclu- 
Hions  of  our  cunlcmjiorary  vre  nhould  roquiro  some  compani- 
tivo  dalii  as  to  the  pnrttculiir  ty|M  of  ucciiniulator  employed 
ou  the  Brussels  iramvays,  and  oa  to  the  fiyittom  cnijiloycd 
in  chari^ng  and  working  it, 

Hambai^.^The  town  electric  works  offer  to  mipply 
priviito  cixisuniers  >nt)i  current  available  ir*tm  12  noon  to 
BUiirise  the  next  morning,  on  the  following  conditions. 
Connectioii§  will  lie  made  and  kept  H|i  hy  the  works 
at  the  ex|)«iiac  of  the  consumer  at  rat^s  to  he  deter- 
mined each  year  by  tke  authorities.  The  meters  are 
to  be  tiupplied  by  the  works,  and  may  be  Imught  or  hiii>d 
by  the  cunniiniL't' :  mu  will  ;;luw'  ami  arc  lain|M  and  uirbnns 
l>e  kept  in  ^tock.  LHin[N>  procurml  by  the  consumer  elsewhere 
must  corre«i>oiid  in  typo  lo  the  current  »up|>Iied.  liojuiir* 
in  hire<l  metciN  fnll  on  the  work^:  in  bought  mvl^trn,  nn  the 
consumer.  Siimll  repaiiit  in  wirun,  lamps,  Ac,  uu|ijvliod  by 
the  works,  not  to  be  charged.  Notice  must  at  once  Iw  given 
of  atiything  wrong.  If  heating  eetA  in,  ihn  current  muitt  be 
cut  off,  and  only  rcslore-l  under  direction  of  tho  miuiage- 
ment.  The  meter  will  be  rwid  weekly  as  a  nite,  hut  tiovor 
Keldomer  than  once  a  month.  The  rate  for  cunent  will  be 
by  meter  {{A.  \>iiv  50  volt  amixtre-huur  (O'Gd.  per  Hoanl  of 
Trade  unit);  which  corresfwnds  to  about  t^'.,  shilling  pur  16- 
candle  glow  lamp  per  hour  ;  or  to  /,  shilling;  per  600-candlc 
aiv  lump  |)cr  hour.  Odd  numbers  of  arc  lumps  to  l)e 
chtirgnd  n»  the  next  even  number.  Tho  coiiKuiuer,  also, 
will  pay  5s.  per  glow  lamp,  I  On.  ]>er  arc  lara|>  |wr  annum  ; 
this  will  booomc  2fi.  fid.  and  Tw.  ronpeetively  if  the  inn- 
suDier  uso  nil  his  lam{M  an  average  of  2A  himrff  c^ach  ;  and 
will  be  reduced  to  nothing  if  the  contiumer  has  a  daily 
aveiBge  of  3  hours  per  lam]].  Tlie  town  reserves  tho  right 
to  revise  the  prices  at  the  end  of  e.wh  year,  and  at  any  time 
to  entertain  applications  for  electricity  fur  any  other  pur- 
poses than  lighting,  and  to  aell  the  same  at  any  otlier  price 
that!  tbitt  c^hargeil  for  lighting.  No  credits  beyond  eight 
elaya — otherwiso,  "  cut  ofT."  Security  for  the  cost  must  lie 
given  before  the  current  will  !»  introduced.  Tlie  ^^niiply 
may  also  bo  cut  ofl  if  access  )>c  dvniod  to  any  i'oi>m  in  which 
wires  are  laid.  Notice  iit  to  be  given  of  the  intention  to 
couac  using  the  current :  if  this  be  not  done,  tho  consumer 
will  continue  lial>le  for  the  metor  rent. 

A  Pillar  of  Zaght  at  Sea, — According  to  a  "Saa- 
fairer,"  writin;;  in  the  huili/  TArtjruph,  tho  miwtcr  of  a 
SfKktufb  eteanier  that  lak-ly  uirivcd  at  uu  Engliiih  poit  from 
the  es&Bt  coast  of  South  America,  haa  given  iiarticulara  of  u 
very  iiitvre«ting  luminous  ap|i«arunce,  probably  electrical, 
that  w:ifi  encouiitorcd  by  him  about  100  milea  south  of  the 
equator.  He  wite  in  hut  cabin,  ho  says,  when  he  was 
awakened  by  hia  chief  officer,  who  begged  him  to 
step  on  deck  at  once  to  view  and  pronounce  iipou  u 
singular  light,  towirds  which  the  steamer  was  dii'ectly 
beading.      The  nmn;  added  that  he  had  sbwod  the  engines 
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down,  as  ho  did  not  like  tho  idea  of  running  into  tlut 
strange  shining  on  his  own  responsibility.  The  captain 
moiuited  to  the  bridge,  and  looking  ahead,  wituesGod  a  very 
extraordinary'  sight.  Tlie  sea  wa«  calm,  with  u  light  awell 
rolling  from  the  east ;  the  time  wna  ahoiiJy  after  tnidnight ; 
the  sky  was  dark  and  starloan,  yet  the  dusk  was  clear— -that 
is  to  say,  A  ship's  lights,  for  example,  would  hare  tteen 
insiihle  for  n  conniderabie  distance.  Right  on  a  line  with 
the  bows  of  the  steamer  there  stocxl,  or  seemed  to  stand,  a 
%-ast  shaft  of  ]Kdo-greenish  light,  apparently  about  three- 
iliuiiera  of  u  mile  broa<^l,  and,  owing  to  the  nearnem  of  the 
vessel  to  it,  seemingly  elevated  to  the  height  of  abont 
forty-five  dogiee^.  Its  outline  was  defined  with  *iiigiilar 
('learne*i  u|Kin  the  bUcknen*  thut  wa«  on  either  hand  of  it, 
and  above  and  into  whose  folds  there  entered,  doubtless 
from  conlraat,  a  deeper  dye  of  gloom.  Thcru  wub  nu  tti»- 
tortion  wbatovor,  no  curvature  in  the  oblonj;  form  of  the 
himinoiu  npitcaranco.  It  was  reared  like  some  substantial 
i)bjfi(;t  that  had  been  coated  with  [ihosphorous.  The  Sjianish 
captain  collecting,  after  a  Iniuf  glance,  the  character  of 
tho  a[»ice  of  brightness,  ttigtinlled  to  the  ongino-roam 
to  go  full  s)>eod  ahead,  and  presently  the  th\p 
steamed  into  the  glittering  voluma  It  was  noticeable 
that  although,  whou  quite  close  to  the  body,  the 
vei^el  continued  in  blackncsa,  proving,  at  leaat, 
to  the  satisfaction  nf  tho  S}ianish  ca[ituin,  that  the  light 
IKH9Scfiec<{  no  [lowoni  of  externally  illuniiuatiiig ;  the 
moment  the  ship  hnd  driven  into  the  thick  of  it  e%'erTthing 
VAs,  as  plain  aboard  her  as  though  she  had  been  tuithed  lu 
soft  waning  moonlight.  Tlie  ship  occupied  about  seven 
minuU.'.'i  in  steaming  through  this  shaft  of  light;  she 
emergod  into  the  blackneea  of  the  night  again,  leaving 
nidiance  shining  vory  clearly  over  her  stem,  whore  it 
gradually  narrowe«i  and  gi-cw  dimmer  as  it  receded,  until  it 
died  out  in  the  distance. 

Pbiladolphia.— The  Cdisou  Electric  Light  Cfnnpuny  of 
this  city  are  ei'ccting  the  largest  station  for  lighting  in  thii 
country.     As  this  station  is  to  aujiply  the  central  portioa 
nf  the  city,  the  Luid  on  which  it  is  built  la  very  ralushle; 
it  was,  thorofore.  necessary  to  limit  the  area  lo  "Oft.  by 
100ft.     In  order  to  get.  the  required  sjMce,  the  building  ia 
canied  up  lUit.  above  the  jjavemcnt,  and  is  divided  into 
six  storeyii.     On  the  ground  floor  B-ill  be  loratod  20  engioea 
of  2.^0  l.-ll.P.  each.  They  ara  of  the  Armington-Sims  type, 
ruiming  at  200  rovolutions  per  minute.   The  futindatioii  for 
the  engines  will  bo  practically  solid  with  tho  concrete  fam- 
dation  of  the  building.     On  the  second  floor  will  be  forty 
dynamos  of  l,.'JOO  lights  each,  making  the  total  capacity  of 
the  station  60,000  16  c.-p.  tam[is.     Tho  dynamos  will  weigtr 
about  7  toiia  each,  and  will  run  at  a  speed  of  6AQ  revola- 
tioiiii  per  niiniitn.     On  the  third   floor  will  ho  the  wnrk- 
aho|)B,  where  wlros  and  conduits  are  prepared  for  laying 
in  the  stroets  and  making  connections  with    hoitset.     On 
this  floor  will  also  he  locate<l  the  two  blast  fans,  driving 
50,000  cubic  feet  of  air  jter  miiuitu  iiitx>  the  furnaces.     Tbt 
pnxlucte  of  combustion  will    be  dischargod  hy  mcani  cJ 
two  shafts,  yft.  in  diameter,  and  so  built  on  either  eWfi 
of  tho  house  as  to  rewmble  huge   bow  windows  aUititig 
from  the  third  floor.     On  the  fourth  floor  will  be  placed 
the  boilers.     Their  rated  ca|KLcity  is  .'■,000   h.-[>,  and  they 
arc  to  l)C  of  the  Abendroth  and  iioot  tubular  pattern.    IV 
smoko  will  bu  dificliargod  dowuworde  into  the  fluw  on  tk 
third     Hoor,    ami   the   asbea,   which   will   fall    into   pyis- 
midat  ash  pans,  will  be  discharged   into  cans  on  the  saw 
Hoor.     On  the  fifth  floor  there  i^  storage  capacity  for  l,O0O 
toneoftoid,     The  urraniicmenta  are«udi  that  on  the  fitri 
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floor  tbe  ooaJ  waggons  are  driven  on  to  scales.    After  being 

Wflj^ked    Uie    coal    is    discharged  into  shooia,  delivering 

dtrectlv    into    elevntors,    which    carry   it    to     the    fifth 

floor,    where   it    is   shut    into   the   bins.     Arrangements 

ntaft«  for   delivering   tbe   co:il    directly    in    front    of 

h    boiler.     On   the    sixth   or   toj)    tloor    will    l>e    thw 

genetsl  offices  of  the  company.     The  distriljution  is  to  be 

on  tho  three  virt  system,  ii.nd  there  am  Lhirty-fivo  mains 

taailing  out  of  this  Mution.     The  coni|Mny   hits  nlrciwly 

expended  £40,000  for  co|>i>er  cfinduclont,  and  eleven  iiiiloe 

of  street  mains  buvo  Ixwn  laid,  leaving  about  twenty  miles 

roore    to   cover   th«    district.     This  quuntity  will   he  Uirt 

(iuritig  the  corting  Hummer.     The  sUition  whcti  tinishud 

will  cost  X200,000.     ArrarigemQnts    have    already  been 

ent«Ted  into  to  furnish   upwards  uf  tO,000  lunijia,  and  us 

ihc  ouniiMiny  intond.><  funii»hing  power  in  any  (jimiitiiy  that 

msy  be  desired  ap  to  100  h.-p.,  there  is  no  dmibt  bnt  that 

tbe  I'entiirc  will  W  .^  finuiicidl  aucteae. — Italuntms. 

Weston-Bnper-Uare.  — It  will    Ite  reRiombored  that 

iteex{wtrimental  lighting  has  beenuLrried  out  atWe^lon, 

Uw  powers  that  wcrc  did  not  view  the.   [irnjiosal  of  u 

peniwoent  tiutallatiou  with  favour.     The  future  of  electric 

l^hting,  however,  aeemii  favourable  in  that  .lotno  of  the 

anlidatai    at  the    Local    Duanl    olection    have    thought 

neeuury  to  mention   the  subject  of  the  light  in   their 

fcidressei  Thus  the  Rov.  W.  Boyden  said  ; — "  In  reference 

(0  oott  tnattfir  he  was  at  t-iflue  with  u  lari;e  number  of  the 

Bsnben  of    the  present    Board — 'he  meant  the  otectric 

Itj^rting  of  the  town.     Ho  was  verj'  sorry  the  Town  Coin- 

■inioncrs  thought  it  to  Itc  their  duty  to  ignore  the  wiah&i 

^  »   public  meeting— a  largo   and    intiucntial  meeting— 

iukI    lo    set    ut    nought     the    opinions     of     all     the 

Milical   men   of    the    town,  and    to  snuff   it   out.      He 

iWtght    they  wure   treated    with    semi   courtesy.     Now, 

Ihit  vus  one  of  the  thiiigM  In  hi:*  estimation  which  might 

bvR  rendered  the  town  incrua.'Hngly  attractivo,  and  h.ive 

Ms  tendency  to  draw  thoUHaiidx  of  risitors  to  it  during 

the  cntning  Mamri.     Hft   btfiicvod    tliat   one    objector    to 

(Itrtric    light    on    the    Koiutl  fluid    that    it    vma    in    it* 

infincy  ;   nerenbetesa,   infancy  is   the  period   of  inteTeat. 

Wlen    uloctric    light    had    lost    ita    novelty,  and  cvcry- 

>c(ly  had  udo|itod  it,    it    would    Iw    of    precious    litllti 

OK  introduced    into    Weston    aa   an  attmctioii    to    ou^ 

Htn.      Now   waa   the    Lime    whiun   it   might   havo   bven 

ifiltUod  to  advantage.   He  knew  it  wa»  not  altu^ethcjr  ihruwii 

wtof  court,  ati  thero  WHS  an  intimation  that  the  Ooramis- 

might  do  something  on  their  own  ai:<:t>unt,   but  he 

it  would  have  been  much  better  to  havcaecoptc^l  the 

t«ilrBct  with  the  proviso.     Perhupe  if  the  Boaixl  wont  in 

(or  an  ox|»rimeut  it  might  turn  out  like  the  experiment 

Vr  the  ventilation  of  the  sewcrv.  which  vam  contly  and 

tMitiafactorj'.     Then  the  cohI  of  the  electric  light  was  not 

my  lerious  ;  it  was  placed  before  them  in  tho  prcsa.     He 

■bould  have  been  miu^h  more  pleased  tn  hare  seen  a  system 

innxliiced,  and  to  have  suved  something  whiL'Ii  appoarud 

uUni  to  )ie  wastefully  oxpondc^l  at  tho  pi-osont  niomunt." 

(^  the  other  hand,  Mr.  Je»e  Shorney,  an  old  member  of 

tie  local  iKKiid,  said,  with  regard  to  the  electric  light,  he 

■lumld  be  pleased  to  see  it  introducwJ  into  WoBtoii-Biipor 

Mue,  if  it  could  be  done  with  the  money  the  hoard  had  at 

Uetr  diit))ofial.     Tht-  lighting  the  sea  front  by  electricity 

.■nJntd  add  another  two}>enoo  U>  the  ratca,  and  to  light  tho 

ibole  town  wvuM  ne«cseitat«  an  inercase  of  fi'om  4d.  to  Ad. 

■Btlw  [wnnd,  hence  he  thought  it  was  wine  to  postpone  the 

fUMJon  [or  twelve  moiitha,  during  which  time  something 

b((t9r,  If  not  cheaper,  might  come  up.     When  we  ko 


electric  lighting  made  thus  prominent  in  local  elections, 

matters  nuutt  be  progressing. 

IJKhtingr  tbe  Sooz  CanaL— The  TimM  of  March  20, 
in  nil  niticic  uti  this  subject,  B.ir«  n  echomo  ho^  been  formu- 
bttofl,  haring  a  twofold  character,  which  is  now  being 
carrie<l  into  jHUclical  effect.  Firstly,  the  canal  itself  ia  to 
be  lightod,  throughout  its  entire  length,  with  such  Hghta 
as  will  enable  vessels  to  keep  their  proi»cr  course  with  cer- 
tainty ;  and,  secondly,  all  ships  navigating  tbe  canal  by 
night  are  to  lie  providetl  with  «uch  a  system  of  electric 
lighting  as  shall  niein  the  upproral  of  the  Company,  The 
btCcr  luiK  bccin  carried  into  effect — a»  is  well  kuuwu — 
before  the  foi-mer.  At  one  time,  also,  there  were  nunoiira 
that  Iho  csinal  was  to  be  electricany  lighted  thrwighout, 
atid  that  traiijifomiers  would  be  iiaeil.  It  scema,  however, 
that  compresoeil  ffis  is  to  Iw  iwcd,  and  that  to  a  large 
extent.  The  l*int«:h'«  ay«tem  of  such  lighting  will  bo  fol- 
lowed. After  havingdiwcribod  the  canal  lighting,  tho  Titnci 
says:  "Having  descritjod  the  iiiiiirigemuntii  (or  illumi- 
nutijig  the  waterway  of  the  Canal,  we  will  now  turn  to  the 
ei|inpmpiit  of  tho  shijw  which  will  traverse  it  hy  night>  and 
the  conditions  under  which  they  will  be  pcrmittod  to  avail 
themselvcas  of  this  privilege.  Steamers  will  he  allowed  by 
the  regulation*  fur  ibo  night  passage  to  proceed  under 
the  .same  conditiotks  sa  those  laid  down  for  tbe  tmffic  by 
day,  hut  with  certain  additional  arrangements.  In  the 
tii-st  [ilacc,  they  must  show  to  the  satisfaction  of  the  officials 
of  tho  t^anal  Company,  cither  at  E^ort  Said  or  at  Port  Tewfik, 
that  they  arc  proiided  with  an  electric  projection  at  tho  stem 
or  fore  [(art  of  the  vessel  cajiable  of  throwing  a  light  for 
1,200  metres.  Thuy  nmsi  ulso  have  an  oloctric  light,  with 
a  »hade  4iLS|ieudeLl  over  the  deck,  and  capable  of  illumina- 
ting a  circular  field  about  'iDO  metres  in  diameter.  The 
company's  officials  will  decide  whether  or  not  the  uppans- 
tus  curried  fultik  the  reipiired  cunditious.  ami  whutber  or 
not  it  atTards  a  aiiHicient  gimrantee  for  the  steamer  carry- 
ing it  to  be  safely  authorised  to  proceed  through  the  canal 
by  night  If  in  navigating  by  night  a  steamer  roceivos  an 
order  to  go  into  a  siding,  nhe  must  immediately  on  obey- 
ing tho  order  extinguish  all  her  electric  lights  and  show 
only  the  regular  signal  lights  of  a  vessel  lying  ub  a  siding 
during  tho  night,  namely,  a  white  light  at  stem  and  stern 
and  a  watch  or  anchor  light.  MTien  two  or  more  steamers 
providt'd  with  the  ti«ce»«aiy  ulectnc  liglit  are  |ni8siiig 
thraugh  the  Canal  by  night  in  the  same  direction, 
if  niio  of  them  is  Htopiwd  abo  must  immediately  hoist 
a  red  light  ut  the  uiizcn  mivHheud  and  give  throe 
nhort  quick  bWts  with  her  whistle,  which  must  be 
rei)etttei]  at  intervals  of  a  few  seconds  until  the  steamer 
following  acknowledges  her  signal  by  rciieating  ft. 
These  signals  re<iuire  the  immediate  slackening  ol 
a[)Cod,  to  onablc  tbe  vessel  to  stop  chould  it  be  neeiMsary. 
The  dredgers  of  the  company,  when  at  work,  are  t«  be 
guidetl  by  speL-ial  instruftions,  and  to  be  signalled  hy 
means  of  a  whistle.  They  arc  uleio  reijuired  to  extiiigiiish 
all  electric  lights  when  lying  at  the  sidings.  The  lighta  to 
be  used  at  the  stations  for  signalling  to  passing  steamers 
are  of  three  kinds.  To  sWken  s|>ocd  three  white  lights. 
one  above  tho  other,  will  be  employed ;  to  go  into  the 
Sliding  two  white  lighm,  one  alra^'e  tho  other,  will  boshown; 
and  to  paaa  one  white  light  only  will  be  vxhibituU.  U'hen 
those  signals  Hr«  addroucd  to  a  veofol  coming  from  the 
north,  a  IJxed  rail  light  will  bo  placed  above  the  white 
lights.  When,  on  the  cuntnuy,  they  are  addressed  to  a 
vcfflul  coming  from  the  south,  the  red  light  will  be  placed 
under  the  white  lights." 


SOME  POINTS  IN  THE  MECHANICAL  CONSTRUC- 
TION OF  DYNAMOS.* 


Somft  time  ago  we  publiHhe'i,  under  this  heading,  an 
Biticlo  in  wbich  wc  drew  Htt«ntioti  to  tbo  neccsuty  of  con- 
BtnicfciiiE  dynamos,  not  only  with  regard  to  electriml,  hul 
also  irit£  regard  to  mecbanicjil  rer|iiiren)eiitJ* ;  and  we  dwell 
mora  oRpoeially  ii|)on  the  imnorttincQ  of  mipportiiii;  the 
unnatiir«  core  in  u  Bub«tunlii«1  manner,  And  om)>loying  ft 
spindle  of  lunple  nixc  and  suitable  shape.  Dvnnino  niakont 
BOmetimes  neglect  the«!  iioinix ;  and  n  mau'liine  w)ii«-h  in 
•loctrically  ana  magnetically  »ll  that  couid  be  dc«ir«d  faiU 
from  aome  purely  mechanical  defect  which,  nith  a  littJe 
tbrethought,  could  easily  have  heen  avoided.  Let  any  nf 
our  rauwrc  examine  half  a  doxen  dyiininoii  of  the  »ime 
cUaBififMl  output^  and  as  nearly  on  imssthlc  of  the  aanio 
wpotd,  but  by  difltirRnt  makeni,  and  fie  will  sjtetMlily  come 
to  the  condiwion  thut  there  i«  no  syrteni  whatever  n» 
re^nrds  the  liimunsiutis  of  the  working  iniris.  Whibt  one 
mucor  employs  hearing  cix  dianioters  long,  another  in 
oontent  with  four  diamotont ;  in  ona  machine  the  1>oiir- 
iug  noxt  to  the  pulley  is  of  the  suue  size  as  tbit 
next  to  the  commutator,  and  in  another  machine  the 
latter  ia  smaller,  and  di^reiiaiicieH  of  20  to  30  per  cnnt.  in 
the  siws  of  spindles  are  bv  no  mcaiH  uncommon.  It  is,  of 
coarse,  not  always  [tOMibfc  to  dimension  working  jtarts  to 
the  fniction  of  an  inch  ;  existing  patteniti  havo  to  be  used 
in,  and  it  will  often  pay  to  make  a  apindio  ntoilter  or  a 
bcarin"  Iari{<cr  than  necessary  in  order  to  avoid  too  great  a 
multiplication  of  standanl  siifba,  and  m  reiiuce  Hhop  ex- 
penses. Tho  luriatioiiB  which  occur  in  similar  machine*  of 
uifferent  makers  are,  however,  far  too  great  to  Iw  accounted 
for  by  such  reasons,  and  the  tnie  explanation  will  probably 
be  found  in  tho  fact  that  electrical  engineering  has  not  yet 
shaken  iLkoU  into  generally  acccptou  grooves,  And  each 
makvr  go«i  his  way  without  troubling  himsult  mnch  ubnnt 
the  mechanical  strength  of  hiR  machinoa  imtil  a  breakdown 
ocean,  which  remijids  him  that  this  ot  that  port  is  too 
veok.  Then  the  jiarticular  {kart  i.^  increased  in  all  the 
machines,  and  so  the  process  of  evolution  goea  on  pro- 
ducing the  hetorogenous  rwult  above  alluded  to.  In 
othvr  branches  of  engineering  there  is  much  greater 
uiiilonuity  of  sizes.  If  we  inopcict  half  a  dosen 
portable  engines  of  the  best  makers,  w«  shali  find 
■Imost  identical  dimensions  of  cylinder,  i»iston  roil,  cross 
tliead  pin,  crank  iiin,  crank  shaft,  liearings,  .Vc,  and  even 
(the  grate  and  tiaiting  mufacos  will  l)e  found  tho  same 
kvilhm  a  few  per  cunt.  But  then  imrtablc  engine  making 
is  »  much  older  trade  than  dynamo  making,  and  wiih  time 
the  anomalies  and  vagaries  of  design  in  tho  younger  traric 
will  no  doiibl  also  vunish. 

One  of  these  anomalies  which  daserves  H|Mcial  mention 

is  the  size  of  dvnamo  pulleys.     The  sice  of  a  belt  and  cor- 

naponding  pulley  to  tiansiuit  a  given  powtir  ut  a  certain 

speed  ciui  tjc  cukviliitod  to  a  nicity,  and  even  an  urdinary 

millwright  would  never  dream    nf  putting  a  pulley   on  a 

k'flb&fc  without  having  fti'i«t  a».'crt>iincu,  cither  from  previous 

'  experience  or  from  calculation,  what  sjzv  to  make  it  so  that 

th«  requisite  jwiwer  can  he  safely  tmnsmittwi.     Wo  doubt 

wheth^  the  highly  scteiitilic  dynamo  maker  does  the  same. 

He  puts  on  a  pulley  which  ho  think*  will  "  almut  do,"  anil 

If  the  machines  gets  un  the  job,  and  it  is   ftjund  that    with 

the  original  pulley  the  re4|uired  speed   cAnni^t  be  obtained, 

'Jliie  remmiy  i^  simply  iho  putting  uii  o{  il  smaller  pulley 

^_^,Brdle8a  of  the  puKsiblu  dangers  of  overstrained  Itelts, 

f'heiit  spindles   or  hot   hearings.     For   the    benefit   of  our 

^  younger  reiuleni  we  itiall  in  this  article  discuss  the  question 

of  dynamo  pulleys,  so  that  they  may  learn  how  to  avoid 

flueh  mistakes. 

The  power  which  can  be  safely  tiaimmittcii  by  »  belt 
depends  on  the  permisisible  working  streas  iu  the  tielt,  ita 
[_  _  aod,  the  coethciont  of  friction  between  lielt  and  pulley, 
~ftnd  tiie  arc  apamied  by  the  lielt.  The  pull  transmittod  is 
the  difference  in  the  stress  between  the  driving  and  slack 
Llide  of  the  bolt.  Let  T,  miresent  the  former  and  T„  tho 
ltt«r  in  lb.,  then  the  pull  P  at  the  circumference  of*  the 
puUnr  is 
P-T,-T, 

*  Sw  p»g*  78  (Jul.  27}  for  pruviuus  uticle  mi  lUi*  ntilijiKt, 


At»  <'L-b    :  feet|ier  minutothe  tnmsmittedpowert 

33,000    ■ 
The  bolt  speed  with  a  pulley  /{  inches  in  diameter  and 
running  at  »  revolutions  per  minuto  is 

ir  J 

«=  —  ti. 
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If,  therefore,  we  know  the  sire  of  |iulley,  the  revolutiono 

l^er  minute  and  the  home-power,  we  can  calculate  tho  pulL 

tmnamitt«d,  and  to  find  tho  dimvnsions  of  the  belt,  wc  niusd 

determine  the  rehition  between  this  pull  and  the  working 

stresse.'iin  the  two  sides  of  the  belt.  Let/bethoco^flicientra 

friction  iMilwecn  belt  >nd  pulley  and  o  the  ratio  of  the  nre 

Rpanned  by  the  pulley  to  its  circumference,  then  the  ratio 

r  Iwtween   the  working    stresaes  in  the  light  and  slaclc 

Hide  uf  iho  biilt  is 


•afl 


2wfa 


where  '■•=2-71828,  the  base  of  Naperian  logarithms.  It 
will  not  bo  iiecessar)'  in  this  place  to  doraonstruto  the  above 
formulii-  for  r,  as  it  can  lie  found  in  any  text  book  on 
ap]>Iio<l  mechanic*. 

( )nr  object  is  to  show  how  the  sizes  of  bclta  und  jMiUeys 
(or  any  given  dynamo  can  be  cQlciiUtvd,  and  for  pn»ctical 
use  wc  .iprwud  a  table  by  means  of  which  the  taze  of  pullajr 
and  width  and  thickneea  of  belt  for  any  power  can  M 
found  almost  at  a  glance,  but  in  reducing  tlio  problem  to 
this  very  simple  form  it  is  of  cotirae  necessary  to  sacrifiee 
the  genonil  applicability  of  tho  formuln  by  assuming  <et- 
tain  conditions  which  should  as  far  as  possiUe  represent  t^ 
majority  of  castie  arising  in  practice.  These  conditions  are 
— lat,  the  arc  spanned  by  tho  belt;  3nd,  the  oo^ffiaoot 
of  friction ;  and.  3rtl,  tho  safo  working  load  per  «iuare 
inch  of  bolt  sectJon. 

As  regturds  Uio  first  condition  it  should  be  borne  in  nind 
that  dynamos  are  generally  s{tocdc(t  faster  than  tho  machiiM 
to  whii'h  thoy  are  helled.  The  pulley  on  the  dynamo  ii 
therefore  smallor  than  the  rigger  on  the  countor-shaft  at 
the  fly-wheel  of  tho  engine  from  which  it  is  driven,  and  tliS 
arc  8{jiiniiod  by  the  belt  on  the  dynamo  pulley  must  be  lets 
thanirflHOdeg.].  Uow  much  less  will  d«]M}nd  onthedistaiiee 
of  rontres  and  the  dimensions  of  the  pulleys;  also  on  tiM 
iioMition  of  the  tight  side  of  the  belt.  If  the  tight  aide  in  a 
norisEontil  tmnsmiMton  is  above,  and  the  slock  ndo  below, 
the  lire  spanned  will  1*e  lens  than  with  tho  onpositu  arraiij^e- 
ment,  ana  to  get  a  maximum  of  "grip"  wiiii  a  minimmn  i>f 
strain  in  tho  bolt  iiiid  on  the  dynamo  8[iim)le  tho  dynamo 
should  be  |illt  down  in  such  vay  that  the  ahick  side  of  the 
belt  comes  uppermost,  In  this  case,  even  with  vor\-  short 
centres,  the  arc  spanned  on  the  rlynnrao  uullcy  will  he 
greater  than  0-1  k  1!  n-,  but  in  order  to  incluae  cuecs  where 
lucal  conditions  render  this  arntngenient  im(iracttcable,  n 
shall  assume  that  »  =  0'4,  that  is  to  say,  that  the  belt  spans 
fortv'  poi'  cent  of  the  total  circ\inifercnce  of  the  pulley. 

Tne  next  point  to  settle  is  the  coefficient  of  friction/; 
and  hui-o  wo  are  mot  by  tho  difficulty  that  the  authoritiei 
widelv  disagree.  Me  find  from  Kankino's  Mechimical 
Toxt  Book  that  the  ooelUcient  l>ctween  leather  and  meUls 
vari«M  from  -I5  to  T>€,  aocordinu  to  the  condition  of  the 
flurfaces  and  lubrication  ;  and  in  his  Rules  and  Tables* 

341.  he  recommends  that  calculations  of  driving-belts       

bo  niiide  on  the  Bup|K>»ition  that  the  surfaoee  are  oily,  wbeo 
it  will  not  1)0  sufu  to  assume  more  than  '15  for  the  co- 
efliciont  of  friction.  In  lii.i  ''  Machinery  and  Millwgrk,' 
page  3S2,  we  find,  however,  that,  in  view  of  the  experi- 
monts  of  Meeara.  Towtio  and  Briggs,  tho  author  rejeeu 
Reuleaiut  8  co-efiloiency  of  '!UJ,  and  I'ocommeDda  '4  J  as  safe 
in  all  cases  where  reasonable  care  is  taken  to  keep  the  belts 
dry.  WeislKieh  gives  /«  '28  for  turned  cast-iron  pulloji 
with  a  pulialie<l  and  greasy  Hu-face ;  and  Unwiii,  in  aii 
"Etemontsof  Machine  IV^ign,"  jnige  311,  rocommeuds  fee 
ordinary  cases  a  co-ollicient  lying  beiwoon  'S  and  '4 
\Miore  authorities  difler  to  such  an  extent,  the  pnctical 
engineer  is  Mt  very  much  to  his  own  judgiuentaitu  whicb 
of  the  valiioa  of  /  ho  will  adopt  in  his  genera)  praetiet^ 
The  writer  from  bia  own  exjxtrience  has  found  that  a  oo- 
etficieritof  Z  is  safe,  and  this  \'alue  will  therefore  be  token 
in  the  following  calculiition  : — 

Having  settled  the  length  of  arc  spanned  and  the  go- 


of  frfctiM)  we  can  determine  the  iwtio  Txitweoii  the 
k  in  the  tight  aiitl  alack  side  of  the  belt  when  nt  woik. 

T  =  *2r.0-ia_  2.125. 

in  the  tight  sido  in  thftrofore  n  littlo  more  than 
tliat  in  the  akck  side,  and  the  piiil  tiunnniitted  ii^ 
P  -  -SS  Tj. 

ire  can  find  the  eection  of  holt  rotiuirod  to  sUnd  the 

,,  we  have  y«t  to  settle  the  third  of  the  tonditiuiis 

i«l  u^MVC.  viz.,  the  safe  woikiiig  lewd.     Here  a^^iti 

considerable  \'ariaiire  in  the    lij^ure^  given  in  text 

Morin  rei^ommeuds  u>  working  load  o£    '2  kilwn. 

e  Diillimctcr,  nr  say    gSIiIb.  per  jujnare  inch  ;  tho 

ik    of   the  fiermaTi   Kngineers'  .S&cioly    "Hulte" 

ids  '1   to  •I2.'i  kilos.,  or  *ft^-    175ll>.' ]>ci'  stpiara 

lOulre   (RiSstintS   do   k  Soaeti?  des    [ngctiJeiin* 

mbcr,  1878,  j«ge  315),  recommends  a  Moiking 

high  as  7001ti.  \>e:r  w^iurc  inch  (on  tho  ground  that 

ttiained  to  thi»  point  'm  mit  liiihle  to  ntretch  aiiy 

wfaiUt   L'nwin    fixes  the   working  load   at    320ib. 

tcoeptin"  any  nna  of  these  widely  diflerotit  figures 

le  usefufto  in'jttiro  whut  rcgulntos  the  uccepUtice  of 

tioilar  working  krad.     This  must  eiiileiitly  ilepend 

ttlliniale  hreakingstrenj^th  nf  the  helt  and  the  factor 

we  nay  chooec  to  employ.    The  ultimate  si  i-engtli 

iw  used  for  hclting  varies,  accmriiing  to  Uiiwiii, 

3,0001b.  and  ."i.OOOlii. ;  whilst  Ktiiikino  ";ivus  it  as 

for  the  gohd  part*  of  the  bolt,  mid  2,4001b.  for  the 

joint     The  Uiccd  joints  will   break  when  the  load 

1,3001b.  per  square  ineh  of  l.ho«olid  ixu-t.     Xow,  iia 

.ynamodnvinj;  i»  concerned,  lucod  joints  may  be 

*  a  thing  of  the  itast.     Thoy  are  objertionahte  not 

.use  ni  their  wealcness,  Imt  aluo  Iwcaiiso  the  joint 

over  tho  dyimmo  tnilley  provinces  sontetiaiC9  u 

in  the  movcmonL  nl  tho  iirmatnre,  and  n  eorre- 

flicker  in  the  lightji.     The  great  convenieiiL-e  of 

inu   ig  that  tho    belt    cwn   eoeilv  be  tiyhtcned 

b»s  bocomc  Black  from  stri:tching,  imt  ae  i^iiiiniuH 

are  nearly  alway.s  j)rijvi(led  irith  *]idiii};  bed  anil 

oear,  &  ccnionlod  or  ri^'cted  bull  ia  t'({iially  coil- 

This  consideration  also  disiHisei*  of  M.  l,uIrj«tro's 

t  regunliiig  the  loading  of  belt,'*  l»eyoiid  tho  sUetth- 

t  above  mentioned.     In  dt'tennitiing  the  she  of  a 

[ntut,  obviously,  baeo  our  caleulalions  on  tho  strength 

pivoted  joint,  that  it.  Like  2,*00  as  the  broaJting 

lit  even  thi8  figure  U  too  high,  beciiUfiH  it  wiui  deter- 

1th  n  steadily  iucrooiiiiig  load,  whereat*,  in  uctiuil 

cry  ]iort  of  the  heit  U  snbjeetwl  bo  continual  rjria- 

•train  u  it  (iaj«es  from  the  tight  to  the  sWk  mitt, 

nj^in  ^J  the  tight  side.     Tho*e  vu-riatioiis  occur 

per  miniito,  and   it   in  well  known    tkit   ull 

become  fatigued  iiridor  va.rying  Btniins,  mid  break 

"ilcr  nltinuitc  load  than  woid<f  have  been  tbeuiac 

loud    been    ron.sUinL      Aecordiiig    to    Lcloutrc 

.Icing     titreM     of     belu     is    1,300    lbs.     with    a 

and  2,8001  b.  with  a  vnrialdo  load.     The  (atigiie 

therefore  the  ultimate  load  to  6fi  \m-  ccnU  of  it« 

raliie,  and  a|)]ilvin!,'  this  In  rivelixl  joints  we  CMin 

alnte  their  idtiirute  t^tron^^h  lu  l,i>60IU     With  a 

safety  equal  to  4Ani.  this  i.orws[>OTid»  to  a  working 

350IK,  and  with  a  factor  of  .'>  Ui  a  working  load  of 

Since  the  xtniJn  resulting  from  bonding  (and  which 

neglected  in  the  above  caleiiLation)  in  ttuniewhttt 

for  double  belts  than  for  sinyle  lielljt,  we  adopt  a. 

'  5  for  the  lornior  and  4  j  for  tho  lutter,  ho  that  the 

iron   for  double   liells  (fnim   ^^^in.  lo  jiii. 

be  nikulaletl   for  a  working  loiid  ot  3101b.  jwr 

and  thut  for  single  bidls  (,'i,i"-  f"  3'"-  thick) 

load  of  3501b.  per  dqiiare  inch. 

above  formula  giving  the  relttion  ^Mitwem  the 

strain  in  the  driving  sido  of  the  bolt  and  the  pull 

d  to  the  ^(Hller,  no  account  ha8  been  taken  of  the 

of  ccntnfagiO  force.    In  slow  speed  mnchinory 

r  is  trilling,  but  with  higli-sjiet^I  machines,  such  hs 

it  may  somtttimc;  become  nece^^iry  to  take  cen- 

forcB  into  account.     Tho  elTect  of  tiiii*  force  is  a 

to  lift  «ifh  iwriicle  of  bolt,  as  it.  travels  round  tho 

t'OffitJi  Kiirfaee,  and  lhii>i  todiminiBh  thugrijiand  the 

lissihlo  mth  a  given  working  stress.    To  coun- 

leiKloncy,  it  is  necessary  to  put  the  belt  on 


tighter  to  begin  with  ;  and  this  miwl  obvioualy  increaao  T, 
UK  tomiiaiied  irith  the  strew  which  would  auffica  did  con- 
trifugal  force  not  interfere.  It  would  bo  out«ide  the  scopo 
of  this  article,  which  aims  at  giving  a  few  nimple  data,  for 
in-actical  use,  were  we  to  investigate  mathematically  nil  the 
eoiiditiouR  under  which  the  belt  works;  it  must  therefore 
su0ice  to  state  without  giving  the  mathematical  proof 
ihiit  the  increa.<ifl  of  utreu  occasioned  by  centrinigal 
force  can  be  found  as  follows.  Imagine  a  piece  of 
the  bell,  ol  lonsth  equal  to  tho  nulius  of  tho  pulley,  cut 
ulfiiiid  weighoi.  Let  this  weight.  W,  be  concentfalcd  in 
one  |>oint  at  the  cireuniference  of  tho  pulley,  nnd  lind  tho 
correqionding  centririigal  force  by  the  formuUi 

F  -  '000344  W  '1  n», 

then  F  represent*  the  force  in  lbs.  which  mmt  be  added  lo 
the  theoretical  load  Tj  to  obtain  the  lot;il  worktfig  f'tresa 
in  the  driving  side  of  the  bolt.  To  estiniatuthv  iniporluneo 
or  othorwieo  of  this  con-ectiou  we  shall  take  aa  an  example 
tlie  case  of  a  I2in.  pulley  ntnningat  1,000  revolutions  with 
n»  8in.  Ijolt  ^in.  thick.  The  s|M)cilic  gravity  of  leather  i* 
very  nearly  tnat  of  water,  and  ie  generally  taken  as  601b. 
per  cubic  foot.  A  piece  of  this  belt  Cin.  long  will  therefore 
weigh  'SSlb.     The  ctintrifugal  force  is 

F -  000344  X 0-83  x  05 x  1000'  =  U3Ib., 

which,  distributed  over  a  belt  area  of  4  square  inehea, 
incroiLsoM  the  theoretical  load  by  only  361b,,  or  le«t  than 
I'J  per  cent  of  the  working  load.  Now  it  is  evident  that 
we  must  allow  some  margin  in  the  tightness  with  which  the 
Iwit  is  onginnlly  put  on,  for  tho  simple  reason  that 
this  work  mustW  left  to  the  judgment  or  mecltuuical 
instinct  of  the  attendant,  and  as  it  will  hardly  lie  safe  to 
nilow  a  smaller  margin  than  2S  per  cent,  on  thia 
uccount,  ample  allowance  is  thereby  uleo  made  for 
the  influence  of  centrifugal  force.  In  our  previous  article 
it  WJiK  |voint*jd  out  that  a  dynamo,  to  Iw  mechanically  [wr- 
foct,  must  be  able  to  stand  an  occaeiotiul  short  circtiit,  but 
only  for  a  verj'  short  time.  Now,  whore  the  dynamo  is 
driven  from  its  own  engine,  a  short  circuit  will  pull  the 
engine  up  bcforo  tho  cxcossivo  current  has  had  time  to 
dimgeroUHly  heat  tho  machine  ;  but  where  the  dynamo  is 
driven  by  (wit  from  a  nmin  Rhaft,  which  may  tie  receiving 
motion  irom  a  largo  oaginc  the  power  of  which  is  much  in 
excess  of  that  of  the  dynamo,  a  short  circuit  will  not  pull 
tho  engine  up  :  and  to  save  the  dynamo  from  overheating 
it  is  very  doairablo  that  in  such  a  ca»o  the  belt  should  com« 
olV.  For  this  rea.<inn  the  mai^n  of  bolb-{)owcr  nhould  not 
be  t(K»  great,  and  in  the  following  table  we  hai'e  ado|it«(l 
'2''  ])er  ceiit^  as  a  sufficient  allowance  for  injudiciovis  ti^hton- 
in^'.  whilst  at  the  same  time  the  allowance  is  suQinently 
small  to  cause  the  belt  to  break  or  to  fly  ofl  if  the  machine 
be  short'circuitod : — 

FCLLSVS  FOX  I>1'MA»<^  M.iCHtJiBS. 


Diaiii. 

Wfllti  i 

f  HfU. 

Ann. 

Working 

Tinsmlttal 

HomBpwpT* 

infliM. 

Itiitlik 

Jiiithk 

S^iiure  in. 

StTMS  lb. 

PnU  lb. 

•11,000  Rev. 

6 

4 

1-00 

560 

140 

6-6 

7 

3 

— 

1-25 

457 

175 

10 

8 

6 

— 

1-50 

525 

210 

13-5 

S 

^ 

4 

2-00 

620 

348 

16 

9 

7 

— 

1.76 

6U 

84& 

175 

9 

— 

b 

2-60 

775 

310 

22 

10 

8 



2-OQ 

700 

280 

22 

10 

— 

6 

3-|» 

930 

372 

296 

12 

— 

7 

3-» 

l.OSl 

433 

41'S 

15 



8 

400 

1.240 

496 

68 

IB 

— 

10 

5-00 

1.560 

620 

88 

S4 

— 

12 

5-00 

i.ew 

wa 

141 

30 

-^ 

14 

7-00 

9.170 

m. 

206 

'Thn  )iorw-)Miwcni  arv  ff\ta  to  nearest  decimal. 

The  use  of  this  table  will  best  be  explained  by  one 
or  two  exauiplee.  Say  we  have  a  dynamo  ruiuiing 
ut  1  ,fiOO  revolutions  and  absorbing  20  h.-p.  ^Vhat  pulley 
and  belt  will  be  required  I     Reduce  i>ower  in  accordance 

withBpcedfrom20  to20.  i:l^«   13-4.    Tho  near  jet  nam- 

her  in  the  horse  jwwer  column  occurs  in  the  third  Unc,  i-ix., 
13-5,  aiid  tho  coiTesjwnding  pulley  ts  8in.  diameter,  and 
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ahonid  be  aSoiit  Tin.  wido  to  take  «  €[ii.  mngia  belt,  Jin. 
thick.  If  ttiD  Ixtll  is  uf  a  diffvront  tliickiiuw,  the  iritUh  may 
be  altered  so  m  to  ko«p  the  crose-soetional  area  1  '.i  efniarc 
incbes,  as  given  in  the  Ubie.  ShonUl  a  diRereiit  diiimot&r 
of  puUey  be  desiiuble,  tho  ataa  of  iielt  intiiit  Iw  cha.nged  in- 
versely. As  a  Hocond  eoniplo,  iissimie  thai  we  waul  to 
hnow  the  pulley  to  he  lu^cd  with  a  dynamo  absorbing  60 
h.-p.,  and  nmniiig  at  400  rcvolutton*.     Inn'easc  [wwer  in 

aeeordanoe  with  ipeed  fromSOtoGO.  ^'^^^  =  l?iOh.p., 

and  find  the  noaroet  nnmlicr  in  tho  uMc,  which  ii*  141. 
The   pulley    will    l>e    24in.    in    diiimctcr,    am]    tho    belt 

12  .    '  -  =  l'i%  or  say  I3in.  wide,  i(  its  thicktii'fis  be  ha.l(  an 

inch.  The  table  can  aIro  Ite  n.«ecl  to  find  the  power  which 
can  l>«  transmitted  with  any  ^^iven  ]iiil)cy  mid  )>clt,  but  &* 
theee  appticution^  are  obviou)'.  wc  need  nut  dwcnU;  tliwra 
at  length. 


PRACTICAL  ELECTRICAL    UNITS. 
BY  W.   B.   RSSON. 

fC&nlinwd  fnm  page  S2^.) 

16,  Elrtfriail  fiflitm.  —In  eittinwiinj;  the  etierjty  artiiully 
rettii-netl  at  ttm  Ujiinliiulii  of  Iho  dynumiw  at  70  |h<[' 
cent,  of  the  horse  power  indicated  in  the  rylindera,  it  ia 
aasnmeil  that  the  engine  drive*  oti  to  couiit«i-8lia(tiug  fmni 
whioh  the  several  dyii:iniint  are  ilnven.  In  the  Vivturiu 
Station  inalallation,  when  tc^tcx)  <M}mo  yoiir^  »^o,  it  was 
found  thiit  fi'*)  jier  cont.  of  the  I. -II. -P.  w;ui  ivtiirned  at  the 
t«rininaU.  But  tiiiic«  then  cnnsider.ihle  inipn)veinf>i]t>t  have 
been  tnadc,  not  only  in  the  dynamos  thcniRclvc^,  but  in  the 
metboda  of  layintf  down  largo  installntion^^.  In  •Inly,  IHSti, 
there  were  publUhed  in  ]n'fu.'lrit:\  tli«  rettnUx  of  fteveral 
dot«n»inntion«  uindc  by  ^iL'asw,  Patorxon  and  t'oo|H!r,  on 
their  machines  driven  by  Gwyunca  engines,  iind  the  meaji 
of  th«  exiierimeiitA  showed  that  71  S  iier  cent,  of  the  I.-H.-P. 
wa«  retnniod  ut  the  nimbine  terniimilit  in  the  fomi  of  elec* 
trical  energy.  Later,  in  the  same  vc«r,  the  rwults  ottainod 
by  Dr.  llnpKinsnn  in  testing  the  T  ilbury  Oncks  insiallaiion 
were  pnbb'sheil  in  Th''  I-llfftrinnu.  This  in.«liillatioi i  was 
oreoted  by  Meswi's,  Crotnpton,  tmd  ibcri:  wa*  vbtiiinwi  i[i 
the  circnitfl  a  nficful  return  o(  from  70  u>  72  [wr  a-.wx.  iif 
the  I. -II. -P.  It  is  most  prolKible  lh:i.t  the  eighteen  monthut 
which  have  clajwod  since  thfiii  have  brought  lis  a  still 
hi^or  return. 

The  above  re.'niltJi  apply  t.o  caMes  in  which  the  ilynamrw 
are  driven  throngh  i-oiinterehafting,  and  the  work  cxpetidetJ 
in  overcoming  the  friction  of  coiintvrshitftiiii'  ia  very  con- 
aiderable.  When  the  emplQ}.-ment  of  the  latter  is  indis- 
jjenmble  the  engines  and  dynamos  ought  if  pojtaiblo  to  bo 
on  op{KiEitu  Hidoi!  of  the  shuft,  in  which  ciuc  tho  pressure  on 
the  tiearings  becomes  very  raiifb  flm.illcr  than  wlien  both 
engincM  and  dy  nant'O^i  are  on  the  same  side.  Itiil  iinfortii- 
natoly  tho  aiTiingcment  i«  goncndly  the  other  way,  and 
when  conntershafting  is  nsea  it  Mlworbs  in  canHopicncc  a 
large  percentage  of  the  totjd  power.  The  direct  Itolling  of 
the  dvntinio"  to  the  engines  has  oonftidenible  advanlagtfs, 
and  this  method  may  lie  expcctud  to  cumc  largely  into  nae 
in  time.  Insteiul  of  driving  a  numlier  of  ilynamos  from  one 
ki^c  engine  the  tendency  in,  lo  divide  up  the  power,  driving 
only  one  or  two  macbinct  from  smullor  unginoa.  When  two 
are  driven  a  flywheel  pulley  in  keyed  on  each  end  of  the 
crank  shaft,  a  muehine  being  lielt&d  from  each.  Thongh  the 
percentage  obtJiinwl  with  directly  liultod  dynamos  is  nocoa- 
ft.^^ily  higher  than  with  thasc  driven  through  coiintcrshaft- 
inj^,  tho  writer  isi  not  aware  that  any  expe!inient*«h.»vi'bi.'t'ii 
published  showing  the  return  uctUiilly  obtainLxi. 

It  is  Btill  an  open  question  whether  better  rcsnita  are 
obtained  with  dynamos  directly  coupleil  to  the  engine  eniiik 
shaft  or  with  thtwc  directly  Incited  The  directly  driven 
marhine  must  have  a  low  Hjiced,  which,  as  i-ogiirds  clHcicncy, 
in  bod  in  a  dynamo  ;  while  the  engine  niiut  liave  a  high 
spotid,  ba<l  per  f  in  an  engine.  It  ceenii  that  the  beat 
proiMirtion  bctwucn  tho  suocdfi  uf  prime  mover  itnd  dynunio 
is  nbLiined  by  the  directly  Iwlted  comliination,  ibmigh  one 
is  bound  to  confess  thst  ilie  chief  ubjei^tion  in  the  directly 
coupled  arrangement  lici  in  the  high  price  rwjuired  for  the 
dynamo,  in  oitler  that  for  such   low  speed  as  is  comnatiljle 


I  with  engine  ilitmbility  its  efficiency  may  be  ta  high  u  a 
Itelted  macbiim.  There  ix  a  great  numbur  of  dirisctly 
coupled  machines  at  work  giving  great  satisfaction  to  tba 
anem,  ami  they  jKisHesa  ihe  advantage  of  talking  up 
rimni  th»n  when  iMtlt  driving  i«  adopt«d.  A>i  regunU  tba 
ruliu-n  ubtjuned  there  are  no  roliablo  (lata.  A  aat  of  twts 
on  a  rombination  of  Willann  engine  and  Cix>ni)>ton  dyiiamij 
belonging  l«  the  Vienna  iiiMalUiion  wa»  [xibliithed  in  .\iiril, 
1886  ;  but  the  tiut«  wure  not  cinduL-ted  jn-ojwrly,  and  iMJth 
I.-H.-P.  and  electrical  hoiite-iKiwcr  varied  during  the  tri&l 
run  in  a  ver>'  extraonlinary  way.  The  tiibulaled  results 
showed  a  return  of  from  BG-.I  to  79-''  |>or  cetiu  Probablv 
tho  true  vuliio  lies  between  the  two  at  74  [wr  vent.,  bat  it  IS 
hard  to  say.  In  a  [uiper  re;»d  at  tJie  Institution  of  Civil 
Kitgineers  three  woekw  ago  Mr.  Willnnii  cLiims  to  lutve 
oljtained  at  his  dviiamo  tenninalB  the  high  rotum  of  S2-3 
ijcr  cent,  of  the  L-H.-P.  The  detiiilof  tigtires  of  the  test 
naVR  nntyet  been  published. 

17.  lii/nituio  unii  Eit'jint  TriuJs. — In  makioi;  tests  of  tba 
kind  above  descrilietl  the  fuDilment  of  several  conditions  ia 
imjioi'tant  if  Iruiitvrinlhy  rr-iull.'^  are    to  be  oljituined.     In 
the  fiiigt  place  llie  ukt'lrical  loit  I  mintt   Ixt  couKtarit   dlirin]; 
tho  whole  lime  of  the  triaL     In  the  abeonco  of  the  lnmp» 
tho  ciivuit  may  cutuiivt  of  brgo  re«i;itHnce  fruniG«,  or  belUr 
still  of  a  water  reni«Uini'e,  which  is  very  easy    tu  maiu^. 
In  the  latter  tho  plates  forming  the  electrodes  are  movable, 
and  can  be  adjusted  to  any  distance  aiurt.     The  engine 
should  )>o  nui  with  the  Hlop  valve  full  0)H;n,  the  licnoj  uf 
ndniiiiutiun,   \'c.,  being  ivguhitMl  by    th<*   exfansiun   gear. 
If  it  i*  only  desired   lo  estiblish  tfie  relation   Iwtween  llit 
energy  obtained  (ii)tn  the  dynaniat  and  (he  L  H.-P..  fiisul- 
laneoiu  indinittons  of  the  enipne  and  ob^^urvations  of  the 
measuring  instruments  arc  all  that  are  retfUired,  and  Ihe 
duration  of  the  trial  need  not  exeewi  the  lime  required  lo 
take    b)df  a-do/en    Ketn   of    n^idings.      Diagrjms   from   the 
iM'ij  eiidn  of  the  cylinder  necessarily  take  some timetodrar, 
and  it  is  absolutely  esAential  thai,  during  the  time  so  occi' 
pied,  the  spee<U  remain  cunst;int.     It  h  very  easy  to  foM 
thi«  condition  if  the  l«a<l  k  eonsmntand  everj-thing  in  tint 
miming  order  ;  in  fact  there  is  no  rvason,  under  iiuch  cir 
cnmsLinces.  for  any  variation  in  sjiecd.     8i>eed  indioiion, 
attarbcil  Cu  liotli  dynamos  and  engines,  );lion1d  ^w  watch«>l 
while  the  diagrams  me  being  t4ikon.     If,  due  to  any  cau»c, 
variations  owur,  that  set  of  reading-s  should   be  uiucellal. 
The  i'lM'ciI  indicators  (should,  of  course,  Ik;  i-ai-ufully  cfiockod 
by  coun1cr«. 

)Vhen  a  tost  run  ha«  to  be  made  for  the  i>uq)one  of  ascer- 
taining the  etficiency  of  the  Itoilers  and  engines,  it  dvjiM 
exteiul  over  scvenil  hoijrs,  and  the  same  conditions  must  k 
ohscrv«I  regarditig  constancy  of  load  during  the  trial.  Tht 
coRt  of  ntectric  lighting  dejicnds  to  a  greuil  extent  on  lia 
amotint  of  fuel  conxnnied,  and  this  is  determined  by  tbt 
efficiencies  of  the  boilers  and  engines,  the  former  estiniatei 
acconling  to  the  weight  of  water  evajjonittol  |<er  jtound  of 
iwol  onnMnmed,  and  the  latter  by  the  I.  H.-P.  which  can  It 
luaiiiUiincd  for  a  certain  weight  of  stoam  iiaod  jtcr  boiir.aiul 
by  the  ratio  of  the  |»ower  tlelivered  at  the  cmtik  shaft  Ui 
thnt  indicaied  in  thecylindcm.  Thcclliciency  uf  the  whol* 
syKtem  thn«  depends  on  the  electrical  [>ower  obtained  il 
one  end  of  a  series  of  energj'  tnitisfomialions  f<n-  the  «i»l 
and  water  furnifthed  at  the  other  end.  In  skirting  a  uhm 
for  the  first  tinio  it  is  nccoaaury  to  have  a  good  prelinunatj 
nni  l)cfnro  the  actual   tiial  cnmniencee,   not  only   fiir  W 

!niri)ose  of  geitiiig  the  inacbinery  into  proper  working  trim, 
int  in  nmcr  thn.t  the  whole  of  tho  opei^tions  may  b 
pruiicrly  ci  |i  u  libra  ted.  It  is  necessary  that  there  besnpplitd 
to  the  lM>iler  jii^t  ciwl  and  water  enough  togiretha  tei^iiind 
t'lnolrirjd  jMiwer-  no  more,  no  leas — and  it  laonly  bvactiul 
trial  that  tbu«e  can  be  (letennined.  It  is  fatal  to  tbesuctcs> 
of  the  trial  to  work  by  litji  and  suits,  an<l  residis  obiaiiieJ 
under«ncb  (•ondition.'*  areipiite  nninwlworthy.  If  iheUul 
were  nui  without  [trcliminary  adjustment  and  the  boilers 
turned  out  to  be  ruthcr  large  for  their  work,  prolmbly  f«f 
half  the  run  part  of  the  ste.am  would  be  b|o\ring  into  tho  tit 
through  tho  safety  valvea.  On  the  other  haiwl,  if  the  l«NkB 
were  tno  small  the  steam  would  go  down,  disturbing  tiiC 
ei|ni]ibrium  of  the  «y*<l.t^ni,  and  3.«suniing  the  iKK^ibibtv  of 
getting  the  steam  iipugain  this  could  only  l>c  realised  by  hui 
and  consequently  wastcfid  firing.  In  the  laUer  case  tite  eleo- 
trical  load  nuist  l>e  i-educed  until  the  st«aauDg  capacity  of 
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u  reached,  when  the  trial  run  can  jtroceed  villi 

ng  in  ]>cHect  balutx^.     With  some  o(  tbe  rapid 

jtiou  boilers  now  i»  use  stoking  bL'coinca  suiiivthiiig 

b  art,  and  not  one  Ktuliur  out  of  Ibh,  unlfl^  luwl  to 

lilor,  can  tinclertake  the  job  of  keeping  the  steam 

ht  jirew^ure  ivitJioiit  iill<>wiiic  it  Ut   IjTow  tbi-ouirh 

:*«,  IT  llie  water  to  liw  or  lull  in  bin  [piuyu  ylua*. 

tkcrs  have  a  goo<l  deal  in  their  power,  urml   un 

niakc  ihe  ttwl  hill  hi^h  or  low.     Having  iietcr 

le  exiHt  amoiiiil  of  fuel  and  feed  walor  rucjuired  to 

the  oii^nvs  iiL  luiifunii  itjioetl  with  tbo  loatl  lixeil 

e  trifti  utiDimeiice».     WTiilt;  it  coiitimieM  tlio  i^teitm 

miut  be  kept  ntiiforni    4nd   the   n-ulvr  8ii]>pl,v 

«o    that     throughout    the    niu    it    suiiuls    m 

height    in    the    gauge    glass.     It  is  jirefemble 

the  trial  be    a    contimiatiDri   of   the   {iri.'1iimn<try 

ice  tnwiinl*  tlie  end   of   th«  laller  yvoiytbiu"  is  in 

'condition.     The  nin  must  Mot  he  cniiliiiiicd  tdl  the 

klla  ;  but  tbo  Hrv^  miiflt  be  in  the  wimv  i-undtt km 

Pie  niea«iir«mentM  cvhsc  iis  when  thuj-  wui-o  stiiitwl. 

j  the  run  the  coal  must  ]>c  woighe<!  iuid  tbe  water 

id.     liidiottoi  di;i^-a.niAAlioulii  \^e  Utkeit  ut.  iiilci-v.ds 

l-or   ten  niinul«8,  and  olwerv;iticn»  <jf   thu  curmnl, 

lee  of  )H>tetiti:tl,   und  sjmed^,  >iinit[)l;ineaui;ly  tnu'le 

P|ierly  Labnlatod.     If  the  trtnl  tuii  takcR  pliicu  un  a 

I  flay  In  the  [n-eliniinury,  it  iiDiy  be  iivttwuu-y  t«  nm 

lonr  oi'  so  heforu  Lukiu);  ri^^lirtgit,  in  order  tbit  the 

!,.  may  I>c  got  into  norniul  working  tonditioiitt.   The 

nt  in  goUing  up  steum,  and  the  lime  it  i«  jKHuuble 

thiF  load  after  c«.titing  to  ndd  fresh  fuel,  should  Iw 

ijMnuely. 

Iriala  ma.v  bo  objcclnd  to  on  ihe  j^'ounds  that  the 
fw  here  Laid  down  never  ohtjiin  in  piUL-lii'e.  It  is 
i«  thut  in  pRWttcal  working  euch  care  is  the  excep- 
tt  there  is  no  reiifioii  why  it  shrmlil  be  so.  More- 
Itil  the  objeetor  telU  nit  how  bitd  wv  ure  tu  make 
,  uniii  he  iip&cifie«  exnctly  the  degi-ee  of  cnroleae- 
f  urc  to  Mh\A.  in  our  work,  we  are  juetilied  in  shuw- 
t  dToftiloeu  can  do,  and  in  tuniing  out  the  best 

(To  U  f07itiitual.j 


CHELTENHAM. 


ive  already  referred,  in  mir  ifwues  of  tbe  16ih  and 

,  ut  the  work  oiicrgelicKlly  initiiito'l  inid  puEhed 

by  the  LichlinE  Committee  of  the  Taunton  Town 

and    by  Iktr.    11.  fl.  Aliutsingbuii,    the   niatw^iiig 

of  the  local  electric  li;,'htitig  Com|iiiiiv.     Eetenuya 

from  Cbeltcnhajti  jaid  a  visit  of  ini^pet-tioti  to 

Utkin  carried   nut  by  the  Coniiwny  in  question, 

.bftnctthe   re|tort  miule : —Though  muiiitiLinud  in 

order,  the  central  station  of  the  Taunton  Coin|iuny 

somowbut   contined   .sjaie   at   the   Iwick     of   Mr. 

liremiMs.     Originalty  it,  wim  dosigneil   only 

ly  the   li};ht  to  hie  «bop  and  to  ;i  few  udjoiniti^^ 

but  it  has  gmdiiallr  developed  nf^  the  nreii  of  Mipply 

nded,  and  e«|icintilly  wnce  the  roTiliiict  h:ia  hvim 

li^tiMf;  the  public  strccte.  The  [mwor  isobtaiiu-d 

MDii-)Kirtaliic  {Killers,   working  to  a  pressure  of 

r  inch,  and  driving  two  hori/^iital  ^^  h.-]>.  engines, 

l«penitc  it  long  tniiisvcnie  ithafting  U)  which   the 

are  attacbed.     The  dynamos  luii  five  in  nniiilter, 

n  and  ibe  others  of  tlie  Thnmsion-Hmwtoii  iiatleni. 

iiierv  and  plant    hiut  been  laid  tlmvii  to  Mr.  Mas- 

'b   onler  by  Menars.  Laing,  Wliarton,  and  Down,  of 

the  Eniilish  agents  of  the  Thomson- 1 fnustori  Coin- 

whose  svRtem  the  Taunton  inM.'illatinn  ie  citrried 

arc  and  incandesce  nt  lamps  are  supj^liod,  the  latter 

t  solely  through  the  modiura  of  accumulators,  the 

running  oulv  in  tJie  e%-ening  when  the  arc  bimps  arc 

The  arc  lamp*  arc  about  65  in  imnibor,  30  of 

iitcd  !>>'  the  Corjxtration,  un<I  the  remainder  by 

imcrs.     The  iticandeecent  lamjiA  number  about 

are  supplied  through  four  sets  of  aecumnJatoi-e, 

_    co'iuittting  of  50  cell»,  ctjual  tu  the  supjtly  of  iia 

i&<mtKlIe  li^ta  (or  eight  hours  without  re-cbirging. 

rthree  dynamoa  ustmlly  runninp  at  one  time,  one 

■  tl)«  public  arc  lights,  u  second  the  arc  lamps  rented 


bv  private  ueers,  and  Uie  third  charges  the  accumuIatorB. 
■fhc  two  reserve  dynamos  relieve  tbe  olhei-s  at  the  will 
of  the?  enjjineer  in  cburgu,  but  in  ease  of  nocCMity  tbe 
service  eoidd  be  i-arnMl  on  for  tiome  time  by  two,  or  even 
one,  of  the  dynamos,  and  easily  by  one  of  the  two  engiDOi. 
From  the  contnil  stution  the  vi»itora  were  conducted  to  an 
iusticction  uf  one  of  the  seta  uf  acetimulatotv  placed  in  an  iij>- 
stuu«  room  ut  Mr.  Massing  ham's  Urge  preroioei,  and  then 
they  [}a«sod  into  the  xtreet,  und  went  over  the  area  of  the 
public  lighting  service.  This  comprises  the  principal  part 
— almost  the  whole  of  the  busiuess  portion — of  the  town, 
within  a  haU-mile  nulius  of  tbe  woike.  The  Iam[i»,  as 
already  stated,  nre  thirty  in  number,  und  aventge  100 
yuivls  apart.  Thev  are  placed  on  standards,  about 
twentT-tive  £wt  higli,  the  lower  |jart,  to  a  height  of 
five  feet,  I>oing  of  inm,  and  the  upjier  jjart  of  wood. 
These  Ntatidank,  ihoiigli  not  jiositivoly  unsightly,  liiive 
not  had  apiieanmco  nmch  studied  in  their  constniction, 
their  cost  bii villi;  **"h'  ^'^^  ^^  Jt  piece.  The  wtroa 
are  UMiuilty  auriwl  ovcrh««d  from  lamp  to  lamp  direct^ 
the  old  iron  gas  standards,  olofl^ted  for  the  pitrposa, 
being  mad  as  i>il«rmediatc  impjiortfi.  This  suggests,  aa 
i»  the  fact,  that  in  the  ttreet*  lighted  by  oI«:tricity, 
the  use  of  gns  hiu)  been  uiitiroly  discarded,  and  iho  confidenoo 
thus  shown  by  the  Cor|ioratioii  in  the  new  illuminant 
ban  not,  daring  the  twenty  months  that  have  elajtsed  since 
it«  adoption,  been  f«r  one  moment  mieplaced.  Along  a 
conflidorabto  length  of  the  streets  the  vnrw  are  run  ou  ]>oftte 
over  the  roofs  of  tbe  hoii^cK,  and  this — »a  reganls  appear- 
ance, at  least  in  tbe  ditvtimu^-is  eortainly  the  preforablo 
plan.  Only  in  a  very  sliort  section  are  the  wires  token 
underground,  a  method  of  conveying  them  which  entaJla 
ri«k  from  faullA  of  insuliitioii  to  wbii^h  elcctriL'ianii  attribulo 
the  partial  failure  of  the  eoi-vice  at  Lcatuington. 

The  committee  afterwards  visited  two  or  three  of  the 
bu8ino^>i  preniiKOs  ligliled  by  electricity.  The  re*ult  was 
vtrj'  sat i"! factory,  the  visitors  being  [mrticularly  struck  by 
tbe  etficituit  manner  in  which  arc  lamps  hail  been  iitJlieed 
for  interior  lighting.  In  the  street  lighting  the  distance 
between  the  Iiim|»s  \-aricif  from  CO  to  150  yards,  the  stan- 
dards being  placed,  ivhen  practicable,  at  the  junctions  with 
Kide  streeta.  At  any  point  midway  between  two  lamps  it 
wiu  found  that  moderatoly -sized  print  could  be  road.  The 
Corjjoration  are  negotiating  for  a  considerable  extension  of 
tJie  [lublic  lighting,  and  the  electric  light  will  no  doubt  ho 
idtiniately  employed  in  ail  the  thoroughfare*  of  the  town. 


THE  UNION  BANK  OF  LONDON. 

Tbo  bcai  offices  of  all  the  |>rincitKkl  hanks  arc  gruduoUy 
being  fitted  with  the  electric  lignL  This  illuminant  la 
better  ailapt«d  tor  such  lighting  than  any  other  with  which 
we  ure  ucquainlcd.  liidee<l,  this  mii»t  bo  tme  in  all  cft«ea 
where  largo  luimbcis  of  emflnyi'-t  arc  congregated  together 
in  the  itKiulIy  not  too  well  ventilated  rooms  of  onlinary 
London  buildinga.  The  head  otli«  of  the  Union  l&tnk  iti 
I'rinccVfitJcct  is  a  modern  building,  hence  could  from  the 
tirst  be  litted  with  whut  we  must  still  call  the  new  light. 
The  fittings  Ibroughout  have  been  ciiiiiiMl  out  by  Mesitrs. 
R  Verity  and  Koiii5,  of  King-elrcct,  Oovunt  (!ardon,  under 
the  Hii[ien-iBion  ami  from  the  designs  of  Messni.  Drake  and 
Uorham,  who  are  acting  as  engineefR  on  Itchalf  of  tho 
Iioard.  A  few  duvs  ngu  wu  visited  this  iustallatioo, 
the  plant  for  which  ts  fixed  in  the  Uwcraent,  and  consista 
of  two  9  h.p.  Otto  enginett,  drixing  two  KIweM-Parker 
latest  iuvcntoil  B-typo  12-uiiit  dyuumws.  Fig.  1  (sec  next 
page)  illuBtrutCi  thcsu  engines,  and  we  arc  infoimod  that 
thev  have  run  admirably  from  the  lirst  till  now. 

The  dynamos  iTia  at  750  revolutions,  and  are  httod  with 
heavy  Hywhods,  to  prevent  uny  flickering  of  the  lights.  An 
accumulator  battery  of  106EIwcll-FarIcer,  of  23  L-tyjwcelU 
in  glass  boxes,  is  itsod  in  conjunction  with  the  machines. 
This  buttery  sujiplius  a  jiort  of  tbo  current  during  the  time 
when  most  lam[ui  are  on,  and  furnishes  current  after  the 
origine«  stop  running.  Distributing  snitch-boards,  fitted 
with  Drake  anil  Gorham's  {wtont  ring  contact  switches, 
are  lued  for  controlling  the  variou-i  branch  and  caain 
circuits.  The  wiring  is  carried  out  with  a  number  of  nnall 
circuits  so  ununged  tnat  should  any  failure  occur  to  half  the 


generiting  pUnt  every  altematie  lamp  only  will  l>e  effected. 
iTiis  ;irniiigonii.*nt  ulso  eruiblce  nil  iho  fudOB  to  bo  placed  in 
the  engine  room  whoro  they  arc  roLidiiy  accosaiblc.  The 
fitting^  have  l)««n  ipecially  dcBignod  for  otlice  wi>rk,  and 
ovory  desk  slandanl  has  both  gnn  and  incandiMcotit  laiiip», 
the  jeta  projocting  on  ottbor  ddo  of  the  incandescent 
lamp,  .iTia  forming  a  support  for  thn  shadr.  The  total 
niimhcr  of  Um|i8  flxod  is  350,  most  of  which  ar«  hulf- 
fro«t«d,  oith«r  at  the  cap  or  point  end,  bo  euit  (>ondant«  or 
atAndnrdH.  This  method  of  toning  the  brilliiiTicy  of  the 
filunent  ie  more  economic'al  than  htnipB  frosted  completely, 


ftbovn  in  the  left  h&od  comer.  The  stairs  lend  to  the  a 
muUtor  loft- 
Two  of  AIoBsra.  I>rukQ  and  (iorham'a  Excoes  Indica 
•ire  t^xecl  in  connection  with  tho  biittenes  to  give  wan 
whon  tho  normal  ruto  of  dixchargo  i^  rent^brd,  and  ther 
alao  a  special  an-angemont  of  cutout  for  tho  night  set 
so  that  II)  the  event  of  an  cxcesHivo  number  of  hghtu  bi 
)i8od  for  cWiiing  pnr|ic»Q«  after  ihe  otHces  ore  closed] 
circuit  is  broken,  and  can  only  be  replaced  when  the  noq 
of  \nm\»  ha**  been  reduced  to  the  normal.  This  il 
armnj;i>d  that  ii-  le  impossiltle  for  it  to  be  wedged 


■a 


O 


as  only  the  jwrtion  of  the  lamp  in  the  Une  of  the  eye  is 
obscured,  tho  remainder  rcfliicting  iU  fidl  light  on  iho 
deeke.  A  motlifiwl  niiltoni  of  the  EdiBon  screw  lamp  holdor 
with  tap  1.1  employed  throughout,  and  each  lamp  is  provided 
with  the  woU-kiiown  Edison  paLMrn  screw  safety  fuse.  Bv 
UUKins  of  terminal  boai-ds  oithtii-  dynamo  can  he  connected 
to  either  battciy,  and  tho  lighliug  oircuit*  cui  be  inter- 
cbangiMi  in  a  similar  manner. 

^^'c  illustrate  on  page  32'i  a  plan  of  the  amingenjont*  iti 
the  engine  room,  except  that  we  do  not  show  the  four 
water  tanks.     The  terminal  bottrds,  inBtnumeat*.  At,  are 


action,  though  at  the  same  time  it  can  be  switjched  on  iM 
it  has  worked.  Tho  designs  for  the  silencing  UT&ngBBH 
in  connection  with  tho  ciigiuc£  is  found  to  aneweraddj 
ably,  and  there  ban  not  been  the  sligbtast  comjilaintfrt 
noise  or  vibration  eitlier  from  the  bank  ofliclals  or  otbi 
in  the  noighboui'hood.  j 

The  ventilation  UE  the  engine  room  is  effected  by  ma 
of  a  Blackmail  air  propeller,  coupled  direct  to  a  one  ha( 
power  Elwell-Parkcr  motor,  the  speed  of  which  cmnl 
varied  as  i^i|uircd  according  to  the  lamperuture  of 
room. 


CORRESPONDENCE. 


CATALOGUE  PIRACY. 
Bs  Editor  of  thb  Eij{ctricjil  Esginceil 

te^B.  W.  T.  Glorer  and  Co.  call  iitlention  in 
e  to  tbe  copying  of  their  cuuilogiie  liy  olhor 
od  tn^gNA  that  some  other  port*  of  thb  earns 
ore  not  as  onginiil  as  they  might  be. 
owing  nuy  tw  one  of  tho  curious  coiiicidoncos 
fT«qii«nt  enough  in  literature,  cr  may  illustrate 
is  of  catalogue  manufacture.     It  in  a  samjile  only. 

«■  Elkothic  Co.       Telegkaph  Mfg.  Co.,  Ltd. 
w  (Mj,  pagt  6.  Cntahijttf,  ptigf  S3. 

lagnet     ooroo    are        Our  cores  are  miido  of  the 

tA0  bMt  ^orwmy  Host     Svrodinh     irgii,     the- 

lorou^ly  aiir>ealoa  roughly  aniiealeH,    no  a*  to 

i  ns  nearly  as  pOA-  avoid  nx  n«iu'ly  nx  possible 

prwenca  of   i>or-  the  iirosenco  of  ixsnoaucnt 

BgatiiMta.  maKnetimi,  and  are  wound 

iffDBtB  are  wound  viui  wire    baling    98    {>oi- 

liarizig  06  to  99  cent,  of  the  conductivity  of 

>t  the  conductivity  pure  copper. 

►ppor. 

ilate  our  own  wire        We  inRuInte  our  own  n-jre 

Mt  thorough  man-    in  the  mo«t  careful  nutrincr, 

unil  linish  the  greater  jior- 

Uon  of  our  work  fay  s|>eciiiJ 

Blftohinory. 

ifer  to  use  maho-        We  i>refer  to  utse  tei*k  in 

the   bases  of    our  tiie  bases  of  our  inslnimcnte, 

Cs,   for  the  reason  for  the  reason  thut  it  takoti  a 

tee  a  high  {xtlish,  high   polith,  and  csiMtcinlly 

:ially  beciutBe  it  ia  locuujiv  it  is  the  leu^  liiihlo 

liable   o(    all    the  of   all    the  fancy   woodn   to 

wds    to    warp    or  waq>  or  split;  "but  wc  can 

^^  USD    any  othei*   timber    de- 

^B  sired. 

^KBrnarlced  tha^t  the  preference  for  ieak  does  not 
mmta  preface.  In  thedescriptionii  of  the  difr«r<Mit 
its  it  will  be  (ouj)d  that  the  hnntx  arc  nude  of 
',  aa  in  the  originals,  the  illuatratioiu  of  which  am 
fully  reproduced.  These  originals  account  for  the 
at  of  pages  33  to  62,  74  to  7S,  88  iiiid  89. 
ng  attention  to  the  above  coincidences  it  should  in 
i  mnemberad,  that  it  is  a  not  unuRiml  practice  for 
I  OUkA  to  supply  blocku  and  dcEciiptions  [orinBer- 
B  cataloglHS  of  those  who  do  not  malcc,  ))Ut  miiy 
le  of  the  above  may  he  open  to  such  un  explitnation, 
ot  take  up  yow  upoce  by  discussing  the  othics  of 
OQ,  but  would  simply  remark  that  Messrii  Glover 
DonsideTed  Eomewhat  urn'oa-tonable  in  complaining 
lineere  flatt«ry  as  the  complete  imitation  of  thoir 
1  bnplks. — Yours,  &c.,  J.  E.  1Cin(>miuiiy. 
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TELEPHONIC  LITIGATION. 

MK  EorrOR  ok  ThK   El.KCTKlrAL   ENr.IiTEUL 

A  certain  dealers  in  electro  nuignetic  telephones 
ngthe  newspaper  reports  of  thv  rucuut  case,  "  The 
eTephoDO  Comiuny  r.  the  Ktiuitable  Telephone 
in,  as  a  meana  of  [nishing  their  liUHinewi,  |K)inting 
heir  instjumeitta  cmpluv  no  txirlnrit,  while  it  is  tho 
iismittera  of  the  K(|uilunlo  Telephone  .\ti5ociation 
eiiig  specially  attacked,  it  U  well  that  the  public 

informed  tfiat  theee  said  nowspapci-  re|rort«  nro 
Ml  ae  t<  frccjuunt  when  tho  daily  papers  attempt 

tcientidc  matters,  calculated  to  give  ver^  enK)- 
irassiona. 
ttUer  oi  fact,  the  L'nitod  Tclepbone  Company  are 

the  receivers  used  by  the  Equitable  Tolephono 
intpiiteaa  mucha«  the  tMnsmitter,  and,  ii  thoir 
I  am  be  uphekl,  aU  the  "  membrane  "  telephones 

frketare  equally  infringements. — Yours,  Ac, 
A.  A.  CASIl'bKIX  Swisi^oN. 
ielorU^treet,  E.C.,  April  3. 


FIRE  OFFICE  RULES. 

To  TEK  EDITOB  of  TOE  ELECTRICAL  ENOIKKEB. 

SiK  :  It  in  whispered  that  the  proposed  new  ndes  of  the 
Society  of  Telegraph  Engineers  and  Electrieiant  rolutiug  to 
electric  light  inBtallations  may  not  be  materially  different 
from  tJioM  of  tho  Phanix  Fat  Offiee.  If  so,  what  good 
puPMse  cu)  then- promulgatioQ  serve  t 

Moreover,  tho  Phtfnix  rules  are  eo^frighi,  and  tbore  may 
be  something  to  say  on  that  score  j>resently. 

Will  anytliiiig  be  gained  by  attempting  to  establish  a 
kind  nf  dual  control  ?  On  the  contrary*,  will  not  tho  bcno- 
flcial  effept  of  the  moral  sway  hitherto  oxcrtod  bo 
eoriouftly  weakenod  or  altOROtbcr  dwlroywl  T  There  haa 
boon  .1  certain  eafeguonl  to  tho  public  in  tho  fait  thai  con- 
tractoi'ft  hiive  ^eneiiilly  evinced  ri  readinesB  to  confoim  to 
iho  Phiviiix  mica,  and,  as  a  nntiuvl  consequence,  the  class 
of  work  has  been  steadily  improving,  and  tho  "  vuttins " 
firms  have  been  finding  it  increaeinjiy  diflicult  to  oust  tno 
truly  conscientious  conlmetors.  It  userx  of  the  light  dis- 
cover that  there  is  need  <real  or  imaginary)  of  a  rivul  sot 
of  i-eguUtious,  the  growing  contidence  in  this  bnuich 
of  electrical  enginoeriiig  will  be  shaken.  If  there  he  ajiy 
nccctjsity  for  re^-iaion,  or  for  extending  the  scope  of  the 
Pha?nix  nilefl,  wotdd  it  not  have  been  possible  to  amingc  u 
meeting  of  rri'irsenbMtitf  fifctnaii  caatrador*  (upon  whom  tbe 
duo  execution  of  important  works  mustfnll,  and  not,  I  say 
it  with  all  roflpecl',  ujHtn  tho  wiisvilinij  dtdnaiuu),  at  vrhich 
Mr.  MusgmvB  HoaiAy,  whose  enthusiasm  is  admitted,  and 
to  whom  bolongs  too  credit  of  compiling  the  Phojiiix  rules 
and  bringing  them  in  succeseivo  editions  to  their  now  com- 
plete  form,  might  be  present,  and  conclusions  airived  at 
sattshctory  to  all  mrtios  eoncornttd  1 

It  ie  to  oe  hoped  that  the  members  of  tbe  profcenou  will 
insist  that  an  inde|ieiifIont  committee  bo  appointod  bv  tbe 
society  to  investignte  and  roiKWt  upon  the  fads  of  this 
unfortunate  dia8en.<iton,  and  that  such  comniittvv  may  invite 
Mr.  Hc;tphy  to  give  evidence  and  piwluco  anv  corrcaiton- 
dence  thut  may  have  paasod  betwoon  himself  ana  tbe  Council 
of  the  Society  on  the  subject,  which  is  one  of  the  utmost 
importance  and  merits  careful  investigation. 

It  is,  perbajH,  a  question  whether  the  council  |)oi«eMies 
the  right  to  act  in  this  matter  without  consulting  th«  main 
l)ody  of  memben  of  the  Society,  and  one  thing  is  certain, 
viz.,  that  scarcely  a  month  will  over  pas*  without  the  point 
involved  being  raised  in  some  form  or  other,  so  that  a 
settlement  ou^t  to  be  etTocted  forthwith. 

WhiLt  we  really  need  now  is  an  ofBciont  leader,  and  any- 
one possessing  the  requisite  qualities  who  will  come  forward 
at  this  juncture  will  tvtrii  (he  lifting  gratitude  of  tho  whole 
l>i-ofeftsion.— Yours.  &c.,  Contiuctob. 


Probably  EleotrioaL— The  following  curious  pheno- 
menon, descrih-ed  1>y  JI.  A.  Lalancc,  would  ap^ioar  to  ro- 
qiiii-o  iu  tho  ues(;ntiul  condition  of  itA  production  a  very  diy 
atmosiihere,  euch  as  [but  which  sometimes  pravails  in  Kusna 
and  Canada,  a  fact  which  {loints  to  the  probability  of  an 
electrical  cauaatiuii.  "On  returning  to  mv  room  on  one 
occasion,"  says  M.  Lalanco,  "  I  found  it  full  of  thick  blick 
smoke.  This  smoke  was  due  to  two  argaiid  l:imj)S  which 
had  been  Hiu'tug.  I  opened  one  of  the  casemenlA  and  went 
out  for  one  hour,  after  which  I  was  able  to  go  to  bed.  Xext 
morning  I  expected  to  find  my  iui|)enj  and  fut-niluro  in  a 
terrible  st^ite,  but  tomy  greM.t  »stoiiiaximent  nothing  w&s  soiled. 
In  the  cvtitrc  of  the  ixwui,  I  obocrved  on  the  carpet,  a  per- 
fectly round  hall  from  3  to  4  DDntimetres  in  diameter, 
having  the  consistency  of  cigar  osb.  1  found  some  other 
balls,  t)ut  Bmaller  iiiid  Ktss  jterfect — that  is  to  say,  ft&ttooed 
to  some  extent  u-t  certain  {xn  tions  of  tlte  surbca.  In  tJie 
angles  of  the  room  there  was  a  small  quantity  of  black 
dust.  There  wiis  about  20de^.  of  frost  outside,  and  tbe 
room  ivas  heated  to  about  SOdej-.  centigrade."  (This  was  in 
Russia :  the  tomperattu'es  iu  Fahreidiett  degrees  were  about 
— 1  and  68.)  M.  Lukiicc,  who  thiiike  that  the  pheno- 
menon might  be  duo  to  a  did'erence  of  extcnud  aiidiiitoi'iial 
temper^tui'eit,  and  independent  of  absolute  temperature, 
ofTcrs,  in  the  Junrpoi  4ft  CUi.  to  supply  any  further 
jurticuIii'B  which  might  enable  investigators  to  obtain  a 
repetition  of  the  phenomenon. 
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TO    CORRESPONDENTS. 

tii  Uighls  HaetvoL  Srrretufifji  ami  M<tnagrrs  af  CnmjiatiUs 
»Tf  inriifd  In  /nniuitt  tuilicr  <if  Mrflingn,  Ixnie  af  New 
ShATti,  IndalUliims,  CmilnKi*,  aiul  any  infi/rmtUion 
anuuftfd  wUh  BUdrkal  Kngiuftritig,  v^tiA  may  he 
inlrrtMimj  In  tmr  rnntax  Inrt^Hlors  are  in/ormed  thai 
anf  aixtmnl  e/  Ikrit  iuvrttiwtu  tnAiaiUed  io  us  mlt 
ncme  mr  bed  cwuit/rru/u'N. 

(D  eommit»mli<mi  inteudeti  Jiff  th*  EtlHw  ilwuid  Ic  a^re*i«l 
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Lomivn,  E.V.  ^tt^H^movt  tommunieaimt  vUl  ikJ  he 
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tdtfrtufmi'nb  iJioiiid  f«:  niiilt<-intl  lo  tkt  I'aUii^er,  iSO-I^O, 
SaliAnn/  Courl,  hl'*t  Siinl,  E.C.,  tuid  tho^t  rmck  Ami 
luA  taier  thou  tuxm  of  Tkarutay.    Sp«cial  Terms  Or 
a  trrifs  ena  he  arranged  on  apjiiUutitjn. 

I'SITDATIORS  YAOAirT"  uid  "WINT  PLACBB*-  AdvcrtlM- 
nanU  wilt  b«  charged  kt  THREE  WORDS  for  ONE  PENNY, 
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"Tbk  EutCTRlOAL  Enoinkkh"  (««  V  Aorf,  b*j  Order,  from 
any  iVckwi^aJ  in  Town  or  Counlrg,  and  at  Ifus  mriota 
RaUwny  Sttititrnji .  or  it  can,  if  prefmcd.  If-  mpjdied 
direct  from  tlu  Ojkr,  oil  IkefaUotcing  tfrim.' — 

I  manilu.               6  mQiitht.  if  nioaUui 

Vaitml  KiBgilom   38.    3<l.      ...      6s.  M.  ...      13s.  Od. 
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atut  Adrertiffmfnis,  thcukl  be  made  payahte  to 
C.  H.  W.  Biws,  139-HO,  SniiMry  Cmtrt^  FUd 
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NOTICE. 


J^akouriiSueofJaunaTytiwegaiva  I'm-livil  i/K.  ORAVKS, 
Ebq.,  Prtsidetit  of  the  Societif  af  Telajrajih  Kiufiiutrs,  nnd  Mated 
ov  ttlcnlton  of  giving  a  mri/s  of  PortmH*  if  mmmU  Eieetri- 
««»  of  the  eetitiiTg.  In  fnljiimenl  of  ovr  prmdu  we  hare 
<^rmdi/  "«««'  «  PoTtrait  of  W.  H.  WoUAsroN,  M.D., 
^-&^,  whi>  vcu  in  hit  aeiaiii/e  jtrime  at  the  leaning  of  the 
**'tt^.  This  uiU  he  foOomd  iy  SiR  Hvuphrrv  Davy, 
'^•B.^S.,  uAow  fame  as  an  dectrioian  is  .ttUl  more  prominent 
'^  thai  of  WoLLASTON.  PortmUi  of  Pait  Pritideate  of  the 
*oi«^  an  in  prfjianUion,  and  m  h^  tvott  to  Kan  rtadg  that 
•/^lior.  D.  E.  HucHiS,  F.KS. 


PROMOTERS'  TACTICS. 

The  wisdom  of  the  «erpont,  if  not  the  hormleesness 
of  the  dove,  dwelleth  in  those  City  officeR  devoted  to 
the  proiuotiou  of  coiiipaiiJefi.  Scaicely  a  week  p&Kses 
but  our  City  Notes  record  the  registration  of  one 
or  more  companies.  And  in  due  time  these  fledg- 
lings are  Bent  out  into  the  world  to  gather  unto 
ttieinHelveH  iimny  feathers  in  the  shape  of  capital. 
It  staudB  to  reason  that  many  of  these  companies  are 
formed  for  quite  legitimate  objects,  and  yet  the 
method  of  procedure  in  the  promotion  of  such  com- 
IMUiicH  iti  often  open  to  severe  censure.  One  sen- 
tence reveals  the  real  drift  of  the  minds  of  the 
promoters,  and  it  appears  in  ahuost  every  prospectus, 
to  the  eifcct  thnt  a  quotation  on  the  Stock  Exchange 
will  be  asked  for.  Now  the  company  that  is  really 
promoted  for  bueiueas  purposos  is  altogether  dif- 
ferent from  that  promoted  for  speculative  purposes, 
and  both  differ  fiuiu  the  company  where  a  sub- 
stratum of  business  is  intended  to  hide  the  real 
intention  of  i^tock  Exchange  transactions.  Oar 
remarks  are  intended  to  apply  solely  and  wholly  to 
companies  of  an  electrical  character,  manufacturing 
or  distributing,  and  our  grave  objection  lo  the  tactics 
of  the  promoters  is  due  to  their  care  in  so  launching  the 
company  that  the  technical  journals  really  conversant 
with  the  matters  involved  are  unable  to  give  a  word  of 
warning  or  a  word  of  support.  The  prospectus  is 
issued  after  these  papers  are  gone  to  press  in  the  one 
week,  and  the  list  is,  if  possible,  closed  before  they 
go  to  press  tbe  next  week.  That  is  the  role,  to 
which,  however,  there  are  a  few  exceptions.  Such 
procedure  immediately  stamps  the  transaction  aa 
simply  and  purely  speculative.  It  is  the  technically 
ignorant  who  are  asked  to  subscribe,  for,  as  we  say, 
few  of  these  prospectuses  ever  appear  in  tbe  adver- 
tising columns  of  the  technical  paper.  Testmoniale 
— clear  as  noonday  to  the  initiated — are  used  to  in- 
fluence those  whosi;  knowledge  ii:  confined  to  names, 
and  not  to  8cienti6c  language  or  terms ;  and  such 
persons  are  wholly  unable  to  limit  the  purport  of  such 
documents  to  their  intrinsic  mcouiDg,  l>>equeutly 
their  real  signification  to  investors  is  don't,  don't. 
don't;  and  yet  snch  testimonials  form  the  principal 
paraphernalia  of  tbe  promoter  to  induce  subscrip- 
tion. Few  things  are  as  certain  in  electrical  matters 
as  that  there  is  a  screw  loose  somewhere  in  tliose 
undertakings  which  seek  to  avoid  comment  in  the 
technical  papers.  Quite  recently  a lai-ge  company  ha» 
been  floated,  which  is  an  offender  in  the  dii'ection  we 
have  already  mentioned,  and  in  others  we  are  about 
to  name.  The  patents  bought  and  sold  tn  this  case 
have  a  certain  small  value,  say.  about  one-twentieth 
of  what  has  been  paid,  or  is  to  be  paid.  The  article  i« 
not  an  expensive  one  to  mauulacture.  uor  is  it  of 
great  superiority  to  similar  articles  in  the  market. 
Put  into  the  hands  of  a  mauufacturcr,  who  would 
perhaps  invest  a  few  thousand  pounds  in  pushing  the 


article,  it  would  bring  a  fair  but  not  an  exorbitant 
letnm.  As  it  is,  tlie  promoters  no  doubt  hope  to 
make  a  lot  of  money  by  selling  foreign  patents,  hence 
they  ask  for  thousands  where  t«D8  would  be  amply 
etifficieot.  The  whole  a£Eair  is  a  gii;antic  gamble, 
and  game  of  brag.  The  gub«cripCion  is  not  derived 
from  men  who  care  one  iota  about  biiHinefiB — tbeir 
whole  concern  is  quotation  on  the  Stock  Exchange. 
A  market  ia  aomehow  made  with  the  jobbera, 
shares  arc  dealt  with  at  a  premium  Iwforti  allotment, 
and  the  speculators,  hoping  to  bene6t  in  the  rise  and 
fall,  are  tempted  to  take  a  plunge.  It  is  not  busiDeBS, 
it  is  pore  gambling.  The  company  we  specially  refer 
to  is  the  Schaiisohit'fi"  Conipitny.  for  n  primary  l>at- 
teiy.  with  a  capital  of  i'200,(X)0,  of  which  X120.W)0 
goes  to  the  Teudors,  ;£30,000  is  for  working  capital, 
and  ;£50,000  is  at  present  not  issued.  The  prospec- 
tus says  somebody  has  offered  X'40,000  for  the  Aus- 
tralian patents,  or  is  to  forfeit  X'i.UUO.  Well,  the 
forfeit  should  be  paid,  and  even  then  the  case  will 
be  one  supporting  the  old  adage  that  "  a  fool  and  his 
money  are  soon  parted."  The  price  given  for  this 
battery  is  out  of  all  proportion  to  its  value,  and 
although  we  may  agree  with  every  word  the  experts 
have  said  in  their  testimonials,  we  contend  that  tho 
statements  made  do  not  warrant  any  electrician 
venturing  one  share  in  the  concern  from  n  business 
point  of  view.  Fancy — with  £30,000  working 
capital—a  uott  return  of  £7,50(J  must  be  obtained  to 
pay  a  6  per  cent,  dividend.  We  again  say  we  have 
every  reason  to  believe  that  a  good  buBiness  could  be 
made  with  this  battery, buitheenormouscapital  almost 
entirely  vitiates  any  prospect  of  success.  It  is  only 
a  few  days  ago  since  Mr.  Watt  was  showing  speci- 
mens of  pure  zinc  obtained  by  a  process  be  has 
patented.  Have  the  promoters  of  this  Company 
thought  of  the  effect  the  production  of  pure  zinc  will 
have  in  the  construction  of  almost  all  primary  bat- 
teries? Aniaigamatiou  will  not  be  required;  it  will 
be  a  thing  of  the  past,  and  therefore  any  patent 
depending  upon  amalgamation  for  its  value  will  lose 
its  ail. 

The  tactics  of  the  promoters  in  this,  as  in  other 
cases,  have  been  eminently  successful.  All  that  can 
be  said  by  those  who  know  the  value  of  a  primary  bat- 
tery is  useless  to  warn  investors  that  even  such  a 
battery  may  be  dear  at  a  price.  One  more  company 
is  added  to  the  long  hst  of  ventures  floated  in  such  a 
manner  as  to  strangle  their  business  success  at  birtb, 
and  this  is  all  the  more  deplorable  in  that  the  com- 
pany realty  possesses  a  good  and,  in  many  respects, 
an  excellent  battery. 


THE  GREAT  TELEPHONE  CASE. 

Wo  have  received  from  our  namesake  across  the 

Atlantic  a  verbatim  report  of  tho  decision  in  what 

may  be  termed  the  great  telephone  case  of  America. 

The  deoision  related  to  no  less  than  six  appeals  be- 


fore  the  Supreme  Conzt  of  the  United  States, 
in  each  of  which  the  .American  Bell  Telephone 
Company  was  on  the  one  side,  and  Professor 
Dolbear,  the  Molecular  Telephone  Company,  the 
Clay  Commercial  Telephone  Company,  the  People's 
Telephone  Company,  and  the  Overland  Telephone 
Company  respectively,  were  on  the  other  side, 
there  being  one  cross  appeal,  making  the  elx  cases. 
Tho  result  is  throughout  in  favour  of  the  Bell  Tele- 
phone Company.  The  decision,  for  example,  sup* 
ported  a  sufficiency  of  the  specification.    It  says : — 

"  The  law  does  not  roquiro  that  a  discoverer  or 
inventor,  in  order  to  get  a  patent  for  a  process,  most 
have  succeeded  in  bringing  the  art  to  the  highest 
degi'co  of  perfection.  It  is  enough  if  he  describes 
the  method  with  sufficient  cteaniess  and  precision  to 
enable  those  skilled  in  the  matter  to  oiidorstaad 
exactly  what  the  process  is,  and  if  he  points  out 
some  practicable  way  of  putting  it  in  operatiou. 
This  Boll  did.  Me  described  clearly  and  distinctly 
bis  process  of  transmitting  speech  telegraphically  by 
creating  changes  in  the  intensity  of  a  continuous 
current  or  flow  of  electricity  in  a  closed  circuit, 
exactly  analogous  to  changes  of  density  in  the  air 
occasioned  by  the  imdulatory  motion  given  to  it  by 
the  bamon  voice  in  speaking.  He  then  pointed 
out  two  ways  in  which  this  might  be  done,  one, 
by  the  vibration  ur  motion  of  bodies  capable  of 
inductive  action  or  by  the  vibration  of  the  con- 
ducting wire  itself  in  the  neighbourhood  of  such 
bodies  ;  and  the  other  by  alternately  increasing  and 
diminishiDg  the  resistance  of  the  circuit  or  by  alter- 
nately increasing  and  diminishing  the  power  of  the 
battery.  He  then  states  that  he  prefers  to  employ 
for  his  purpose  an  electro-magnet  having  a  coil  on 
one  of  its  le^,  and  he  describes  the  con&troctiou  of 
the  particidar  apparatus,  shown  in  the  pateul  as  ■ 
{"iguje  7,  in  which  the  electro^magnet  or  magneto 
method  was  employed.  This  was  the  apparatus 
which  he  himself  used  without  entirely  satis&ctory 
results,  but  which  Professor  Cross,  Mr.  WataoD. 
Doctor  Blake,  Mr.  Pope,  and  others,  testify  bos  done 
and  will  do  what  was  claimed  for  it.  inuisniit  speech 
successfully,  but  not  as  well  indeed  as  another  cod> 
structed  upon  the  principle  of  the  mioraphone  or 
variable  resistance  method." 

Part  of  the  decision  will  no  doubt  be  contested  by 
Prof.  BilvanuB  Thompson  who,  as  is  well  knowa,  is 
strongly  iu  favour  of  Reis's  claims,  but  this  deciiu<m 
maintains  that  Bell's  method  is  not  iuKcis'sapparatus. 
The  decision  says: — 

"  It  was  left  for  Bell  to  discover  that  the  failure^ 
was  due  not  to  workmanship,  but  to  the  principle 
which  was  adopted  as  the  basis  of  what  wus  to  her 
done.    He  found  that  what  he  colled  the  intermit- 
tent current,  one  caused  by  alternately  opening  and 
closing  the  circuit,  could  not  be  made,  under  any 
circomstancee,  to  reproduce  the  delicate  forms  of  tb* 


air  TibraliouH  cauutd  hy  the  huiuaii  voice  in  nrtica* 
lata  speech ;  but  that  the  true  way  was  to  operate  on 
»tt  unhroben  current,  by  incrotwing  and  dimimshing 
ita  iDtcufiity.  Thi&  he  called  a  vibratoiy  or  unduta- 
tory  current,  not  beciuee  the  current  was  supposed 
to  actually  take  thnt  form,  but  because  that  language 
expressed  with  sufiicient  accuracy  his  idea  of  a  cut- 
rent  which  was  subjected  to  gradua.1  changes  of  in- 
tensity, exactly  aoatogous  to  the  changes  of  density 
in  the  air  occa^oued  hy  its  vibrations.  Kucli  was  bis 
discovery,  and  it  was  new.  KeiB  never  thought  of  it, 
and  he  failed  to  transmit  speech  telegiaphically. 
Bell  did,  aud  he  succeeded.  Under  such  circnm- 
ftancce  It  is  impossible  to  hold  that  what  Keia  did 
WW  an  anticipation  ol  the  discoveries  of  Bell.  To 
follow  Reis  is  to  fail,  but  to  follow  Bell  is  to  succeed. 
The  difference  between  the  two  is  just  the  dilTereuce 
between  failure  and  BucceBS.  If  Reis  had  kept  on  he 
might  have  found  out  the  way  to  succeed;  but  be 
atopped  and  failed.  Bell  took  up  the  work  and  car- 
ried it  on  to  a  suoce^ful  issue." 

Similarly  the  decision  deals  tvith  other  anticipa- 
tions, but  it  witi  be  found  that  Mr.  Justice  Bradley, 
Mr.  Justice  Field  aud  Mr.  Justice  Harlan  were  not 
able  to  concur  with  the  other  members  of  the  Court 
iu  the  result,  so  far  as  the  question  of  Drawbaugb's 
invention  was  concerned. 


UNDESGROUND  CONDUCTORS  FOR  ELECTRIC 
CURRENTS." 

BY  .).  H.  HKITH. 

The  quMtton    of    underground   conductors  of    ehKtric 
turetiU  is  one  which  ever}'  jienton  interested  in  electricity 
■iiould  study  fairly  and  with  a  predetflniiinntion  of  solviii^. 
It  i»  not  purely  an  electrical  qucebJon,  in  fuct  tho  electrical 
Jurt  of  it  is  far  overbalanced   oy  the  miH'hanieaL     There  is 
no  difficulty  in  finding  ati  exrcllcnl  inmilating  mntcriu),  hut 
tho  ilifficultv  lies  ill  the  holding  of  this  itwalator  on  the  con- 
ductor.    Many  substances  are  good  insulators  in  drj-  places ; 
me  are  good  luidor  wnter,  some  in  domi)  placeit,  and  a 
'ew  will  stand  acid  and  allcaliue  fumoe  and  the  ravages  of 
Sewer  and  iihimiriating}^,hut  hoTr  many  vill  inmdate  under 
all  tbeeo  conditions,  and  in  »dditioii  ho  Rubctantial  enough 
to  withstand  the  mechanical  injuriea  to  which  they  are  ox- 
poMxl  when  huried  under  the  sti'oets  of  our  Wee  cities  T 
A    few  yeant  ago  wire  wound   around  ivilh  a  little  cotton 
F»oa.ked  ui  i>arariin  was  thought  sufficiently  ineulntod  until 
the  insuntiice  coniixuiies  had  a  few  losees,  duo,  of  course,  to 
eloctricity,  and  thon  we  hod  undorwri[«r'H  wire.    The  name 
of  this  wire  hai  sold  hundreds  of  tons  of  it ;  hut  that  does 
Dot  [irevent  it«  groundijig  a  whole  evstem  when  it  comes  in 
eontact  with  the  loaKt  moisture.    It,  however,  nurks  one 
Uate  in  the  evolution  of   the  perfect  insulation.    There 
wenu  to  be  oom|i»nitively  little  ilifticulty  iu  making  a  cable 
that  wilt    cam'  high  potential  curronl«  when  cousuintly 
nbiMTged.     "the  conditions  su-e  aiibstatitiiilly  the  same  at 
lU  timos.    There  are  no  allemute  chiin^ce  of  moisture  and 
dryi>eaa,  no  great  cbangeH  of  tem{3eniture,  and  veiy  little  of 
the  deAtmctivfl  action  of  gases.     The  conditions  of  the 
undorgnmnd    conductor    are  very    differeut.      Here    tlie 
conductor  is  dry,    then    wet ;    it   is    frozcti,  and    again 
thawod ;   it  is  attacked   hy   sewer  g:ui,  and  the  t:urriK[ing 
action  of    the  water  leai^ug  through  the    accumulated 
filth  of  the  atreet;  it  is  subject  to  thu  ilostructivo  action  of 
the  leaking  gas  and  steam  pipes,  and  titully,  but  not  the 
1m»    surely,   to  the    nithleas  "ditch  di^er."     These  axe 


certainly  formidable  obetacles,  hut  a  number  of  them  hare 
ahcady  )<eeii  overcome,  antl  the  others  must  be.  PubUe 
opinion  says  the  wires  of  all  kinds  must  go  under  ground, 
and  clectnciaufl,  engineer»,  and  capitaliftls  must  nod  the 
means  of  doing  it. 

The  question  resolves  il«elf  into  thi-eo  parts.  FirsL  The 
electrical  iusulatiun  of  the  conductor.  Second.  The  pro- 
tection of  the  insulator  from  the  elfectA  of  moisture  and 
oono-sion.  Third.  The  ]>rot4Jctii>u  of  both  from  mcchaniciil 
injury. 

The  question  of  electrical  insulation  Reems  to  me  to  Im 
solved  by  at  least  six  of  the  staitdoid  compounds  now  in 
daily  uee. 

The  eecund  port  of  the  question  is  the  mcMt  serioaiL  If 
any  ol  the  standard  insulations  can  be  eticlowd  so  aa  to  he 
jii'uiectcd  from  direct  coiiUict  with  moisture  their  chances 
of  life  are  certainly  imnrovetl ;  hut  if  they  can  be  her- 
metically sealed,  they  sLould  be  pi-ucticJlly  iudattruciible 
provided  the  cosing  isindoslnictiblc.  Wo  single  out  as  among 
the  beet  materials  from  which  tn  form  siica  a  casing — iron 
and  lead.  Cast  iron,  uridur)^uunil,  wdl  lust  a  groat  numbw 
of  yeui-s,  us  shown  hy  gas  and  watui'  pipes,  but  it  tannob 
be  obtained  in  leni'thfi  much  over  13ft.,  and  the  numerous 
jointjj  multiply  the  chances  of  leakage.  The  conductors 
must  of  ueccsisity  bo  drawn  into  tbo  iiijie  after  it  is  in 
jiluce.  The  conductor  must  I>e  considerably  smaller  than 
the  pijje,  and  therefore  moisture  will  creep  in  bctwcicn  the 
two.  Wronght-iron  iiipv,  if  well  cimtcu  with  asphalte 
or  some  similar  substance,  will  last  a  lonj;  time.  It 
may  ha  bad  in  longer  lon^tba  than  the  cast  pipe,  andj 
'^'   joint*  an;   more  ciieily  iind    surely  made.     If    aavw^ 
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threaded  joints  are  used  the  conductors  must 
drawn  in,  with  the  Kime  nbJARtions  ojt  with  the  east 
|)ip«s.  If  the  lungtbe  of  pi[>e  arc  prcjiarcd  with  the  con- 
ductors in  them  1)eforc  laying,  joints  miut  be  made  in 
the  conductor,  as  well  im  in  the  cnsinf;,  at  *hort  intervals. 
Joints  arc  the  buno  of  ulectricul  coiistnicUon.  FromthSi 
dynamo  to  the  lump  and  return  the  current  is  forced 
pass  joints  which  frequently  offer  more  resistance  than ' 
1,000  fvct  of  wire.  At  these  joints  the  insulation,  instead 
of  being  better  than  at  other  points  of  the  conductor,  is 
genorally  worse,  and  oftentimes  none  at  all  is  fotuid.  It  is 
not  striLi))>o  that  the  curr»tit  should  seek  an  easier  (lath 
home,  and  take  to  ground,  rather  than  be  forced  througb 
the  accumulated  resistance  of  all  these  joints.  J  will  ven- 
ture to  say  that,  of  all  the  failures  of  undcrgrouud  con- 
ductora,  !)0  per  cent  are  directly  traceable  to  the  jointa, 
and  for  that  reason  it  is  desirable  to  have  as  faw  as 
possible. 

The  conductor  may  Iw  obtained  in,  practicallv,  any 
length,  and  the  insulation  may  be  put  on  continuously  ;  but 
in  order  to  have  a  continuous  casing  it  must  be  formed  of 
some  BOit  of  ductile  metal  which  cin  be  closed  about  the 
insulated  conductor  in  the  coiu'se  of  its  manufacture.  Lead 
Boeuis  to  bo  the  only  commerciid  metal  that  will  Iind  th«M 
cnnditiona,  ami  there  arc  objections  cron  to  it.  l.ca<l  is  soft 
and  easily  jmnotured,  and  offers  little  re)iist;ince  lo  cnishing 
or  bonding,  and  is  attwckod  by  nttu.  On  the  other  hand, 
the  corrosive  action  of  the  earth  has  little  olToct  ujion  it, 
while  itf  pliable  nature  i»omiits  of  its  use  in  many  places 
whore  ii'on  pipes  could  not  be  used.  Beiii^  !>oft  and  ductilo 
it  can  be  brought  into  such  close  contact  with  the  insulatioa 
AS  to  preveiitv  or  at  least  retanl.  the  creeping  of  moisture 
betweoQthe  insulation  and  casing.  Itseemstomo,  therefore, 
that  lead  coaiDg  offers  more  advantages  and  loss  objection 
than  any  other  form  of  protection  to  insulation  as  yet  oi*en 

to  OUI'  1160. 

Tbo  third  part  of  the  quostion — viz.,  the  mocbaiiicul  pro- 
tHction  of  the  caxing,  ami  hence  the  conductor — is  not  so 
difficult  a  matter.  If  an  iron  casing  is  used,  little  or  no 
prntcctinii  is  neudctl.  Tho  piitc  is  strong  enough  in  itself 
to  withstand  any  onlinary  abiue.  If  lead  is  usea,  however, 
it  should  be  kept  from  contAct  with  sharp  stones,  bits  of 
glass,  or  metal,  and  have  something  about  it  to  warn  the 
ditch<ligger  Imfore  he  strikes  it  with  a  pick.  An  ordinary 
square  wooden  Ikik  >a  oftentimes  sufficient  If  it  does 
rot  away  it  \cavg>,  a  bed  of  soft  mould.  The  box  may  he 
made  ot  white  oak,  well  crensoted,  in  which  cajie  it  will 
last  until  tho  next  generation  Ends  Bomething  hotter, 
li  the  underground  conductor  is  to  cmae  into  practical 


«\-ory  day  tisc  H  must  be  ao  constmotod  that  it  nixy  be 
tapped  at  any  point  lu  iviulily  mid  with  flit  nnivb  cei-t«inty 
ns  a  wntvr  mittii  is  tiovr  tupjHtd.  How  nuiiiy  miles  of  leiiil 
wator  pipe&  are  now  buried  in  our  ttroeta  t  Tlmy  art)  not 
prot«ct<a  by  boxes  or  coudiiitA  of  any  kind,  yet  it  ia  con»- 
panitivelv  mre  tluii  we  hear  of  iheir  fitilurti.  If  »iidi  pi|ies 
fiUod  witn  wutov  L-att  tio  laid  in  iha  varth  without  protege- 
tioti,  whv  (suKiot  a  lend  pipe  filled  solid  full  ^viih  co]>i>6r 
mid  inaiuation  Iw  burietl  with  even  mure  sncctes  t  Good 
workmen  can  ceruinlv  Iw  foitiiil  who  ciin  ml  it  coiiductor, 
spltc«  in  a  branch  and  solder  it,  rejilnf*  the  insulation,  and 
finally  wine  »  joint  on  the  lead  cjutiiig  n-ith  as  much  eaeo 
and  certfiitiiy  ilm  .1  pbintlier  r:«ii  rmku  ii  joint  iii  ;i  lead  wat«r 
pi}to  uiul  haw  jl  sliirid  100  [>itnfi<)s  |>rus);iir«. 

In  i%  general  nyatom  of  di^tnlini.ioii  there  luc  two  clasfloa 
of  conrluclorM,  one  whieh  we  may  cilII  through  nuiru  or 
fi!i)ders  aiid  another  uorvico  inuiii».  A  number  of  through 
nuns  may  bo  hunched  together  in  a  cable  under  one  casing, 
where  they  iiin  in  the  !>aine  direclimi  for  aconBlderabledla- 
tanf>c.  These  may  be  dniwn  into  cottdiiitii,  as  they  are  not 
to  Iw  iisod  bctvrvcn  tliv  main  tiistritnmnj;  |Hiint«.  Sorvico 
mninH  must,  however,  bo  ho  conHtnictoil  that  tJiey 
may  l>e  tnpjied  at  any  (Ktint,  and  that  v«ry  rr-iuiily. 
l.aT>;o  *Mm»  of  money  have  l>ciJn  s[itfnt  in  New  York 
and  cisowhcre  011  condiiita  for  olccti-ic  rondnptori*. 
Are  conduits  neeentary  or  duximbln  in  eleotrie  li^chiiiig  } 
Hervitt  virea  arc  of  no  me  wh;tt«V(>r  if  pUo.N)  within  them, 
unloss  ciatdiolc-H  arc  ])rovidod  at  evcrv  100  fool.  Though 
mains  are  certainly  well  pmtt!ct49<)  when  drawn  into  roii< 
duita,  but  at  a  ffKmt  cx|)eniie,  no  «n>;inevr  would,  I  think, 
at  this  day,  risk  putting  u  conduct<>r  in  any  conduit  which 
he  would  not  he  wiliinjftotniHt  under  imter  or  laid  ilirectlv 
in  the  earth.  Why  not  takx  one-hnlf  of  the  money  wbicn 
these  conduilo  cost  and  use  it  in  buying  thicker  lead  coaing 
;imi  bury  the  conductor  in  the  ground  or  in  a  common 
wooden  liox  t 

The  undcrgrouild  conductor  of  the  future,  I  believe,  will 
1(0  formed  witfaacoro  of  copper  cable,  thoroughly  iuHulat«<l 
by  any  of  the  otaiidanl  iind  wnlltried  comjtounda,  jiro- 
toctcd  by  a  close-fitting  loud  ciuing,  thick  enough  to  ronst 
mechanical  injur},',  imd  buiiod  in  the  i-arth  in  ouch  a  man- 
ner that  it  may  be  ta|)iie<l  al  any  point.  But  when*  in 
the  money  comirig  front  to  ]>iiy  for  th«««  con<luclont  ? 
W'bcnvver  uloctric  light  plants  are  itiatulled  in  a  thoroughly 
mechanical  and  BuWlantial  manner,  R-ith  due  reganl 
to  the  most  oconomiral  pnxluction  of  [lowor,  so  that 
tho  electric  light  is  jrerfuctly  reliable  and  obtjtias  ptiblic  con- 
fidence, then  the  moncv  wdl  he  forthcoming. 

When  capital  eiiongn  i:*  inveflteil  in  eleettic  lighting  to 
enabiv  it  to  cope  with  tho  vast  sums  which  have  been  accu- 
mulating these  many  years  in  the  gas  industrj',  then  we 
shall  oaa  our  dymunos  driven  hy  the  w«fiC«  boat  and  refune 
products  of  th«  w  work?,  and  our  huusce  will  be  boated  hy 
gu  and  lighted  by  «]o«;tricity. 


ELEMENTS  AND  HETA  ELEKENTS,' 

BV    WILLIAM   rKlKiKK-S    K.R.S. 

Permit  mo,  gentlemen,  now  to  draw  your  att«)ttion  for  a 
abort  timo  I'O  a  subject  which  cnnconia  the  fundamentiil 
inineiplw*  of  chenuslry,  a  aubjoct  which  may  l«id  us  to 
admit  the  [jossiblo  oxistcnco  of  bodies  which,  thoua;b 
neither  com|K>unds  nor  mixtures,  aro  not  clement^  in  the 
Btrict««t  senae  of  the  wonl  Imdies  which  \  venluro  tu  call 
•'  mctu- element*."  To  explain  my  metuiing  it  is  ncccesjrj- 
for  me  to  revert  to  our  concoptitm  of  an  ctomenc.  What 
is  the  criterion  of  an  element !  Wheie  are  we  to  draw  tJie 
line  between  distinct  cxi#ionco  nii<i  identity  1  No  one 
doubts  that  oxygon,  sodium,  cbtorJue,  sulphtir,  are  scpfuute 
elements  ;  and  when  we  come  to  such  grou|M)  aa  chlorine, 
bromine,  iodine,  !cc,  we  atill  feel  no  doubt,  although  wuro 
dai|roM  of  "  olemeuticity  "  adniisaibtti— und  to  that  wo  mny 
ultimately  have  to  come — it  might  be  allowed  tliat  chlorine 
apiiroximat^'i  much  more  cloaely  to  bromine  than  to 
ox^'geu,  aodiuui,  or  tuiphtu*.  Again,  nickel  and  colialt  arc 
near  to  each  other,  very  near,  though  no  one  uuuations 
their  claim  to  rank  as  distinct  elementa.  Still  t  cannot 
help  agking  what  would  have  been  the  prevalent  opinion 
*  Vrc^uUtitiAl  Aidron  to  tli«  ChniuUal  ^oc-inty. 


amuiij'  chemists  had  thd  respective  solutions  of  theM  bodJM 
and  tnoir  compounds  presented  identical  colours,  instead 
of  colours  which,  approximately  ttpcakiug,  arc  mutually 
cotnplumeiitiirj*.  Would  ibuir  distinct  nature  fiave  even  now 
been  recoguiaed  t  When  we  pass  further  and  come  to  the 
so^'iillfMl  rare  e«.rth«  t)ie  ground  ia  less  eecure  under  our 
feet.  Perha^is  we  may  admit  scandium,  ytterbium,  and 
others  of  tho  like  sort  to  elcmentit]  rank  ;  ^ut  what  arc  wa 
w  say  in  the  cane  of  iiraAeo-  and  neo-dj'mium,  betwun 
which  there  may  Ije  aa.iu  to  exist  no  well-nnu-keil  chemical 
difference,  their  chief  claim  to  sepaiato  individuality  being 
slight  diH'erenccs  in  basicity  and  crystallising  )fuwer*, 
though  their  physical  dititiiictiortf  a*  shown  by  s|»eclnim 
oliM.'rvatii>ns  ;iro  very  strongly  Rnu-ke<l  t  Even  here  wo 
may  imagine  tho  disjinsition  of  the  majority  of  chcaoist* 
would  incline  towanU  the  )«ide  of  leniency,  do  that  thcif 
woulil  admit  tliese  two  ImxIi^m  within  the  charmed  vircts. 
Wliclhor  in  so  doing  they  would  lie  able  to  ap|fcnl  to  any 
IiITbuI  principle  is  an  ojien  ijiiei^tion.  If  we  ailmit  those 
<;anilidat«8,  how  in  jURtice  are  we  to  exulode  tho  series  nf 
olemenbd  boditx  or  motu-elemont«  nutde  known  to  iu  bv 
Kriiu  and  Nilsnn  )  Hero  the  H;iectnil  difTcrcucofl  are  wel 
niarki^l,  while  my  own  resesirche*  on  didymium  afaow  also 
a  flight  difference  in  b<t>^i<^ity  lietween  some  at  leaA  of  the«s 
doui>tful  IkkHos.  In  the  Ktmc  uttcgoiy-  murt  be  included 
the  nunierouj*  M>jKir.ite  bodies  into  which  It  is  |«Y)hahle  tlut 
yttrium,  itrhinm,  Kant:uium,  awl  other  "  oiementa  "— 
commonly  E<^uUk■d — havu  been  and  are  liciug  split  ut>. 
Where,  ihoii,  are  wo  to  draw  the  liric  ?  The  difTenint 
groupin)^  ahatle  otf'so  im]>erci!|ktibly  the  one  into  the  other 
that  it  is  im|we»iblo  tu  erect  a  defiuite  )>otu)d.ir>'  be- 
tween any  two  adjacent  Iwdiea  and  to  say  that  the  body 
on  thiR  »>ide  of  the  lino  ia  an  olotnoilt,  while  the  one  on  the 
other  sidu  is  nou-«loment*ry,  or  moroly  sometiung  which 
(dmnlalcA  or  ap|irnximut«s  to  an  element.  Wherever  an 
apjuireittly  ren-oonalile  line  might  he  drawn  it  wouUI  no 
doubt  bo  ca«y  at  once  to  a«6ign  most  t)odic«  to  tlioir  !MKi|'tf 
side,  lu  in  all  cases  of  cUasification  the  real  dilBciuty 
comes  in  when  the  bonlerdine  la  a|>|iroAcb<^.  Slight 
chemical  difforencw  of  eoureo  are  admitted,  and,  np  to  a 
certain  (loiut,  so  arc  wcll-niarked  [ihysicul  difforenoess 
What  aic  we  to  say,  however,  when  the  only  chemical  dif> 
fcrencc  is  an  almost  imperceptible  tendency  for  the  one 
body — of  a  couple,  or  of  a  group — to  precipitate  befoiti  the 
other  1  Again,  there  are  caaea  where  the  chemical  differ- 
ences  reach  the  i-anisbing  point,  altbough  weli-tnarked 
physioil  diffcroncos  still  remain.  Here  wo  stumble  on  a 
new  difficulty;  in  such  obacuritles,  what  ia  chemical  and 
what  w  pbysical  )  -Vro  we  not  entitled  to  call  a  slii;ht  ten- 
dency of  a  nascent  umorjibuus  prccipitnto  to  fait  down  in 
ailvauce  of  another  a  "phyaical  differeiice  !"  And  may  ir« 
not  call  coloured  reactions,  do|iondinj;  on  the  amounl 
somu  pLirticular  acid  pixisenl,  nnd  vatying  according  to 
eonccntratioii  of  the  solution  and  to  the  solvent  employ 
"cbomieal  ditTerunceciT"  I  do  not  see  how  we  cun  at 
elom6ut4i.ry  cbai-acter  to  a  body  which  differs  from  unotlier 
by  Well-marked  colour,  or  sifectrum  rexctioius  while  we 
accord  it  to  another  body  whose  onlv  claim  is  a  very 
minute  ditfcrcnce  in  basic  potvcrs.  liavn'ng  once  opened 
the  door  wide  enough  to  admit  some  8])ortruni  dill'crencea, 
wn  have  tn  inipiire  how  minute  a  ditfeii'nce  (jiLdlhes  the 
candidate  to  a  [iiiw  ?  I  will  give  iiisttnccs  from  my  own 
cxiwricnc«  of  some  of  these  doutitful  caudidat«s.  I.  Two 
cloHety  allifMl  htxliu;  ditTcr  slightly  in  liaaic  |iowent,  and 
more  doi'idedly  also  in  their  spectnint  reactions;  are  they 
distinct  cnliticK  I  I'robably.  yus.  2.  Two  bodioa  have  no 
distinctive  K|icctnmi  redaction,  and  differ  in  Ikisicity  so 
slightly  that  their  Reitarution  hii»  hitherto  (krovod  to  be  iu- 
possible;  but  thoy  uiffcr  decidedly  in  tho  colour  of  their 
oxides.  Are  they  dillercnt  1  I  Bnould  in  this  eiM  altoai 
yoi.  3.  Two  bodies  obtained  from  riiHcivnt  minerals  ba 
no  recognisable  chemical  diBcrencc,  but  there  ie  a 
lino  in  the  pbusithorcaccnt  spectrum  of  one  vhkb  U  a 
in  the  other,  uliat  are  we  to  wiy  in  tliis  cu«u  T  i. 
earth  Hejurate^l  with  euoiTUOlls  difficulty  from  its  a&si 
lias  a  Lurtain  very  definite  phosphorescent  sfiectnim. 
addition  uf  another  body  greatly  inten»ities  one  or  mure 
the  lines  of  the  apectnim  of  Uto  earth  so  sepanued,  wlj' 
U))un  the  other  linue  in  theepectnnn  of  the  name  cart' 
haa  no  action.     Is  the  basis  of  this  earth  sinijilu  or 
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iTu)  I  5.  An  earth  aliowiiij;  no  flifferpiicp  on  fniftJonii- 
II  has  »  pbo8pborvsc«nt  siicctruni  not  nmturuilly  itKxlitloil 
ly  the  lul  mixttin-  of  another  eiiith  :  l«it  tlio  rt^>lilhlil1  ylnwof 
one  part  of  the  <ijHM.-tnim  aa  ««cii  in  the  (ihriBjihoixiM-oi )C  U 
nippreBaed,  while  thiit  of  the  other  i»  not  ii9cd«<l.  Are  w« 
not  here  tilso  (lu»Iin>;  with  moro  than  one  sort  of  molecule  t 
t.  Kurtbs,  api»n>ntly  ths  same,  from  ditforeiit  niiuRniK 
IhIiuvo  uliko  chemically  nnd  ■|)e>;lroi«<^.>]>ic.illy,  with  I  bo 
fxception  tfaul  a  i-crtuiji  linv  in  the  fl]>ctt.niiii  of  tlic  nnu  is  ii 
littlt!  briij;]iter  than  the  L-orresiwiidinj;  line  in  rhe  B|Kwtrain  of 
iJw?  other,  A|fuin,  whore  are  we  to  druw  iLh  line  1  If  im  iin- 
mwliale  tluci^tion  were  r(M]uiru<l,  oikI  »  {x>ll  of  thv  rlioniii^t);  in 
tbi*  room  dcniiiiiflL-d,  wc  xboulj  jn-olialily  find  the  tlividitiji 
linBi  plurvd  in  all  ]Hi-iittnnR  iimong  lliQ.'tt!  R4'v(iii  oaaeR.  But 
Ui  bftvc  only  uiiH  iiiiik  in  tbu  vlfmontmy  biunircliy,  U> 
rtaas  thcMi  oliariiri-  hiuI  imlctiniu-  1iuilii;s  in  (br  satni-  nink 
witb  Ailver  unrl  chlorine  mi<l  oxygen  »nii  sulphur,  u  us 
manifest  an  almiixlilv  »»  il  wuiihl  )>«  to  put  ii  specie  of 
meteoric  tluitf  ii|mjii  a  Irve1  with  tbc  plariot  Jiijiitcr  Imx'iiusc 
iiotb  niity  I'v  ciillwl  ilistint't  inembm-r;  of  thu  lolar  system. 
In  there  oo  way  out  of  this  twiiiioxity  f  Mnsl  we  either 
kr  the  clciiivntiiry  exiiniinalion  ho  still'  ibut  only  snuju 
ur  TO  cuiiiltrliitvK  lmpi  iukk,  or  tniiKb  wu  o[iL<n  tbu  ux-iiuiiui- 
iii  (loont  so  witlu  tltuL  the  niimlH<r  of  a(lTi)is<iionii  is  limitMl 
ily  by  tbi;  imnilifr  of  ii|i]jli('iiiit»  I  Tbi-  ntil  difticiilty  vie 
icountvr  by  nnliiuiti-d  niiilti[iliuitiun  of  elenieiitH  ari'ws 
from  Ibu  iieriixlic  theory.  That  theory  hiw  reeeivwl  such 
sbunJiuil  verihtiilioii  uihI  vre  cannot  lit;btly  iiocepl  iiiiy 
inlcrprectuion  uf  phi'ituDKnin  uhicb  fiiil!i  to  Im  in  uiToixbitivL' 


,  with  it.     But  ii  we  supooso  the  t'leiwenU  reinforced  by  u 

siijt 


rust  uuiubvr  of  ItodieH  slightly  ditferinj;  fruiii  «iich  other  in 
Wr  pro|ienie»,  aiitl  furniiiig,  if  I  iii;iy  iLta   tlio  expre^stDu, 


^^pfijn-e^At ions  of  iiebiibt  wliera  wo  formerly  aaw,  or  iMlieved 

^Bve  snw,  sejKirate  start*,  the  |>erio<lic  arrangement  c-aii  no 

^Blon^er  Ite  dellnitely  gnispeil.     Nu  liitkj!;er,  tlut.  k,  if  we 

1^^  rMain  our  luiial  eorioepliun  of  an  eleuienl.     LlH  iis,  thou, 

tnotbfv  this  conception.    P'or  "oleiiiont  "  reud  '*  elenientiiry 

](njiip'*— fmcb  elotiieiitiiry  jiroups  I-ihtiij;  ihu  pliice  of  the  olil 

I       eleneut*  in  the  jjei-oiiic  sL'heine  — ajul  ihn  diltiitilty  fiills  iiway. 

^^Qn  iletiniii^  an  element,  let  iintiike  not  an  e-vternftl  lioiiiidi).ry, 

^Bbut  nil  internal  tyjie.     Let  nu  nay.  r.;/.,  the  .'«m;illest  (xrnider- 

^■■hle  t|LUinttiy  iif  yttt'iiiiii  i»  an  asAeiiil ilata*  of  ultinmle  atoms 

^Fifanoftl  iiibiiitely   moitt   like  luich   other  tbun   ibey  are  to 

tlie  atons  of  Any  other  uppnixiiuntin^  dlemenl.     It  (lne.s 

Bot   »ece*u)rily  follow  thai   the  iilonit  ith^ill   uU   l)e   alMio- 

liitdjr  alike  unioiig  tbetn»elvu)i.     The  atomic  woiglit  which 

ws  lucrtbc    to    yttrium,    therefore,    merely    represent.-)   a 

meat)  valiie  around  which  the  itcur.\\  nei;4hti«  of  the  iridi> 

viduul    ar-otiis    of    the    "  ubniieiil "    ran^e    williin    eertjiiii 

lifflite.     Itut  if  my  conjecture  is  tenable,  tuiild  we  aejiai'ute 

olom   from  iitom,    we   shmilil    tind   tbein    varying;    wiihin 

y       wwTOir  liniiu  un  eiieh  siiie  iif  the  ineiin.     The  very  procui* 

^Hlf  fnitioiiation   implies  the  existence   of   mtch   tliHcrenceA 

^Hb  certain  hudieH.     I'litil  lutely  Hiirh  IkmUiu^  {Ki.<4Si!d  nniNler 

^n«  Qlemeiils.     They  h^il  deKnite   prui^ertiejt,  cheinicMl  niid 

^K^jsioil ;  they  hiwl  recognised  atomic  weights.     If  we  take 

a  jKire  dilute  solution  of  nuch  a  IxhIv,  yttrium  for  inatiiine, 

ff]  if  we  add  to  it  an  excfl««i  of  Mrong  »ninioniii.  we  oliuiii 
])rocipibito  which  ip{ioiir^  {tcrfeetly  homu^enuoiini.  Hut 
iust«ad  we  aikl  very  dilute  iimmuni^  in  ([Unntity  nuffi- 
!ul  only  to  precipttiite  oneh.-*lf  of  ilie  tuiw-  preneiit,  we 
tain  no  immotliute  precij>itiitu.  If  wo  »ilir  up  the  whole 
oroU};hly  qo  us  to  insure  a  uniform  mixture  of  the  solu- 
tion and  the  amnmni^i,  and  set  the  ves*.'!  aside  for  an 
hour,  ciirvfully  oxiludiiij^  diiHt,  we  nmy  >^iill  titid  the  1ii|iu'd 
cb»r  and  bri^^bt,  without  any  voati^e  uf  turbiditv.  After 
tJtree  or  four  bonrst,  however,  an  oindescprive  will  ilmliire 
ibteif,  ami  the  next  inurning  u  precipJUli'  will  have  np- 

Kiarit  Now  let  IW  ask  onraelvos.  What  tun  lie  the 
eanin>;  of  tbia  pbtinomenon  I  The  i|Uaiiliiy  n[  in-enitilant 
Ided  wa»  iitsulKt;itint  to  throw  iKocn  moixt  th^ii  hidf 
tha  yttru  present,  therefore,  u  iiriH'ess  iilcin  to  soloction 
has  tieeii  goin^  on  for  anveral  rioi|,n<  The  pnnnpitation 
has  evidently  not  Wf^ii  etfectad  at  randi>ni,  ihoxe  mi>Wnle.H 
the  l«i*c  l)ctn|^  decomiiowd  which  happrneil  to  come  in 
Dntact  with  »  rorrcfljKtnding  molecule  of  ammonia,  for  wo 
kiken  rare  th:it  ihe  liqitidw  xbnuld  hvi  iiidformly 
m  thjt  one  milu.-ub!  of  the  nri;^iii:Ll  «:dt  wouhl  not 
mere  exposed  to  dcconijiosition  tb^n  tuiy  other.  It, 
fir,  we  oonsirler  the  Lime  which   ekjises  Iwfoie  the  u^- 


iurther.  we  oom 
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pearanee  of  a  precipiiitt(<.  we   eftROOt  AToid   coming  to  the 
euncliision  tbut  the  action  which  has  been  going  on  for  tho 
fipit  few  hours  is  of  a  selective  thanictcr.     The    problem  is 
Tiot  why  a   preeipititto  is  ]trodui<ed,  hiit  what  (leterminefi 
or  dire<:t«  «onie  atom*  to  fall  down  and  other«  to  remain  in 
solution.     Out  of  the  multitude  of  atoms  present,  what 
power  is  it  that  directa  each  atom  to  choose  ihe  proper 
path  T  We  may  picture  to  o«r«elve«  soma  *Uroetivo  for« 
)iu»siu;;    the  atoms   otie   by  ono  in  review,  eeloctin};  ono 
for  precipitation  and  another  for  Kolutioii  till  all  have  1»een 
adjuRtud.     In  order  that  RUeh  a  a<>loFtii>n  can  be  effected 
there  evidently  must  be  some  Hli^ht    ditfcrcnceE  lictween 
which  it  ir*  iKis*ibIo  to  select,  and  this  differE^nce  almost  cor- 
t-'iinly  niiiBt  be  one  of  Iwsicily,  si>  slight  iis  to  ho  imper- 
cciitiblc  by  liny  lent  at  prv.-'ont   known,   but  susceptible  of 
licin;^  nutnul  and   ciiCLiuni^d  to  a  (XJint  when  the  diffe- 
reiice  can  beappiwiatod  by  ordimiry  teau.     Let  us  follow 
our  alom»  thrmi};h  another  sta;fe  of  fractionation.    The 
iiniiiioiiia  has  divided  them  iiito  two  gn)ii|»,  one  of  which 
displays  just   the    mniutvet  (Kissible  suspicion  of    greater 
Kisicity  than  the  other.    I*t  m  re|H)nt  tho  first  expetiment 
ii;^tn  witb  those  two  gruii|in.     A;;itin.  we  oblain  fixjm  each 
It  precipituteaiiil  ii  sobition.  so  ihil  we   have  now  I  wo  pn>- 
ei)iit;itos  and  two  solutions.     It  is  e\  idi:nt  that  wheruus  the 
prccipiUite  fmin  th;;  orj^iiml  !sn\i  wa.-; (slightly  lens  1>;u<ic  Ihaii 
that  which  renmineit  dii^solvod,  the  secotid  precipitate  from 
the    first   precipitate  must    have   its   leuttc    chamcter   still 
further  diiiiiuinbe-l,  white   ut   the   Name    time  the  necond 
xidution    from    the    tintt   solution    must   cunt^iin    seleeLi><l 
utoms    of    :t    e!i;^htly    bighur    degree   of    Inisicily.      The 
legist    Itasie  at  one  end  and  the    must  basie  at  the   other 
end  are  thun  two  removes  each  from  the  ori^pnul ;   and 
treating  tbeni  in  the  same  uay  for  ii  ihifd  time,  we  obtain 
two  groajw  of  atoms  which  are  three  ramf>vei  from  the 
eeiitre.     {The  iJitemiediale  groups  need  not  Iw  here  dis- 
cusxeil.     liv  xyttermtlie  mixin;:«  they  eon  \u>  made  to  con- 
tribute thetr  (jiiota  to  the  end  gi-oiijw.)     Ity  repeating  this 
o]rerjLioii.  not  once  or  twice,  but  iiiiuiy  hnTidrcdn  of  rimett, 
thoKu  alonitt  haviu);  a  lemlency  to  come  down  (irti  alwav** 
going  one  way,  and  those  bii\iiig  u  tendency  to  remain  d)s- 
AolvtHl  alwayo  goinj;  the  othrr  v\iy,  we,  so  Ui  .spe;jli,i>ibicuto 
the  atiiKH.  mldin^  lo  them  nu  fri;:«h  properiie.'*,  but  dmwing 
out  -Jiid  giving  free  scope  (o  pnj|K'rt.H'a  that  ulicudvexixt^'^l, 
but  thfit  were  pieviniitly  iit,(Aked.     A  siinilur  ufMence  of 
abKobitc  hoinoj^eneity  may  jiossibly  yet  lie  iraewl  in  miuiy 
of  the  "eleinctil«'' if  once  tho  i-ight  reagentK  are  seloetedl, 
and  if  laborious  chemists  are  to  ee  found  willing  to  devote 
ye«ra  to  re.*eiinlies  Iwrreri  to  ouiwani  seeniin)^.     That  thit 
deviation  from  ftbaolnle  bomugeneity  should  mark  the  eon- 
siitution  of  these  molecules  or  aggregations  of  mutter  which 
we  deHignate  elements*  will  jierhapft  Ite  clearer  if   we   return 
in  i I ii^igi nation  lo  the  earliest  dawn  of  our  malemltinivemo, 
and,  face  tof^co  with  the  (irciit  Secret,  trv  to  consider  the 
[intiTos.ses  of  elemi^ntiil  evululiun.     (ioitij;  liack  to  tbu  "  (ire- 
inist,"  the  "  Vr-WltjH"  of  ibe  (iertnan  ]d)iloi4opherft,  or  the 
"protyle. "  sm,  after  Uogcr  Ktcou.  I  hiivc  venturorl  to  call  it, 
we  see  an  infinite  nunitHir  of  inbnitelv  snuill  ultimate,  or 
rather  uUinmtiiiKiniaip.  pariidcji  gnubially  accreting  out  of 
"fornilesH  niiitf"  iind  moving  with  iiieoiieeivablw  velocity  in 
all   directions.     Wo    tinil    tkoso   |)artic]e«j    which   appruxi- 
nmtely  have  the  winie  nite  and  modes  of  movement  Ijegin- 
ning  to  heap  them><elvi>*  tJit^ethei-  by  virttie  of  thut  ill'Uiiucr- 
stood  tendency  through  which  Hko  and  like  come  together — 
that  principle  by  virtue  of  which  ideiiiical  nr  approx imntalr 
identical  liiHlieK  are  fonnd  collected  in  mnxsiis  in  tlie  cnrths 
ciusl  iristesid  of  Iwing  iiiiifonuly  distributed.     One  of  tho 
first  re.snili>  of  this  massing  rciiilency    is   ibe  formation   of 
ceiliiin     iwxlal     jmititM    in    k|mcc,    lieiweon    which    occur 
approximately  void  intervals.     Uow  such  iiodefl  and  sjMces 
come  to  Iw  formed,  we  shall  better  l)e  able  to  understand 
by  a  very    few   Kim|)le  illustratioiiK.  ehooiting  in  the  first 
infituiioe,  insto^id  of  ultimat«  atoms  bi-in^  mo'i  and  women. 
If  ive  take  any  verj-  fretpionted  street  in  London,  say,  Fleet- 
street,  jit  a  Lime  when  the  animaletl   cnrmnt  riiii*  jtreltv 
wpuilly  in  two  dirt'ctions ;  and   if  our  ruto  of  wnlkinf;  u 
somewhat  greater  than  the  mean  siieed  of  the  other  foot- 
juKKen^ere,   we  shall  oWrve   that  the  ihningR  on  the  font- 
wayii  ure  not  evenly  diiLribntetl,  but  consist  of  knotH  or 
groups— we  might  almost  siiv  blocks  -  with  comiiunttivety 
opiju  interveiung  spaces.     The  explanation  of  this  miequil 
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.igglomcniliori  of  indiviclnals  is  simple.     Roaie  two  or  throe 
persons,  ■whose  rate  of  workiiiy  is  slou'er  tbaii  the  average, 
samowluit  retard  the  movement's  of  otb«T  persons,  iv-hethcr 
travelUiig  in  thu  oatae  or  in  the  opposilu  dircctioH.     Iti  this 
manner  u  slight   t«mi»rary  oliBtruction   is   creatwl.     The 
pursutis  behind  catch  up  Ice  obHlniclion,  uiid  so  iiKV6o«e 
tl ;  vrfailn  those  in  the  front  of  ihu  olmtniction,  hurrying  on 
imhinctartKl  at  their  former   iiito,    leave  a   compunilivuly 
free  ft-nd  open  Epa<;e  until  they,  too,  find  themselvea  de- 
layed further  on  by  another  little  t^roup  uf  lniteroi-s.     The 
same  {n'ocvcs    miiy    lie    otMeri'od    wit!i    vehicles    in    the 
canwe-way  of  much  frttijuented  streets.    Thus,  we  find 
that   oifFereticfio  in  rate    of    movement  itre  Kutht-itint  to 
nrrange   a   miiltiinde   of    moving   iKHliex    into  a  iiuriex  of 
knots  and  gajw.     In  ii  i-rowdwl  Uiunxighlai-E-   like   Fieet- 
Hlroot,    with  two  o[i|)08in^    htiranu   cun'fntn,    much   regu- 
larity lit  the  sequence  of  ttieec  kitotA  unci  voids  is  nut  tu  l)e 
expected :  Imt  i(  the  oljserver  happens  to  lie  wiilkini;  ivith 
a  crowd   whoite  coti9tiluet)t«  are  travelling  in  the  same 
direction,  the  reguUrity  becomcH  more  iipimrciit;  and  if, 
ta  is  sometimes  th«  ctise,  a  little  rh}*thm  is  infused  into 
thu  step   by  nn  nccompaniment  of   cniisic,   the  knote  and 
gaps  liuconie  so  orderly  thiit  the  distAncu   hetwciun  one 
block  and  another,  measured  in  yards,  will  Iw  (ouml  not  to 
differ  voi-y  greatly  from  oiie  end  of  the  road  to  the  "iher. 
If,  instend  of  iricu  and  women,  wo  exiwrimont  with  little 
aOpuna   of    Niib«Lincet4   of    upjiniximiilely    cpiul   si/.e,    but 
'vRcring  in  specific  gravity,  Jind,  mixing  them   in   a  hori- 
Konta)   tube    with    water,  we   set    tliem    in    movement  by 
rhythmical    agluiion,  similiir  plivnumena   will   occur,  and 
the  heavy  and  light    powders  will    sort   themselves   in  a 
very  rcgidai"  iiuiiiner.     Ucfcendtiig   to  a   lower  degree  of 
minuteness,  we  all   know  what  occurs  when  an  iniiuction 
current  in  i».i«ae'l  through  a  rarefied  giia.  Here  the  particles, 
being  nxempt  from  free  will  or  ciipiice,  implicitly  obey  the 
law   I    have  Httomplwl   I«   illustrate,  and  out  of   infinite 
disorder,  under  the  inliuence  of  the  electric  rhythm,  sort 
theiuselYos  into  bcautifid  fornix  of  stnitificulions.     Let  iin 
now  return  to  our  ultimate  ntouis,  where  the  case,  though 
much  inorti  eoniplicated,  in  of  the  sime  character.     We  will 
8iii>|KK4e  corUin    points  in  space  whore  the  Aret  tsto[i  in 
difTcrenti.itiim  h-is  bcon   uchievod.     The  ultitnuto  particles 
have  coraineiicwd   to  vibrate  in   their   nowbnvn   nnergj-  in 
all  dirwlione.   and  with    velocities  nuiging  from  Koro  to 
infinity.     The  law  which  wo  Imvc  traccit   fmm  imimatud 
beings  and  coarse  |mwders,  lionTi   tn   the   molocidiw  nf  a 
rarehod  gas,  etill  holds  good  nt  this  tmnHrcndeiitAl  ntagc 
of  matter,  and  the  imuginntion  kui  picture  knots  and  voiuH 
mdaaiij  formijig  there  as  well  as  in  Fleot^street.     The 
nHTW  oWtteles  will  ohstiiK't  thi>  (iiiickcr,  tho  more  n\pi(l 
will  niHTi  uji  to  the  biggiinlH  in  front,  and  wu  shall  soon 
have  gron|)*  fcirming  in  ililTerent  |«rts  of  space.     Tha  con- 
fltituerilj'  of  f.wh  gi'unp  whoso  rate  of  vibration  i;*  not  in 
nccunl  with  tho  mean  rate  of  the  bulk  of  thv  comfiononts 
of  that  groii]>  will  work  to  the  outside  and  l>e  thniwn  off 
to  find  other  groups  with    which    they  are  moro  in   har 
mony.     In  time,  thcrefurc,  a  conditiou  of  stability  la  esUi 
blishod  between  the  various  grt>ui>s,  antl  we  may  rail  these 
the  raolonilus  of  our  present  system  of  elementary  bodies. 
With  regard  to  tho  place  wbcro  atoms  come  into  existence, 
it  seems  to  me  almost  certain  that  if  their  oxistcnic  has 
had  a  Ijegiiining,  it  has  liegini  at  the  verv  e<lgi!  of  the  pro 
tyle.  or  tlie  ■.onfince  of  the  universe,  una  that  their  «uhsc^ 
ijuent  migrations  have  always  l»ecn  inwaivla.     Indynaaiical 
laDgiiii.ge  every  now  ]H>iutioii  into  which  nn  atom  o.iu  glide 
mudt  Ih.' fiomn  ixjsitioii  of  higher  to  n  position  of  lower 
Twt*ntial.     [f  the  atom  has  had  a  Iwginning  is  must  there- 
fore  have  liocn  whore  the  potential  in  highest — 1>.,  an  the 
coiUines  of  tho  utiivcrse ;    and  if  it  comes  to  an   end, 
it  must  be  where  tho    potential   is    lowest,   i.c,  in  tlio 
centr«  of  overgrown  Mnr»;  so  that  the  extinction  nf  the 
central  jjart  of  a  star  when  It  becomes  overgrown  it  that 
which  piit«  a  limit  to  the  size  a  star  can  attjun  hv  attracting 
to  iteelf  surrounding  m:itt«r.     This  aiwigning  of  the  places 
whoi"*  chemical  atoms  have  their  origin  und  where  they 
meet  with  extinction  eeems  the  only — or  almost  tho  only — 
conclusion  we  can  yet  with  eonfideiire  ailvance.     From  the 
above  illustrationa  it  will  he  seen  that  the  coTistitnont  atom* 
of  these  niolcciilos  originally  may  not  have  been  gifted  with 
«xiiGtly  the  same  s[x^  or  amjilitude  of  vibration.     Li  the 


molecule  of  a  certain  grouji  lot  the  form  of  energy  -rhich 
has  for  a  factor  what  we  call  atomic  weight  be  reprownted 
by  the  ligiue  355  ;  it  Io1Iot\-i»  from  the  foregoing  exposition 
— which  1  have  eiideavourodt«makc  clear — that  wliile  tho 
great  bulk  of  its  cora[)onent  atoms  have  this  atomic  weight, 
a  small  percentage  may  vaiy  from  this  figure  to  the  ext«nt 
of  a  doL-imai  place,  Avhilc  a  few  others  may  strav  m  much 
as  a  whole  numlior  or  two  on  oiie  side  or  toe  other  of  the 
mean.  The  idtimat«  atoms  whose  rates  are  not  exactly 
S5'f>,  but  a  little  higher  or  lower  than  SD-^,  will  congregate 
around  the  3.'i'.'>  nucleus,  forming  a  group  whose  average 
value  will  he  3.T-.i.  In  like  manner  similar  groups  will  be 
foi-nied  having  the  average  i-atot  of  80  and  137,  while  inter- 
mediate spaces  will  be  cleared,  the  idttmate  atoms  which 
occupifft  these  lone  spaces  Iwing  attracte«l  to  the  chlorine, 
bromine,  and  iudinc  grou|>iiigs.  Tbe.te  groupings  re[>re8ent 
what  at  |>rescnt  wc  call  element^  but  which  1  conjecture  may 
puasibly  consist  each  of  an  elemiint  and  of  a  certain  numlwr  of 
itieUi-eleinent»,  or  each  may  be  formwl  uf  a  whole  group  oi 
meta-ck-utcnts,  none  of  which  greatly  prcjK>ndcnite  over  the 
remainder.  On  the  threshold  we  encounter  an  olnoftion 
very  tlMrly  stated  bv  CUrk-MuxwoU  in  his  "Theory 
of  Uait  "  (1871).     *' (  do  not  think,"  says  this  CTiinent 

n'lysiciflt,  "that  the  jierfect  identity  which  we  observe 
twccn  diRerent  portions  of  the  same  kind  of  matter  can 
bo  explained  on  the  statistical  principle  of  the  stability 
of  the  averages  of  large  numbers  of  quantities,  oach  at 
which  may  differ  from  the  mean,  for  if  of  the  molecules 
of  some  sub.'itunce.  such  as  hydrogen,  some  were  of  alighlly 
greater  mass  than  others,  we  have  the  roeana  of  piWucing 
a  se|)aration  between  mr>leciiles  of  different  naasee,  and  in 
thin  way  we  should  be  able  to  [>roducc  two  kinds  of 
hy«h'uc(^n,  one  of  which  would  l>e  somewhat 'denser  than 
the  other.  As  this  eannot  t>e  done,  we  murt  admit  that 
the  ipiulity  which  wc  assert  to  exist  liotwuon  tho  molecules 
of  hydi-ogcn  applies  to  each  iiidividii:d  mnlocule,  and  not 
merely  to  the  average  nf  grnnns  of  millions  of  mnleculea. 
The  molecules  of  tlic  atmc  suljatancc  arc  all  exactly  alike, 
but  (liircrent  from  those  of  other  siihutanccs.  There  is  not 
a  regular  gnutalion  in  the  mu»n  of  molecules  from  that 
of  hydrogcti,  which  is  the  least  of  those  known  to  us.  to 
that  of  bismuth  ;  but  they  all  full  into  a  limited  number  ol 
claases  or  specip.3,  tlip  inilividiials  nf  each  speciea  being  exactly 
similar  to  each  other,  and  no  intermediate  links  are  fotuid 
to  connect  one  uiwcica  with  another  by  u  uniform  gradation. 
In  the  case  of  molecid«.s.  however,  each  individiul  is  per* 
maneiit;  there  is  no  generation  or  destruction,  and  no 
variation,  or  Hither  no  difTerence,  between  tho  individuals 
of  each  B|>ec)es.  Our  molecules  are  unalterable  by  any  of 
the  prncessoa  which  go  on  in  the  present  state  of  thin^, 
.T-nd  cvcrv  individual  of  each  s)HscioH  is  of  exactly  tbo  same 
magnitude,  as  though  they  had  all  been  cast  in  tho  tamo 
mould  liko  bnllets,  and  not  merely  selected  and  groupwl 
act!otxling  to  their  aaa  like  snuill  shot."  1  think  it  evident 
that  the  st^itcnients  here  fpioted,  some  of  which  involra  no 
Kituill  amniint  of  ai*sum]ttion,  no  longer  accord  with  facts, 
for  wo  actually  do  lind  variations  lietwocn  the  projierties 
of  certain  mulccntcs  which  heretofore  had  been  i>ronounced 
identical  with  each  other,  Tsike  the  case  of  yttrium.  It 
bad  ita  dofitiite  atomic  weight,  it  Imhavod  tn  every  reajiect 
as  a  simple  body,  an  element^  to  which  we  might  iniloed 
odd,  hut  fi-oni  ivhich  w«  could  not  lake  away.  Yet  this 
yttrium,  this  Hiip[>oscd  homogeiiooua  whole,  on  being  atib- 
mittcd  to  a  certain  method  of  fi-actionation  is  resolved  into 
portions  not  alwolntely  identiral  among  themwlves,  and 
oxhiliiting  a  gmdation  of  properties.  Or  take  the  case  of 
didymium.  Hero  was  a  ImxIj  In'-lraying  all  the  recognised 
ehancter*  of  an  elemenU.  It  had  been  separatod  with 
much  dithculty  from  othor  bodies  which  approximated 
closely  to  it  in  their  prn]>onieii,  and  during  tnis  crucial 
pfofiosa  it  had  undergone  very  Revere  treatment  and  veij- 
close  scrutiny.  In  sfiort,  until  lately  w«  might  have  said 
of  it  just  what  ('ierk-Ma3:well  savs  of  hydrogen,  that  tbe 
quality  which  we  assert  to  exist  ^t  ween  the  molecules  of 
didymium  npplies  to  each  indiridtul  molecule,  and  not 
morel  V  to  the  average  of  groujts  of  million?  of  molecules. 
Hut  tfien  ciiTur  another  chemist,  who,  treating  this  aesuraed 
homngene»ui>  ImhIv  by  a  peculiar  procfifls  of  fractionation, 
resolved  it  into  tlie  two  bodies  prasoodynuum  and 
I  neodymium,  between  which  certain  distlnctiona  are  pe^ 


eeptibte.  Fuitlier,  wo  even  n6w  have  no  certainty  that 
ncndjiniuRi  and  pnLflQod^inimii  arc  simple  hodiea.  (>n  the 
ruatniT,  they  likewise  exhibit  o^iaptoiis  of  splitting  up. 
Now,  i{  one  Biij^joeed  olomont  on  proper  treatment  ia  thu« 
found  to  coninnse  dicHimilar  molecule^;,  wo  oro  Hurely 
wurant«tl  in  asking  wTietTior  similar  r«nilta  might  not  lie 
obtained  in  other  eli>ntents,  pcrha^M  in  nil  eTements,  if 
trattad  in  the  right  way.  Wo  may  cron  a»k  'H-hore  tho 
prooeaa  ol  wrting-ont  in  to  atop— a  ptxicesa  which  of 
cooTM  presupposes  varintionH  l>otwoGn  tho  individual 
noleculoe  of  each  mtccioH.  iVnd  in  tho^o  eiicccssivD  s«|mni- 
tions  we  nAtiinilly  nnd  bodies  approaching  more  and  more 
closely  to  eiifh  other.  Dr.  Auor  voii  WelabiLch,  the  <lis- 
rorercr  of  neodymium  and  prjsoodyraium,  ronuirks  that 
thoM  bodicK  "apj>roxiniatc  more  clo»oly  to  oanh  other 
than  any  two  siipjioDGd  simple  bodies  yet  known."  Thue 
we  approecb  nwirer  and  nn&T^v  oithor'to  a  regular  tt-ada- 
^H^o  III  the  moleniles  or  to  the  rocoKnitioii  of  thoRc  inter- 
^HnodiAte  links,  which  I  huxe  named  "  meta-olements  "  or 
r  «l«a«ntoide.  A  ftuggestion  here  occurs  tbut  it  may  bo  lo  the 
I  presenco  of  these  metaHjlemonta  that  so  many  of  tho  rhemi- 
[  c^  elements,  while  uppronchin^  closely  in  their  atomic 
■weights  tho  raluee  roquii-ed  by  I'l-out's*  law,  deviate  from 
it  by  a  small  but  inoatiiiniblo  amount.  We  can  acarcoly 
regard  their  approximation  as  purely  iiccidentat.  We  now 
come  to  the  last  objection  iwrtinently  put  forth  by  Clork- 
Jdaxwcll  to  the  hypotbosis  that  the  eleinonta  aro  nnt  aliEo- 
Intely  homogeneons.  He  writes  : — '*  It  is  difflruli  to  con- 
ceive of  selection  and  elimination  of  intermedials  viiriotioK, 
for  where  can  these  eliminated  moleculos  have  g:ano  to  if, 
)u  we  hate  reuoii  lo  Iwlieve,  the  hydrogen,  &c.,  of  the 
fixed  stars  is  composed  of  molecules  idonticAl  in  ull 
respects  with  our  own  ) "  In  tho  tirat  place,  wo  may  call  in 
qtieetion  this  absolute  molecular  identity,  since  ne  have 
Ijtberto  had  no  meaiis  for  coming  to  a  conelndon  Rave  the 
neana  furnishod  by  the  spectroscope,  M'hilc  it  is  admitl&d 
tJiat  for  accurately  comparing  and  cli.>tcrimiiiating  the 
suoctm  of  two  bodies  Uiey  should  lie  oxuminod  undtT 
identical  states  of  temperature,  pressure,  and  all  othet 
physical  conditions.  We  have  eert-ainly  «een,  in  llie 
spednuu  of  the  mn,  mys  whii'b  wo  have  not  lioun  able  to 
iaeoti^'.  "We  bave  stipposod  the  cosmic  cycle  re-ontoring 
in  sacceasire  [terioil!*,  during  a  fall  of  tcmjieratiire,  the 
same  region — siy,  fur  iuHtAnce,  where -chlorine,  brcimine, 
or  iodine  have  been  formod.  If  most  of  tho  atoms  present 
vpproximate  more  or  les-i  closely  to  .'r>'.'i,  HO,  ur  127 — the 
atomic  weightJi  ot  these  three  liodies — ihey  ivilt  Iw  in  uuii- 
aei}U6noe  enaily  diajio&cd  of.  But  there  may  bo  iHJsides  a 
iew  iiit«ni>odiato  atoms  having,  say,  atomic  weights  of 
IxTtween  36and  79  and  between  81  and  126.  Thu«i>  atouiK 
will  be  attracted  to  the  mii^HL's  o»  one  ))i<le  ur  the  other  of 
the  cyclicd  track.  Wo  can  even  imagine  sparse  atouin 
scattered  so  far  from  the  cenlre  line  of  li-iick  ax  to  bu  mid- 
way  betveen  chlorine  or  bromine  ur  liotweon  bromine 
and  iodine  ;  those  wanderore  likewi&o  will  bo  alowly  picketl 
np,  suv\  will  {^iivitate  to  chlorine,  bi'omiue.  or  ioilinu  :  and, 
lisUig  thufl  accounted  fur,  none  uoed  Iju  elimin:it(H).  It  in 
not  uapoedible,  moreover,  that  the  elementary  utouir<  thcm- 
•elve»  are  not  the  Ranie  now  as  when  Kret  geueiutcd.  For 
if  an  atom  has  cumnioneud  itit  axiHt«nco  ut  a  certain  ejioch, 
and  may  go  throiu;b  such  viciasitudei)  that  it  will  cease  to 
exist,  it  seenisat  Kast  prolnble  that  it  nuiy  undvr^  intvurd 
charge.  These  viciKsitiideji  probably  directly  alTect  only 
tJie  primary  motions  which  constitute  the  existence  of  the 
atom,  but  they  indirei;lly,  and  only  inn  nlight degree,  atToct 
those  secondary  mutiunK  which  pruditci*  ;[11  the  eflecte  wu  can 
observe — chemical  etfect^,  heat  etTecta,  electricwl,  and  so  on. 
Thus,  while  the  life  of  un  atom  may  be  waning  itwiiy  under 
the  >'ajious  experiences  to  which  it  is  siibjettad,  it  may,  and 
probably  does,  appear  lo  us  the  same  as  at  lintt.  lint  per- 
baps  not  iiuile,  no  that  atoms  originally  alike,  taken  fium 
diflersot  mineials  collectwl  at  widely  Bej)anit«d  stations  on 
the  earth,  ma}*  have  had  sutficiently  diti'orent  [lo-tt  histories 
lo  have  come  to  be  markedly  diU'erciit  in  rcgacxl  tu  tho 
primal)'  molkinti  which  elude  our  olHtervaiiun,  ami  through 
the  very  alijjht  influence  wliich  changes  in  the  priniar}' 
motioDt  have  on  the  Mivuiidury  nkotions,  may  be  just  |x.'r- 
c^itiUy  diSbrciit  luiUer  uur  cxiKTiment*.  From  this  jiolnt 
of  view  a  rare  element,  like  a  rare  plant  or  animal,  is  one 
wfaiJl  baa  failcl  lo  develop  in  banuouy  with  its  surround- 


ings.   This  view  lends  it«elf  vtry  naturally  to  tie  facts  we 
einiounter  in  our  fractionation  cxperimont«.     Where  all  the 
idtimale  atoms  have  precisely  identical  rates  of  vitiration 
any  fractionation  is  impossible.     Where  such  rates  are  not 
identical  the  process  proves  successful,  and  all  the  more 
easily  the  wider  the  differences  among  the  vibration-rates  of 
the  ultimate  atoms.  The  bodies  ihuj*  split  ofTnecessarily  very 
closely  approximate  to  each  other,  and  the  further  we  piisti 
our  frdclio nations  tbe  loss  marked  are  the  differences.     But 
us  wo  review*  the  series  of  elements  Arranged  on  the  cur\'e  I 
adopted  from  Prof.  Kmerson  Koyuolde  to  illustrate  my  ad- 
dress on  iho  "  CJoucais  of  the  Element*."  delivered  before 
the  chemical  section  of  the  British  A-isociation  (Birmingham 
meeting),  we  cannot  foil  to  bo  struck  by  a  consideration 
which  at  lintt  ai^bt  amiears  absolutely  fatal  to  the  notion 
o(  the  pnxlnction  of  tne  elonienls  from  a  «erie8  of  "  knots," 
as  just  described.     If  the  element  which  wo  call  aluminium 
has  been  formod  from  ultimate  atoms  having  rates  of  vibni- 
tion  of  the  rate  27,  ur  a  little  more  or  less  so  as  to  j^ivo  a 
me:ui  of  27,  and  if  the  atoms  hetwooii  alummiiunand  the  next 
element  in  the  series  havu  in  this  manner  been  sorted  out  to 
the  one  band  or  the  other,  leaving  a  void  between,  we  should 
expect  that  their  projwrtias  would  not  differ  very  widely  from 
each  uther,  or  at  leaat  that  thoy  would  present  considerable 
analojjiuH.     Now,  to  a  ccixain  extent  this  is  actually  the 
cuse.     L^pon  aluminium  follows  silicon.     We  may,  peraaps, 
conceive  thote  two  clement^  as  springing  from  the  difl'er- 
cnliutiou   of   a   nearly    homngcneous   sn-nrm    of    tdtimate 
atoms.     But  if  we  puriuethe  curve  onwards  what  elements 
follow  f      Phosphorus,    sulphur,    and      chlorine — bodies 
heterologous  with  each  other,  antl  heterologous  with  silicon. 
Wu   can   scarcely  imagine  original  atoms,  mo  to  speak,   in 
doubt  which  of  two  ugj^i-vuations  they  should  join,  the  one 
being  silicon  and  the  other  nhospnoroiis.     rior  cjin    we 
conceive  of  anything  being  H|)lit  off  from  sulphur  which 
should  make  even  tho  slightest  approximation  to  chlorine. 
It  appears  to  mo,  however,  that  those  difScidties  are  more 
apjjarent  than  real.     In  the  Birmingham  address  already 
referred  to  1  rak»d  my  audience  to  pictiue  t3ie  action  of 
twu  forces  on  the  origuial  protylo — one  being  lime,  accom- 
panied by  a  lowering  of  temparatiu^ ;  the  otlior,  swinging 
to  and  fro  like  a  mighty  penmilnm,  haring  periodic  cycles 
uf  ebb  and  swell,  rest  antl  activity,.  Ixiing  intimately  con- 
noctod  with  tho  im|X)riderable  matter,  essence  or  source  of 
en>erg^-  wo  call  electricity.     Now,  a  simile  like  tliis  effects 
its  object  if  it  fixes  in  the  mind  the  [articular  fact  it  is 
intended  to  emphasize,  but  it  must  not  l>e  expected  neces- 
sarily to  run  paniliol  with  all  lUe  fact*.   Bomdus  the  lowering 
uf  tompcrnturc   with    tho  jtoriodic  ebb  and  flow  of  elec- 
tricity,   iKwitivc  or  negative,  retpiisite  to  confer  on  the 
newly-lwni    elements    iheir    particular    atomicity,     it    is 
evident  tliat  a  thini  factor  must  be  taken  into   account. 
Nature  does  not  act  on  a  flat  plane ;  she  demands  space 
for  her  cosmogcnic  operations,  and  if  we  introduce  space 
AH  the    third  factor  all  appears  clear.     Instead  of  a  peu- 
dtdnni,  which,  though  to  a  certain  extent  a  good  illiistra- 
traltori,  \i  iin [tossiblc  as  a  lad,  let  us  uuok  sume  mure  satis- 
facU>ry     way  of  representing  what  I  conceive  may    have 
t^ken  place.     Let  uh  sup^iose  the  zigzag  diagram  not  dniwu 
upon  a  |»IiiTio,  but  projected  in  space  erf  three  dimensions. 
\v  hat  figin'o  cAn  we  best  select  to  meet  all  the  conditions 
iiivolvod 'f  Many  of  tho  factA  can  be  well  expUiincd  by  sup- 
posing the    projection    in    B[jaco  of  Pi-of.  Emerson  Itey- 
nolds  8  xigzag  curvo  to  bo  a  spiral.    This  figure  is,  however, 
inadmissible,  inasmuch  as  tho  curve  has  to  pas.-*  thi'ougli  a 
point  neutral  as  to  electricity  nnd  chemical  enerjiy  twice  in 
ciich  cycle.     We  must  therefore  adopt  some  other  figure. 
A    ligiu'c  of  eight  or  lemniscate   will  foreshorten  into  a 
zi^Eag  jiut  as  well  ut  a  spiral,  and  it  fallils  every  condition 
of  tho  problem.     Such  a  tigure  will  resull  from  three  very 
simple  simultiujeoua  motions.     First,  a  simple  otscillatiou 
backwai'ds  and  forwards  (suppose  east  and  wost) ;  secondly, 
a  simple  uacillatiun  at  right  angles  to  the  former  (sut)pose 
north  and  south)  of  half  the  periodic  time,  i.e.,  twice  as 
fast ;  and  thirdly,  a  motion  at  right  angles  to  these  two 
(sup|>use  downwards),  which,  in  its  aimpleet  form,  would 
be  with  unvarying  velotity.     If  we  project  ihi?  tif^ire  in 
space  we  find  un  examination  that  tho  |>oints  uf  the   curves 
where  chlorine,  bromine,  and  iotline  are  forme<l  come  close 
under  eaob  other ;  so  also  will  sulphw,  soloiiiiuu.  and  telle- 
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rinii)  ;  ;ig:>in,  pho»]ihonis,  u-senic,  and  antimony ;  and  iti  like 
manner  other  senes  of  aiinIo(;oiiB  bodies.  It  may  l>e  asked 
whclher  this  sclienie  i-x|tluinH  lioiv  iind  vrhv  the  element.^ 
a{>])eur  in  this  unier  t  Let  lis  iiiiii{^ne  a  cvrftutl  tniiitdutioii 
ill  s[Hice,  eiich  rerulution  wit  iiuHi^itig  tni^  >i;oiiei;is  uf  the 
grou|»  of  elements  wliii;h  I  ijreviouijy  re]ii-caente<l  iw  pm 
(lucea  (luriiia  one  coiiipititc  vitinitioti  of  the  [wndntiiin.  L»t> 
UH  sii|)]x>ee  thnt  one  cyclu  bus  thitu  1>o«n  coinplKteil,  tho 
ccnt4-o  of  the  iiukiiown  ci-Oative  force  in  it«  miichty  journcv 
tJiroiigh  «j>auehavini^  scjiitercd  nlvnjc  its  tracli  tlie  jinrni- 
tivi!  iitomii — tht!  goeas,  if  1  may  itse  tlio  expression — which 
presently  arc  to  coeileeve  aii<l  develop  into  the  groii]>iiij;H 
now  known  i)i<  lithinm.  lierylHiim.  iM^mn.  farboii,  nitrogen, 
oxygon,  niiuriiiv,  sudiiiin,  niauiitMinm,  iihiniiiiiiini,  siljuon, 
)iho«j>horus,  sulphur,  luid  chlorine.  What  ia  most  probably 
the  lonn  of  tnwk  now  piii-»no[l(  Wore  it  ntrictly  ronHnisI 
to  the  game  plune  of  tviujwrjtiu-e  ami  time,  the  next  clu- 
mentjit*)- groiipin);;s  to  appear  wouM  again  havo  been  those 
of  lithinm,  and  the  nnginal  cycle  would  have  lieoii  eter- 
nally re]i«a.l«d,  jiriKlnciit;;  again  and  iigain  the  tuinio  14 
olQDionrx.  Tho  cunilitionK,  liowever,  si™  not  <|uiti>  the  wiine. 
H|Ki«o  luiit  elotitjivity  are  im  at  timt,  Init  t«ni|H!r.ititr«  lia» 
altered,  uihI  thiix,  iiisleiul  uf  ihu  iitoin»  uf  littiiuni  U-iriu 
siipplemoutcd  with  atoms  in  ull  roi:4|)ucL«  amilogone  with 
thentaolvei),  the  atomic  tn'Oiipinj,'B,  which  come  into  lieing 
when  the  second  cycle  comnieiiL-em,  form,  nut  itthinni.  Imt 
its  liiieul  dosL'cndunt,  [lotusaiiim.  SiiptHuio,  therufuru,  tho 
'■M  griiirratrie  travelling  to  and  Iro  in  cycles  along  a 
lemniscate  t^ith  iw  Jiliovc  !«ujy:e.il(;il,  while,  ainiiiltaiicuusly, 
teinpcniluru  k  declining  liikI  liiiiti  is  llowin^  on — vuriatiuns 
vrbich  I  hiive  endeavoured  to  rej^r^sent  by  the  downward 
sink — each  coil  of  the  lemnit^catc  tr.u'k  crosses  the  same 
vertical  litio  at  louvr  and  lower  jiuiiits.  Proje<:ie<l  in 
space,  the  ciin'o  ahowa  a  central  line  neutral  oa  far  as 
olectncily  i«  cnmcnied  ami  nenti'al  in  cheiiiical  pruiterties 
— IMwilive  electricity  un  the  north,  nvf^ative  on  the  eoiilh. 
Dominant  atomicities  ;ire  governed  ty  the  cUstJince  east 
anil  west  front  ihe  neutnil  centre  line,  niouatomic  eleuieiittt 
being  unu  roiuovo  from  it,  diutuiiiie  two  rmiiovM,  mid  mi 
on.  Ill  every  successive  wiil  the  same  law  holds  gcMxt.  A« 
the  mij;hty  focns  uf  rrealivc  energy'  i!oe.i  round  we  «ce  it 
in  succeinivv  cycl<!<i  i4unin<'  in  one  tract  of  )f]iitcc  «e»U  of 
lithhiin,  ]iotasaiuni,  nibiduim,  and  twsimn ;  in  unother 
Lmt-t,  chloi'iiie,  limniiiio,  »iiil  iuiltnc ;  in  a  thini,  r>o(liiim. 
cupiH>r,  silver,  and  gold  ;  in  a  fourth,  Mnlphur,  selenium, 
and  tellurium  ;  in  a  fifth,  >»erylliun(,  caleium,  sti-unltnni, 
und  luriutn  ;  in  a  sixth,  nuigiiesiuin,  sine,  cadminm,  and 
mercury  ;  in  a  seventh,  phusphontx.  arsenic,  antitnotiy.  411(1 
hinmntn;  in  other  tmcta,  aliiininiuni,  gallium,  inditim,  and 
thallium;  silicon,  gernMuiuJu,  ;in<l  tin;  cnr^x>n,  titanium, 
iind  zirconium  ;  white  a  natural  irositiiiii,  tieitr  the  neutral 
axis,  i!<  found  for  the  throe  groups  of  elements  relu^nteil 
by  I'rof.  Meiidcleett'  to  a  soit  of  hoapital  for  incurables^ 
his  eighth  family.  We  have  now  tnued  the  fonnation  of 
the  cheniiLal  elemunts  from  knots  ami  voidH  in  a  primitive, 
fonidt-^t  Hnid.  We  have  shown  the  pofwibitity,  nuy,  the 
uroliability,  ihiit  thu  utorui*  iire  nut  eienml  in  oxint^nce, 
nut  share,  with  all  other  crwaled  buiiigit,  the  attributes  of 
decay  and  death.  Wo  hnve  ahown,  from  ai-gumunts  diiiivn 
from  tht:  cheniintl  hiljonitory.  that  in  matlcr  which  has 
res[K)jirlijd  to  every  ti^st  of  nn  ulemenu  there  are  minute 
ahadeft  of  difTeroiiL'e  which  may  admit  of  stdw^tion.  Wc 
have  seen  that  the  time  honoured  distinction  between 
elements  and  cumpuiind»  no  lunger  kecpK  jMce  with  the 
developments  of  chemical  science,  but  muKt  bo  nirjditied  to 
include  a  viwt  mtu.y  of  intermediate  liodies  "  nioU-i- 
elemeiits,"  We  have  shown  how  the  olijectinns  of  (.'lerk- 
Maxwell,  weighty  as  tUay  are,  nijiy  Iw  met:  and,  finally, 
wo  have  adduced  reasons  for  believing  that  primitive 
matter  was  fuiined  by  the  act  of  a  generative  forne, 
throwiii}^  off  at  inttTvuU  of  time  iitom^i  emlow(^d  with 
varying  quantities  of  (trimitive  loims  of  energy.  If  we 
mav  haiaixl  any  coi)jtictin«9  as  to  the  snurre  of  energy 
embcxlif-d  in  a  chenucjil  .'itom,  we  may,  I  think,  premise 
ttat  the  herit  nidiatioris  pi-oimg-ate*!  ovitwarrls  through  tho 
ether  from  the  ponderable  matier  of  the  universe,  by  some 
pn>casa  of  nature  not  yet  known  to  us,  are  ti^nsforined  at 
the  conlines  of  the  uniVerae  into  the  prinmry — the  eN^untial 
— motions  of  chcmicjil  atums,  which,  the  instant  thoy  arc 
f<HlDed,  gravitate  inwards,  mid  thiu  rvtlore  to  the  universe 


tho  e[ieri;y  which  otherwiMi  would  be  loet  to  it  thrcni^h 
radiant  neat.  If  thifi  conjacture  be  well  founded,  Sir 
William  ThoinAon'A  HC;irtlitig  iirodiction  of  the  final  docrc- 
iiitude  of  the  universe  throuiifi  tJie  dissi[iation  of  its  energy 
mils  to  the  gi-onnd.  In  this  fashion,  gentlemen,  it  secint 
to  me  that  the  great  question  of  the  elcoienta  mar  b«  pro- 
visioiially  treated.  Our  slender  knowledge  of  these  first 
mvstvries  is  extending  tttendily,  surely,  though  slowlv. 
\\'hile  certain  ardent  chemists  ai-e  testing;  the  commonly 
received  view  of  the  homogeneity  of  tlie  elements  Iqr 
in«thu<ls  of  fractionation,  others,  by  moaiu  of  the  t|»eutro- 
BC0|>e,  are  eanyin);  on  another  form  of  assault ;  each  worker 
bent  on  the  one  idea  of  undermining  the  secret.  I  camuEtly 
reeoni mend  such  leseiuflii-s.  However  successfully  pumued, 
they  ainnot,  I  know,  lead  directly  to  anv  results  ca|Kibloof 
lieing  turned  to  indii-Htrial  account.  If,  however,  ne  con 
sider  the  small  but  firm  fnuthold  we  have  ]|;a)ned  in  purRitt 
of  this  line  of  investigation,  I  venturo  to  think  there  is 
reaw>iial)le  ground  to  hojie  that  the««  researches  may  Umd 
to  place  clieniistry  ujtoii  -a  new  foundation,  by  jietietraling 
down  through  kmnv,  su[  terficial  matter  to  the  solif)  rock. 
The  «.ppliv.at)on  of  the  Inminous  ]>rinciple  of  ovolutitHl 
li;is  renioiielled  and  vivitied  many  branchcsi  of  biology, 
and  philu>;opherx  :ii*e  uagcrly  iii%-oking  its  uid  in  other 
deiiartntoi)t«  of  ttcionco.  I  woid<l  fain  hope  that  ]  tuay  ttOt 
be  dceinod  unduly  niuiguine  in  l)eliering  that  the  applica- 
tion of  this  regenemting  principle  tocheniistry  will  produce 
fur-reaching  etlccLs  on  its  hannoiuous  and  progr«a8iV6 
development- 
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UNDERGROUNDING    OF    ELECTRIC  ARC 
WIRES.* 

BY  W".  vr.  LKtMKTT. 


fCi'iidviM  fmm  pa^r  J05.) 

The  question  a  frequently  a»ked,  If  telephone  and  telc- 
l^ph  wires  can  bt;  iindcr^Tonnded,  why  cannot  an:  wires  f 
The  reason  is   plain  :  leakage  or  e-fcaiM!  can    be  supplied 
in  the  former  by  a'lditional  battery    [lower,   but  an  urc 
light   geneiii1,or   is   a   queer   sjterimeu   of   roecbaiiics.      It 
st;ins  a  mild  current,   und   this  jiassiiig    Inck  around    Its 
field  magnets  builde  them  up;  the  increased  inagnotiem 
inducer  );rcuter  impulses  in  the  iKibbins  of  the  aiTiiaturc 
the  current  thus  increased  continues  to  past  throtigh  the 
line  and   luick  around  the  lield  magnets  until  the  current 
litis  ruichcd   its   tiiaxiaium.     It  is  therefore  apparent  that 
anything  wijich  kecpx  the  current  from  the  line,  not  only 
steals  the  ijuantity  which  has  est.M[>e(l,  but   preveuta  just 
so  much   current    from    passing   track  around    the    fi«ld 
imig[iets.  and  to  that  extent  rolw  the  machine  of  itAcapscity 
to  generate   a   eunenl.     These    imchines   are   capable   m 
taking  care  of  the  small  amoiuit  of  loss  at  the  insulutorv 
in  the  |X)le  and  line  system,  but  when  tliis  i.>i  multiplied 
many  times,  ns  in  an  nndergivund  conduit,  it  is  wi  ronbed 
of  its  |Kiw«r  to  rocii|>eiute  thnt  tho  resulting  l)ght«  are 
uecossarily  i'edure«l  in   numl)er,  and  are  weak  and  sickly. 
(!)[><!ratlons  looking  to  the  underg rounding  of  arc  light  wirei 
have  l>oon  prosecuted  on  a  large  xcale  at  \ew  York,  Brook- 
lyn,  l.'bicJkgo,    Philadelphia,  and   Washington.       Notvitb- 
staiuling  all  reports  to  the  contrary.   1   find   that  at  Neir 
York,  although  tho  Subwuy  (.'ommissiim  ha*  ex|>eiided  vast- 
sums  of  monej',  and   h;i8  succeeded   in   burying  certoitk. 
tiilcphune  aurl  tflejiiiiph  wira*,  no  arc  light  line  has  up  ti» 
this  time  buen  Suiried   in   New  York  city,  and  this  is  fuD^ 
cunciliuratod  by  the  r^wrl  of   tho  Boiitrd  of  Electrical 
C'ontrid  of  .lanmiry  I!,  1«(<H. 

At    Brooklyn,    N.Y..    the    lloard    of   Commiaioners  of 
Wectrical  Surveys  instituted  thorough  invcstiBation  of  thi« 
subject  in  IHf*!,  andin  its  rejHirt  of  December  30,  I88C 
says: — "With    regard    to    electric    light   conductors   tkii) 
board  has  found  no  dcxico  which  would  with  certainty,  (■ 
itA  ojiinion,  enable  the  wires  canyiiig  arc  light  ciurentB  U 
be   Kifely    and    siiccessfuUv    o^xti'atod    in    the   same  CQIK 
duit    wnth    telephone    am^     tele;;niph    conduetors    witl- 
out    disturtiance    or     injury    to     the     hitter.       But    the 
IjOiiitl    dexires   lo   say,    emphatically,    that    those     flaonl 
crilius    who    talk    of    putting    electric    light    cotwiucuw 

*  Papr  nu]   baton   tlifi   Natiooik]  KIjtI i-iii  Light  Coimotioa  « 
PltUbargb. 
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lUderBrQUitfl,  makin;;  no  ditttinction  botveen  nrc  lights  and 
inauMaxoeut  lighu,  ur  tiotween  tho  are  Iij<ht6  of  difforuiit 
■yKenu.  are  igtiorant  of  tho  alphalwt  of  (he  subject."  The 
mtodcnt  of  the  board  visit&d  all  the  prinriiiiil  cities  in 
Mreat  Brititiii  mid  Kuru|>c.  He  futind  nu  mx  li^lit  wiroa 
underground,  and  althoii^'b  a  few  years  since  such  wires 
verv  tRun«l  in  iJie  Piiris  &ewen,  they  have  he.en  rernoveti, 
Mid  DO  XK  liVtit  wii'CH  uro  iiDvr  iiilowud  thun^iii. 

The  Boukivn  Cummi&siuii  m^idc  uuuthur rt'ijort,  Doccnilior 

1\  1887,  i»ul  on  this  tojiicsays:     "  An  was  fully  explained 

tn  the  last  report,  the  subject  uf  undoi'tfroucKl  coiuluils  for 

irc  enrreiitx  iM  the  orio  which  |>n-svnts  the  moat  launeroiu 

and  noT«l  itiffictdlies.     Sinre   it    Iuib    been  ini|i<)wiible   for 

Brooklyn  to  take  the  load  iii  the  ex|>eniiiiMiliil  »oliiliori  of 

tliflM,  the  only  re  mil  i  III  11^  course  wax  to  watcb  iMircfully  the 

an)i;r«at  of  oEpLiitnenU  in  othardtieK     This  has  l>e«n  done 

both  hv  correqwndence  and  by  |>or8on.il  n*it8  of  members 

«f  the  ouard.     The  principal  cities  in  which  oxperiitiL'nts  of 

lis  kind  have  been  in    jirogroas  are    Xew  York,  Chicago, 

itudelphJa,     Baltimore,    aiid    Washington.     In    one   or 

lother  of  tbetto  serorul  Kystcins  whii-h  werf  rcgnrdcil  with 

.voiir  a  year  ago  have  sicice  ileveUijwd  defects  or  even 

to  entire  failure.      It  cannot  ha  said  thai  any  avfiiem 

bas  yet  been  couipletuly    jirovwl  to   Ih:  [xjrmunuiiLly  »uti»- 

Cartory.     There  arc  one  or  twu.  however,  which    prnmiKe 

"xroll,  uiid  Ibis   board  awaits  with  attentive  itilereat  their 

Ciutber  trial,  ngretting  only  it«  iimbility.  thiuu^h  theuiiisu 

4»lre(idy  spccifioiT,  to  co-o[)oniLo  in  the  cx^icrimental  invcsti- 

gation    of  the  different   and  (lelifate  queations  iiivnlve<i." 

TThere  are  no  arc  light  wire*  uiidorgi-ouud  up  to  Ihist  lime  iu 

"Brooklyn. 

At  Waiihtngtuit  in  1HH4  oiibles  were  laid  in  F  «troet  from 
h  to  IMh.  In  a  few  moutbt  it  tv-as  necessary  to  di^  up 
he  sitne.  Lutor,  tht'i"0  was  much  more  trouble,  and  il  was 
sll  taken  up  and  raiuJd.  About  one  year  after  the  lirst 
lajring  it  wu  wholly  abandoned  becLuuo  they  could  not 
liake  il  work.  In  ItiS'i  thoy  laid  ciiblwon  I'viinEylvania- 
arenue,  from  9th  to  I  st  streets,  and  imnortetl  an  erimrt 
irom  Antwcrj)  to  lay  thorn.  Twelve  cables  were  Uia  in 
aolii)  eenuont,  ami  no  cxjienso  spared  to  tiisuro  bucccm.  They 
jJTOred  an  utter  (ailui-e-  The  avenue  'was  tliig  U|i  many 
tunes.  The  wires  were  in  .Se]>tember,  1 887,  mostly  i>\it  of 
wrvice,  ami  the  rcuiaindur  wore  in  such  bud  shapG  that  they 
would  require  constant  repairing  or  have  t^  be  abandoned. 
An  officer  of  tho  Washington  com|«iiiy  writcjt  me  under 
date  of  Soptcmbor  12,  1887  :— "  \Vc  have  many  committees 
oooiine  hero  to  see  what  wo  have  accomplished,  as  they 
^ve  netufl  that  we  have  met  with  great  nMt-c-^s^  and  »o 
Il  We  will  say  to  you,  that  our  fxporicncc,  after  the 
■tlay  of  many  thousand  dollars,  is  this  :  have  nolhing  to 
with  tindcrgroiiiid  cables  for  arc  lighting  if  you  van 
ibly  avoid  it.  Many  will  tell  you  ttiat  It  ie  jicrfectly 
pnoticable.  Look  out  for  such  i»iu-lies.  They  are  pi-olsibly 
mterested  directly  or  indirectly  in  eables.  There  i«  a  big 
hobby  in  that  branch  of  btisinci*.  There  is  no  city  or  town 
in  the  workl  where  a  cable  has  been  made  to  work  two 
yeam  that  has  been  mbjected  to  2,000  volts  of  pressure." 
Thi»  Washington  compftny  is  uaing  load-covered  cablcB  with 
succoaa  for  incundoscent  work  ;  bnt  as  to  the  lUiderground- 
ig  of  arc  light  wires,  confirmed  as  late  ae  Feb,  i,  18J*8, 
ey  report  toAt  out  of  14  milea  of  arc  light  cable  in  1-1 
difTcrcnt  circuits  all  have  proves!  total  failures,  and  have 
beeji  abandoned  exce|)t  a  very  small  anionnt 

At  Phibidolphia  cIuMrate  erporinionts  have  been  pposa- 
cuted.  All  kinds  of  aiblcA  have  been  employed,  and  a 
great  variety  of  conduits— gi'eat  trouble  hm  been  «xpori- 
Qne«d-  The  systems  Inrgcl}-  employed  were  such  having 
dacta  through  which  the  cables  were  drawn — in  most 
cases  the  insulating  compound  mpidly  deteriorated,  and 
beeame  amlosB  ;  in  others  it  would  ))v  rutted,  and  become 
water  aoukol.  Wlicre  lead-covered  cables  were  ^\»e^l  in 
conduitfl  where  creosot.e  wn«  employed,  the  effect  wan  to 
,pidly  oxidise  tho  Icwl  cov«riiT0,  and  disiniegrute  tho 
iBe.  It  was  found  that  gas  could  not  be  kept  from  tho 
U  ;  although  ajtparcntly  gas  ti^^ht,  ni:niy  explo«ioii.s  ful- 
iwtnL  Kocouree  was  tlien  bud  to  vontilntiun  by  lamp 
poets,  but  the  tr>uble  waa  not  corrected.  Aftvr  several 
exfiluaona  in  one  system,  in  which  persons  and  property 
were  injiuixl,  a  [Kiwor  fan  was  adjtutcd  to  force  air 
the  condui^bm^^  it  better  to  do  so,  than 


lo  draw  tlio  air  through,  which  might  simultaneously  <lraw 
in  giis.  When,  nhortiy  ufterwards,  the  lighting  company 
W.1S  congratulating  itself  that  it  bad  overcome  the  dim- 
cidly,  a  cromendous  explosion  ensued,  extending  for  a  long 
distance,  rip)>ed  up  the  ati-eet,  and  broke  a  lai^e  plate 
glass  window.  That  entire  system  of  tights  had  to  be 
nbandonod.  It  wits  some  six  montha  ago  duUirminml  by  the 
nxmager  that  as  a  resiUl  of  exiiericnce  no  conduit  would 
siitbite  for  arc  light  wires  in  which  there  were  open  ducts, 
and  that  success  ky  iu  tho  employment  uf  lead  covered 
cables  buried  solid.  This  plan  suggested  by  the  city  elec- 
tricians WHS  tripd  anil  snraess  seomea  assured,  but  they  now 
rej)ort  the  exiieriment  nnsuoceMful.  The  section  cuveiod 
is  not  grciit,  isut  three  bad  grounds  recently  developed  j 
two  were  repaireil,  but  the  thirrl  neceaaititad  tho  tom[MiriU'y 
cutting  out  of  a  |>arl  of  the  line  and  the  tntining  of  wirea 
on  |M)lc*»  until  tho  uarth  may  thnw  and  enable  access  to  Ite 
had  to  the  wires.  The  varioua  companios  of  Philudc1|»hiu 
ai-e  at  a  loiu  what  to  trj'  iiexL  At  this  jtoint  I  would  note 
that  theHO  demands  for  a  system  fur  arc  light  wires  have 
greatly  stimulutod  inventive  iugoniiily,  but  as  yet  without 
Hiicceu.  <>iit  of  the  73  iKitents  that  have  hcvn  issuul  in 
this  line,  .^3  of  them  have  <;uianati.-d  from  Philadelphia, 
Now  York,  Boston,  Brooklyn,  Wilmington,  Camden  and 
Washington,  all  being  in  tfie  inimoijiate  vicinity  uf  the 
jdacoA  whore  the  operations  wuro  bdiig  etnidnt'ted.  The 
others  were  mostly  from  the  genciul  vicuutv  of  Chicago. 

Now  IIS  to  Cliiciigo,  much  has  boon  siiil  of  it«  system. 
A  visit  to  Chicago  satiitliud  me  that  its  Glectric  arc  light 
industry  was  being  stiungled.     A  fow  blocks  in  the  iinriio- 
diate  heart  of  the  cily  were  uaJng  electric  light  very  lavidily, 
but  the  area  lighl«o  is  scarcely  a  half  mile  squui'a     This 
small  area  is  sor^'ed  from  no  le«s  than  nine  &oixir.iCe  plunta, 
foi'merly  belonging  to  as  many  compunie«,  but  now  con- 
solidated into  one.     A  letter  under  date  of  September  20, 
from  an  otticer  of  the  Consolidateit  Comi>anv,  cxpkiins  tho 
situation  there.     He  says: -"Wo  have  liatf  an  enormous 
amount  of  trouble  with  our  tULdergruuntl  arc  light  circuftn, 
averaging,  1  woidd  say,  for  the  last  three  months,  one  bum 
out  evciy  day.     The  expeima  of  reconstniction  untl  the 
losses    in    rebates   have    been   eaorniouR,  and  the  annoy- 
ance to  our  customers  more  ilamaging  still.     Comnioncing 
in  April  last  we  bought  out  some  nine  uv  light  planta  in 
Chicago,  and   have  proceeded  to  concentrate  them   into 
four   Muiin   stations   burning    alwut    1,100    lights  ;    their 
owners  had  all  been  using  un>.lei'g]'ound  contmctors  com- 
iwned  for  the  most  jwit  of  okonite,  kcrito,  callender,  and 
undoiwriler's   wires.     Everyone   of   thatc    inmlators   has 
failed  constantly.     The  only  thing  that  has  hold  up  at  all 
is  leiiil  covered  cable,  and  wo  have  been  driven  to  the  gre;it 
ex^wuHO  of  taking  out  every  foot  of  the  old  conUructiutis 
and  substituting    new  lead  covered    cables    throughout. 
This  Work  is  not  yet  done.     Our  people  arc  confident  that 
a  largo  liufiiness  awaits  us  here;  but  its  development  wUI 
deiiend  entirely  upon  service.     These  lead  circuita  may 
fail  much  aounor  than    is  anticiimted,  and    it  is  almost 
certain  that  we  shall  be  compelled  to  reduce  tho  numlier 
of  lights  upon  a  circtiit— a  very  difficult  matter  in  a  cily 
like  Chicago.     Our  condnit  e[iaco  is  atre-tdy  filled  along 
the  main    routes,  and   additional  conduits  will  be    necea- 
sary.     The  constant  twuing  up  of  tho  pavements  for  all 
kinds    of    purposes    makes   our   street   ttcpartmcntt)   very 
tuiwilling  to  gnint   jieirailii  for  laying  additional  coiiduibi, 
and  several  cinics!  they  have  liccn  i-ofiiscd    nltogother.     I 
would   say  hero   that   an;   light  business   in   Cliitaigo   has 
ilovelo)ied   entirely  since   the  [las^ige  of  tho  underground 
ordinance  of  1R8L     The  result  ha*  been  the  multiiilication 
of  small  isolated  plants  and  tho  formation  of  the  nine  small 
central  station  ]>lant8  Ixiught  out  by  this  cunipiiny.     None  of 
these  plants  made  nny  money.     It  was  imjiofiHtble  for  them 
to  do  so,  opeiating  undor^ironnd  and  iijron  no  small  a  scale. 
No  streets  nave  ever  been  lighted  by  electricity  here,  in  fact 
the  whole  industry  is  in  a  vory  Wtkwanl  condition,  and  is 
likely  to   romain  so,  cxccjit  in   the  mvat  ilenaely  crowded 
{tortion  of  the  city,  unteas  souie  urn  itgemeat  ain  l*o  m:ule 
with  tho  city  authorities  for  overhead    wires.     The   city 
ia  trying  an  c.\i)trimtiit  of  its  own,  iu  lighting  Chicago 
Kivor,  which  will,  I  am  t;ontideiit,  demonstrate  the  truth  of 
the  foregoing  statement;  and  in  the  eounjo  of  a  yeai  I  hojie 
thiit  our  city  fathers  wilt  permit  overhead  liueA  in  many 


places  where  public  convenience  demands  electric  lights, 
vliile  underground  constnictioii  would  foibid  it." 

At  Milwaukee,  Wi*.,  thi'M  evslcms  bave  lieeri  in'ed  and 
abandoned,  i.e.,  a  wooden  trougfi,  plain  and  tan'od  iron  piixt, 
Bod  grooved  wood.  A.  fourth,  coDsisLiti^  of  til«  cottduit»,  with 
a  heavily  iruulutod,  bub  not  lead  covered,  uble  liaii  i*eceiitly 
been  introduced,  and  is  now  being  tested.  The  company 
doabt«  whether  it  will  stand  bhe  trying  !t|iriii^'  neason.  At 
Detroit,  the  Thomson-Houston  ComiKuij'  emj^loycd  »  cable 
of  the  most  exi>ensivH  and  approved  tharacler  in  the  Dorsctt 
conduit,  and  the  metrhaaical  work  was  of  the  beat  quality. 
While  the  cablf  was  now  the  result*  were  fair,  llioiijjli  low 
by  seejuige  rendered  it  impossible  to  pnxluce  nomud  lighld. 
It  was  found  impoeeible  to  oponite  telephone  wirec  in  tho 
eamo  or  udjuccnt  pipe**.  The  couijiany  eoon  abandoned  the 
system,  and  when  its  cable  was  removed  it  was  found  thi' 
ituulation  had  80  rotted  or  softened  that  considorablo  lengths 
of  the  wire  in  many  places  were  strii»i)ed  Wre. 

With  the  alternating  sviitem  some  wire«  have  been  under- 
;croiinded  in  Springfield,  RlaMi.,and  in  Denver,  Colorado,  and 
a  small  amount  in  Pittaburgh,  but  the  voltuKO  is  only  liiJf 
that  of  the  arc  light  systems,  and  even  with  this  low  voltage 
the  lead-covered  caMc«  have  not  been  in  use  lonp  enough 
to  dotermiiio  the  qucation  of  their  succchb.     The  <liflicutty 
from  explosions  of  gas  has  been  met  with  many  times 
at   Chienuo,    New    Vorit,   and    eUcwhero,   ns   well   as    at 
PhiUidolpniB,    and    socms    insumiountjilib    wlioro  giw    i» 
employecl.     At  Xow  York  men  have  bean  .suffocated  in  the 
main    holes,    and    in    the  Woetern    Union   Building  the 
D«ca|)0  of  gas  from  their  conduits  ba«  been  almost  unbear- 
able.    At  Detroit  an  explosion  took  place  in  Octolicr  lust 
in  the  middle  of  the  night,  in  n  tire-nlai-m  conduit  with 
closed  mnnholos,  and  in  which  no  wire  hod  ever  yet  boon 
placed.     It  doubtless  occured  through   the  admixture  of 
lUuminatiug  gas  and  sewer-goa,   or  otlier  exhalatinnK,  in 
proportiona,  toexplodc  siKintancouely,     The  manhole  cover 
wa«  thrown  high  into  tne  air,  ihe  street  toi-n  up,  and  the 
paving  lilouks  scattered  over  u  distance  of  eifihty  feet  or 
more.    The  problem  of  undorgrounding  arc  light  wires  is 
by  no  means  solved,  lint  apftejir^  to-day  to  Ije  further  than 
ever  from  solution,  owing  to  the  utter  failure  of  Rystems 
which  apparently  had  all  the  elements  to  ineuro  success, 
lu  this  emoi'gency,  munici]>al  bodies  niupt  suit  their  action 
to  the  fuet.   To  legislate  arc  light  wiroit  beneath  the  ground 
when  no  practiwu  svetem  is  presented   for  aceomtilishing 
that  end,   is  actual!)'  and   literally  to  bury  tho  system. 
■When  a  city  is  bo  8a»"uine  of  the  soundness  of  it*  judc- 
mout,  the  remedy  would  seem  to  be  for  the  city  to  provide 
conduits  and  the   necessary  cables,  giura.nteo  tneir  success, 
and  then  compel  lighting  comiianiee  to  rent  their  lines  at  a 
proper  figure,  or  failing  so  to  no  to  quit  the  field.  Summary 
action  on  any  oihcr  bueis  ia  itiL'oni)Mttible  with  that  justice 
and  equity  which  it  is  the  inherent  right  of  every  ^wrson 
to  demand  and  receive.     Any  other  course  is  to  dixcoumgc 
unterpritie  and  io  nithlesaly  iin|>air  or  destroy  capital  in- 
vested in  good  faith.     ThedifficuHY  ustwllv  met  with  is  a 
mctiliar  and  unraiaonabla  one.     Municijia!  und  legiMlative 
Dodies  view  with  siupicion  the  lighting  com|»iiiies,  their 
officers,  stockholders,  and  everybody  connected  with    them. 
It  seems  to  he  itsiinme<l  that  bucauae  the  comjianioB  nmke  a 
certain  showing  of  facts  the  fact4  must  necosearily  be  exactly 
the    contrarj',    and   they  legislate   accordingly.     Thus  at 
Detroit,  in  opjiosition  to  lettei-s  prudiice<l  by  the  lighting 
oompany,  alleging  repeated  trials  and  failures  at  Washing- 
ton,   Philadelphia    and    Chicago,    the    then  mayor,  Tin- 
questionably  in  good  faith,  re|)ortod  to  the  coiuicil  as  the 
rceult  of  his  personal  iiivc^iligation  iii>on  the  Bj>ot>  that 
no  electric  light  >vii-ca  had  ever  been   uurienl  in   the  city 
of  Washington,  a  most  glaring  error ;  yet  this  wm  followed 
by  A  report  of  the  committee  and  unanimously  adopted 
by    tho    coiuicil,    Umt    underground    systems   of   electric 
arc   light    wires   were   entirely    practicable    and    were  in 
successful  use  at  Washington,    Xew  York,    Philadelphia 
and    elsewhere.     At    Cleveland    recently  ■  the    slrongeet 
argument  in  the  underground  struggle  advanced  by   the 
city  wiw    that  the  wires  of  tho    Thomson- Houston  Com- 
pany, of  Detroit,  were  optmiting  undergrouad  in  the  Dor- 
telt  8ystem.s,  wbereaa  nut  a  foot  of  arc  light  wire  is  under- 
grouad in   Detroit.      To  combat  this  unreasonable  and 
tinreasoning  prejudice,  the  question  whether  any  system 


yet  discovered  is  practical  and  sufficient  for  the  pa 
should  lie  thoroughly  and  exhaustively  examined,  as 
elaborate  report  nuide  and  puhliahed  with  full  data 
which  the  conclusions  are  reached.  This  should  he 
by  u  board  of  com|>eteat  and  eminent  men  of  nal 
repute  entirely  disconnected  from  the  electrical  btu 
such  as  could  be  gathered  from  the  acientiSc  chair*  o 
IurgI^st  eoUeges  and  polj-technic  in«tituleft,  and  tt  woub 
with  the  intereetud  comiianios  of  this  aasociatiou  to  o 
huto  from  their  own  funds,  or  to  influence  th«  t»c< 
euntribution  by  the  couiicib  of  their  reapective  cities,  t 
tho  necessary  ex|)enscs  uf  such  an  inquiry. 


COMPANIES*  MEETINGS. 


1 


THE   MAXIH-WESTON    ELECTRIC   COMPANY. 

A   nic-.titii*  III    ilii'  sli.iivliij|<l«ia  of   the    Msxini'Wr«t«n    E 
Cmiihiniv,  ijimiW,  look  iilnw  uii  Wt'tliiewUj.  th*  88lh  ulL, 
Ciiv  IVrmiiiui  Holfil.  Mr.  Rtwli  Watl,  H.P.,  iu  lliscliair. 

"thr-  iititico  railing  thu  uicctinK  ^u  tml  lijr  the  Isevetar 
Jolm  ^Vii^litl,  Bii'l  uto  rrjioit  of  the  <)iivct«nt  was  takm  s«  r«*(t 
ni<^  ChAlnBon,  in  tho  c^aiinw  of  a  loug  »<(tlK>a,  Mid:  The 
hol'luri  I'orni  n;>v!  mi  nliooitt  wholly  nrvr  hmy  frntn  that  wbtcb  < 
wlwu  nc-  look  oHloc.  The  now  boani  undsrtook  U>  nconatn 
C()iii|Hiiiy  nu<i  lo  ylm-*  U  on  a  projwr  flaancial  bani,  bat  b 
nmri-'iitSoii  of  the  diWenltlM  Inat  wero  before  tli«m,  or  i 
littlr  md  tlirj  ««ijlil  receive  from  thu  shutboldurs.  Wh< 
tliu  iliicc'oin,  took  olhat,  tli«  fact  nwi  diKloord  iImI  Um  Coi 
w  virtiu'ly  iiMolvout,  with  ito  i<ii-JttAti]e  centlMts  in 
but  n-ith  nnprofitabte  one*,  to  rulfil  wbleli  would  Wtail  a 
ovor  £10,000  i>rr  atiiiiim.  Hiiioe  Uii-r«  aupmrad  twfora  it  at 
wur  |i[riii[icel  of  ])i|ai>Utiaii.  Tbn  liat  oT  sbuehnlitun  at  llu 
couilntnl  o(  leu  llinn  l.OOO,  anil  no  litllo  Taith  had  Uumseal 
LU  the  lului«  of  cU'ctric  lighliiiK  (the  fevoriflh  period  of  a)«Krio 
i»x  liaii  jnsn'U  awiiy'i,  that  to  ]in;vvtit  thv  Coiapan/  Iron 
into  liquiilivliou  iiu!j'  JES60  wa*  <tul«criU.i.  It  w»»,  th'>r«f<lM^ 
niu-y  for  tli»  iiir*('tara  to  f"'  ^l"^tr  hanils  ui  thoiT  pockota,  awl 
Uici  amisuiiue  uf  tlivir  ri-iviids.  to  hud  capital  tJ>  carry  o 
CointMTiy.  1  <lu  not  wttit  to  sax  wlietv  Um  nios«7  oaou 
or  who  Voiniil  it,  IcotuM  tliak  woiuil  invalre  a  pcnooal  nCe 
Init  suffictieut  was  forthcMainK  tn  wine  ofT  tho  debts,  ta  | 
nf  nsolesB  wanhouvoi  aad  uaprblitabl«  City  contrMti,  aod  pU 
Coin]Huiy  u|»u  a  ii^uad  liaaiicial  basit.  That  wa*  abou 
yioTB  MO,  Kuil  <iiitiiix  tliat  norioJ  tbn  otii[iiial  iibM«ho1d 
ttaeae  who  bBv>>  mdm  come  in,  have  subtcribwi  a  cortaia  arao 
«p[t«l ;  bill  thu  bulk  of  that  which  lias  enabled  as  to  tako  naw 
tolny  iLaun  w!«|UBtH  |^>laiit.  and  to  cony  on  the  biMMM,  ha 
found  >>y  tlirlioanJ.  witli  tlie  exceiitioti  of  aame  £1,000  or  i 
sub«crilicil  ly  llip  nhiLrrhoMorv  to  date.  T)ie  diviilaaila  ^M 
piubt'Ul  boanl  hnvo  Wn  twic^ith&t  amouut,  an  tliat  I  think  that 
at  all  I'vciiU  i>  pretty  xinarn  *■  farm  tbc«xi!iLitigih«Teho)dcn4 
ctruiMl.  S'oii  riiny  luy  tbnt  box  T«fnrenec  ta  tlio  emt  of  1886,  an 
ia  tm«.  With  regai'ii  to  1867,  you  jirobahly  exrnetad  t 
ilviiil.  1  also  i>ii>ecu\l  on«',  ami  up  to  h'oTMnwr  had 
rraicm  to  u|i«:C  out.  At  that  data  we  bad  entered  int 
viniiinnl  riiiitnida  cntitliiii;  iiic  to  usuiav  that  aft« 
payment  ot  a  Jiiid<;ad  uf  5  per  cent.  Ibcra  would 
cousi'l (liable  hulsncu  ri-maiuiuj;,  I>Mt  thtw  '"V°  iwiitracta  fall  ll 
which  loft  tw  viUi  *  de-lii!icn(!y  of  about  £3,000  orpraSta.  He  i 
«c«auou  tn  nioiim  that  mora  tlian  1  liur)',  boestitie  it  maana  ■ 
Idas  ni>on  my  Urg«  liuliliiig.  At  tlin  Mnm  timi'  iliiriiii:  the  last : 
luvu  i-arrioil  out  an  naioiiut  of  huainPM  gtmtly  in  »oas  «f 
vmrN,  liiil  wi'  havis  iiii^t  nitb  cppositicn  wc  could  itot  forcMoa — I 
fmm  pmoiiti  u-)ii>  bad  mM  £i  worth  of  goods  for  ]•«§  than  I 
have  givcu  a  ywl  ouiouut  vfatlVQlivu  to  tho  Coui|iaof  in  ny  \ 
im  rliairinui,  l)ul  tbat  poaitiou  I  am  ready  to  rmga  into  vmh 
dlionld  yon  wuli  me  to  do  aft.  WltbTegardtotboaoMmtsllr. 
will  rciut  ymi  lliu  ri.'piirt  of  thu  auditora.  ~ 

The  TfliioTt  waa  thnn  read. 

Tlio  Ctutlmiaa  (C(inIiuiiiiiK>  :  Tlic  viow  nf  thn  atiditora  ii 
and  c^akuUtcti  iv  plocu  impailial  data  before  the  abarcholdCTa. 
iv|f.ii>i  la  iiiu  iHuvmiun  bviiiK  moda  for  bad  aiid doubtful  dobU — 
tlic  ri!i!tii't  el' llir  auditen' Itttor  tbo  dirccton  deddad  to  tnui 
Ml  tin  balaiiri>  of  ]  troll  t  to  a  TMpTTe  fund.  To  the  rasom  aoom 
is  II  Kiiiii  piacL-d  amiliiiic  Ind  aud  doubtful  detata  freni  tba 
Lifjiiliug  Vowvr  aiiil  Uuiiurator  Cottiiiauy.  wlilch  sum  was  abaoi 
tn  thr  |>^ri(id  cndinjt  18B&.  Lsit  yi-at  vc  uasied  no  suia  to  th 
of  rtii>crrc  ocrotiiit,  Wcniuo  we  ilitl  nut  itiiuk  thoni  vroa  any  pra 
auy  audi  Mini  icqniriug  to  be  v  pasied.  Tiie  ahanboldcn  wen 
fur  i>  'iJivtiti'Dd,  luid  nod  wn  [mubuuI  a  mm  to  tbit  acoouut 
end  of  1866  w«  should  not  hv  tUe  to  pay  that  ilindenii.  Tb 
holderft  got  th.0  odvautagt',  but  this  jrtar,  looking  at  th 
uf  Tlic  cow.  tbn  dlicctora  dacidod  npou  pawing  the  amount  e4 
lo  tlin  credit  ul  tlib  rraei  ve  ai:cuutil.  Mhfch  waa  tbsarbed  Is  d 
to  <inil  indtiiliu);  1B8S.  Wu  fouad  that  the  mainibolaie  of  the 
dyumuoa,  siitltoicnt  to  run  500  UKiits,  frould  neoeooltate  puttio 
Dlhi:]:  iiiiichiaviy.  Since  188^  the  uccounta  havu  Wu  prvpoi 
I'lokml  oftiT  hy  Alt'.  Alaliattcr,  IaIc  of  the  firm  o(  U<u*r* 
Watcihoiiso,  aiid  Co.,  and  I  huve  lud  notbiog  to  do  «itb  tha 
I  bold  blm  tbat  tb«  item  of  £1,6S6  ou^t  to  be  £660  mop 
Alaboator  did  not  agree  with  me,  and  thentan  tbo  aocot 
printeil  as  you  tea  tbem.  Ther«  is  aalightilbciniiaDcyhiUK  I 
ohett,  oving  t«  the  diridend  laat  paid  baring  afaiaibed 
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we  edculatetl,  Tlie  uldiiiona)  pUuL  t'>xt  <\avii  al  tbi-  factory  dubIIm 
m  to  nuuuftclura  lIiuuin-WcHtuii  suil  WaU  (Iruuiiaa-  1  a^rvu  »iili 
tit.  D«vFr  llut  it  IB  (Ifvitablp  tu  clinrK^  iiothm;;  taotv  to  |>at('iit' ; 
bataa  el«etrioooiufAiiv  ii  not  tik«  a  batter  b>u<inM*,  wlictv  you  i«l] 
vonr  product  and  i>ackM  j'our  pralit.  Ni>r  da  1  agrae  with  a  iiubU 
lonl,  tli«  chairman  of  uiotlirr  company,  iii  amuming  that  ayatriiiM 
«re  now  perfeclnl.  In  mv  opiuioii.  uo  »y»tB]n  i«|isrftrt»l,  We  art 
piDuuitag  OB  our  onn  liiK»,  and  believe  wo  am  right,  llovrcvrr 
•Mni»bl<  it  may  bo  not  tv  add  anjtiilug  to  ^uiiciiU  ntc^unt,  u  loog 
a*  tli«  |ir«MBt  wstMtition  u  goiag  gn,  aud  aUu  moiitiily  improro- 
■cnU  am  bring  maas,  wo  oannot  staod  atill.  Wa  iniut  keop  afrreut 
<rith  lli«  timm,  WtA  we  must  meet  the  foraiftlablc  competilion  i<««xp»- 

Uaxim-Vrcaton  Mtcnta.  Wewrri^VFfxmui-h  iiii'oarcnieiioed  liy  the  (xrr 
h  New  Vorfe,  which  depriTw,!  iw  of  innindnscunt.  Ittniiit,  fcr  llio  siijiiily 
«r  whicli  the  ConajxiDy  wan  oriK>Da!lv  fonni.^l.  Wc  ]ta>'v  bccrL  ccm- 
fallad  to  tender  for  iiwan  Iam[Ki.  WV  ari  very  much  iadobteJ  to  our 
WMUgtt  for  hia  ffrcat  iMrrirrji,  ninl  ilno  Cn  niir  Morataiy  (Mr.  VTright) 
tv  bii  inde&tioMilii  <ix'Tti«iii>.  Our  Tn;iiiitgi>r  is  a  «onip«tfn)t  Mtictri* 
dan  ;  ha  njwninvntM  coTiiiiinully,  and  lias  Annr  for  ns  tennw  worth 
GrDtiiDMluaaalaiy.  1  toiuitl  ou  oUmc  uiauiinalion  that  our  iiicmi- 
ilaMOBt  Umpa  Duat  ua  Tol  &L  oacl),  ainl  n»  mthlu  eii|»riuiciita  wbidi 
ndoowd  tho  OMt  to  »oiH«UiinK  like  Zu.  9d.  TKal  led  to  ttiu  diiniiaaal 
of  ■  WgonBmbei  of  sujicriiuiiiuntiM  j  but  wv  cuuld  uot  gctoTtf  the 
ddBcol^  «rdimUlity.  I  thaugltt  th«  biMt  u-a^  waa  to  erase  to  manii' 
betara  ounelna  aiid  tit  rvly  \i\vin  tho  Amr^riiaiti  ctiiiiiuuiy.  In  thu 
DMCtd  SUtea  £30,000,000  <<r  £00,000,000  xtrrEinti  la  iiiriwttd  in 
(taotrio  tifhting.  We  now  kiiioir  lh«  new  Inmix  nrt  gnod,  nad  com. 
im  bvoDFably  witli  anyttiinK  thai  can  bo|irndiiccd  in  AnitnfA.  Vfe 
bara  bad  no  litigatiaii  with  tha  Ediwn-Swan  Con)]>any,  and  wc  do  not 
»ip*ct  aay  boOftUM  we  have  •  [wrfcctlv  sound  pattut  that  wh 
eui  awtAiii.  W«  hare  iiol  «uii?i?i'd<>d  in  ulitAiniii^  nn  miiiy 
ordan  tiiwply  for  tha  naaon  I  ruNitiunod  in  rofph.)  m  our 
OMipetiton,  udin  muy  oawa  to  a  Iom  of  oontraeu.  li  U  iikilcM 
alteailHliig  t«  carry  on  an  iductiio  lifcbliiig  coiiifuny  uiilcuui  vim  gn  nn 
uddng  {inproYL-m«nL-i.  If  yondecidi.-  to  utop  iniiiniVRiiioiili  I  luifttt 
my  Mat,  baeaiMc  I  dnsjiuir  of  tii-ch  a  coiiijioiiy,  and  know  thai  it  will 
aooabeovtof  the  mnaiug.  We  an  in  a  better  ]>o«itioa  than  tht 
Anarican  oompanv,  and  can  turn  out  jilant  ix^iiiTalcitt  in  oaiiiIli:-]H)ir«i 
to  tbo  Amarioui  ^Dt  at  lam  coat.  One  oauM  of  that  ii  tfaa  |irott«ctiv<> 
■yitRO  in  Amoriean,  which  placet  them  nt  adisadvantue  ofnc.iily  30 
KT  etnU  The  aaaat  oT  the  Snn  Company— the  aharea  or  which  wl-  gut 
WDDlUns— I  an  told  ii  worth £2,000,  and  not  the  amaU  amount  aol 
dMmln  tho  balaine-shoet.  Tho  Huudry  deliluiit  iududta  an  liiiiutiiil 
largely  owing  by  the  Chaucvllor  of  thu  bxch<3|uor,  wka  ia  very  lotb  to 
part  with  money.  It  iaoinatlTr  of  ic^t  to  thcdirectont  that  tlicahurv- 
MUara  baY»  not  a]>pliod,  but  to  a  tnflinj;  amount,  for  tb«  laat  isniic  nf 
ihaiei.  Tha  tnonay  wnuM  hnva  bcnn  of  great  nrrv-liv  t<i  cho  Ciini|]any. 
I  Uok  my  full  jiroportion,  and  from  timn  to  tim«  thn  diroctorc  have 
Imw  th«ii  duty  in  relatioiL  to  the  Canipany.  Tlip  now  Watt  patania 
Meaaritatod  •  good  dual  of  outlay.  Tiity  wcio  called  m>  out  of 
(OWta^to)B«;Dut  Dthtint  were  a«ooiau>d  with  luc  in  tht-m,  souk  o( 
riwm  I  hard  to  buy  vut.  1  bave  oxuvuiImI  liMt  year  fnini  £2,000  lo 
63,000.  TbfAa  pal^'nlH  do  not  belong  to  thiii  ComiMinv.  It  wu 
IliaQ^t  to  buy  theu,  but  tha  direetan  reaolv<yl  to  Imvc  it  an  o|viti 
qtiastlon  :  bat  I  hare  ancurvil  tbn  mtuiulaoturiuu^iatenta  tu  tlila  Com- 
pany uu  a  lojalty.  If  of  no  valuo,  yon  iiay  natniii|[  for  them  ;  if  they 
we  of  iraliio.  a  very  large  pro|ioi-tion  of  tlin  profit  oomc*  to  this  Com- 
fKT-  There  baa  been  00  cost  iu  the  niattvr  to  thu  Company.  I 
Ei«lt«<r«  "e  will  Kecuo  for  thcac  patuuta  CDorcnoui  aaloa,  aud  at  aii  early 
date.  Waahallba  able  to  comp«t«  for  Oovcniniant  btuinaaa  at  on 
traneRH-Mriii^npini  anything  that  hat  talcanplaoeprovioiuly.  I  think 
tbia  Company  la  wvU  in  the  van  witli  regard  to  decide  lighting.  In 
mocfamoo,  1  bara  uo  hcaltatioii  in  taying  lliat  tbe  j^MiUori  of  thi» 
Gompany  to-day  is  httltrr  Utan  ever  it  wva.  The  chairman  concludvd 
by  ruoTiiig  thi:  iili'{ptiijti  nt  the  re|>arb 

Mr.  a*«rsD  BowoU,  ILF.,  iKonded  the  motion. 
Mr.  bMlla  Swaby  |iropoa«d  aa  an  amen>lini>iit ;  "  That  lh«  ropoit 
Utd  aooonnia  HHatiM  not  m  pomed,  but  tlmt  a  cninmitt<T  of  enquiry 
■hcPBld  ba  ai>iointnl  toinvactigata  tliimi."  Ho  deniid  that  hchotl  liaii 
ujtbing  to  do  with  diawiogup  tha  r^rt,  ailhaugh  he  vm  a  dir«ctur, 
■M  he  oontrnded  that  Hr.  Howoll  liod  been  ini[>ro[ierly  otflctnl.  flu 
IKBtoo  to  read  ?olmLiiiious(;urrmi[jonilunu<.-  ImtIitouii  liimsi^lr  and  Mr. 
W*tti  induding  a  letter  marital  private,  to  which  nbjcgtiDn  wui  takrn. 
A  tons  diaouMlou  ennue^l  and  ultitnalely  a  coiuuiitlcc  viiu  aj^jiointud 
Id  inraangate  the  Company 'a  alTaira  and  mjuirrti^  t«  a  general  incnling, 
wUd  was  then  and  there  lixeil  for  .Ipril  25. 

Tha  Ohklmuui  quita  approvod  of  the  conimittw,  and  he  was  pre- 
fani  to  tiaWy  nMtt  erety  one  of  Mr.  Swaby'a  statoiiwiitt. 
A  Toto  of  tbauka  to  tlio  ohairnuui  oloecd  tbe  proceodujga. 


PROVISIONAL  PATENTS.  18S8. 


ll-ui.  H  23. 

I  Improvoiofinta  1b  raUway  algnolliiig,  whieli  ho  natuos 
*■  ShakaahaWa  antanatle  olootrlo-rallway  alsvaL"  Jaiiii^i 
.•^Juki-shiJt.  .Vsl'.Ioii,  T.ii>;rat':i,  Nciilh[ii]i|.tousliui'. 
Aa  ImproTad  mottiod  eCadaUalatarlns  galvaato  etirraata 
for  earattvo  porpoaea.  .Augustus  Collingiid^'>.  97.  N'(w^l«. 
rtri-v:,  Lcinilriri,  E.C. 

iDpTovomo&ta  In  ttrnotonw  far  aopportlng  olc<itria  osd 
other  oondtilta.  and  for  fia«lUt«tl]K  aeooaa  l«  tMiUdlnyn. 
bemlurd  Dokea.  2ab,  Hi^  Uolburn,  .VliddU-MJL.  (Mauricu  J. 
Uaii,  L'uitedSutai.) 

An  tBtprovaoMiit  la  boUara  for  olactrlo  (low  Itunpa. 
Edward  Frtderlcl:  Hormaiin  Htiiirifh  Lmcktit  uud  Kru.il 
Hcnnuo  Uaeiu«I,  23,  Soutfaantfion-buildinsit,  Chanoacy-lane. 


M.UKH   M. 

4S2$.  TalOigrapbic  aad  talophoalo  appa-ratna,  poM  bela(  appU- 
oabla  t«  etbor  olaonisal    pnrpoMB,    Jamw  Ealaau,    14, 

Vu\iii;;»Li'*t.  tjiuiy  stu-ct,    Mjindi'vLiT. 

462^.  Iaipr«T«8)«Bta  la  portabla  Snlvaato  battarlas.     WiHian. 

Jo-u-i<li  .StiirLik-y  i:jir)>-t'  ^liirkry,  70,  .M^rki^tsli-et-t,  llonchaaleriii 
4&&9.  Xmproromonta  la  olaotrio  ai^  latnpa.     Frodetic  do  WelSaia, 

3,   llriviniUroaii.  Htnic  hill,  London,   S.E, 
4&61>  An  Improvod  batt«rr  Jar.    Chsrlun  Alva  Brown,  Sctnanot 

Clin  111  1pit>,    ISl,  SliJijd,  London. 

M.1.KI.M  26. 

4S68.  Improvamonta  la  or  ratatlas  t«  ooadnotora  tor  olaotrteal 
nad  aoovatlo  porpoaaa.    Samuel  Williami,  S,  Uatland'plaM, 

MiiWjMii'l,  Mijnm.nillibiri!. 
45'79.  A  now  or  Improved  olootrloal  apparatus  for  oonbialaf  aa 

elootrlcol  alarnai  with  tito  ordinary  meotiajiLoal  alarwib  J 

Jniin.- -l..o.^|di  nillfiu,  10,  I..'iiKli'i-;lr>'i:t.  IlnWlti. 
4593.  ImproTomenta    la    oloetrloal  battorlaa  aad  motboda  t>t 

olaalBg  tlio  aaau.    t'r-vl^rii^k  l>aM-rriiL'o  Kuwiuii,  11,  kjui'tn 

Viat<>iiii-Mii'.^'l,  London,  E.G.,  aud  William  While, 40,  KaiiulAgli- 

road,  WUlL'M.leii  Junction. 
4426.  Inprovommta  la  Che  oLeetroljrtle  prodnetlon  of  nutate. 

I'jiil  lin-'jifDi^i',  23,  .Swuliinipton.liiiiliiirijr*,  l^omluii,  W.C. 
4627.  Aa    Improrod    naethod    «I    tulB(  laoaadaaeoat  alaotrls 

Ughta.  v!lia.rlr.s  Wi'lls  finii  Kfdorit'k  .1.  (joiid,  22,  Suatbfliuplun. 

biiil'liii;^,  Cbanwi'y-lane,  W.C 

U.\K<.i[27i 

liiiG.  Improromonta  la  apparatna  for  inaklag  aad  broaWC 
cleotrloal  olroolta  In  ooaaeotloa  with  call  or  alarm  Iwbm 
aad  reoordtac  tbe  aama  automatloally  oa  dlAla.  Frrdrtick 

Tiiiiiiinn  Scluiii'lt.   .Siiudriiijr- niiinilH-T?.  H rati  for il ,    Voikshirc. 
4673.  Xmprorementa  la  aad  ooancctcd  with  apparataa  for  ttio 
Rtincrncioa  and  utlUiattuo  of  cleetrlo  oarroata.     I'liilij- 
MiiMktun    Jlll•tkI^  66    uinl    &u,    >.:iiaiii:ciy -l*iii:,    Uid<UiH«x< 
(Charlsa  Ueialcr,  Unitud  i^lAtca.  i     (Cumplclu  ajtesiilicatiou.] 

M-ut.  TL  28. 

13,036.  A  now  or  Impravod  ooln-operatod  ladaetloa  oolL    Wm. 

ltil<iy    l'»in',   70,  MiLrkct-stmt,    Mauchcatei.      itoueirud  28th 

M>.ii;L.    1688.    uutudtted    3Ut    Axtgwt,    A.U,,    18B7,   onder 

liittuiiiti'iii.il  Cuuvuiitiun. 
476H.  improTomoau  la  and  ralatias  to  talapbeale  apparataa. 

(I'lity     H-»ni»     Likn,    as,    SimUumpl.mi.lniildip;;*,      Lnodori. 

(latfTualimmi  Ihiillny  .Sigiml  Cg.,  Uuilfd  rt[uti.-.i:, 
4764.  Improvamoata  la  portable  salvanlQ  aad  olttotro-xnaKnoUa 

hattenoa    ftor    modleal  pnrpoaaa.    Artlicu  Lake    fry,  d4. 

.Sniitiianiploo-buildiTigs,    I;i»iidon,   W,C. 

Mui.  II  20. 


liSM. 


4819. 


A  new  Bwltotitng  arransomoat  (or  alaotrla  aljiniailnK. 
telephoaea,  tGlecrspha,  Ac.  by  moan*  of  w-blob  oay 
nnmber  ol  inatrumenta  may  bo  worked  oa  oao  alnglo 
llao,  oao  w^th  Uie  otbos.  iCdwardJcaoc  Pi[>ex,  Itif  leu -place, 
^  III  tliinui,  riUM''(. 

Batcorr  for  Koaoral  olooiro-modloal  oao,  or  aa  oloetrloal 
dnmbboUs,  Indian  oluba.  and  the  Uko.  for  muacolar 
oaerolao  with  «lootrlo«l  oorroat  of  aay  doalrod  atreasth 
darlag  auob  oxorelao.  William  Gcorga  JohnMu,  6S,  H(w 
Bouii-iif'i't,  Middles'?*. 


4220. 


4447. 


4832. 


3097. 


COMPLETE  SPECIFICATIONS  ACXJEPTED. 

MAKiii  21.  1837. 
tmprovemoDta  In  laatmniOBts    tot    moaanriag    oleavll 
ourrenta.    Jolm  VVillian.   King,   13,    St..  Ji)lin"a-siiiUarc,  Um- 
Aou.  £.C. 

March  25,  1887. 
A  new  or  tmprovod  apparataa  for  meaanrlag,  ladloatlns. 
and  reoordlBs   enrronts    of    eleotrlolty.      Pud    Iktlfurd 
ICIndl,  70,  Maik^i-Jitnii,  Miu^hcsler. 

M\iiMi  31,  1887. 
ImproTomcnta  in  the  manniacture  and  ooaatraotioa  of 

oarbaa"platca"  or  oleotrodca  for  u»e  in  primary  bn-ttcrloa 
aad  for  oluctro-molnUorgJoal.  oloctrolytioiO,  and  other 
olootrloal  piirpoaea.  Il.nry  l.irjiTuiinii,  of  Tli''  Lir'jniuiiii 
Ow-UiqCu.  [ijiiiiilf  I.  77,  ClianMry-Uun.  Middleuai. 

Fr.i>iiuAi>iY  39,  1888, 
An    trnprovaraeat  la  boIdlnE  lh«  platca    of  secondary 

voltalo  battorloa.  Itminrd  M'-i^yn  Dmkoand  John  Mar:iliutl 
(iortuui,  28.  dciutluiuiitaD-buiLtliiiK".  C1)anc«ry-lanc,  LauJini, 
W.C. 


SPECIFICATIONS  PUBLISHED. 

1887. 
4225.  Xtootrieity  nNtara.    (•.  Uogkliaiu.    It.  Id. 
65o2.  OonoratluK,  Ac  ,  oloctrlcity.    V>'.  MaxwulL    6U. 
5709.  DynamoMdcctrle  maohlaea.    A.  I.  Grovici.    EkU 
5867.  Swaadary  bauertaa     \V.  Ktngolaud.    8iL 
6163.  Tolepboaea.    11.  H.  JaoLaun     8d. 
63d4.  Eloctrolytlo  UeaUaaat  of  xUi«,  *C.     A.  Wtitl.     6d. 
17,70J.  Telepboaea.    A.  C.  Huu.    &d. 
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COMPANIES'  STOCK  AND  SHARE   LIST. 
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82 
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*% 
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0% 
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sz 
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5% 

s% 
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3.0 

SJnn 

.'.,'0 

Nuiiic 


A(V>4ii  Dim.i  i%    
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—  fiiliy  pfciil 

Ai]g)<)-A<iivno-a 

—  PK>r.    

—  Vtf. _ 

llnuillBii  SiibiiiAviiu? 

Con  TeleuhFiite  k  Uitit    ... 
CmU „„ 

— 105;  Vnr. 

Direct  M|wm»k  „ 

--  lOJi'Cmr. 

Piivct  Uiiitixl  8latM    

KMlem 

-8%P»f.     

—  D%.  1888     

—  <<,Dcb.  Slwk  

Butttnt    ExUndoa,    Aiu- 

lialiniA  Jc  CliiiM 

—  «%D.b..  18»l  

—  :aiJ«'l..,  IBM  

1690  

Kaotrm  k  S.  Afrioui,  IMO 

German  Umoiinv- 
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Wtduca 


Dl»iJ«rid. 


1  Sent    ..  . 
25  July    ..  . 

SSOct 

10  Nw.  ..  . 
IS  MARh  . 
IE  Mat  .... 
U  (X-r 

IB  Ml 

18  Oct 
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1  Maroh    . 

■ill  D*c 

31  Dw 
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UOet 
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1  F«l 
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a  Nov 
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»/0 


Mkiue. 


Ct.  Noiibim  5%  Dati..  'S8 
Iiiili*  Bnbber.  U.  P.  ft  Tel. 

luJO'BunriMMi 

L«ii>luH  PUtiuo-  UrMliau . . 

MMiiii  WMton 

OrirnUt  Telepbme  

Rniifi-'a 

Awui  Uiiitnl 

Siiliiiinriiic ., 

StibiuBriiic  Cable  Tnut  .. 
Ttl'iiiaik  Coiutruction  .. 

—  6*. lefifl    

Uiiitmi  Tolttphoiu 

West  AbiMii 

—  OXDeta,    

Weat  u»at  or  Aioerics   .. 

-fi%DeUi.    

WMtern  uid  Bnuilku 

—  Profctml    

—  ll«Amd 

~  e%A 

—  BSB  

WlMt  lu^in  uii]  Puiunft .. 

—  exist  l-ref.  

—  82  2niiPi«r. 

WMt  Union  of  U.S 

—  «%8lprlinf!       


M<L 


84 


ta-K 


COMPANIES'   TRAFFIC   RECEIPTS. 


Sunrti. 


ATij;]a-Aiii«ricau  ..  ,. 
Bmrilun  Snbukihm 

CubK  SubmariuH 

Dltwl  Suwifaih 

—  United  SUtw  .. 
Enntcni.- 


Klullug. 

AniinuiL 

Ida  or  Deo. 

JTonp 

Put'lUhcd. 

VI.  aurcuas.. 

£G,0D4 

. .» 

H.  orFH>.     ... 

3,600 

+  £5!>I 

M.  ofFnU.     ... 

l,a'.8 

+    ass 

Maae 

PnblUM. 

M- Of  Feb.     ... 

(il,S«l 

+  4.MI 

Kmub. 


BMtcni  KxUiunos 

OtMt  Nortbpn ...,, 

ifiibmarino 

WMt  Coist  of  America  . 
WmteTD  ani)  Bi'iilliaii  . 
Wtst  lixlia  aikI  Pttiiauik 


SlKlUIX. 


U.  otK.li.     ... 

M.  ornii. 

Nciiu 

Jl.  ofFt'b. 

P.  Muvh  16 


AmoaiiL     Itm.ut  bw. 


i;38,  iS5 
20,  loo 

Publuheil. 
4.SSS 
4.U9 
3,3Sa 


+  «,»« 


AbbMvt&tinns :  W.,  week  ;  F.,  forliiiRht!  M.,  month. 


CITY    NOTES. 


WMt  C»Mt  ftf  Anorlc*  ToloBmpti  C»mp*ay.— Tlic  tmllic  tc- 
cui[it)i  of  Ihr  WmI  Oiut  ol  Aiui'ti(.>«  'r<:J(^);ra|ili  Ci>m)Aiiy  tot  AInrcli 
wtM*  £4,176. 

BrkfUUa  SnbimArlB*  Co»p»B]r.-~Thp  Irallic  n«ci]>U  of  tlir 
BriutilUii  Hiihiiijiviri n  Teliif,-rji|ili  Cmiijjany  (LilnitM),  for  the  vecek 
rtiili'il  Mnidi  30  •'i.miiil''il  lu  £4,31S. 

Dlreot  8p»Bl«li  Telvp^Pb  C«mpniiy.  — T1i«  ntiiuatol  tnlKc  vr- 
raipIM  nf  thi*  i'init  .S|nrn»b  'i'el"((rn|>li  C(>iri|iiiiiy  fur  th.-  niftiitli  ot 
MbtIi  «rn  tl,900,  iif-nimt  i:i,St>3  fnr  tlio  mtrttupoinliiif;  jwrifni  nf  ImI 
jftir. 

DlaaolntlOB  o(  PurtiuirBhip.— Mcura.  Ilepiinn  iikI  Ki~.>il<l«.  ot 
Xnwtoii  ifi<*lh  Iruiiiirji  l,<,  Nrwtfiti  Heiirli,  Mnni'hi-Nti'r,  Iiiivi^  iliamlvii) 
putiionliip.  Till'  busiri.  -i  w  ill ,  IioirfVPr,  Im  cbitJoiI  oil  liy  Mr.  Ibrluuil 
H.  HtfPiiBii. 

T*l«pliOB«  Cftinpaay  o(  AoMrlft.— Tli<' 'linTtniKdt  tb<-  Tnii'iilioni- 
Caiii|Mmj  o[  .\uMrin  IiiiviMl'ii^kniiUnintmiii'iivi.leDilM  iIicthUoI  bjiir 
OCnt.  wr   uiiuum  en  llicir  jirrfTi  m.r  hbarua  for  l.lii;  six  mon I lit> Milling 
ult, ,  jKiyabk',  Ute,  iucDinc-lAx,  on  ami  after  A|iiil  9ili. 

OrtiatAl  T«loplloin«  Comjmiiy.— The  Jiruutuii  o{  ih«  OrieiiUil 
ToltJiilioiiu  Co'iMMiDV  hriro  ilwiilol  to  rvconiiiii-iiJ  a  diviilciul  fur  the 
jrc«r  ending  Ut^viiiUi  51  lut  ol  2^  |)ct  ociit.,  frfc  of  hiujiiic  tax,  mv 
tlio  i)ALiUup  ca[utAl  of  Ui«  Cuiu|Ktuy  lAhvt  Ibau  tbu  ^-vuUor'a  diue*. 

Wwtam  lud  BnuUl&a  Telegraph  Conpuiy.— The  tnLlRc  re- 
Mtiir^  of  lilt  \\\-i[Li-ii  iuicl  ['.i.i.-iliiin  T''|i'';i'.>|>)i  Ciirii]iiiiiy  (w  IIih  ii'wk 
viiiktl  Uk^vli  50,  sfttr  iltiliicliTig  tlic  "  tiftli'   u(  llin  fpvt^  re<:ei|il(i  ]«y* 


Mv  to  tbF  Luiul«n  Pktiiio  BnusUidii  Tulcfinirli   Couimuv  [LdmitoJX 

wfr,-  fij.agt. 

Won  indiAB  sad  Pajuuna  Talcfrapb   Canpaajr.. — Th*   mU- 

iriutt'd  iritllic  rvivijiih  of  ihr  Wi4t  I  ml  tan  amt  I'aiiiiiiui  Tchi^pb  Oont- 
]Miiy  for  t))«  bitlf  iiiniiLh  i-ihIikI  UiirHi  31,  arr  £3.709.  U  ColDpUVd 
willi  £3,430  in  tbi;  rorrratiandiuK  ix'i'xl  of  1667.  Tlie  Doeembar 
rcG<ii|rt*,  rtlimatol  at  £6,577,  rm1Uf>l  £&,613. 

Tfc«  Jnllca  Elootrla  C«inpBAy  (UiniMd).— A  ucnr  cMiinuiy  is 

iTKwlrril  uii.l.i  Hiix  tillr,     r.i|.iul.  ri,O0O,0O0,  in  10,000  thBiTSfie 

£10  Cili^h.      Tliii  lirst  «iiW'nl'i']'B  »«  ;  — 

A.  W.  Kiji[inij;,  B.  Wumivilli^-roiiii,  M iMiiiay-rootl,  X. 

It,  K.  I'.  Ilmiihwttil'^,  fift.  0»iiiiliMrgh-stjT>iit,  Ruginit'it  I'mV. 

A.  1".  .Siukm,  6.  liin-liiii.liiin-,  B.i;, 

T.  11.  Winn-,  50,  I>iiTnn»hiio-ciiimt)CT*.  Bulio|H|;iwt«4t]'Oet,  K.C' 

A.  Itikrloiii,  30,  Malvi'iii-rvKvl,  D'llatuti. 

K.  4'.i>nloii,  Ai'«i'iii.({tuvi!,  'Ni'w  Muliloti,  8\in*y. 

A.  <:.  pAvill,  8,  Cnvi.-tKtii'b-tFrra.w.  Fraut-i'OMl,  Thoruton  RmIL. 

Campiuilaa  o(  the  Blootli.— Tho  r0ll<>wit^  KlMtfiul  Comiani 

liiivf  l*i:ii  ii-gision'il  tluriiif!  ihe  tnoiitli  of  Marcfi  : — 

C'liiirlw  1..  ItnltiT  aii.i  C.i.  (£5  "bimw;.  £2S,00Oi 

Eloi'Uiciil   Workx  Couftiuctinu  soil  M&lulvDaucc  Ce.    (£1 

shwTJt) 2,000 

St.  Jftuica't  and  Pall  Mill  li:i«clric  Ligbt  (£5  uA  £1  sWm)  IOO.OOO 

Iki<irti4iji«ittli  Cb'ctric  Lubt  uml  I'owvrCo,  (£&  nbam) 4.00O 

Ctilchi>r  |X*jw)  El«ctrio  Lwht  Mid  Poww  Oo.  (£LiJiar«s)    ...       70,005 

Ewtpr  Elootm  Light  (£lOab«f«) * QO.QCO 

,luli*n  ElwtiloCo.  (£10>liBnii) ..^ lOO.OCO 

Sclinniicbii-n  KltvtncUsblati^l  rnwi-r  Co.  (fSatlUM)  'iOO.OOCI 
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NOTES. 


BI«t««roloslcAl  Society.— At  the  meeting  to  be  held 
on  Wndneeiday,  the  I8lh  iiist.,  Prof.  A.  S,  Horschel  wiU 
roftj  a  paper  on  "  Lightriin^  in  Siiowstomis," 

<9MBBtciMa. — Thccnlcbratod  r«tfliu'jnt  in  thf  Avenue 
it  I'Op^ra,  so  de»r  in  ev«ry  kciiso  to  I'liiciuce  of  all  iitLtiuii- 
aliti««,  H  Dov  lighted  hy  jncnridc«cenve  lam[)«. 

TIttlon  Bnnk  Installation.  -\Ve  understand  thiit 
Mtresn.  R  Aeiily  Atnl  .Sutui  wei-e  the  cuntraclmii  for  the 
"hule  of  this  iiwtallatioii,  iuid  not  merely  for  thu  Gttings. 

EdinbarKh  PabUe  Ubrtvry. — Tcndci'i  nrc  invited 
liylbe  Kdiiiljtii'gh  Mimiciiwiity  for  Iho  electric  Hf^hting  of 
ihtt  library.  Funher  particulan  ^rII  l»e  foiind  in  our 
adTGitiring  ct^uniiis. 

The  EleotHc  lAght  in  Rossla — The  theatres  nt 
ikiiiva  and  Itiga  have  been  tleclritiilly  lighted  hy  tlanit 
ud  Co.,  of  Btuht-Peflth.  The  ceritrul  station  8U)i]>lying  the 
former  town  ia  mora  that  a  kiloRietrc  and  a  half  distant 
firm  it. 

S|»aiJL — The  Govemment  is  imtting  u|)  to  anctioii  the 
right  of  ronstniclini;  iind  workinj;  toIc|>faDiiic  Bysteins  nt 
Alooy  (|iroviiic«  of  Alicaiite^  ami  at  Mtiruw.  Tha  former 
c:*ioeaadon«  trfll  be  di»|c«o(]  of  on  tlie  2Tth  inst.,  and  the 
litter  0(1  the  1 3th  of  Jiuie. 

Poplar  Union.— The  Uuiinliiiiis  of  the  siImivo  Union 
invHo  offen  for  the  repaii'  *nd  niaititoruinet)  of  the  eloctric 
IwU  syit«ni  lit  the  worlilioiinc,     Ajiplicalion  ia  to  be  made 

t"  the  avuter  of  the  wfirkhotui-,  Hi^h-struBl-,  Poplar,  who 

will  eiii|ip)y  fonn  of  tender. 

BHniet.  — A  draft  contract  kw  lioon  submitter)  to  the 
Bamei  Local  I{o»rd,  by  Messrs.  Joel  and  Co.,  for  electric 
lighting.  Aftco-  a  disciution  oi  tho  tnibjocl  «l  the  la<t 
Qieoting  of  the  Roard.and  the  re<itiireniciit  of  a  provinional 
order,  the  question  was  adjounied  to  a  future  meeting  of 
the  Board. 

"Voroaa. -The   local    comiiany   forinetl   to   ralabliah   a 

i^«?ntnil  station  for  electric  ligbtiiij;  Imving  fwiled  to  carry 

t-fain  project  into  effucl,  power  waa  given  to  the  gas  com- 

(*»*-ny,  at  a  general  meotinj;  of  it*  Kli:ire)iolcIers.   to  take  up 

t  n « ,||]e»tiun  of  lii;hting  hy  uloclricity,  and  eventually  to 

"^^**xry  the  remuaite  wwk  into  cfl'uct. 

HaUflkX*Bonnada  Cable.  — j\.s  ivill  he  fleon  from  our 
*^iveitifiing  columrM,  lliu  IWtniit»t«r-rtoii«r.tl  invites  tendei-K 
Uytng.  Rtairitaiiiing  aiul  uorkiug  u  it-lL'^ruiih  l-hHu  from 
tut  (Nova  Scotia)  to  Bermuda.  The  line  will  be  8ub- 
i^iaed  by  Ciorernmenl,  whoM  liability  or  rositonaibility  in 
*^~^c^gud  to  it  is  limited  to  the  [uyment  of  the  ttnlmdy. 

Tbo  Klootric  Light  in  Aoatria.  -Masars.   Siemeim 

i>lCo,,  'A   Ucriiti,  hnvc  iimltirtakcti  the  work  of  catabliah- 

»»i/at  tjiionitz  a  central  stJilion,  di»iHwiiiy  uf  MO  h.-\t.,  «nd 

»taj>|ilying  4,^00  lani]i«.     The  ume  lirm  have  installed  at 

Bburg  u  central  slatiun,  working  300  iiicande&c^ence  and 

vSS  an  lanipe  by  means  of  thre»ilyiiitmue.     The  price  per 

"HutHleiKence  kup  |ier  hour  is  y-a  cenliniea  (l  kreuiers). 

^^M  Telephone  at  Mftrtiniqae.— On  the  llSth  prox. 

'  "*oiic«eioii  fur  ihe  wutkiui;  ^*  '^^  Bubvcntioiied  semee  of 

,  ''Metrical  communication  in  the  interior  of  the  colony  will 

*'J  diaposcd  of  by  auction.     The  nyiitem  will  consist ;  lat, 

telegraph  line  between  Fort-do-Francc  and  Saint-Pierre, 


of 


^iT'ttady  fl«tabliitho<l,  and  Siid,  of  a  network  of  telephouic 
'^^  between  all  the  cominitne«  in  the  uland  which  has 
V*'  to  be  conatructed. 


An  Insulation  Breakdown.- -After  the  recent  snow- 
fltonu  al  I'ituburg,  large  quantities  of  salt  were  need  U> 
melt,  the  snow  on  an  electric  brunway  with  tindergrotind 
conducting  wire.  ITio  resulting  aolntion  of  salt,  having 
Kktunited  the  wooden  conducts  in  which  the  conductor  was 
laid,  deDtroyedthe  iniulation  of  the  line,  which  was  worked 
under  an  K.M.F.  of  500  volta,  und  the  whole  of  the  wood- 
work was  iciidei-ed  uneless. 

Rheims. — The  local  company  for  private  electric  light- 
ing hau  been  dissolved,  and,  a«  in  MvenkJ  other  insbincee, 
the  work  hiu  Ix-on  taken  up  by  the  gas  company.  At  a 
gener.il  meeting  of  the  KharBholdei-a  of  the  company,  full 
powers  wci-c  given  to  the  directors  for  continuing  the 
nogotiiitionn  with  the  town  aiithoritiv«  on  the  subject  of 
electric  lighting,  and  proviuoi)  wus  made  for  the  ex^ienseto 
be  incurr»l  under  thia  hearffng.  * 

High  Ratio  of  Power  to  Weiftht.— According  to 
CVhM',  M.  Ti\>uvi^  baa  couxtructed  a  minula  oloclric  motor, 
weighing  90  grammcK,  and  yielding  a  [wwer  of  two  kilo- 
gramnietren  (about  H  ft  foot-jwund)  |>or  ttcc.  I'nder  an 
K.M.F.  of  14  voltH  (rcwrKM  spella  it  uufi:«)  thin  little nuichine, 
jiruvided  with  a  fi^n,  will  ntJM  its  own  weight  — >>.,  itaelf. 
\t  tJiiit  iiite,  II  motor  developing  one  horBe-|K>wer  wouhl 
wuigh  little  nim-e  ttian  three  kilue, 

Cleriaont>FeiTant.^The  gan  coiri|)any  at  this  town 
baa  been  more  fnicceaaful  in  eloctric  lighting  than  baa  tlia 
competing  local  comjiany,  which  tuitil  recently  ciirried  wn 
the  lighting  of  some  priviite  catMblishmcutv.  The  town 
authorittcK  gave  the  preference  to  the  former  in  regard  to 
the  work  of  illuminating  the  theatre,  and  the  ga«  eomi«ny 
hm  exjiended  fix>ni  30.000  to  40,000fr.  in  carrying  out  the 
installation,  which  hm  been  a  success. 

Snlpbnr.— In  ila  oi-dinary  condition  sulphtir  is  one  of 
the  beet  insulators,  i.e.,  one  of  the  worst  condiictctrs  known. 
M.  Duter,  in  aomo  oxpcrimont'i  at  the  Sorborine  La)>oratory, 
has,  however,  shown  that,  when  reiBed  to  its  boiling  jK>int 
(about  836deg.  F.),  sulphur  is  ca[Mble  of  trariamitting  an 
apprecinble  current  of  electricity.  With  electrodes  of  gold, 
connected  to  a  batterj-  of  Loyden  jars,  a  current  wa<i 
obtained  having;  the  mean  value  of  srhni  otnperc- 

ChristchuToh  (New  Zealand).— The  Council  of 
Cbristchuj'cb,  New  Zealand,  iavite  tenders  for  lighting  the 
city  by  electricity,  in  nocnrdaiiee  untb  the  spocilicntinn  and 
condiiioiiK  txi  be  seen  at  the  ofhce  oF  the  Ajjent^ieneral  fur 
New  Zealand,  7,  Wcstmiiuftor-chumbcru,  VicLoria-ntreet, 
London.  Tenders  to  be  sent  direct  to  the  Chriat^burcb 
City  Council,  New  Zealand,  to  ai-rive  by  the  1st  .July.  Mr. 
F.  T.  Ilaskins  is  town  clerk  at  the  City  Council  Office. 

Bnuiford. —  At  tht*  meeting  of  the  Council,  held  on  the 
!Oth  inNt.,  Aid.  Priestman  (chaimuin  of  the  Cas Committee) 
Htjitcil  thut  the  sjwcificiitions  for  ibc  instaUatiou  of  llio 
electric  light  hud  boun  pruinirod,  and  bo  expected  tenderu 
to  be  received  by  the  25th  inat.  The  8j>ecilic*tionfl  had 
l>een  very  carefully  pro|Kirod  after  making  eiit^uiries  into 
tbe  system!*  of  eledric  lighting  adopted  ehiewhere,  oo  that 
Bindford  might  h.nve  the  advautage  of  the  best  syetem. 

Brietol.— The  Bristol  Cathedral  is  to  bo  lit  by  clec- 
tridty,  and  it  is  proposed  to  use  such  light  at  tbo  gnind 
evening  service  and  production  of  Handel's  oratorio,  "  Israel 
in  Kgypt,"  on  Friday,  June  8tb,  in  celel>ration  of  the  com- 
pletion of  the  western  towers.  When  the  Jubilee  services 
on  a  similai-  sqiIo  were  given  in  the  cathedral,  the  rows  of 
gaa  jets  nooeseary  to  give  light  to  the  fiOO  members  of  the 
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choir  oRcloBed  them  vitii  linoe  of  nuh  iat«iuo  heat  that 
some  of  the  cIoMly-wed^od  i:hoir  hail  to  retira. 

The  Society's  Fire  Roles.— "VVe  h»vo  received  n 
copy  ol  the  Society  of  Tokgmjth-Eugiiieera'  nites  and 
rogiiliUions  recommended  for  the  ineventimi  of  Qru  rUlcis 
from  electric  lighting,  dutcd  A|»ril,  1888.  Our  upinioii  aa 
to  the  iwlvisaliility  of  multi| dying  "mles"  is  well  known. 
If  utisfoctory,  the  different  niles  niiut  >>e  approximately 
the  aamo  in  teiioiu' — if,  indeed,  they  are  not  in  ihcir  vcrbd 
rendering.  "Wn  ivj^iet  thnt  eumo  way  Itiu;  uul  been  found 
to  bi'itig  the  <x)ii(]ictiiij;  interests  into  ugrcement. 

"  MontagnOB  Russes." — TiiV!  ThoRLion-[Ioi»U>ii  t'om- 
|»uy  hiiK  jnt«t  ciirriRil  mu  ilA  fii-nt  insUiUittton  of  electric 
lightins  in  Taris.  It  conniiiwM  aWut  thirty  iin:  lannw  for 
iho  ntiw  iMta^li^limeiit  ut  v\"nU\ynr;i  ru*")*  al  the  Boulovai-d 
dee  CaptK-inets  The  |)o[iulur  though  desiiitury  s^'HCont  of 
locuiuutiuii  kiiuwii  by  thix  nttuio  i«  anttlogotu  to  the 
tuboj^ui  ami  ttwitchlKick  ntiUay,  tlic  eitcui-sionist  antorin); 
a  cai'  which  Hi>ecds  with  giddy  mindity  ulung  etuonth  raihi 
for  u  furlong  or  so.  The  vlectiic  li||;ht  in  such  estAblish- 
nivntt  is  'h  rtijfnf. 

The  Fire  at  the  Hotol  deLueomo.— The  disutrous 
fire  which  destroyed  the  iint.sch  Hore!  hud  Ijoen  attributed 
to  a  Zi|X)riiow«ki  tmnHfonnor  ;  tint  it  liow  apiiEuirs  that  thu 
damaging  acvuBUtioii  brought  aguitist  unc  uf  the  Bysteuis  uf 
electric  lighting  waa  altogethei-  nnfotindod.  The  tnine- 
fonaera,  whiih  were  duly  provided  n-ith  fiwiblu  cn'.-oute, 
uro  proved  to  hine  l)eon  in  working  order  whiUt  the  Hre 
ymn  actually  pmceediiig ;  and  the  ])reseRc«  on  the  roof  of 
tho  hotel  of  a  working  plumber  with  lighted  bi-.t£ier  appears 
to  be  the  most  probiiblu  caunu  uf  the  conflugratioii. 

The  ZUectric  Light  at  Perpigiuui. — The  Muiuci' 
paJitjr  of  tbi»  town  arc  in  treaty  with  thu  electric  lighting 
comptny  recently  cHtublixhud  tlicru  by  M.  Latny  for  the 
lighting  of  the  theatre,  mid  for  the  distribution  of  the  cur- 
rent to  private  o«tjd>lishraeiitB.  The  diimtion  of  the  pro- 
posed concession  is  30  yeaiif,  and  the  price  to  be  charged 
for  public  illuminatiou  i»  2  centimes  per  hoiir  j»er  lamp  of 
16  c.-pL,  or  1  centime  jwr  hour  per  lamp  of  10  c-p.  Cei- 
taiu  fines  are  imposed  iu  ca^o  of  shoi'tcomiiigA  in  tho  due 
perfunuanve  of  tho  contjnct  on  Che  pi^rt  of  the  company. 

The  Electric  Light  In  Textile  Mannf^ctorioB. — 

M.  Kltettlitigcr,  in  the  "  Centra ibUtt  iiir  tlckUoIcchnik," 
jioints  out  that  incandesconce  lighting  haif,  with  greiit 
advnntngc,  «iipen»Gded  ]ietmlenm  in  a.  lace  msLiiufiielury 
iiciir  CorlBliad,  wheru  art:iticiid  illumination  is  ttomelimos 
necessar}'  fur  as  tDuny  as  eighteen  hoiu«  per  diem.  The 
dyiuimo  niitchine  employed  h  from  the  Vieunose  firm  of 
tho  sumo  name  m  that  abovo  meutioned,  und  supplies 
30  am]ieres,  at  n  potontial  of  100  volt«,  when  making 
950  revoLiitiotiH  per  miiuite.  Anothei",  and  liirger,  in^talhi- 
tiun  in  at  the  silkworks  of  Menrs.  J.  Adciuuniaor  and  Ca, 
at  Vienna. 

The  Lewis  Cablo. — On  Tuesd^iy  liist,  iu  the  House  of 
Comiuun^  I)r.  M'Doiuild  .-u«ked  the  Poatma«ter-Genera1 
when  it  w;is  his  intention  to  have  the  telefp^ph  cablo 
between  Lewis  and  the  mainland,  which  had  been  out  of 
order  for  sovctul  weeks,  i-epaircd ;  and  whether,  having 
regard  to  the  large  lisbing  interests  of  tho  island,  which 
were  mainly  dependent  for  the  ^le  of  fish  on  te!ugr.iphic 
iutcUigcacv,  )ui  intended  to  lay  u  ucw  cable  instaid  of  ihut 
now  out  of  order.  Mr.  liaikc^  E(Utt«d,  iu  reply  to  the  hou. 
member,  that  the  cablo  ship  bolonging  to  the  Poet  Office 
is  at  tho  ]>rcscnt  moment  engaged  iu  tho  re[i;iir  of  the 
Stomoway  cable. 


The  Eleotrio  Li^ht  in  Theatree.— An  ineidenc  hu 
oi-cun-ed  at  tho  Mudrid  eircns  which  pniclically  illiistnitw 
tli«  known  fact  that  when  carclewDOM  and  the  noglect  of 
obvious  pi'ecautioft.i  come  into  play,  tho  electric  light,  whiUt 
Hafrgiiardiug  against  the  manifold  dangers  of  jpa,  may 
iietiully  be  the  moans  of  producing  a  conflnyration  oo  ilj> 
own  acconnt.  'Itc  cuiTent  tmvuniing  tmit  of  the  conductiiqt 
wires  was  ko  unduly  nU-otig  as  to  set  fire  to  its  covering  aud 
tr»  soimr  articles  in  pmximity  to  iU  Happily  llie  alarm 
nccasioued  iiuickly  eubftiiled,  and  the  damage  waa  but  of 
amuJl  imExnlunce. 

The    Slleotrlo    Light  in  Thefttres.— At   «  recent 

mentiiig  iu  Paiis  of  iha  Hu|icrior  Committee  on  Theatn:^ 
imdrr  the  pixisidoncy  of  the  pivfect  of  police,  it  was  decided 
that  tJiL'  Bup|)l«inetit.iry  lamjw  (hm}>"<  df  t/<onn)  might  be 
eupplied  by  acciimulatow.  anti  woikod  in  two  circiuU  qiily. 
On  the  motion  of  M,  Duynesnel,  who  urged  that  crery 
fiwility  ahoiikl  Ije  alfnnled  to  th«itn»  in  adopting  the 
electric  light  with  a  view  to  the  sifety  of  the  public,  the 
commiltco  rocommcudod  that  nn  oxceptiona]  |Mjrmiasioo 
should  be  griiilcd  to  them  by  tho  Prefect  of  the  Setna  ' 
mako  lue  of  tho  street  subwaj-s  in  laying  the  maina  ffl 
6Up]>Iying  electrical  power  from  external  centnil  Btatiooa. 

Protectioii  of  WlroB.— Electric   light  onginoors  have 
pawed  by,  or  h.ivc  riot  Jciifficiently  recognisod,  the    value  of 
iron  piping  glaxod  in  the  interior  for  wHTjing  thoir  leadit. 
If  well  done,  the  gliie  is  a  good  insulator,  and,  therefore,  it 
i«  probable  a  chcajwr  eovcrod   wire  oould  be  used  tfaati  u 
usually  the  case.      We  have  before  u»  a  spedmeu  of  me 
iron  piping.  |in.   clear  internal  diameter,  made  by   .Tolin^ 
Spencer,  Globe  Tube  Works,  Wednesbury,  sent  tis  at 
roqueat,  as  the  matt«r  liad  been  diacussed  among 
electrical  engineers  with  the  result  of  obtaining  a  general 
opinion  thut  the  material  would  be  usofiil.     Of  oourec  lli<: 
pipc«  can  be  made  to  any  other  ei»J  that  may  bo  required 
We  have  no  infornmtion  as  to  how  the  (iriee  of  aneh  piping 
would  compiu'c  with  the  pi-esent  methods. 

The  EJ*.S.  Aocumolator   In    Fraiio«. — Sinco  th^ 

failure  of  the  ■'  Fronck  '  and  "  .Metroj>olitan  "  Comp»nicj«  it 
1881,   the  manufftotiu-e    of    Fauro-Sellon    Volckmar 
been    diwontinued.      l^to    receiilJy,    however,    Me 
I'biltpjiart    Bros,   have  at^juirod  tho    French  i«tcnt«  fo 
thii*  Uittery  and  for  the  newer  tyjw  of  cell  known  an  th 
K.P.S.,    and    are    about    to    commcuce  the  nuuitihM^tt 
of  this   accumTilator  at    their    works,    which    they   hai- 
established    in    the    old    Siemens'  workshc^s    in    Paris- 
Accoi-ding   to    the    Bulletin    hiiermtimol    its    VEl<dricU' 
McKHi-s.    Philipjutrt;  have  caused  tho  seintro  in  Paris 
accumulutora  of   all  foniw  and   patterns,  and  have  cor 
menced  actions  against  a  certain  number  of  mnnuIactureE 
The  result  of  these  proceedings  is  looked  forward  to  wis 
a  coHHidcrabia  amount  of  interest. 

Tho  Parts  Monioipal  Connetl. — "  According  to  !3HU| 
own  showing,"  aiiys  the  iSiiUdin  jNlernaHoHiU  dr  fEUtini'S'  1^] 
"the  Council  ha£  done  two  things  that  it  waa  particulavcHy 
anxious  to  avoid  doing:    it  haa  oatablisbed  a  practi-^sa/ 
monopoly,  and  it  La«  acted  udvoniely  to  tho  int«rotita  of  fc-le 
working  classes."  This  conclusioQ  is  based  upon  Lbedocicion¥ 
arrived  at  by  the  Council,  firstly,  in  relation  to  the  gnuit^i^ 
of  conccasioau  appUcable  to  segments  of  a  circle  extentLin^ 
fiom  the  centre  of    tho  city  to  the  fortifications,  lUa/, 
secondly,  iu  etipukiUng  fox  tho  use  of  locuiaulatori  bj 
coucessiouaiiea  with    a    rjew  to  the    employment  of  a 
minimum  number  of  ouvrun  at  cighu     "  Only  the  Rollw- 
child  and  Edison  compamBs,"  according;  to  our  contea- 


portry,  "oould  undertake  tlie  establishment  of   central 
sutioiM  having  their  works  iil  Viliotui  luiJ  ut  Ivry." 

Th«  RtuUo  Nicrom«t«r.— Thin  iiutnunciit  it  au  ex- 
traauly  delicate  form  of  thermo|)ile,  consisting  of  a  9'iiuire 
Enine  nude  uf  oim  turn  of  une  squiiru  vuntinmUM',  uf  which 
threosidesareifaiiicofiper  trire,aiid  the  fourth  isnconipoiiiirl 
Ikt  of  antJmoii}'  iind  biainutb,  eaeh  piece  being  T>  hy  .'> 
by  ^  nmu,  soldei'^  edge  to  edge.  This  frame  is  eu}^ 
partw)  by  a  thin  rod,  to  which  is  fiuteiied  a  mirror, 
jukI  the  whole  ih  hung  by  a  torsion  Hbre,.  no  that 
U»t  fnimc  is  in  the  field  jinxluood  by  u  |Kiwtirful 
Ugnet  vritb  »uituble  pole  piocea.  'When  I'udiutit  energy 
UUa  on  the  cetiti-e  of  th«  ha  the  fiume  is  deflected,  and  the 
UBoanL  of  the  de6eetion  measures  the  enai'^.  Adopting 
nblo  ilimensioin,  and  luting  h  very  strong  tiold,  an  in- 
aiit  may  he  nude  viiiuiMe  of  Atoning  ii  chiingo  of 
tore  of  the  junction  of  one  thousand- millionlli  of  n 
of  heat. 
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Thm  Krelia  Eleotrlo  Motor. — A  motor  to  be  worked 

hy  accumiilaU'i'A.  inteii<lc(l   fur  a  huhmarine  boat  wbich  ia 

being  coualnicted  by  M.  Z£d^,  has  i-occntly  Itvcu  vomplulod 

M.  Krcbs,  who  has  Uiii  before  the  Ac-i't-'mU  4U4  Hcitnces 

e  resttltfl  of  iunia  expei-imcrilA  whioh  have  been  carried 
out  with  it  on  terra  firma.  The  machine  wei^^ha  2,000  kilos, 
aud  wfilJ,  it  is  EtatccI,  give  a  power  of  52  r/ici-tnw:  ruycur 
when  worked  witli  n  current  uf  300  uin))crcs  uudui* 
a  difference  of  potentials  ut  the  terminals  of  1^2 
volta.  (The  theoretical  value  uf  the  watts  la  under  &3 
honte-powur ;  but  it  mUBt  be  reniembfred  thai  the  ftrtct 
it  dietal  iB  equivalent  Uy  736  irattM  only,  instead  of  746). 
The  ctirreot  ia  supplied  by  ■Mi-I  accunuilatoni  on  the  Com- 
meltu,  Desnaasure,  and  Baillehache  system,  in  wliicb  an 
alkaline  electrolyte  is  employed.  The  toUil  weight  of  thexc 
aocumulatori  iis  9,840  kilos.  An-iitigenionts  have  been  made 
for  oonitecting  up  the  aocumiiUtors  in  fonr  different  ways, 
in  order  to  vary  the  oxponditurc  of  |fawcr.  The  results 
ibtained  are  said  to  verify  tbo  nnticipiitioii8  gf  the  iuvealor. 

Arthur-stroot  East  Extansloii. — The  engineer  T.o 
the  CommiMionerA  of  Seweni  (Colonel  ItHywood)  refers  in 
hit  annnal   report  to   the  ^Vrthur-etrccl  Kiiet  extension. 
This  street  extension  commences  on  the  e^iet^rn  aide  of  tlic 
Moonmont,  and  i»  carried  by  an  coay  cun-e  to  the  southern 
end   o(   Su  Maryat-Hill,  where  it  joins  Lower  Tliame»- 
■treet  opposite  to  BiIlingH{^t«  Market.    Itit  length  w  4n4ft., 
ita  width  soft,  bho  roadway  is  3Aft  wiilo,  the  fnotM-ayfl 
00  either  eido  8£t.   6in.    wide,    and    iu   gradient*    vary 
bom     1     in    34    to    1    in    39.    At    its    junction    with 
Lower    Thames-street    is    an    open    itjxtcc    iibuut    I40fl. 
kmg  and  SOft.  wide.     Beneath  the  centre  of  the  street  in 
a  subway  for  gas,  water,  and  other  piiteo,  semicircular  in 
fonn,  12ft.  wide  and  ift.  6in.  high.     A  jKivcd  footway  with 
iron    tram    raiU    ui   hiid    throughout  the    subway,   thus 
snabling  pipes  and    materials  to  be    readily  moved  by 
irolloya.    Sleeper  walU  are  built  on  each  «ido  throughout 
its  length  to  support  the  pipos  ;  cast-iron  brackets  project 
Irooi  the  wall  on  euch  side,  about  .^fl.  nhova  thn  Honr-tine, 
for  the  aamc  puqiose,  and  provision  in  londe  for  the  carry- 
ing telegniph  and  telephone  wires  by  houkit  lizcd  in  the 
crown  of  the  subway  arch. 

Priooi  ia  Amerioa,— N'ew  Haven  pays  for  2,000 
cajidle-power  Umj-is,  ruimiiig  evttr>' night  ;ind  all  uight,  50 
vents  (say  2a.)  per  night,  or  183.30dok  (£36.  10b.)  oaiih 
per  year.  Middletown  pays  for  'SiOOO  caudlo-powcr  lights 
muiiiiig  ovuiy  night  until  ll;30  p.m.  lOOdols.  (X20)  each  a 
JW«;  for    2,000  candle-power  lighu  miming  20  daj-s  a 


mouth  75dols.  (£15)  each  ayeor,  and  35 cents  each  per  night 
over  20  nights  a  month,  all  lights  rumiing  till  11:30  p.ro. 
M'aterbury  i>u)'e  for  2,000  c^tndlo-pawer  tights  runuing  312 
nights  until  1  a.m.  lITdok  (X23.  S<f.)  each  a  year,  ajtd  for 
1,200  candle-power  lights  running  tlic  same  hours  and  same 
iiiimbor  of  night«  78ilole.  (£15  12a.)  each  a  year.  Bridge- 
|ii>i-t  pay*  for  2,000  candle-power  lights  running  every  night 
all  night  TiO  centA  a  night,  or  182dok  00  ceiit«  (£36  lOs.) 
cttoh  a  year.  Mcridcn  pays  for  every  night  in  the  year, 
ami  nmning  until  1  a.m.,  ISOdols.  (j£30)  each  a  year. 
Hartford  pays  under  present  contract  for  337  nights,  run- 
ning all  night.  l42dola.  51  cents  (£28  10s.>  for  each  light. 
Undci'  the  new  contiTict  mudc  by  the  atrvet  board,  it  puys 
llTdob.  94  cents  (£29  8(1.  Id.)e«u:h,  and  gets  under  this  new 
contract,  as  also  under  the  present  contract,  2,000  candle- 
IMjwer  lights  ninning  all  night  fur  337  nighU,  and  1,200 
candle-power  lights  at  a  corresponding  [nice,  or  at  78do1s. 
63  cente  (£15  14s.  Id.)  each  a  year. 

Xncandeacence  Ijunps.— In  reference  to  the  views 
of  Mr.  lil(^l4?ll,  ijiiolci  in  a  [lote  niKler  thin  heading  in  our 
last  isKUo,  the  Elrciriatl  World  recalls  the  ox{>criniorit  of  Prof. 
Quincke,  who  exhausted  11  glau  tube  and  weighed  it  at  inter- 
\tkludunngmtnyyeurswiUiuutbeingabletodetectthealigfatest 
difTereiicu  in  its  weight  by  the  most  delicate  baUnce.  This 
result  may  lie  accepted  as  conclusive  proof  that  no  air  had 
ubtaiiiofi  ailmihsion  to  the  tube  in  question.  The  roriten- 
tion  that  in  the  ca»c  of  incaiideeconco  lamps  air  enters 
through  the  "  porc«  "  of  the  gloss  when  the  latter  becomes 
heated,  apiwars  improbable,  and  has  not  been  sup{iortecl  by 
any  direct  experiment.  Still,  it  is  known  that  hollow 
vessels  of  conipaiativety  thick  metal,  when  lUider  jji-etwurc 
aitd  heated,  uUoa'  the  {laesago  of  liijuid  ;  and  it  ia  )>OM>ible 
that  thin  glass,  uB|)ecially  of  a  certain  qiulity,  may,  when 
hoiLtetl,  allow  Ui«  passage  of  uU'.  It  is  Ijeyond  quesljon 
that,  nndei'  ordinary  conditiena,  air  may  find  an  entrance 
ut  tho  junction  l>ctwcen  gUss  and  a  platinum  wire  em- 
bedded in  ihu  same.  The  coiistituvnte  of  air  would  no 
doubt  enter  into  combination  with  the  carbon  of  the  heated 
filament ;  but  il  is  t|tieBtiun>i.b1o  whether  il  would  have  any 
efl'cct  in  "  vajwrising"  lhH.1  element.  There  i«  re<dly  no 
evidence,  in  fact,  that  the  bliickeuing  of  the  globes  of  incan- 
diMcence  l4im|>s  is  due  to  a  defective  vacuum.  The  true 
uiUBC  of  this  cftect  is  a  question  of  great  intori»t  and 
imitortance,  as  is  eveiythlng  relating  to  the  etTective  life  of 
Hitch  lam|)S. 

Poroas  Elootn>deB.^In  connection  with  the  accumu- 
lator, with  a  imgjtive  uliimunt(anude  in  charging)  of  |)on>u* 
cop]ier,  imd  with  an  alkaline  electrolyte,  devised  by  Messrs. 
Commeliii,  Doinjisurea,  and  Baillehache,  a  scrios  of  experi- 
tiienta  have  beeu  carried  out  by  M.  Bandscpt,  of  Brussels, 
with  a  view  to  determine  the  degree  of  i»orofliiy  most 
fitvoiiruble  to  the  xlonige  cai^iacity  of  the  element,  due 
rogart)  l)cing  paid  tu  \Xx  mechanical  peiiTianuctcy.  The 
))oint  M  one  of  conaideiuMe  practical  intei'eet,  since  it 
reUites  to  the  conditions  under  which  a  storage  ca{)ncity  of 
8,200  kilogi-ammctros  jwr  kilogram  of  bnttory  {26,898ft.  lb. 
per  lb.)  has  already  boon  obtained,  and  under  which  this 
mu>-  possibly  be  even  augmented.  The  copper  elements  in 
question  are  obtained  by  the  powerful  compression  of  the 
metal  in  the  condition  of  powder  or  sjionge ;  but  this  com- 
pression mu»t  not  exceed  a  certain  limit,  beyond  which  the 
mttturial  becomce  analogous  to  the  cast  metal.  On  the 
other  hand,  from  the  point  of  view  of  the  electrical  con- 
dncti^'ity  of  the  i^orout^  mebil,aswell  as  from  that  of  its 
mechauicil  proiwrtiee,  it  is  obvious  that  the  compi-ession 


must  attain  nlao  a  certain  miiiimiini  limit.  The  tiotennina- 
lion  of  the  miiximmn  and  niiiiimiini  limit*  of  conipi-eaflion 
may  probably  rosult  from  the  expeiinwut*  in  question. 
M.  Bamlscpt  hi«  fixperintentod  with  pulvcnilont  d«]>osit* 
electrolytically  obtitined  on  stiriuccs  «I  metal,  witb  tiie 
TMiilt  thftt  mechanical  prftssure  may  sometimes  in  thia  case" 
be  dinpensed  with. 

Messrs.  Wooilbottae  and  Rawson — A  catalogue 
of  domestic  clocirical  supjiliws,  ur  "  ironmonger  a  liol,"  hiis 
been  iB8U«il  by  thi»  firm,  and  will  be  found  iwcfiil  by  tb© 
Urge  cliws  to  whom  the  ap]>lic«tioiifi  of  electricity  ai-o  tiot 
only  of  intci-eat,  but  are  poesossed  of  a  iteculiar  fascination. 
Such  person*,  wifw  in  thoir  generation  and  JwlvuTicing  with 
th«ir  times,  will,  for  instance,  be  pleased  vrith  the  simple 
and  cheap  forms  of  burglar  and  fire  alarm  Illustiiitcd  on 
|wge8  8  and  9,  and.  being  iilready  poMW»ed  of  n  iwrtflble 
electric  gi»  lighter,  will  scAi-ccly  be  able  to  resist  invent- 
tng  iu  a  jwckct  accamalator — an  ac(|Uiiiition  lewling, 
[*rhaiw,  ultimately  t«  the  piuchMe  of  one  of  the  very 
bountiful  articles  of  electriail  jewellery,  «  /a  Trout^, 
ileM-Tibed  and  illustnvtwl  at  pages  -17  and  48. 
Froni  an  oduwitional  point  of  view,  the  Studcnl'n 
Dynamo,  which  can  bo  convertwl  at  will  from 
a  "  «ei"ie« "  to  a  "  shtutt "  machine  aitd  rice  r^mi,  might 
Iw  an  excdieiit  imcstmcnt ;  und  the  piirchiiec  of  oiio 
of  the  small  plectmmi>tor»,  with  a  battery  to  work 
it>  might  often  constitute  the  sUrting -point  on  the  rami  to 
-hwiautuiit  of  ii'-i'f'i)  l-:Tiiiwl"lt"'  in  relation  to 
ilectrical  application*.     We  noi  i  'l;'        I' iHery  direc- 

tions" one  mistake,  pprhapi  a  raiaprint ;  to  ciiiirge*>s_-'' 
Fuller  tnttery,  the  lym  is  dirci:t«d  to  mix  pulvemod 
Ifiottdomiit  (instead  of  bichromate)  of  jxitMh  with  Rtrong 
Rulfihnric  acid.  Tho  result  of  carrying  out  this  instruc- 
tion mijfht  lie  so  startling,  tf  not  fieriou*,  that  we  recora- 
mond  a  retrospective  as  u-oU  as  prosjicctivc  rectificittion  of 
the  eri-or.  At  all  events,  no  further-  copies  should  bo 
israed  without  the  uecese&ry  correction. 

AtLstralio. — In  the  Centennial  Supplement  to  the  .S'y</rt<!y 
Mtiminif  Hcml-i,  iiifonuatiun  is  given  lut  to  the  tulographtc 
oommtuiication  in  the  Coloniee-  Of  New  South  Waive  wc 
read  that  '*  postal  and  telegraphic  facilities  alatt  pxiat  in 
erery  direction.  Within  thi.'  Ia«t  few  year*  the  itdvautagw 
of  the  telephone  have  been  addetl  to  those  of  the  tolej^ph, 
and  though  telephonic  commiuiicstion  aa  yet  only  exists 
between  the  huflineRii  houses  in  town,  it  in  ho]>CKl  that  ero 
loiig  the  towns  may  b«  linked  Ujywlhcr  telophcmically  as 
they  arc  teletfraphictlly."  Of  Victoria,  the  stJLtJstics  ]pve 
the  nnmlwr  of  tolngrupli  stations  as  41^0 ;  miles  of  lino, 
4,094;  utiles  of  wire,  10,IU  ;  telegraiae  received  and 
desjiatched,  1,938,040.  South  Australia  is  said  "in  tele- 
gi-aphic  eriE«rprijnt  to  have  had  the  honour  of  carrying  out, 
Lit  iinmuiiKC  cost,  a  tru-mtcoiitiiieiitAl  line  from  Adelaide  to 


Port  Darwin,  a  longlrh  of  1,973  miles,  thus  coimcvtiii^  the 
Colonics  with  the  telogniphic  system  of  the  world.  'ITiis 
groat  work  was  commenced  iu  August,  1870,  n-ith  an 
estimate  of  .£1:10,000  forex[tt)iidttU['C,and  completed  in  the 
fiiceof  thu  must  baltlitigdidicultiee  just  two  years  later  at  an 
actual  cost  of  £370,000.  The  first  meassge  delivered  fiom 
London  by  this  wire  reached  Adelaide  on  Juno  20,  1872,  and 
the  usual  time  of  transit  is  about  iix  hours.  A  Telephone 
Exchange  exista  in  Adelaide,  with  1,53d  miles  of  wire. 
Queensland  has  282  tfllogni.pb  statione,  9,00-1  mile^  of  Uuc, 
and  ll,M3roile5of  wire.  The  retiirna  of  Western  AuEliulia 
show  2,1)^5  miles  of  line.  Tasmania  has  144  telejjrupb 
Blationa  ;  while  Xew  ZeaUud  hii»  3'iO  btatioris,  with  -1.546 
milw  of  liae,  having  11,I7S  miles  of  wire;  included  iu 


this  length  are  359  miles  of  cable,  while  79  miles  of 
are  under  conatntction. 

Hydrogen  Peroxide. — The  question  of  the 
lytic  forma-tion  of  hyiirogou  |ieroxide  at  the  anode  hag 
invcfitigatcd  by  M.  Tmubc.     l-'rom  the  resulu  of  previa 
expcrnnent*  it  was  concluded  that  hydrogen  peroxide 
formed  by  the  union  of  molecular  oxygen  with  bye 
Richarr,    on    the  other  hand,    maintaina    that  hyi 
peroxide  is  produced  by  the  oxidation  of  water.     Wl 
1  per  cent,  sulphuric  acid  i«  clcctrolyncd  in  preaeuce 
alcohol   or  hydrogen  peroxide  at   the  anode,  these 
i-apidly  oxidised.     In  the  electrolysis  of  a  1  [wr  cent  soli 
tioii  of  chrome  alum,  not  a  tmco  of  ozone  is  formed  ai 
chrcimic  acid  appears  at  the  aiirale.     When  load  is  i»ed 
anode  in  the  electiolysis  o(  1  per  cent,  sulphuric  add, 
iMJcomci  covered  with  lead  jwroxido.    Th«.>ee  experimenli 
point  to  the  pi-esence  of  free  oxygcn-atoma  which  only  nnib. 
to  {lassive  molecules  when  there  h  noihiiig  to  oxidiso,  ujj 
iilfto  show  that  wat«r  in  not  oxidised  by  oxyKen-atomi. 
the  electrolysis  of  eidphuric  acid,  it  is  enggeated  chat 
Bulphuric  (urtd  is  formed  by  the  action  of  itascent  oiy'pa,] 
and  that  this  decomiKwes  into  sulphmic  aeid  (2  molt.}  mn 
hydrogen  [W-Toxide  (1  moL)    Aa  fiu-thor  proof  in  favmri 
the  coiutlilutioii  previously  ascribed  to  hydragen  peroxidt, 
it  i«  mentioned  that  the  jwroxidoa  of  hydrogen,  of 
alkalis  an<i  alkaline  earths,  of  zinc,  cadmium,  and  cope 
liavt"  quite  di/foi-cnL  chemical  propertiee  from  thoae  of  le 
silver,  manganese,  and  niclcet,  ^ic    Only  those  of    _ 

group  yield  hydrogen  i>croxide  when  treated  vitt 

The  rn-i  '.xides  of  the  second  group  can  all  be  prepared  I 
oxidiaiDg  the^miAKi^'pA 'ii>tti-dn>xideB  in  alkaline  solution 
The  peroxides  of  the  first  group  posMee  powerful  reaiicii 
proiwrtitfs,  whilst  those  of  the  second  group  aw  indifferent' 
to  u.\idising  agent«.     iieiice  it  is  concluded  that  the  per-j 
oxides  of  the  two  groups  are  diSerentty  eonstitntdd,  aad  > 
thai,  hydrogen  peroxides  cAQiiot  hiivc  the  formula.  HO'OH. 
The  constitution  repiveetited   by  the  formub  HO  :  0-H 
is  considered  to  bo  the  only  one  possible. 


Th«  Eleotrio    Light  in  Florida. — Accotdjng   to  a 
cori-espoddciit  of  the  Scunlijk  Amtrifan,  Mr.  H.  M.  Flaghr' 
has  installed  in  the  Hotel  Ponce  de  Leon,  at  St.  Augustine, 
the  largest  isolated  ( ?  |>rivatc)  plant  for  supplying  electricity' 
which  exiifti*  in  that  country,  or,  in  fact,  throughout  tb« 
world.   The  installation  consistaof  four  Babcockand  Wjlco) 
multitubular  boilei-s,  each  o[  which  baa  a  nominal  rating 
107  h.-p.;  fuui' jVrniingtun  and  Sims  cngiuoa,  three  of  60  h. -p. 
and  one  of  I'Jd.     Eoeh  of  the  60  b.-p.  engines  drives  aii 
Ediiton  dynamo  of  the  lat«at  type,  having  a  capacity  of  6i 
six  teen-candle  lights.     The  other  ciigiuu  drives  two  machine 
of  the  No.  16  type.     The  rating  given  is  nominal,  as 
pliuit  ikdmits  of  an  incroase  in  [lOwer  of  '25  per  cent.  oii 
anil  alK>ve  the  rating,     tt  is  doubtful  if  there  sxiKts  anothf 
electric  light  plant  with  so  (icrfoct  u  system  of  control  ati 
regulation.     Kach  dynamo  has  its  own  re^^lator,  which  coi' 
troU  the  amount  of  elciaricity  [iruduced,  and  indicator:^ 
shuwitig    the    volume    and    ]>ro-<isure    of    the    electridt 
The   machines  are  all   oounoctod  to  heavy  boi-s  of 
copi^cr,    termed    "omnibus    wiroe,"    with    which,    by 
siritcli  in  the  lioftdbosird  of  the  machines,  tbcy  may  i 
stantly  be   connected  or    disconnected.     To  the    "  on 
bus    wires  ^    arc    connected    a    series  of    heavy    cop_ 
cables,   culled    "  feeders,"  which  pass   to  the    most   i^a- 
portant  centres    of    lighting    in    the    Hotels    Pooce    th 
Leon  and  Alcazar.    No  lamps  are  directly  oooneeted  (o 
these  "feeders,"  but  they  carry  the  current  to  the  loaj 
di&tributii^    poinle,    from    which     a    large    numlwc 


wii-es,  "maiiw,"  IcsmI  the  electricity  to  the  "«er- 
Tbeso,  in  turn,  (xmrliict  it  tlirectly  to  the  lainiw 
t^Q  buildings.  Danger  from  Hro  by  this  system— thu 
h) — U  r«duc«d  pnuticftlly  to  nil.  At  the  jiiiictioti 
wi  of  tfao  *' "bail  wireB,"  "feftdors,"  nml  "mainft,"  iiro 
grtotl  ftuee,  cotnixieed  nf  an  alloy  uf  lewl  :itid  tin, 
ich  volatilises  at  n  t«iD|)cr.itiire  of  'lOOile^  If  by  any 
kl«ot  the  cupjiei-  wirea  conducting  tkc  elfictric  ctu'retit 
old  cotne  iu  conixct  nilb  onch  other,  before  the 
Bimniro  of  Ibo  oupiwr  muH  bo  raised  iiiffii-iently 
Wt  fire  to  any  intluninuble  siiliiitniire  in  proximity 
tbc  aafoty  fus«  wniitd  v»|<ori»D  ami  n|icii  thn  cimiit. 
>n  OB  thu  trotildc  h^l  Iwcn  rectified,  u  fruab  fmin^ 
ronld  l)c  tiiBtTtc<l,  and  the  current  rc-c«tAb]i)ihc«l  in 
Nor  is  there  nay  danger  to  liiiman  life  from 
into  roiituct  with  the  wires  ur  mui-hincry  uf  tht; 
The  pi'Ciuiire  is  only  of  ahoiit  100  volu,  wliich 
cao  receive  with  impunity.  This  plant  suppliv» 
bu  used  in  th«  UeteU  Ponce  de  L^n  and  Alcazitr 
out  ri,ri(X)  itiL-nnd«grorit  lamiw. 

UaetiiiuU.  Lifting  of  SteaniBhips.— The  steim- 
■•PauU,"  built  for  the  petroleum  trade  by  Sir  W.  G. 
pMrong,  Mitchell  &  Co.,  ul  Low  W'alkiu-,  liiis  <i  cuniplete 
lalbUion  of  electric  lights  by  Mr.  Ifankirt  Kennedy,  of 
odude  Electric  Works,  Olaagow.  The  dynamo  is  one 
Mr.  Kennedy's  einglc-lublnn  mnchines,  c:i)iable  of  nip- 
Ing  eliMtricity  for  70  sixteen  i;*nd[o-]K>wcr  lHm]je,  and 
initig  aL»e|)CC<l  of  T.^0  revnlntionii  [>er  minute.  This 
chine  nm«  eniirely  without  sparking  at  the  hnisbes, 
ntring  K  iniLch  longer  life  for  the  coiniuutaUjr  iiiul 
libea,  which  are  the  principal  wearin};  |Mrts  in  eleu- 
•  generating  apparatus.  The  iiuicbine  is  neatly  deigned, 
1  compactly  arranged ;  every  dot^iil  of  brush  urraiige- 
lut  nod  general  constnictioii  ha.»  kiui  candid  »ttentioD, 
tl  it  seems  to  embody  in  a  high  degree  of  [)ci'fectioii  the 
py  improvementB  which  bare  from  time  to  liute  l>oen 
ule  in  the  Miistniction  of  dynamo  miichiriery.  The 
rtive  jwiwer  is  derived  from  a  Tiin^'yos  "Aruhor"  type 
nieal  engine,  and  i»  oommunicntet]  to  the  dyrunio  by 
eans  of  a  canvas  and  gnttaiwrchii  belt  from  the  fly- 
hod  to  the  dynamo  pulley.  The  j^ovoniiiig  armngcmonta 
id  Mgulation  of  the  muchine  itrc  »o  o^mplcte  tltut  the 
ilmaee  in  electroiootive  fnrce  in  the  rirenitfi  in  lewt  thnn 
n  per  cent,  with  full  1(mu1  and  one  Lxinp  i'os|iect- 
niy.  Equaling  from  the  generating  3|){tanittui,  a  sgiecinl 
■tare  of  tlio  installuttun  m  the  n-lriiig.  In  tba  whole 
lip,  with  the  exception  of  the  saloon  mid  (officers' 
tulcrs,  specially  protected  conductors,  consisting  of 
ppar  wires  insulated  with  vulcaniMHl  indiarubber, 
|d  abeathed  over  all  with  galv«ni«ed  it-on  wireM,  arc 
«L  The  joints  ia  these  conductors  ore  protected  by 
emQy  dangned  malleable  cast-iron  joint1>oxes,  and 
i  whole  arranj^ment  nukee  a  very  substantial  job, 
teolated  to  u-ithstand  any  amount  of  rough  usage 
lb  injur)'.  This  is  of  the  ipeatest  importance  in 
[Harrying  vcmcU,  where  the  conductors  rei^uirc 
specially  wcure  on  account  of  the  nature  of  the 
Tb«  fittings  in  the  saloon  and  ibe  cabins  are  of 
Lllosgus,  in  haiTiiouy  nith  other  litttngtt  of  the  tibi]), 
I  as  in  evcr>'  other  port  of  the  ship,  every  fitting 
'own  seprate  switch,  and  can  bo  Iiu^ned  on  ur 
'  as  desired.  Tlie  globes  tn  tb  int  [jiirt  of  the 
ip  are  of  pate  pearl,  and  give  a  (lartinilarly  |)tpa.^ing 
He  to  the  light,  'lliroughout  the  whole  ship,  vbcrcvcr 
M  w  required,  the  electric  li){ht  has  been  carrie^l,  and 
Its  tre  also  nude,  and  portable  lamps  with  long 


flexible  leads  jirorided,  for  carrying  the  light  down  into  the 
tuiikfi  when  they  retjidre  cicsning  out  or  iu8|»ectiiig.  The 
miisthoad,  side,  and  anchor  tamjM  have  also  lioen  arranged 
for  cliM'trie  light.  Wo  understand  that  the  name  Arm  are 
ong:iged  fitting  out  the  "  Caucaxe,"  another  vo»ol  for  the 
same  ti'ade  (recently  launched  by  the  name  bnildeni),  and 
that  Lhey  are  putting  electric  light  on  two  possongar 
ttteamcnt  for  the  Chinese  coasting  trade,  building  at  Mossn. 
Hiiwihijin,  Leslie  and  Co  '^. 

Electric  LigbtinK  of  Trains. — Mr.  W.  W.  Axkworth 

ill  tbi;  Miru'iii  niimber  of  Xtmniif:^  Mn^'r.ii'r  contribute.-"  au 
artiidc  on  the  lircut  Northern,  Xorth-tJiHtern,  iual  Man- 
Chester,  SbofBeld,  and  I.ancashire  KailwAyt.  In  thia 
aniele  he  describes  a  great  many  intei'eHting  topics,  but,  so 
far  w*  the  electric  light  engineer  is  concerned,  the  most 
intere-^ting  will  be  found  in  the  condiuling  paragraphs  of 
the  article,  which  refer  to  the  electric  light  ingof  cnrriagee. 
He  describes  the  system  in  use  by  the  North  British 
at  Glasgow,  where,  as  is  well  known  to  our  renders, 
a  tbinl  wire  is  laid  through  the  tunnels,  anil  the  train  is 
ligbtiid  while  going  through  the  tuuticK  Mr.  .\ckwortb 
says  of  lighting  by  means  of  AccumuUtore,  tbnt  they  are 
iTxpensivQ  nml  heavy,  that  the  coatforehargingisgreAt,  and 
the  5U[>erin  ten  dent  i«  hampered  by  a  perpetual  fool- 
ing of  hesitation  whether  the  supply  will  last  till  tho 
train  has  completed  its  journey.  He  dii^cu^xes  then 
the  mounting  nf  tho  djniamo  uiJOn  the  truin,  and 
refers  to  the  cxpcriinent  made  by  the  Lanca^ire 
and  Vorkabire  and  Oreat  K<utern  with  n  retort  engine— 
which  plan,  not  being  found  tn  answer,  wo-i  abandoned^ 
though  the  N orth- Western  has  two  trains  ninning  between  , 
Liverpool  and  Muncliesler  lighted  on  a  somewhat  similur 
system.  In  tJiis  caae,  if  there  is  a  change  of  engines,  unices 
the  new  engine  airrice  a  dynamo,  the  light  is  useless.  If, 
says  thu  author,  du  tho  other  baud,  you  can  put  yuur 
dynamo  on  the  train  and  drive  it  from  the  car- 
riage wheeli,  you  are  indejicRdeut  of  tho  engine 
altogether.  Tho  Oreat  Northern  has  five  trains  so  fitted. 
The  author  thus  describes  the  Great  Northern  arrangement 
fi>r  running  tbc  ilynnmo  :  "  Wo  may  note,  to  start  with, 
that  uul SMS  the  i>nf»eugerR  are  content  to  tnt  in  darkness 
every  time  tho  train  ntops,  it  is  impossihie  to  disitense  with 
ai^cumulaton!  altngotbcr.  Further,  a  ourriagu  nuts  now  imo 
end  forwaiil  Miid  now  the  other,  aod  the  onlinurj'  dyuamo 
mn.it  always  be  driven  the  one  way.  This  difficulty 
is  in  the  Great  Northern  iustullation  got  over  by 
ail  ingctiirMis  aniingeinent  of  autonutic  revL^rsing  gear. 
Again,  the  accumulators  are  charged  from  the  dynamo. 
But  an  accumulator  is,  so  to  spoak,  like  a  tank  of  water  on 
a  bi^b  tovrcT.  If  tbc  engineer  were  to  connect  his  |iump« 
with  the  Iwttom  of  the  tank,  when  the  |>ower  of  the  engine 
was  inaiifRcient  to  overcome  the  downwanl  pressure  of  the 
water  stored  in  it,  instead  of  filling  the  tank,  he  would  only 
have  provided  an  outlet  for  its  contents,  tio  ivitb  the 
dynamo.  Unless  it  ia  intuning  al}out  4-^0  revohitioiiH  a 
minute— iu  other  words,  unless  the  Iniiti  is  going  IS  mile^i 
an  hour  (for  the  dynamo  makes  five  revolution*  for  each 
revolution  of  the  carriage  axle)  it  is  not  producing  suffi- 
cicrit  electricity  to  ovorbabinco  that  already  stored  up. 
Actinrdingly,  what  is  known  as  a  resistance  coil  is  j>rovide'l, 
through  which  the  electricity  is  diverted  when  the  train 
first  starts.  As  soon  us  ft  has  reached  a  sufBcieiit  speed  an 
autonmtic  f>n"itcb  cuts  out  the  resistance  coil  nnd  switches 
the  accumulators  into  the  cii'vuit,  to  be  again  cut  out 
automatioitlly  as  soon  as  the  speed  of  the  train  slackens 
again." 
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CENTRAL  STATION  LIGHTING     TRANSFORMERS  v. 
ACCUMULATORS.* 

HY  I[.  K.  rKtlMI-niN.  MKMBKR. 

The  nt-esent  iMi[>er  is  ih*-  oiitfome  of  Ihe  diwiuaioii  whii-li 
look  jiuite  uii  MesKm.  Kjimi'>  uikI  MHckoiiEiu'ii  |Kt)M.-i>>  on 
traiihfuripvts,  recently  rwid  Iwdiro  thU  wwietv.  1  waa 
anked  to  give  (acts  iiiMl  liHuiv^  iii  «ii[nK>it  wf  the  sUitomcjit 
I  then  nindu,  tliut  I  Iwlievul  lb*.*  tliMriltiiiinii  of  cliMrtricity 
by  Ii-arHfonnvrH  offered  irn  sjmeial  adraiitagos  over  othtir 
methodei,  )mi-ticiiliirly  ovvr  di»tril>ulioii  by  di«uiu»  of  aocu- 
tniilator^  iised  uk  tniiiitfutTnc:n». 

Ho«'ever,  after  cimipiliii^  tlie  statement  of  fRctn  aiiil 
figures  neceaaary  for  my  piiriwisc,  1  fournl  thiit  I  hud  under 
taken  a  bttfik  of  »  nmrli  hiMvicr  ti;ituri-  tlinii  1  un^*iiiilly  in- 
tended  ;  aiwl  I  miist  a|Htl»}n!«H  i'>v  ll»'  ]irfs«>Tit  [Mpei  having 
a  much  wider  h^o^ki  thiui  iu  litU'  n-onld  tviinitni. 

In  fttrt,  1  tin<l  iL  ncLxiwiry  to  citnimuricu  hy  diMriiMiin^ 
ttonii!  of  thi-  t'DiiditioiiR  «f  tlic  sii|)]i1y  of  eWtricity  from 
elftclrif  stuttoiM  which  are  oomrion  to  nil  sv^tt-niii  of  di«tn- 
hiit4oiL,  mid  ^ilmit  which  hitlu  or  nothiii;;;  now  hithvito  hccn 
written  or  nM.  In  tlitftUiid,  cnntra)  stnttoit  Hifhtin);  lum 
bevn  such  lui  alliiir  uf  yeatantay,  tliut  it  it  himily  to  lic 
woiwlered  tliat  nhut  little  kriitwttMl;<«  cvintM  on  ihu  nuhjcct 
tihoiiM  1)0  L-oiiJii](^l  to  the  few  who  have  Hjihlinj;  stutioiis 
liiiiler  their  immediate  chai'};e ;  and  when  wo  Innk  to  the 
Coiilinenl,  or  to  Auicrica,  to  mi[i|)lutncnt  thlt  mcaKTOfttockof 
knuii'Ii-d^c,  WG  lind  the  curulitions  of  dcinaml  forlightdJtToi' 
from  tboMt!  of  a  largo  Kngliflh  town,  mkU  aa  London,  so 
that  they  do  not  nuicJt  hcl|>  us  in  our  iiivo^ti^tion.  How- 
ever, during  the  jiust  few  years  I  have  done  my  I>ost  to 
make  niyMtlf  aeiiiiaiutetl  uHth  the  mniii  fartH  which  a|>[)car 
bkely  to  govern  lb©  fuliire  conimeKia!  siieooss  of  such 
uiKlcrtiiliingH. 

I  miist  at  onee  divide  the  ochemeR  for  electric  snjiply  into 
two  chuue«:  Ut,  thofto  confessedly  carrieil  out  in  a  tempo- 
nry  manner,  niid  for  the  [niriHwc  of  (xipnlariHiiig  the 
electric  light,  and  iiu|iirinf;  the  eonlideiire  of  (he  oiiiilie  in 
supply  MimmiiieR  nn  a  form  nf  itivextmcnt ;  arul,  :Jndly, 
those  inteudod  to  lie  uf  u  pennunciit  a  naturo  as  the  t;aA 
supply  with  which  they  come  int^  comiKtit.ion.  T  think 
to  the  first  cifift*  wc  miutt  rcli^jj^to  Hiicb  xyKterrns  lA  ntpply 
a*  tboeo  at  Brighton,  tJ»ftboiirnfl,  the  iirdsciit  supply  fiimi 
the  OrtMverinr  Tiullory  ;  in  fact,  all  ibiwo  wliirh  dixtribiite 
by  meannof  overhead  wii-ea,  ])ii'kinf:  iht'if  tiintomoi-s  hoi-u 
and  tlierv,  utid  which,  althi}Ugh  thuy  have  Gervefl  a  very 
useful  tiint  in  faniiliarisitig  iha  public  with  the  ii>*e  of  the 
eloctric  lijcht,  cannot  l)o  eoiiitiderod  na  in  any  fonm  fitted  lu 
d«vetc^  wenuolves  into  n  complete  syttesi'of  eii|>ply  when 
the  time  nrrivos  that  more  than  half  the  houwea  may  Ite 
uxiiected  t«>  ttike  the  light. 

Ill  order  to  gfit  an  u<lix|iijite  idc*  of  the  natiu«  of  the 
(IcRUiud,  or  what  I  call  the  liitul  dia^Tam  of  a  syAtem  of 
iup]4y,  we  caiinot  do  lietter  thiiii  refer  to  the  diaj^raniK  of  a 
■iinihtr  nature  t^iken  by  the  ff\f  POm|mnic«.  Jlaving  re^ 
cently  had  the  advantage  of  cnrryiny  out  electric  Mipply 
Btations  for  aevenil  gaj;  com|mnt><,  1  have  had  aeeewi  ComucIi 
Iniid  dia}{r;initt  for  giiK  ti^htiu^,  atid  from  tbcso  mul  from 
lliu  cxiierience  alrmidy  obtiiincii  of  cltictric  mnmly  in  l/oii- 
don,  I  have  conjitmcted  a  load  diajtrani  which  I  lielieve  will 
lie  found  a  fairly  rc|<rcaciitative  one  for  an  onliimry  Lonrlon 
re«idL'tiliiil  district,  cuiisistini;  portly  nf  [iHvate  houaea, 
partlv  of  8ho[w,  with   the   luiul   !t|iriakliiig  of   holeU  ami 

Ciblic  Iniildin^.  No  doubt  a  (liM-nct  conl:iining  a  very 
tgfi  numlitir  of  theatres  wouM  hitvu  a  Konicwhat  dift'cront 
dit^ijii,  but  not  difTcrin^  so  much  aa  to  inaterially  alTcct 
Uie  si:gitnienlR  that  I  nm  abotit  to  found  on  ihe«e 
kxid  diagrams.  Through  1b«  IdndnMs  of  I)r.  Fleming, 
I  uiu  able  to  luy  Iwforc  you  nevcml  load  rluigr-aiim 
obtained  frum  li^htiii^  <itatiQnM  in  America,  which,  vou  t^&}., 
cuincide  ver\'  fairly  with  the  one  I  have  prcpiirod  Jor  Lon- 
don. We  learn  (nun  these  load  diajo^ms :  Itrt,  that  the 
average  daily  outputs  in  units  throughout  the  year  in  about 
three  and  u  naif  times  the  maximum  lond  in  kilo-watt*  ;  in 
other  worth,  that  a  station  having  a  |>kntei]iin1tn  thc»ii]i[ilv 
of  600  kilo-w-atU-  that  is  to  say,  10,000  lammof  Kleniidlc 
]iower  each  Bimultaneon.<Iy  alight  — conhl  only  ath^iiluto  on 
aellinj.'  an  »YenL;;e  nuantity   of   li.lOO  unite   jKir  day.  Thin 

•pBjiri-  iiHul  liv^wiT  I  lie  Hflcii'ty  of  Tt]i-Kr3jJi-BnKiD«cni  anil  Klertri- 
ciMiH,  oil  Tlxiivlay,  A|>rit  12tb,  1888, 


fiKt,  which  him  such  an  im|iortunt  ttcaring  on  the  poaaib! 
piittitH  to  lie  itbtairiwl  from  a  Htatioii  of  a  given  si 
ap|«!*u-3  to  have  Iweii  complclclv  ignorwl  by  the  writ 
nf  lui  anicle  on  central  stiitions  in  Indtulriff,  dar 
the  2tiiI  Decembei-,  IBS",  who  estiDiataa  that  a  pi 
nf  thi]t  fcizo  wouki  bo  able  to  wpply  daily  3,600  Boajn 
of  Tmdc  unit«,  which  in  7:t  jiev  cent  iii  eiceaa  of  ifa 
figure  I  have  pven  alwve.  The  next  [loinl  we  hav 
l«  note,  omnion  to  all  eystomsof  dtxtrilxition,  is  the  ext«n 
of  umler^rnund  tnaiuH  iie<te&aar>-  to  distributo  a  givai 
■upply  of  electricity,  aiid  the  probable  cost  of  such  maitv 
when  laid  underneath  the  footway's  of  our  streeU 
Startin;;  onro  more  on  the  ubeve  quoted  10,000-light  [Aan 
hanis,  I  find,  from  cnr«ful  note  of  tlie  anio^uit  of  electricit 
iwed  by  \Tirion«  ela»>es  of  boiiAO*,  that  in  nr«Icr  to  m 
ati  aven^fc  of  2,100  nnitn  fier  day  our  diflinbutin 
maiRM  inu:*t  re»ch  not  lesa  than  1,000  hntuaa.  ^^l 
may  take  iJic  avonigo  width  of  ihu  ].^iiiiloii  houai 
at  10  yanU;  to  this  we  miiH  add  nO  |M>r  cent,  on  tKe  si)p 
[MMition  that  only  two  bonnes  ont  of  three  will  taki 
ihe  liffhl  for  wine  time  to  crMne;  arwl  to  this  we  miu 
a^aiii  ad'l  'M  per  cent,  for  8uch  {iro)>ortionti  of  the  rowd^ 
Aiicli  as  criMKin^M,  dead  walU.  fct:.,  tmYer>eil  bv  the  RMtn 
which  do  not  l»)iil  liuii&vs  taking  the  light,  ^^e  tliua  fim 
that  every  houeo  rei|uirce  twenty  yanU  of  ilUtributiu 
main  \  or  to  diatrihuLe  ^le  daily  avenigo  siij)|j)y  of  3,10 
iinit>4,  :jO,000  j'ards  of  main.  In  addiliuti  to  these  distrl 
huting  mains,  we  must  contemplate  the  probability  of  thi 
generating  sUtioii  lieing  placed  at  a  dlstanco  of  li.OOO  van) 
fi-oin  the  cuiitnj  of  the  dialricL  xiipplied,  ko  thut  in  all  w 
have  t<i|)ro\ide  22,000  yards  of  iiiainii  of  the  two  elaaae 
of  inaiiut.  For  convenience  of  iiomeitelalure,  I  euU  tboa 
muinx  which  form  the  prinuiry  wire  to  the  Lniuiifonaen 
or  cnrrir'  the  charging  current  to  the  aociiniulaton 
'  citarging  niiiiiis  ^  ;  and  those  from  the  lran.'>fonnet 
to  the  houses,  or  from  the  lu'cumulntoi^  to  the  botuei 
"  distributing  mains."  Next,  as  to  the  cost  of  these  toaitu 
1  liave  pre|iared  two  tAltlus,  which  «huw  how  wide  of  tin 
mark  in  the  {wpular  itlea  that  the  cost  of  the  mains  1 
peatly  influence<l  by  the  eost  of  the  copper  condurtop 
(ht!in.'wlveH.  1  have  slated  ut  thie  tnalitutioii  that  uiuc 
iionfteuHo  haa  Iwun  talke^l  on  the  subject  of  the  ooat  n 
cop]x<r;  by  thin  I  did  not  intend  to  Im  diiweHpDctful  to  iu)|j 
giititicular  sjwiuker,  but  to  ]>oint  out  ia  etrong  uriguago  tha 
the  habit  of  busing  catintiitus  of  distribution  on  the  cost  a 
ciipfier  (with  but  a  small  |)ercentage  added  for  inaulatioi 
and  hiying)  was  one  to  be  avoided,  as  it  hav  led  U>  erroneoui 
conclu«utia,  on  which  hnvo  Iwen  luiscd  argumenta  («r  ioi 
(avuuruble  to  4yfrt«nig  uiung  eiurentc  of  high  RM.F. 

No  doubt  thi»  habit  of  considering  t-hc  coRt  of  cof^wr  a 
such  an  inijmrtant  element  in  the  aUcnbition  Iim  ariMi 
fn>ni  the  faL:t  that,  although  thiit  ■{iic^tion  of  eleetriml  dt( 
trihulion  hail  been  for  years  under  dinctuisioii.  and  has  ha< 
volumes  written  about  jt^  yet  our  eiqtenence  in  lading  aiM 
re|>Airtn;{  4Ui'b  conduetor«  has  been  until  tpiitc  rocentl 
ulmofit  nil.  The  labk-K  now  Itefore  you  arc  based  oil  ih 
little  exjierii'ii4-e  that  I  lia^e  gained  during  the  laiit  thro 
y<-jtiv,  and  I  t.nist  tht-y  miiy  be  of  iU)me  iiervice  to  the  metiH 
bcrs  of  the  i iistitiilion.  Many  nf  tlir  fi;o>re«  are  the  actiu 
]aric(w  paid  out  on  execuleil  conir.icls.  and  the  other  oim 
ai«  CJilcuiati>il  from  them  ;  s<t  thai  it  is  t^uite  eertuiit  Uu 
the  tigiu-ett  ipiote^l  in  the  Utblc  are  uot  fai'  wide  of  thu  marl 
Yon  will  [tntice  that,  apart  from  the  nrii^  of  the  c*ipt>e 
iUelf,  the  ;uhlitiona  we  have  bail  to  malto  for  the  insiibittcJ 
troii^^hing,  cost  nf  UiyiiiK.  providing  and  fixing  euifooa  boxi 
iligging  and  giuinling  the  trencher,  taking  up  and  r«pUei: 
the  flagging  and  wood  jiavenienti*,  are  alraotit  a  eoiutM 
quantity  depending  only  on  the  loii^h  of  the  roadway  thi 
is  diBUirl>ed,  and,  cunswjiiontly,  when  considered  in  reUtio 
ti>  the  cost  of  mjfper  itself,  are  at  a  maximnm  when  tlie  »m 
tioii  of  thn  i;op|>er  i^  t^mall  and  deercuK  rapidly  as  th 
section  nii^Jiicnts. 

Table  I.  is  for  laying  cop[>er  in  the  foim  of  inaiilal*) 
cable*  in  the  old  and  well-ttied  wav-  Table  II.  is  for  I 
foim  of  main  which  f  have  auccespfutly  adopte<l  dnring  tJid 
[Kist  yeiir,  and  which  cniLtiAtA  of  a  liare  eojtjwr  conductor, 
sii|)])orte4)  and  itisitlateil  in  concrete  *ubwa)M  or  eulverte  la* 
ttorcelain  imtnlators.  I  am  not  at  prcecnt  Mibniitting  tht 
latter  Hvstcm  for  your  criticism.  In  anme  resiieetit  it  i«  net 
ytH,  perfect ;  but  1  ntontion  it  a»  I  am  cmiiloying  it  to  i 
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Cittitt  tlttmlt^^inlf 
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0    2    71;    0    2    6i 

730      i      1,080 
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TARLE  U.— 0*»t  ok  Latimi  100  Yaih-*  nr  pKi-iiLr.  t.'uxiirnmi  or  Bark  (\imiii  i-AtiaiRit  ti>*  Imf4|'i.aiiimh  in  x  Ci'Lvhut. 
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'v  ti9xtn  >n>l  conntt^ion* , 
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■iiig  jjn'rtnifiii. 
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0-8& 

161'35 
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0    4    6 

10    0    0 
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0    i  6 
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6126 
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9  16  0 

0  4  6 

10  0  0 
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10  0  0 


3-00 

1936 

6918 

224  0  0 

10  0  0 

0  4  6 

10  0  0 

63  8  0 

15  0  0 


1ST  14  6 
17  0  0 


raa  7  6 

34  0  0 


263  7  6 
43  10  0 


174  14    6  2667630676 

IS'S'l.  158.1,            lai. 

360  720                910 

098  07&I      069 


312  12    6 
51    0    0 


363  12    6 
12.W. 
1,080 
0    6    81 


TAULE  III.— (\.!T  oy  iO,000-[. 
A.T. — At.rEissAriM:  TiuNNrmiXKit  UKricinvTinK. 
(VsntiagsialiAD,  buil-li&f^  ehimnty  iliAtt,  vat«r  Unka, 

Md  pL#niI  fittJnp  *11,000 

I^UMW  uul  t'Xi'iioiv— 866  kilo-mttH,  iiiolu'Iing  xittiii  soIr, 

dlviUdl  At  <»un!ai(ut  3,540 

Kctiit  iNiKur.  i.r..  eDKinra,  tmilora,  ilnni  and  fceil  cannoc* 

ttoM,  brlU.  &<:.,at£ei&.  |i«rI.H.P 12.470 

U  taarfarmcriit.c.,  inu  to  every  pairaf  IioiuBii,  «L£16esc'li.      7,600 
UM  Jtrit  ]>riinBiy  or  (hanfiiie  niiiiii,  ssteiior  to  an-A  at 

Nffitf,  »t  i;30ai«r  100  y«Rl»    ..  .- 6,160 

SOU  ytnlA    iltKiriliiitiuK  niAiii,  SOiiini.  twoLioii«l  urrsB,  at 

M,  7«.  (AW  T»l*i  1.)  .,., „ 14.270 

bpibUBeeMr ■.... 600 

£57.440 


iiiMi  "li  600  Kn.'j  W.\TX  Pi.AST. 

B.T.— AfUjrtl.Aniii  TmNKr»i!NKu  DutritinnirtS. 
Itriif-i'iiliii);  -lAttfrii,  liiiiMuifp,  oliimncy  ■la^'k,  <n-dtH  unVs, 

anil  (fi'iirnti  fiMinjEt 

Dj'iiaiBUK— 600  kilo'O-Atbi,  in  6  8>>t>  o(  100  liilx-nwtU  etck  ... 
Motivp  jMuvi,  )>.,  «<iJKiiiP*.  l>oili>n>,  atratii  tuul  U^V  cnnnrc. 

tioM.  &<-..  At  £8  K:  |n'f  I.H.I'. •'... 

4  groiiimof  MTiiiiKiImtiiiTv   ui  nil  240  <-('lln,  iii  Rcrirn,  At  £40 

iwi  fi-ll,  iiicUiiUiiK  Atiiiilii -. 

2,000  VArliLlinrKiiiK  inAiii,  nl    1:306   t7».  t»h.   \m   100  VauU 

iJvT.ii.ir.  ifi : 

20.000  viPU  •liKiriliutiiiKiiiuiu,  16r25iuin.  M'l-tionAl  Ar»i,  aC 
eiOO  IZs.  6d.  (irr  nib1»  II.  i 

RogiilfiiiriK  (p^r      ...... 


£8,000 
4.800 


20.125 
2.600 


TAULE  IV,— Workisu  BxrK'':i».  avk  M.^imksasik  •.•f  10,000  Lh^bt,  os  600  Kiui-Watt  I'Msr. 


lfcVr«I.--Co^  :  4.380  lotw  at  17« 

.,       2,.'!50      „       17» 

Oil,  K«lw,  ftwl  jtUv  MawKt  1,500  houtBfttTa.  6iL  t  7,860  hoon  tils 

H  ,,  '  ,,  1,400  Iioiinat&a 

ToUloo^t  nrmotrriAl -. 

•r  -2fot«niiiiinlii"ii»t46«.,  6<iTiwiii  >l  50..,  9  firTnn«n  nt  ais..  ituiiilry  Uhour. 

1  fnrvinAn  ditv^r  aI  45'.,  2  ilriTtm  at  30h.,  3  lireuim  ii  24s.,  nuiulry  laboiii'    

i-lol»l»(At  £500.  2  ABMrtAiit- Al  £200'>j<-li,  4 '•It'rku  at  £80  ejicU  

IrJtufAlfiSOO.  1  !f«4M<>ul  St  £200,  4  cl<<rki  At.  £d0riu'li 

■"^'lAfraKK*  rt/  Pfi»>^— Motive  power  ami 'IrriainnA  :  10';  on  £19,010  

10X<"»  £15,400 

Ii(ul£wBi  aoil  &tttti)p :  6%  oil  £11,000   ., ■ .-- 

bXott  £8,000  - 

Tntiirfartnun :  VT^  mx  £7.500 _ 

.JtaTMnuUlore:  16^  oii  £9,600. .-.. ....,.,....,... 

UalBi:  7^:  en  £20.430 « 

,*        *i  .'i  '^'*  £26.262  i. ....,,,. „.,i,,....,..-.,i.»..<»M. I.*..,. ■•».■■■.-.•...••••»*■»«."•  »" 

^.,  ,.      10% Ml  42,500 -■ „ 


2,100  wiitB  X  36S  dap  =  766.600  iuuIk.    Cost  per  unit .. 


A.T, 


£    %.     d. 
3.723    0    0 

926'  0    0 


1.388    8   0 
1.886"  0   0 


1,801    0  0 

660" 0  0 

760 '  0  0 

1.538    6  0 

60    0  0 


£     0.     'L 


4,648    0    0 


3,608    S    0 


U.T. 


360    0    0 

976    0 

1,«Q0    0 


4,683    5    0 


1,995    0    0 


11.930  IS    0 


S-VM. 


4.086  10    0 
6,688  10   0 
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ooneidorubto  vxtent  m>-6oU,  and  belicvo  tiiat  ib  will  prove 
a  very  fhImuHb  form  nf  conductor  for  whatever  svsMsm  of 
distribution  is  ii**d.  The  romplel**!  main  consists  of  such 
vrry  cliirah)«  materials,  and  the  facilities  fur  reimirs  aiid 
renewals,  or  for  increase  in  the  section  nf  the  cuiiduct«r 
arc  80  grciil,  that  the  uiinual  nhar^e  for  the  upkeep  and 
drprociation  of  these  mains  is  not  likely  to  oxicctl  2ij  per 
cent,  of  that  of  the  oltlor  form  of  c^hW  insiiktetl  with  the 
continuous  covering,  whntcA*cr  materia]  may  he  employed  for 
thai  covering, 

With   these  ion»id«mti(>iia  of  the  Load   ilin^rums.   iht- 

extent  of  di>!lri billing  «yeteni,  and  the  cost  of  the  jmUxA 

Wore  iifl,  wo  can  iiuvr  priM-nnl  to  vumtarc  the  merits  of 

distributing  the  electricity  by  two  syatcms — the  first  being 

by  altoniuting   ciirreiitJt  of   hij;h    K.M.F.,  tmnRfomiod   to 

currents  of  low  K.M.1''.,  Gnitablo  to  the  glow  and  arc  lunitra 

used  l>y  the  consnmcif,  and  which  I  hereafter  cull  thf!  A.T. 

.system :  iiiiii  swond,  the  «u|»ply  by  mcjina  of  direct  currents 

Irt  medium  E.M.F.  m&d  to  charg/iwciimulator*  drmrged  in 

kieries,  the  current  being  taken  off  the  accunmltitor!<  at  the 

'lower  E.M.F.  required  for  the  lamps,  and  which  I  hereafter 

call  tbe  B.T.  systoro. 

All  modem  systenm  of  distribution  aim  at  ths  redaction 

of  the  first  coit'  nf  the  diRtrihutinj^  plant— that  in,  of  the 

,  ciukrgiDC  and  distributing  mains,  ana  all  appliance*  helong- 

liltg  to  them,  such  aa  transformers,  regulating  devices,  street 

fluHaca  boxes,  house  connections,  Arc..  ]>r(>vic)ing  that  such 

luetioDB  efaall  not  be  at  tho  oxfiensv  of  tbe  cHicicncy  of 

Byst£m,     It  13  difficult  to  fix  an  exact  [Ktrccnt^ge  nf  the 

['Ion  allowable  in  the  distdhutiiig  j>laiit,  as  ko  much  depends 

on  the  length  of   tho  working  liours  ;  but  L  luke  it  for 

fraiLte<l  that  in  nn  case  muAt  thin  Wb  exceed  10  per  cent, 
further  lalte  it  for  granted  that  the  extreme  v'ariation 
allowable  in  the  K.M.F.  in  the  diMtribtiting  nmiiis  niuxt  not 
exiieed  4  jier  cent.  So  much  him  recently  liecn  written  on 
the  A.T.  system  that  I  will  not  lengthen  this  ]Ki{>er  by 
deambing  it  further  than  by  stating  thut  for  uurpiMu;  of 
niY  comparison  I  tuke  the  ayeteni  as  ceneiully  described  by 
Mr.  Kapp  in  his  paper  on  transiormcrs :  or  by  Mr, 
Jklu-ckeiizie  in  his  ]}up<r  on  tnuisfot'incra  ;  and  iu  an  ai'ticle 
in  Iiiduatriff,  dated  December  I'lid,  18417,  for  whith  I 
believe  Mr.  Kapp  in  resjionsible,  and  which  gives  very 
'  complete  data  on  the  Jirbl  uust  of  uii  iiistallutioii  for  10,000 
60-watt  lamps,  burnt  simultaneoiuly.  On  the  other  band, 
it  is  necessary  for  me  hero  to  briefly  expliun  the  RT. 
system,  which  I  propose  to  comjjare  with  it. 

At  Vienna,  the  arrangcmeiibs  pruposod  by  Mr.  Monnier, 
and  Huccessfully  carried  out  by  myself  and  others,  consiat 
of  charging  from  a  central  station  groiiiw  of  lotteries  of 
'  accumulators  an-nnged  in  serica.  Each  group  of  accumu- 
lators conaista  of  S^  cells,  giving  the  100  volta  required  for 
tho  lamps,  with  a  comfortable  margin.  The  total  K.M.K. 
roi}uirea  to  charge  the  four  groujts  of  butteries  in  scries 
varies  from  430  volts,  at  the  time  the  liatteriea  are  gi^'ing 
off  work,  to  480  voltfi,  for  the  short  time  during  whicn  the 
charge  is  beiiit^  completotl.  Tliis  includes  thi)  losis  in  the 
I  mains,  geueniting  atutioiiN  Ijcing  Hitimted  1,400  yards  from 
the  distributing  aUition.  During  five  houra  of  lighting 
about  two-thirds  of  the  current  comes  direct  from 
the  dynamos ;  but  tluring  this  time  for  shoi-t  periods 
the  demand  of  ciureiit  often  increasm  to  such  an  extent 
that  these  profwrti'OiM  may  bo  reversed,  uud  tho  batteries 
BUppIy  two-thirds  of  tho  total.  As  this  system  ha«  now 
been  in  use  for  upwards  of  nine  months  wHthout  any 
hitch  or  trouble  whatever  in  connection  with  the  electrical 
work,  we  may  consider  it  proved  there  is  no  danger  or 
difficulty  in  uiirig  ciuTOnts  of  such  high  E.M.F.  as  480  volts 
connected  j^rmaneiitly  to  the  di.stributing  mains.  The 
system  may,  of  cuur»e,  Ijc  united  with  three  or  two  gnmgis 
only  in  series.  An  ex«Hii»le  uf  the  last  is  the  central 
station  belonging  to  the  Lemaiis  Gas  ('om|>any. 

I  now  propose  to  commence  my  comijurisoii  ^of  the  two 
systems  from  four  points  of  view :— Ist,  as  to  inist- 
wortfainoas,  gteadiiieaii,  and  (juality  of  the  lighting  ;  2iid,  as 
to  first  coat  of  the  plant ;  and  3rd,  aa  to  working;  cost  and 
maintenance ;  4lh,  as  lu  the  probable  output,  and  hence 
maximum  ineome,that  can  be  safely  ohtuinetl  from  the  sale 
of  electricity  in  each  ciwe. 

f  think  it  M'iti  l*e  allowed  that  the  conimi-rml  succcfifi  of 
an  eluctriv  light  uodeilaking  dejwnds  on  these  (our  iwinta. 


I  do  not  propose  to  dwell  much  on  the  first  point.     It 
generally  admitted  thjit  a  .system  which  usea  storage  murt 
be  superior  to  a  sptora  in  which  the  continiiity  of  the  lights 
ing  deiwntls  entirely  in  moving  machinorj-.  There  arc  many 
reasons  why  I  tshuidd  not  make  invidious  oomparisom  on 
these  pointa  between  existing  svsteniB.    \o  one  is  prepared  ' 
to  dispute  the  factx  that  the  A-TC.  systems  hitherto  installed 
have  been  remarkable  fur  freijucnt  ititemiptiona  in  the 
lighting,  whereas  the  reverse  lias  boon  the  caw  with  tho 
B?r.  system,   It  remains  for  us  to  coiwider  whether  (be  nn- 
doubled  great  advuntu^iM  which  the  B.T.  syatem  poescMesj 
in  this  res|)ect  is  not  purchased  too  dearly  ;  nnd  ihw  natter  j 
will  occupy  the  remainder  of  my  [Kijier.     The  foiiiiukrison  I  j 
now  niake  is  for  a  sj'st«m  uf  electricil  supply  for  Umdou 
for  10,000  (iO-watt  lamps,  or  their  etpiivalent,  gimnltarieciualy 
alight  at   hour*  of  maximum  demand  :^l8t,  by  alternat- 
ing currents  reiluceil  fram  ii.OOO  volts  to  60  volta  by  trwis- 
fonner<4;  2nd,  by  direct  currents  reduced  from  4*0   volts 
to  1 1 0  volta  by  acoumulntors  used  as  traiufomiera. 

n>st  nf  flfiiemnjui  Stdlwii.— Tor  the  A.T.  system  1  adoptl 
the  figures  given  by  the  writer  in  Munfriex,  on  page  fiOO,  I 
of  tbe  2nd  December,  1887.  He  therein  prtiiMMes  to  |jrovid0'| 
for  the  10,000  lamp  pbtnt  dynamo  power,  including  reaorveJ 
equalto  86ftkil&-watW,aiKl  he  fixesthepriceof  those  as  £5,ri40. 
As  regaitls  motive  power,  I  do  not  uropoee  to  take  advan* 
tage  of  the  writer's  far  too  liberal  estimate  of  its  cost  at  £1'2 
ixir  I.H.P.,  lirn  take  it  at  the  lower  figure  ot  £»  128.  per 
I.H.P.,  thus  reducing  the  coat  to.£12,.i00.  I  have  e«ti- 
mated  the  cost  of  the  Iniildiiig,  chimney  stack,  water  tank' 
connections  for  WAter,  drains,  all  iiieasuring  iuRtnimen 
and  other  accessories,  at  £11,000,  thus  brii^ng  the  tol 
cost  of  the  getierating  station  of  the  A-T-  a)*sicm  t 
£29,040.  For  the  RT.  system  I  propose  Vj  pi-ovide  pb 
of  exactly  Minilar  type  to  that  1  have  already  siipplie^l  t 
Vienna.  An  I  have  said  liefore,  I  propose  that  th' 
dynamos  should  snintly  two-lbinls  of  the  mnximii 
net  output  of  600  kiVwatla.  We  therefore 
alx)ut  44S  kilo-watts  at  the  terminals  of  the  aci 
lators ;  or,  adding  all  8^  per  cent.  loss  in  the  eh: 
miLiiis.  4^0  kilo-watts  in  trie  generating  station  ;  20 
cent  of  reserve  power  will  biinj;  thitt  up  to  600  kilo-w»tls 
equal  to  1,000  I.H.P.  ^uch  a  phmt  may  be  convenientl 
divided  into  six  e&t4  of  combined  endnee  and  dynatnr 
eacli  uf  100  kilii-watls.  Adoptin<;  the  figure  given  above 
viz.,  i'M  12s.  per  I.H.P.,  at  the  cost  ai  the  motive  ito 
and  that  given  by  tho  writer  in  MmtrirJ!  at  £* 
kilo-watt,  ur  £i,800  for  the  six  seta  of  dynamos, 
estimating  that  tbe  cost  of  tbe  buildiug  and  other  aceeasorifti 
as  before  detailed,  for  the  A.T.  system  wUt,  in  this  case,  1 
only  £8,000— wc  find  tlmt  £2l,.''00  is  the  cost  of  the  gen 
rating  station  for  the  B.T.  system. 

The  cost  of  the  al|.oriiating  tranaformera  is  a  very  difficu 
matter  to  arrive  at.     The  Groevenor  Gallery  Coinii»iiy^ 
Ijelicve,  with  few  excejitions.  supnlien  every  coDsumer  wi 
his  own  tiuni!foniier ;    but   .Mr.  kap|>,  in  nis  recent  jn: 
proposes  to  lay  <tawn  a  network  of  mains  of  much  tbe  sar 
character  aa, I  use  for  the  B.T.  system,  and  to  BUp[dy  tt 
network  by  a  certain  iniml>er  of  larger  tratisfonners,  plae 
at  frc<iucnt  intervals  in   tho  iictwork.     It  is  difficult  to 
bow  any  sanng  can  be  made  by  this  amingemcnt.     It 
be  i)otit:ed  that,  althotigh  it  reduces  the  nnmber  of  tt«as> 
formers,  it  introduces  a  new  element  of  ox|>euM  kqJ  dtff- 
cully,  and  lh>il  is,  the  providing  of  places  to  fix  then 
large  I ranBformers.     It  may  be  that  such  places  oan  eaaFj* 
bo  found,  but  my  experience  has  been  otherwise.     It  is  iiM 
easy  to  ^nd  a  [ilacc  for  any  piece  of  machinery  of  a  ttje 
between     that    which     can     conveniently     be    got    iniu 
a    surfitco-l'ox    pkiccti    in    the    pavement    not   exow&g 
I  ft,     in     depth     by     !^t.     sipiaru,     and      u     suli^talion 
of    the    si-je    I    retjuire    for    my    battery    tnmsfonntn. 
In    most    cases    thera    is    no    space    either    under    tbe 
footways  or  untlcr  the  street  itwU  to  form  a  wator-Uflit 
chamber    of    sufficient    cubic    cajiacity    for   the    purpose 
Another  rlilficnUv  and  cuum>  of  a<Iditional  exjwnse,  whwhl 
think  wouki  tontl  to  counterliaLuice  any  saving  from  the 
decneiLsed  number  of  trunflfoi-mers,  would  w  tliat  the  chai^pa; 
miiini;  Enid  /u  the  trans formei's,  and  the  distributing  nun 
awiff  from  the  traiisformci's,  would  have  to  l>e  laid  in  the 
same  trench  or  culvert,  and  this  would  Ite  no  small  sotitte  oi 
danger  to  those  at  work  connecting  houses  ou  to  tbe  diatri^ 


bminu  mium.  As  I  have  uot  beeu  able  to  obtain  any 
nliabie  d&U  on  this  modififli]  .tystein  of  Mi-.  Kapjie.  1  am 
obtiged  for  Lh«  )ire(ieiit  to  ivtiirn  to  tlm  »y«t«ni  using  one 
tEUHfonner  for  ever}*  two  hoiues,  and  I  tliink,  fur  Uie 
PMwOns  1  ht)v«  ^'iv«n  itl>uve,  tlic  udvocattis  of  tbe  A.T.  sys- 
tem will  Dot  W  ablo  tu  iiuke  jtiy  gnut  SHviiij;  by  adoptiug 
Mr.  KjippB  euggeatiotL 

AccumuUton,  to  ])0  tueil  us  ti'>um[onn«i-s,  must  be  of  sutU- 
cient  e»iJB4.-ity  to  supjily  200  ItJIu-watta  jwr  houi'  for  the 
iKxm  tlurin;*  wbich  the  detnand  exceeds  ttiu  400  kilo- 
watte  supplied  by  tii«  dyiiuiuo».  The  lo«d  curves,  shown 
on  the  difignim  luiugiiiK  Ix-'foit;  you,  hIium'  that  thix  jjentxl 
of  nuxiinuin  sup|>ly  varies  from  about  two  bout's  iti  8Uiiiiu«[' 
t*  four  iu  wiutw".  if  I  provide  foiu^  [ji-ouijs  of  acciirauU- 
ton,  each  of  which  has  u  tutiiL  Ciiiuicity  of  2')^  kilowtttU, 
or  1 ,000  Icilo-wuttA  for  the  four,  I  {irovidB  Igr  fiv«  houn>  itf 
utreme  d«iiuind,  which  in  a  condition  of  things  extremely 
uUkeljr  to  occur,  oven  in  tiniue  of  u  fo^.  For  it  mual  bu 
noted  that  ths  demand  (or  tight  dudnu  a  iou  in  the 
daytime  (in  a.  district  partly  residential  mid  {i^rtly 
fU|)plyiug  obojM)  is  of  a  far  tighter  niitiut:  than  thu 
demand  from  tJie  nanie  diHtrict  during  the  ordinary 
bnuTB  of  Duiximum  Ii};hting ;  tbo  reason  b«ing  that, 
during  the  buiin<  of  maximum  tij^htiri^  not  only  tbo 
Lunw  in  tbo  liaiiemenl  inuuiagoH  and  n  certain  portion 
vl  uw  dwelling  roonu  nvjtiirc  to  Iw  siniultjknoomly  idi;jht, 
bnt»U  upstair  |Hfis;i;it»  und  u  certain  pr'oiwition  of  tbc  bed 
Tooma  a&o  re<]uire  tight.  Thi.s  is  not  the  cuf^s  during  a  fog : 
only  tbo  bnnemonl,  lower  ]ku8ji^o«,  mid  tivinj;  loonyi  titke 
tlua  light,  Mul  these  to  not  noarly  the  eunio  oxtont  as  they 
do  in  th»  evening.  In  order  to  nmot  ii  ai^e-  of  i)ossibte 
iiitenitjttion«  to  thu  chur^in^  ciurent  which  might  t^ike 
liliLcc  M  the  time  of  maximum  dumand,  we  rui|uirc  these 
accumuialors  to  be  cajKible  of  hcing  di.<icbarged  witbont 
iluiugv  to  tbomHilvoH,  Hiid  at  a  fair  iiite  of  ofllci«ncy,  nt  n 
rat«  not  lees  tluD  &A0  kilo-walt«.  It  is  thiB  ktt^  riMiuirc- 
nicnt  that  ha*  so  long  delayed  the  intn^ductioii  of  accnmu- 
Uloix  as  traiuformers.  U]>  to  a  re<;ent  dat«  fur  too  much 
utt«ntio]l  bM  b««u  {Ntid  to  the  capacity,  and  too  little  to  the 
rate  of  noadblo  mazimnm  disihargc.  Thia  fAaie  of  things 
hu  lately  been  pemodiod,  and  I  am  tukl  tbero  are  several 
ntftken  of  accumulators  who  can  supj>ly  them  to  futtil  the 
above-mentioned  conditions,  tind  at  the  reuaouabte  price 
tuuaed  b^  me  ia  my  eettinuUe.  It  nm^t  bu rt-momburvd  that 
meh  &ccid«Qtal  stoppaees  of  the  lighting  cuirent  as  are 
likely  to  take  place  wotud  not  probably  la^t  for  more  than 
a  few  minutes — that  Lt  to  say,  if  duo  provision  has  been 
mftde  for  spare  machinery,  and  if  the  arruiigonieiit«  (ui- 
working  the  machines  ptu^lel  aikI  interchangeable  hiivc 
beeo  properly  csuriod  out.  Time  will  not  |>enuit  me  in  the 
course  of  this  paper  bo  describe  fully  tha  switch  boanl  and 
KgulatJng  aiTaiigemeitte  iieceeeurv  for  the  liT.  »yAt«m. 
Tnue  require  to Iw  so  arranged  tliat  th«  toss  due  to  the 
diflereoce  of  B.M.F.  between  the  charge  and  disrhargo  of 
tho  batteries  luay  l>e  a.t  uaall  u»  pi:«<--<iblu,  It  ia  ipiite 
poeiiblo  to  work  tho  batteries  juirallel  to  the  chai'ging 
current  during  the  honr»  ot  muyinium  denLinu 
witli  tittle  or  no  loea  froiu  thia  cause,  the  lona  lieiiig  cou- 
fiiied  to  the  houni  when  the  bullcrica  ni'O  being  ftnally  tilted 
np  liefore  the  engines  are  stopped.  The  sub  Htatiuns,  wLich 
MDtaia  the  accumulator  traosfonneni,  can  in  nlniosl  every 
saae  be  placwi  on  *'  mews "  property ;  and  I  luivc  iiacer- 
laiotid  from  accurate  iiKjuiiy  tjiat  there  is  no  ditBculty  in 
«U«itiing  accommodation  for  them  in  such  pra]>erty,  with 
hut  few  cxccptJunis  nicliin  300  yaixls  radius  of  the  hoiinen 
to  be  supplied.  In  each  case  the  sub-station  consists  of  a 
fatttecy-room  and  living-room  for  the  man  in  charge.  The 
pluii  in  eacli  sub-sbition  constfto  uf  the  battmiw  ibuni 
•elves,  the  regulating  appliancw  aWvu  nienLioiit^l,  volu 
ta«ters,  and  district  metem  ^  may  be  thought  Ilecusl^ary. 

JJistribvUm, — In  the  case  of  the  A.T.  system  tbecharging 
tuiiu,  iu  far  a«  they  lie  u-ithin  tho  are>a  of  supply,  are  in 
mlity  tho  distributing  maioe;  in  other  woixli^  wc  ru^iuirc 
^,000  yardft  of  dialributiiig  mainfi  to  reach  the  kou&e&.  I 
<am  informed  that  the  section  usually  employed  for  the  dis- 
tributing inainti  of  thcfc  2,000-rolt  circuits,  when  the 
Uajufonntiri  are  placed  in  parallel,  i^  '^O  mitlimctrcfl  cross 
seettoo,  or  19  atrand,  Xo.  \b  B.W.O.  Prom  Table  Xo.  1 
you  will  sec  that  tbifi  cotti^  £71  7i>.  per  100  vaixls.  I  have 
not  worked  out  the  cocit  of  !u>  itmaJI  a  (ieclioii  laid  on  my  own 


plan  in  the  cnJverts,  but  it  would  certainly  not  he  less  than 
jC9(i  iwr  100  yard*.  Uowcvw,  adopting  the  tower  figure, 
the  difltributjng  muiit  will  cohI  ilU,2T0.  The  tvritcr  in 
luihititira  says  that  1'20  kilo-wittta  will  have  to  be  genenit«d 
ut  the  guneriiling  station  for  trtinsnii««ion  to  the  arcA  of 
Biipply;  dividing  tbi.'i  by  :J,000  volts,  we  got  3i]0  arajXiroii 
as  tho  cmreiit  in  tbo  cluurgiiig  main.  .Adopting  Pro- 
fcs6or  Forbes'  tables  for  cafcufeting  the  section  of  the 
conductor,  w*  find  that  it  ought  to  Iw  about  Gt5  millimetres, 
ami  if  laid  in  the  cable  foiiii,  as  in  Table  I,,  but  without 
surface  boxes,  would  cost  about  X30^  per  ]0<?  yardB,  or  in 
all  £(i,l(>0.  It  ivill  he  abked  why  I  do  not  give  to  these 
charging  mains  the  advantjige  of  the  iM^niewhat  lower  coat 
of  laving  thorn  as  biiire  copper,  as  in  Table  II.;  but  I  do  not 
thinli  it  would  lie  sirfe  to  leave  coiiductoi-s  carrying  ciuTcnts 
at  :;,000  votu  ibtiK  unjjrDtected  in  the  culverts,  as  the  risk 
to  workmen  employed  on  the  district  system  would  bo  too 
great,  to  which  miitit  l)o  added  the  groat  risk  to  the  con- 
Mumui-s  of  making  ah  acL'iduntal  conUtct  from  the  charging 
to  tliL-  distributing  miiins.  I  i^liuuld  here  remark  that  the 
very  tontident  tunc  adopted  by  manysupi'ortoi'aof  tho  A.T. 
itystein  rwt«  on  very  slender  foundations ',  they  apjioar  to 
forget  that  the  great  success  obtuinod  in  Amonca  has  been 
with  overhead  wireti  used  as  the  primary  or  charging 
muiiia.  ^Vc  ull  know  what  a  higti  dejp'ee  of  insula- 
tion ia  (MjEsilile  with  overhead  wires;  wo  also  know  that 
extreme  ditliculty  ha^  Wn  met  with  iu  ^Vmerica  in  all 
att^initits  to  obtain  Miiflicit^nt  insidation  for  wircH  caiTying 
currents  of  high  E.M,F.  when  laid  uiidorgouiid.  As  a 
matter  of  ttct.  Ltiliirc  hai  been  the  rule,  and  success  the 
exception.  I  believe  that  tho  diflicultie.'!  of  the  A.T,  system 
will  commence  when  the  cotitractoi-s  have  to  guarantee 
a  jierfoct  indUalioii  with  uudci:gound  cables  canriu 
current*  at  an  KM.F.  of  i',000  volte.  Let  those  who  Ininl 
otherwise  read  F'l-of.  Klihn  Thomson's  remarks  at  the 
roc«nt  electric  light  convention  in  America.  Ho  used  the 
following  woixla:  "Distribution  of  current  to  groups  of 
iricandeatient  lam|iH,  arc  light,  or  other  high  |Mt«iiUiil  lines 
shoTdd  always  be  uiideitidcen  with  j^-iieat  care:  and  it  is 
thought  that  such  work  should  only  lie  undei-tJikcii  when 
exceptionally  favourable  conditions  for  avoiding  atcidentjil 
leakages  exist,  especially  should  the  jtotetitial  of  the 
line  nt  tho  dynamo  exceod  1,500  volte,  or  an  amount  which 
would  i^u.staiTt  50  arc  lamp«  in  series.  One  of  the  im- 
portant ctutnentfi  of  safety  in  such  inttallations  is  simplicity 
and  ease  of  insiMsction  of  the  wiring,  and  no  concealed  wii^es 
ehouM  Ije  u.ien  in  them."  AgaiJi  ne  says :  "  For  house  to 
hou«;c  ami  genei-al  incandescent  lighting,  where  the  dis- 
tjinccs  from  tho  station  are  not  too  Ki^cat,  the  direct  low 
{Kitential  Kj-gtems  jtossess  most  of  the  adviuitages,  the 
diHicultieK  of  leakage  from  the  defective  insulation  being 
of  course  at  a  minimiuu  ;  but  whciY;  the  distance^)  are  so 
great  as  to  make  the  re()nirod  outlay  for  copper  iu  the 
conductors  practically  jtrohibit  tho  extension  of  the  systein. 
a  transformer  or  converter  system,  if  of  gwxl  design  and 
economy,  may  Iw  mwlc  to  yield  excellent  [■esults."  Now, 
the  wriwr  of  these  wonls  is  one  of  the  greatest  auttiontios 
on  electric  lighting  matters  in  America,  and  a  stronj- 
aupiwrtei'  of  the  A.T.  system.  I  think,  therefore,  that  1 
hiivo  not  dwell  too  strongly  on  the  grave  difficidties 
likely  to  be  oiicounterod  by  tho«o  who  so  glibly  talk  of 
laying  undcrgi-omid  charging  mains,  carrj-ing  cun-enta  at 
2,000  voIm  jfoteiitial,  and  I  think  that  in  all  probability 
the  odilitiotial  prowiutions  that  will  have  to  be  taken 
to  ii^oid  lailni'c  of  the  insulation  will  be  so  exjiensive  as  to 
bring  the  total  cost  of  the  2i>,000  yards  up  to  |>nictically 
the  same  sum  as  is  reijuired  foi'  the  2,000  yaitls  of 
(■har;dng  main  and  20,000  yai-ds  of  distributing  mains  of 
the  RT.  system,  for  which  no  such  special  pi-vauitione  are 
necessary. 

I  work  out  the  co&t  of  tbo  latter  as  follows : — I  use 
throiu;hout  Lore  copper  mains  of  -29in.  .section  for  the 
dialributiiig  maiiia— that  is  to  say,  for  the  30,000  yarda,  at 
the  rate  given  in  Tsiblc  U.  of  £100.  Mb.  Od.  jicr  100  yards, 
they  will  cost  X20,1W.  Tho  ctirging  main  will  have  to 
CiUTy  VIO  amiKires,  and  tho  extreme  loss  allowable  being 
&-lh  per  cent.,  ita  reaiatance  must  \m  004  ohuia.  Tho 
double  conductor  will  weigh  about  \h  tons ;  this  can 
be  laid,  as  in  Table  II.,  in  brickwork,  in  cement  cuhTjrt, 
at  the  rate  of  £306.  ir*  fid.  {wi-  100  ysKls,  or  £6,1^7.  lOt, 


I  haTQ  pub  down  an  iteta  of  £r>00  for  thv  rcgii- 
Iftliiif'  gwir  for  the  A.T.  ByatBm,  and  aiiotber  one  of 
£L»,.'iOO  for  Ihe  i-egiilntiiig  ■^aur  for  tlit  RT.  system. 
The  lotiils  tliU'*  iimvcd  iit,  uiuf  which  you  sou  Iteforc  yoti  on 
tli«  vntW,  aru  £'17,440  lu  the  toUil  cost  of  the  A.T.  Bystom, 
and  £59,762  for  the  B,T.  Bvcleiii-  Th«e  fitiu-es  appear 
high  ;  but  I  citiiiiot  hid  hutv  ihvy  cjiti  be  iviluccd,  milcs.<4 
"Under  very  oxceiitional  circumRUnces.  In  l»nth  rases  s  very 
rlarge  porliim  of  the  pait  lie«  in  the  dwtrihnting  iiUiit ; 
ancTof  this,  iis  yuu  will  •3ith«r  from  my  Tabic*  I.  iitii]  II., 
the  copper  pUys  hut  an  iufli^'iiificaTit  |wrt,  the  real  heivy 
cliargM  being  thate  insfi[KimMv  <!onTtccUiii  with  iin(l«r- 
^rumiil  cahlvs — viz.,  thv  cont  of  inisiiliition  ami  ihoGc  cnn- 
uected  with  disturbing  unci  replticinj:  the  siirfate  of  the 
Btreets. 

O/mpiirviou  of  wniiny  im-t  tn"/  of  Piminiriuimr  :  runt  bill  <if 
Utr-  A.T.x^tem.^The  j-eiicmliiig  plant  on  the  A.T,  8viit«m 
has  to  mn  continuously- that  ia  tu  say,  tlwt  the  Urger 
engines  will  he  nin  for  an  avtirago  of  lliit'e  hoitni  per  day  ; 
nnu  if  it  1)»  found  pitictieally  TMwsihle  to  «iilKlivid(]  the  [>Uint 
into  a  nunil)or  of  fiiij^nee,  ami  work  them  jiundlel,  ns  is  tbu 
a»sc   with  the  direct  rurrcut  system,   wo  luay  be  able  to 
trodit  thit  cii^ine«  and  dyiianius  with  an  cfliciuncv  of  T^  |jer 
c«ut  during  these  huuii*.     In  onler  to  luoet  the  average 
i«nuind  of  2,100 uniu  per  day,  the  load  diii^r.ini<<  show  tlut 
'rthey  will  vary  during  those  hom-s  fi-oui  -100  to  "20  kilo-watts. 
■\V«  have  116    yet  oeeii  fwnishe-i  with    no    actual    da.tu 
as  to  the  aciital  efficiency  of  the  alternutiii^  tmiiAformor 
systom  at    various  mlos  of  output,  that  is,  iho  K-H.-P. 
tictually  delivered  to  the  1am{>e,  djvitled  by  t>ie  E.>H.  P. 
at  tbe  terminalii  of  the  dynamics.     It  inu»t  be  rerullected 
tbftt    as    tbe    tninsfonuers    must    hu    largi-    otiouuh     to 
iipply  the    maximum  demand  of  each    hou^o,   vvhereas 
tbe  maximum  ileuiand  that  the  station  i^ii  supply  in   pn> 
Imbly    not  iniite  ihiiii  onv-thinl   of    Lhi»,  the  trani^fot'niei'H 
during  this  mniod  of  thi-oe  hours  cannot  be  mure  than 
nnG-thinl  IoikIm!,  and  therefore  it  is  not  probable  timt  thoir 
leffinency  i.-*  more  than  7i>  jwr  cent.     It  follows  that,  during 
'Iho  hours  vrbeii  the  plant  U  working'  at  500,  100,  and   300 
kilo  wattfi,  ih<-  total  dficit^ncy-  that  ih,  E,H.P.  delivered  at 
tbr  ljun]i-i,  divided  by  the  I.-H.-P.  in  the   engine  cylimlei-s, 
iti(.-litdiii}{  losN  in  mains— will  not  lie  hImivc   ri-I    per  cent. 
Supt«j!:i»ii  that  the  »teani  enpnun  can  work  at  2.1    lb.  of 
colli  |)cr  l.-TI.-P,,  the   net  tjiumlity  ruquiruJ   j>or  fc.-H.-l*, 
will  }te  41iMb.,  or  6'21b,  iM»r  kilo-walt.     Thooutputdming 
these  hourc  may  be  comMercd  a^  GO  ]>er  cent,  of  that  of  the 
whole  iky,  or,  say.  I,2G0  kilo-wtitto;  therefore  about  "Ouwt. 
will    be    u«ed    ciuring    tbt-Jif    Ibreo    hoUTH.     thiriny    the 
temnJiKlw  of  the  21  hotirs  the  trannfomiers  will  be  working 
at  a  very  HiDtill  I'ate  of  ontpitt.     It  \n  pi-obiible  that  their 
oHiciency  will  be  redu[:ed  to  30  per  cent.,  and  the  efficiency 
of  the  Btcam  engines  and  rU'iiamos  to  50  per  cent,,  or  a  touil 
efficiency — that  is,  E.-H.-P.  at  the  htmi**.  divided  liy  the 
L-ir.-P.of  the  engine* — of  IS  per  eent,  ojdy;  therefore. duiitic 
thi«  iieriod  it  swnis  pmbablo  that  171b,  of  eoal  will  be  used 
jici-  K.-H.-P.  or  2'lb  per  kilo- watt.  Therefore,  the  eoal  nsed  in 
producing  the  balance  of  the  daily  output  of  ^40  kilo-watta 
will  1h!  about  8  tons  8  cwt.,  or,  nuiking  a  amall  allowance 
for  the  lighting  up  of  boilei-8,   12  tone  per  day.    The  oil, 
water,  and  [>etty  store-s  may  Ix;  calculated  at  (».   6d.  per 
hour  for  three  hour*  during  tbe  day,  and  at  la.  |ier  hour 
during   the  ivmaindor  of  the  time.     Therefore,  the  tot^tl 
rojit  of  material  u.sed  in  running  this  sloliori  will  lx.'£-l,t<4'J, 
The  ll.T.  system,  on  iJie  otliur  liuml,  will  show  great  -laving 
on  thi»;.     For  the  output  of  L',100  uuJt£  it  will  be  suflieient 
to    work   the  jjenci'ating   plant    for  about    (ire   Iioup!   at 
ajiproxiiniilely  it«  greaU^t  nilo  of  offieieiu-y.     I  have  had 
ample  experience  with  this  cla*8  of  plant,  and  know  that  we 
will  in  uctiud  practice  produce  the  B.-H.-P.  at  the  tomiiiiaU 
of  the   dynamo   wilh    tbe    ex|H]nditiiru   of    3Alb.   of   coal. 
Taking  the  mamium  loss  in  thcaccumulator«,1hc  efficiency 
of  the  syetcni — that  in,  the  E.-H.-P.  at  the  laniua,  divided 
by  F--H.-P.  at  the  teniiinaj»  of  the  dynamo — will  benotless 
than  MO  iwr  cent,  ;  therefore,   we  may  say  that  cjtch   unit 
at   the  tam|)8  can    be   produced   for    ."V'T-Mb.    of  coid,  or 
.1   tons  S  cwt.   jierday,    or  allowing  a  2!)  percent,  margin 
tor  rontingerieie«,  '2,ttb0  loiia  per  annum.     The   water  and 
l)Ctty  stores  may  in  this  case  be  taken  at  -'>m.  an  hour  foi- 1 ,400 
nours ;  the  total  cost  of  tite  nitbteriul  for  producing  2,100 
units  by  the  B.T.  aystcju  wUl  be  £2,M7,  or  only  about  57 


per  cent.  u[  the  coel  of  miit«m1  by  the  A,T.  h 
Turning  n-iip  In  thr  ttifxtnr  in  Iff  fn^nf  mom,  the  (able 
you  shows  that,  as  in  the  ease  of  the  A.T.  system,  the  honrs 
are  continuous  ;  three  shiftc  of  mon  will  be  rei^uired  :  it  is 
ueceEsar}'  to  have  two  foi"emeii,  six  engine  drivera,  and  nine 
firemen,  whereas  in  the  B.T.  syrtcni  there  is  ordy  one  shift 
of  men  ;  one  foreman,  four  drivers,  and  three  firemen  are 
employed.  I  have  onlv  estimated  for  two  extra  men  in  the 
engine  room  for  the  A.^f.  RysT^em,  but  for  the  RT  eyslein  I 
have  allowed  for  four  accumulator  foremen  in  charge  of  the 
four  accumulator  stitinris,  and  two  raeasengerH.  The  to<«J« 
thuB  arrived  at  for  labour  for  working  the  srslem« 
are  £1,3H9  1*h.  Sd.  for  the  A.T,  syetem  iuid'£»75 
for  the  lt.T.  BVBtem.  The  nalarieH  are  £1,300  for  the 
A.T,  antl  £i,0'20  for  the  B.T.  sysitcm.  The  lart 
item  we  c^itnc  to  in  i>iic  for  rrpair  rmtl  rcnrtrrtt^.  In 
both  CMBa  1  have  allowed  at  the  rate  of  10  per  cent,  on 
the  motive  jmwer  of  engines  and  dyii:im<»,  -'>  [ter  eent.  on 
tho  buildings  and  (tttings,  10  |>cr  cent,  on  bunafurmerj,  16 
I»cr  ccnl^  on  accumulators,  71-  [ler  cent,  on  the  insidated 
ma-inx  that  have  to  earry  2,000  votta,  2A  jwr  cent, 
only  on  the  Iiaru  copper  mains  (tho  nujorily  of  which 
only  have  to  carrj'  1 10  vnlta)  !0  |ier  cent,  on  all 
re^dating  ap[iliflncc».  Thu»,  nearly  the  heaviest  item, 
the  rn'iinfeiuwf,  comes  to  £4,61^3  fts.  iti  the  X-'X.  3j*8tem, 
and  £4,0(*fl  10s,  for  ihe  B.T.  sjiitcm.  Tho  gross 
co«  of  producing  771i,riOO  unitB  by  tho  AT.  avstem  would 
bo  £l],9:f&.  138.,  and  the  B.T.  system'  would  b« 
£8,598.  I  IK,  or  :I-7fi  and  27  per  unit  rcs|»e«tivcly.  In 
order  to  make  a  fair  coniparifion  lici  ween  the  two  plant* 
when  worked  in  the  most  e<onomi«il  manner,  if  the  gene- 
rating fitntion  of  the  B.T.  ayslem  ia  worked  longer  boiu^  it 
can  actually  [iroduco  tie  daily  average  of  5,600  umt« 
named  by  tho  writer  in  hulMtrvm ;  in  oruer  to  <Io  thU  tbe 
Hole  increase  in  the  working  exiiensas  would  be  in  Uie 
materials,  to  which  £1,800  would  have  to  be  addcil.  The 
eoftt,  then,  of  I,3U,000  units  would  be  X10,39i*.  10«.,  or 
19  per  unit  by  the  I1.T.  sj-ntem. 

It  ^vill   he  seen,  therefore,  that  while  by  lioth  syatema 
there  ii  a  pi-otitd>ility  of  a  fair  return  on  the  ea|>iu>l  wx^ion 
dituro,  yet  in  ulmont  every  resjject  tho  H.T.  fiysttUi   is  a 
more  econoniicol  one.     This  arise-s  fiom  the  fact   thai  the 
main  nmsc  of  oxjienso  in  the  A.T.  syst«m,  depending,  su 
it  does,  on  continually  moving  n)achinci7,  ift  the  heavy  cost 
of  miiterial.  labour,  luid  superintendence  during  the  Ion;* 
hoiu'^i  in    which   the  maehinery  is   working   very  tightly 
lodded.     The  B.T.  system  ehowa  very  favourably  in  thia 
re.ti)ert,  as  even   at  the  latter  increased  output  of  3, 
luiil*  per  tlay  the  machinery  nwd  not  work,  on  the  a 
more  than  ten  hours,  ao  Uiat  one  shift  of  ineti  can  (1«  ^^ 
work,  and  there  is  nrnple  time  for  repair  and  inApGcnm' 
of  tho  maehiiierv- 
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We  understand  that  so  great  hiu  been  the  demand  for 
thin  bdok,  that  n  fourth  otlitinn  is  in  preiKi ration.  Por 
rtvuliible,  trustworthy,  jnyctioal  liooks  tncrc  is  plenty  of 
room,  while  it  would  Iw  better,  iwth  for  pure  and  applitnl 
science,  if  a  fair  projioi-tion  of  the  so-calie<l  schutd  anil  text 
l)ouk,7>  wcrL-  burnt  by  the  conimnn  hangman.  Sir  David 
Salomons  has  provided  a  work  of  the  former  kind — -in  fac*,, 
the  only  work  of  its  kind — and  the  infomiaUon  civco 
all  tbe  mure  valuable  in  that  it  ia  almost  entirely  Uie  oot- 
coDie  of  m'uctioal  observation.  It  ia  not  the  lim  time 
the  tinuale  of  applied  science  that  wealthy  amateurs  faav 
done  what,  those  [nvfc&sionally  engaged  have  either  been 
unable  or  unwilling  to  da  From  ftie  tir^t  introduction 
electric  lighting  Sir  David  Salomons  has  been  experiment- 
ing to  obtain  a  complete  uml  satisfactor;  installation  at  h' 
reaidencL',  Broomhill.  Hence  ho  is  able  to  my,  "  The  ro«- 
tenu  of  this  little  book  is  the  resiUt  of  years  of  lalMt: 
regardleM  of  exjiense,  so  as  to  ensure  results  of  a  aatislac- 
HiVy  nature,  which  are  oidy  poi«n>le  by  ooiMltieting  oodleii 
ex|>erimentii." 
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1 the 


The  groii  viiliii*  of  Mich  n  hnrik  as  this  11  that  it.  Hnes  not 
ivelend  to  he  written  fiv.m  Iho  Hii)>lirii^  hcij^hu  of  wionci.', 
We  tio  not  i«nl  Wtwwii  the  linw^  t-Uc  jiMcrtioii  thut  "  I  iini 
.the  only  Inic  imipKct."  Fjii*  iMttter  wniilil  it  l)e  if  mom 
iVfl  hilt)  ;tK  many  gnininiiiiiml  vnoi's  mid  iim  much  onni- 
ii-seri^o  iiifin-matioii.  'ITic  itihii  who  has  to  look  after 
accuniiiliitors  wiititA  to  kiiov  in  the  HiiLplpat  itnuiner  wlmt 
Ui  expect,  imrl  if  itnjlhina;  fioe*  vernufi  how  to  |)iil.  it  riyht, 
tind  tnU  u  jiwt  whiit  Sir  l>i»yid  Sulwmuii  t-olls  hini.  It  nwy 
Vm  well  t<»  li-l,  the  author  suciiV  for  hiiii^iJf,  or,  iw  Oltl 
Humphrey  woiiM  h:ive*;iifl.  "lotim  wiii|ik' hiiii."  lloi-Uiiro 
ft  (ew  " liotit'*,' j>.  G2.  "N*v«ra<id  coiit«ulrate<I  ncid  to 
Ifat:  cells,  the  (jniis  will  wion  Iifnoiiiu  rott«ii  if  thin  m  (tone. 
Vever  test  it  K.M.I".  pxiuli*  in  iho  ei'll  by  "llnjjliiii;^,"  which 
mmm  ukiiij!  n  «hort  wiro,  placinf;  one  on<l  firmly  on  the 
p(«iti(v  Ktriji  of  a  r«II  »n(]  npiilly  t^^ichiri}:  tbu  ne^Livc 
■trill,  pviiij:  in  ihh  way  a  (lash  if  iha  ceW  ia  riyht  ll 
n  the  old  niuthotl  of  tostin^,  which  noon  spoiU  the  c«]U  if 


mcchaiiirni  BnyiriLiiMiii^,  IciuN  soontir  or  tjiter  to  the  con- 
Kiiiii'tion  of  .KiHiciiil  nmchinefi  to  decreiLxu  thu  cost  of  uuitill- 
fiiulurc  This  is  the  cum;  111  reijpii*^l9  ^he  constiiicUon  t>t 
ilynanuiA.  In  thi-ir  ctrly  dnys  thcwiriili[i;;of  theanuiitureq 
WBK  It  Ronrnt  nf  (rontiimod  lro(il»le,  aiKl  was  »  very  expen* 
tivc  D{Kinitioii,  nor  wiui  inch  windittj;  ever  [lerfoctlysattsfa*:' 
tory.  Miichinrry  will  iiiti>o«Kice  j^reiitcf  re|;ulimty.  l)f 
(-iiilitie,  idl  »nimtnra-<  cuniiot.  Itc  wound  hy  u  muchliio,  hot 
thoso  of  Kupb,  Mitthcr-I'Utt.  C'l'omiitoii,  iiimI  eimlUi- 
ni,M:hine.<i  uui  lie  nj  wouih).  Tim  dnim  upuii  which 
it  is  di-viiivd  to  winil  thu  wire  i«  pUeiyl  twtwceii 
tho  ccittixjH  of  the  tiuichino,  as  in  n  liitho,  ami 
tin  veil  at  the  iiro|Kir  sjmutl  for  windiny.  There  i» 
XII  iiisUintuii<-C)n>>  kio|i  motion  l>y  ireiulle.  I>y  which 
the  *lle»iiant  ctii  Ktoji  the  niiiohino  wht-n  reniiirutl.  <M  thu 
lied  isii  tnivellinj;  i-iirri4xc  with  iin  itdjiutiihli'  tcmion  wire 
((mkI,  thu  wire  Iwiii^  («.l  fiuni  the  coil  iKihiiid  thu  iiuM-hinc. 
The  feed  is  gcarsd  nji  for  tho  newissiry  thickiiHss  o(  wire, 


New  Uacbisk  ni£  Wi^biNo  Dvx4jioi^ 


Btly  done,  ajkI  no  scientific  result  ih  olitainnd.     The 
'  wny  to  test  i«  witJi  .1  voltniet4>r  .-»*  hofor«  d«iicril>od. " 
Imv  i\iv   mnny  thin^'>i  that  mi^ht  Iw  i^iiticiwd  in  the 
iilc.  hilt  wt;  think   thu  iniu-tical  Rratenienix  fnr  oiitv»hie 
at  w«  fihuutd  ohjeut  to.     Still,  it   would   Iw  mifliuiciil  to 
thit  the  I>o«(   i;rciUHi  for  lulniuttioti,  iiuconliii};  Iai  tho 
thor'i  cxjicricnct-,  w;ifl  ihiU   snjiiilinil   Viy    Klwcll  ruikur. 
Illioiii   |uirlii'iilHn«in;;  that  ~i>>.  wm-lh   wotilit  ^o  :ik  far  X-'i 
'^  ml,  jnit\,  ill  fact,  to  sjfCJik  ill  in,iiiy  jiIxluh  ingit'  j;eiiura11y, 
■tue  itu  individuul  now  can  have  >iiillli.'ieiit  u.x[ivricTicc  to 
"Winarit  him  pliicardiiig  the  l>eKt  of  (^vr^rvtltiii;^. 

One  of  i.lie  nio«t  iiit^rc^tiiifj  cbnptt^rs  in  the  book  is  the 
W,  wherein  the  author  detiiils  the  hi»lx)i-y,  develi^mont, 
ud  oxt  of  the  installation  at  Broomhill. 


MACHINE  FOR  WINDING  DYNAMOS. 


The   machine  or   bUic   herewith    illuHtr.it««l    hait    1>een 
■Imgnod  liy  the  nuiker*  for  a  ddiiiit^  objtict — the  windiiif^ 
tiABiOe.     The  development  t>f  uiiy  ituw    iniluittry,  aiitl 
"  ully  lui   industry  thnt  14  mure  or  Ium  a  hiiuith  of 


Hiid  thu  wim  is  wound  on  cvfiiily  and  ut  th«  pi-u}i«r  rcguliir 
teiiJiion,  the  fi»J  Wing  rfivorsoil  lir  hand  until  the  jinnier 
iitnount  ie  wound  on.  It  i»  rakilliUcd  Ihiit  with  the  aiil  of 
thi«  muehiiie  one  niiut  ran  i)n  niori;  and  liottor  work  than 
two  moil  workiuy  in  the  otxliiuiiy  way.  The  miicluin;  wy 
illtiaU-uU:  is  nunle  hy  McMi>.  Wilkiiif^iii  mikI  l^btur. 


Results  of  Tenders.  A  ^jiadiully  iiurtsi»iii^  numhc-t 
of  bcjtl  imthoritK*  urt  iipiny  citvliii-jl  ap|ai«tit*  in  sonic 
shaiKi  01:  othur.  Mxnv  are  connecting  the  mcmborfi  of  tho 
fire  hiinndc  tclophonicully,  or  liy  moann  of  l>ells,  niiil  no 
doubt  u  Ur^  1>iuiiiu>a  may  bu  done  in  ihii'  diroctiixi  whuit 
elcttriciaiid  lieconic  alive  t<i  tiie  fact  thut  thu  tidd  awaits 
thoir  uilvenL  Aldcrahot  ha^  rccuiitly  iinitod  tciKh-rn  for 
connectin;^  the  m.-mliori'  i>f  tho  tire  l)i-i{c-ule  hy  means  of 
electric  bolls.  The  followin;;  ar^  the  hrms  thiit  tendered, 
iuid  the  raai>octive  aniuuntii  of  each  totider  : — Mr.  Tily, 
Funham,  £•?»  18j«.  fit).  :  MeiiArN.  [>ale,  Loiwlon,  X78 ; 
Messrs.  Fmiikliii.  Ueaidiiii;.  £li  10*.  5«L  ■,  *\A  ■VW»«->. 
.Steven  and  •lohiuiut\,  \\«1iwt>Va,  LVa. 
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TO    CX>RBESPOHDEHTB. 

Alt  Hiffhlt  JUeeiml.  Stcrtiariesaiut  Mawi'jfi.^  ••/  Ctimpatiitw 
nte  iutileii  to  funiith  milkt  i'/  Affftiiiffn,  /miw:  ti/  AVuj 
tHutrts,  liitLdlatmu,  Conlnufs,  mui  nay  in/oniuitiaa 
OMHeeUd  tcilh  Electrical  Eitgiiiuriwj,  tchUJi  lumj  he 
iaierestittff  to  vkt  nadws.  Imcnlifrs  an  iii/unnal  ifuit 
any  uceounl  o/  tJieir  ittHiUunu  atAtnittal  ta  its  tali 
tecmt  OUT  besi  (vti«iili'mtit»i. 

Ait  cuHnmnwutions  UUtitdtd  Jor  Ihc  EdUw  sAkwU  6b  odJreMed 
C.  H.  W.  BiWis,  13if-li0,  SiUUbuiy  Cuoft,  h'leei  Sirttt, 
London,  E.C.     Anonymow  cvmnuiHicatiana  wiU   rtti  Ik 

TO    ADVBRTlfiERS. 

^rtixtntnii  thould  U  (ulditjMti  (>,  tkf.  PnlHuher,  lJ(f-l40, 
•^liiihtrif  t'oHrt,  Flrtt  Sirett,  E.C,  nntl  sfiniif'f  f-iirh  him 
mt  later  Ihim  nom  of  Thtr^nlaif.  Special  Terms  /vr 
a  iseria  can  be  armnftd  vn  tiffiiealwn, 

'■SITUATIONS  VACAHT"  ud  "WANT  PLACES"  idvcrtisc- 
menti  wttl  b«  ch&rged  B.t  THE£E  WOBDS  tor  ONL  PEMNY. 
Wltli  ft  MINIMUH  cbugt  of  81XPBKCB. 


TO    8UB8CBIBEBS. 
"Thk  ElkcTRIUAL  EngINEEB"  ni«  (k  hoi,  hfj  Order,  from 
any  Ifmsayent  in  Totm  or  Counlrt/,  tvxl  lU  the  mriuus 
H'tiimtjf  Stittwfts;  or  it  evn,  (f  preferred,  U  fujtpUed 
direct  frtm  ttu  Office,  an  the/Moin»g  terms.-— 

S  mniUu.  It  moiittu. 

«^  M.       ...       13a.  Od. 

Sa.  (hi.  lit,  4J. 

ft).  Sil.       ...      ISfc  M. 

{p{«t  Frw,  Pftftblo  in  Advucc.) 

Che'jtiet,  r<'it  O^t  atid  f^il  Qi-dert  /or  Substriptmn 
and  .tdtertiiefnenU,  iJundd  bf  mad«  payahlf.  U> 
C.  H.  W.  BUMIS,  1S9-J40,  iWhtfrury  Omrl,  Fieft 
Street,  LinuLfK,  and  br.  aiMtcd  "  Unitm  Sank." 


8  notillH. 

Unittd  lUii^«m 3s.    3iJ. 

WilhlD  thr  focUl  Viuoii    4e.     4(1. 
Otlicr  rUcM 1*  10.1. 


NomcE:. 


IVUhowUmteofJumuiryi!  \iy'j<.nv  a  P^tuii  v/ E.  GRAVES, 
Emj.,  Pre&dent  of  the  SoeiHy  of  Telegraph  KHgtHetrt,  iind  etat^ 
our  ihtftUum  of  r/mn/j  a  jtri-i^-j  of  Parlntilit  of  ettiittcnt  Ekctri- 
cwjM  o^  tiw.  mitwy.  /«  fuljitmmt  af  our  prfmiie  av  Uar< 
atreads  wiud  a  Portrait  of  W.  U.  Wollastok,  M.0.,  ¥.&.&. 
Ifcxt  mek  w  dndt  give  that  of  Sut  HcupUREy  Davy, 
F.B.6.,  uAow  favM  aa  an  <kctrKian  w  sMf  irwrt  prumikcnt 
thm  t/uU  cf  WoLLAB-WJf.  P<^irnitt  of  Pa^  /•naaJmia  </  the 
SocUly  art  ni  pref>amtwn,  and  we  hojK  ewu  tv  have  ready  thai 
o/Pn*r.  D.  E.  RvQm&,  F.B.S. 


THE   BATTLE   OF  THE   GIANTS. 

Transformers  or  accumulators,  that  is  thequcstion ; 
aud  whethur  it  Ik  bettor  in  all  rciipBcl&  to  use  the  one 
or  the  other  has  not  yet  been  decided.  The  siego  of 
Troy  wft.s  a  lengthy  combat — filled  wth  some  stir- 
i-iiig  cpi^oiieg ;  but  there  sword  and  spear  formed  the 
conquering  weapons,  and  the  deeds  of  the  heroes 
have  been  sung  to  every  successive  generation.  The 
contest  between  traiisforniers  and  accumulators  is  of 
another  kind.  The  arena  may  witne&s  a  victory  aa 
fbir-reaching  as  that  of  the  Ureeks  over  the  Trojans, 
and  of  gi'eator  bouofit  to  the  world  at  largo:  bui 
there  will  be  no  Homer  to  sing  pa?an8  to  the  victors. 
The  stniggle  is  uot  likely  to  be  over  for  yean*,  nor 
van  the  uver-iiicreaKing  skirmishes  of  ihu  present 
have  much  eSect  upon  the  ultimate  result>i.  Pocket- 
pistole  and  huge  and  massive  manuscripts  luay  turn 
the  scale  of  debate  in  the  theatre  of  tbo  Institution, 
but  the  real  decisive  blow  fvill  uome  from  a  future 
giant — the  Giant  Experience 

The  transformer  troops,  under  the  able  leadership 
of  Mr.  Kapp,  entered  recently  into  the  war,  with 
banners  flying  and  trumpets  mounding,  toencouuter  a 
steady  and  determined  resistance  all  along  the  line, 
and  it  can  hardly  be  said  that  grouud  whs  gained  ou 
either  side.     The  defenders,  however,  of  that  ntUick 
have  taken  courage  because  of  the  unsatisfactory 
rcsnlt  of  this  preliminary  skirmish,  and,  under  tha 
egis  of  Mr.  Crompton,  have  charged  with  might  and 
main.      \Vnting   early,  yet  after  the  reveiUe   has 
sounded  and  the  troops  have  armed  for  the  battle, 
but  before  the  actual  meeting  of  the  oontendiug 
parties,  we  cannot  detail  the  result  of  the  struggle, 
though  it  is  almost  certain  we  shall  not  be  far  from 
the  mark  if  we  venture  to  foretell  that  it  will  leave 
the  contending  parties  pretty  much  as  they  were. 
The  experience  that  has  as  yet  been  gained,  either 
&om   the    use    of   transformers   or    &om    that    of 
accumulators,  is  far  from  being  able  to  lead  to  a 
decisive  opinion.   The  statmchest  supporter  of  tran». 
formers  almost  always  adds  a  saving  claose  to  his 
argument  iu,  "  If  accomulators  can  be  obtained  which 
may  be  depended  upon  for  economy   and  loatin 
properties,  then  they  will  provide  a  better  moaaii 
distribution  than  by  transformers,"  but  ha  adds  1 
an  fisidc  :   whatever  may   be  said  to  the  contra 
"  8uch  accumulators  are  not  iu  existence  yet."    Th 
supporter  of  the  accumulator  agreee  with  his  o; 
poneut  sotto  ooqe.  yet  aloud  disputes  that  liis  ap 
tUB  is  imperfect.     No  one  has  yet   formulated 
requirements  for  a  perfect  accumulator,  nor 
going  to  venture  where  the  giants  fear  to 
When  one  or  the  other  of  the  leaders  will  defin 
what  is  wanted  or  what  can  be  given,  as  clearly  as  wa 
can  dcline  what  the  industry  would  like  to  obtain  lit 
incandescent   lamps — for  example,  thus :    "a  lain^i 
with  thrcv  watts  per  candle  to  give  twenty  caudia 
for   a  thousand  hours,  without  blacksuiug   tu  the 


extent  of  losing  one  percent,  of  the  ligtit,  and  coeting 
eigbteenpence  " — then  we  can  say  how  far  the  perfect 
ftccomuJator  will  permit  them  to  do  what  is  required 
in  centra)  station  lighting. 
^H    We  Euglishmcri  ore  apt  to  magnify  the  meaning 
^Bof  our  words.     A  river  hern  would  be  a  brnok,  if  not 
^Ba  ditch   without  a  diBtinctivc  nnmc,  in   America. 
^pinytbiDg  above  a  couple  of  score  of  lights  is  a  cen- 
I      tnU.  station  here.    It  makes  us  feel  large  and  think 
mnch  of  ouiTselves  to  be  able  bo  talk  about  so  many  cen- 
tral stations  ;  but,  after  all,  when  we  really  come  tu 
look  into  the  matter,  what  does  it  amount  to'?    The 
Orosveoor  Gallery  installlation  may  be  approaching 
its  20,000  lamps,  and  that  is  the  only  one  at  present 
worthy  of  the  name  "central  station  "  in  the  whole 
j      oonntiy.    The  experience  of  the  Groaveiior  Gallery 
baa  been  wholly  in  tbe  direction  of  transfomiers, 
and  if  we  may  credit  unsolicited,  and,  ao  far  a»  we  can 
jodge,  unbiassed  testimony,  the  result  13  not  quite 
I      pcrficction.    The  experience  at  Kensington  Court  is 
not    sufficiently  large,   nor    is    the    experience    at 
Vienna  tiiifficiently  lengthy,  to  warrant  a  decisive 
conclueiuu  frmu  the  resnltB  obtained.     There   ia  a 
talc  about  a  man  whose  mule  was  a  little  restive 
under  chastisement,  and  indolent  nithout.     A  casti- 
^ation  was  necessary,  and  a  stick  was  pulled  trom 
the  adjacent  hedge,     it  broke  at  the  first  stioke ; 
another,  stouter,  greener,  and  tougher,  was  obtained, 
and  for  thirteen  consecutive  whacks  appeared  unin- 
jured, yet  on  the  fourteenth  it  also  broke  to  pieces, 
and  tbe  mule  waa  Klill  indolent,     ^sop  always  wrote 
a  moral  to  his  fables  for  fear  tbe  Greeks  should  not 
see  it  i  and,  following  so  admirable  an  example,  we 
say  accumulators  zaey  look   well  for  one   or  two 
months  or  years,  but  may  go  to  i>ieces  the  third 
mouth  or  year,     lias  experience   shown   that  you 
I       may  rely  upon  a  depreciation  of  10  per  cant,  being 
I       nithiu  the  mark  V     What  is  the  depreciation  to  be 
,      allowed  that  will  give  satisfaction  all  round? 
^H  If  we  have  said  too  much  about  accumulators, 
^^and  too  little  about  transformers,  as  it  ia  necessary 
to  bestow  an  eq^ual  share  of  favours,  attention  may 
be  directed  once  more  to  the  great  and  almost  con- 
I      Btant  loss  that  arises  iiom  working  machinery  far 
below  its  normal  output.    This  result  must,  we  fear, 
happen  when  transformers  arc  used.     A  house  wired 
for  fifty  or  a  hundred  lumps  will,  as  a  rule,  not  turn 
on  more  than  a  fifth  of  tbe  uumber,  yet  its  trans< 
former  must  be  designed  to  supply  current  to  the 
Uoximwu  number.      What  about  eOiciency  under 
I      tfaese  circumstances?     Extended   experience  alone 
will  give  us  tbe  facts  and  figures   required,  while  the 
UclB  derived  from  a  limited  experience  may  become 
ef  the  nature  of  tictious  under  the  clearer  light  of 
time.      In  the  workshop  oud  the  laboratory,   our 
ttittts  SJB  made  under  the  most   favourable  condi- 
tioos,   and  of   coui'ue  ellicieiicics    are  satisfactory, 
he  present  tronoformer  and  the  present  accumulator 


are  progiessive  steps  in  the  evolution  of  the  electric 
lighting  industry,  and  will  play  their  part  just  as  the 
Alliance  machine  played  its  part,  and  will  give  place 
to  something  more  perfect  and  more  efficient.  Still, 
what  we  bare  will  enable  us  to  do  what  could  not  be 
so  aatisfactorily  done  three  years  ago ;  and  taking 
into  consideration  the  circumstances  of  each  special 
case,  the  engineer  will  determine  which  is  the  better 
for  that  particular  installation — transformer  or  accu- 
mulator. This  discussion  is  one  that  more  particu- 
Urly  intorestH  the  industry,  and  not  the  public.  We 
know  that  an  installation  can  be  carried  out  with 
either;  and  tbe  public  will  not  be  deterred  from  pur- 
chasing because  one  Eirni  advocates  transformers 
and  another  accumulators,  any  more  than  they  are 
deterred  from  purchasing  steam  engines  because 
one  maker  advocates  stationary  and  another  semi- 
portable  engines.  Kor  hati  efficiency  much  to  do 
with  the  public,  when  all  the  contention  is  about 
■OOi  or  "002  per  cent-  of  the  original  energy  when 
normal  conditions  operate.  Go  on,  then,  thrashing 
out  these  points  of  detail,  tabulating  experience, 
fightiug  for  opinions  as  held  now,  hut  leave  a  loop- 
hole fur  change  due  to  tbe  further  experience  that  is 
to  come. 


ELECTItlCAL  TRAMWAYS. 
The  paper  of  Dr.  £.  Hopkinson  on  tbe  Bessbrook 

and  Newry  Tramway,  read  before  the  Institution  of 
Civil  Engineers,  with  tbe  discussion  thereon,  forms 
the  completest  survey  of  electrical  traction  as  appUed 
to  tramways  that  exists.  The  importance  of  tbe 
subject  is  60  great,  that,  feeling  that  all  information 
upon  it  sbould  be  dissomiuated  as  widely  as  possible, 
we  have  obtained  permission  to  reprint  from  the 
Institution's  proceedings  this  paper  and  the  discus- 
aion,  for  the  benefit  of  those  of  our  readers  who  may 
not  be  members  of  the  Institution  or  see  the  Pro- 
ceedings. It  v^'ill  be  seen  that  "  the  conductor  is  of 
channel  steel,  laid  midway  between  the  rails."  lu 
considering  the  applicability  of  electricity  for  haulage 
purjiDses,  we  have  to  consider  the  special  conditions 
holding  in  each  case.  In  America,  many  conductors 
are  overhead.  At  Blackpool,  Mr.  Holroyd  Smith 
uses  tbe  central  channel — a  system  which  in  a 
modified  form  is  adopted  at  Bessbrook.  In  many 
cases  neither  of  these  systems  is  permissible,  and 
only  if  accumulators  can  be  economically  appUed 
will  electricity  be  used.  Overhead  wires  cannot  be 
allowed  in  large  towns,  and  local  authorities  abso- 
lutely refuse  permission  to  lay  a  central  cbaunel,  so 
that  the  field  of  operations  is  considerably  narrowed. 
As  we  say,  a  vast  amount  of  information  relating  to 
all  tbeiie  systems  will  bo  found  in  the  paper  and 
discussion.  In  many  places  in  America,  and  in 
sparsely  i>opulated  districts,  or  for  feeding  lines  to 
main  linet,  of  railway,  overhead  contact  is  per- 
missible. 
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PATERSON  AND  COOPER'S  FITTINGS. 


Wa  jlltutrol«  nhiM  u-oek  some  now  fittin^pf  dMignd  by 
MvEdTfi.  Pat«i-»on  and  {-'oi>|iL-r  (or  iiiRtitllntion  work.  Figs, 
1  and  3  reiiresoiiU  to  :i  sciile  of  half  KiTe,  neat  forms  of 
KwiU<IiM!  f<>r  f  )ri}:lc  l.impii  or  for  ^miifiti  (»f  front  two  ta  nij^ht 
luimie.  Fifj.  I  is  niuuutod  on  a  alutc  or  «criitiitinii  buec, 
wiln  ]x>liali€d  hr.vM  »r  l^ronzc  ilomc,  the  knnb  for  turning 


ti«.  1. 


ti.;.  a 


off  and  on  being  of  ohonito.  Fig.  3  is  moniited  on  it 
portcluiii  base.  Htwl  has  a  ^ronveil  hnae  cover  secured  to 
tb«  haee  l)v  it  liavoiMjt  joint.  Koth  fornui  have  throw-ofT 
iqjningB  conceidod  inside  iliu  »wil*li.  Ijujwr  siv-eB  lire  nuide 
in  similar  [wtteitis  to  can-y  airrcnt  for  IC  lumps. 


>»-, 


Via.  i. 


Fig.  ^  rcjutecntb  double  pole  nrnin  Awitches  made  in  aiwe  to 
carry  from  2i>  to  ."lOO  iimpRros.  The  pole  blocke  iire  mounted 
on  a  slate  base,  huvinj'  »  leak  fillet  itmiid  it^  the  tlirow-otf 
spriiigii  bciiijf  co«c(K»led  mider  the  ha«e.  Th»  contat-l 
Woclifc,  of  which  there  am  two,  iir«  ciirrieti  by  (he  bi-aas 
«ron-pjec«,  uiid  kept  up  to  the  pole  hlovkt*  by  a  strong 
helicM  Bpriug.  -da  shown. 


m 


Flu   4 

fifH.  1  shows  a  ttiaglMrtic  cut-out  dc»tgii«<l  for  use  nvith 
acnimiilator!..  fhc  itction  of  wbivh  is  simph'city  iteclf.  It 
in  pliiccd  in  the  cbiri;in^  ciiTuK.  ami  it«  working  dqii-nds 
oil  an  elvctro-mugnct  excitt-d  bytht  churgiiis  current.  Tins 
i  9  moiiiilcd  on  a  )«1itte  iKick,  iIh  armntnrc  living  attuLcht-xl  to 
one  end  uf  >  Ijellcrnnk  lever.  To  the  othwr  end  of  the 
lover  is  fasleneii  u  hiidge  pieco,  the  two  «ikU  of 
which  tlip  into  mercurv  ciijis  formed  in  a  huxwooti 
bJcx-i.      The  (■oujJts.liwia  are    from  ^thc   lijjiit-haiid   tjr- 


miiiiil  to  the  right'h.ind  ciii*.  from  the  left^hAnd  cup 
to  right-hand  end  of  m&Kiiet  coil,  and  from  the  left- 
haiwl  end  of  magnet  coif  t^  left-hnnd  terminal.  The 
circnii  is  therefore  i'om|iIol«<l  through  the  bridKe  [liecc, 
tho  (5iidH  of  which  dip  into  the  mercttr}'  cttji^.  \\heii  tb« 
fhargi'n^  current  yets  too  low,  lh«  armature,  from  the 
wcakerimj^  of  iho  elftctrthnius^iiet,  [alls,  liflirifi  the  Inidgc 
piece  :ind  thus  preventing  :■  rvvenud  of  the  current.  By  a 
milled  [iut  the  cvit-out  can  be  adjuHted  to  break  the  circuit 
»t  any  purtimlar  ciin-eiit  wrthin  fairly  wide  Umitrt. 


AN  ELECTRIC  FIRE  ALARM. 


The  actom|iaiiying  ilhislmtions  fthow  u  now  device  for 
the  iiidicntioi]  of  fire  hy  mcanx  of  itu  electric  alarm.  An 
examination  of  the  figures  will  show  that  the  contact  is 
made  by  the  cx|idn»ion  of  ■>  nicmbraite.      Fig.  1  ^ows 


Km.  1, 


the  membiuuu  not  in  euiitact  with  the  central  ncrew. 
Fig.  y  shows  that  under  the  incrcjiscd  tcin|>en»tnre  cx- 
[lant^ioll  biw  Uiken  place,  and  contact  han  liecn  mado  with 
the  utid  8LT0W.  This  eonipleCe«  an  electric  ciniiii,  and  an 
alarm  is  set  in  motion  at  any  iM>int  it  imiy  1m  found  dewii^ble. 
The  at-raiigenicnt  ie  oerbiiiity  ingenious,  and  it  Mxnia  that  the 
oidy  difficulty  U  that  thorc  may  be  a  Mifficicnt  rise  iif 
tem])eratiu'«  from  onlinjLr}'  caoBeo  to  sot  the  ftlamt  going 
withont  any  daDger  of  lire  ;  Init  tbi&,  ))erbupe,  might  h«  an 
advantjige,  ua   many   would    ituj^go^t,  prevention  i:^  Itetter 


than  cure.  On  the  other  band,  imletis  the  alarm  was  nittal 

pkcod,  it  might  hiip|>en  that  the  lirs  would  get  well  holes 
H-ithout  raising  the  tvmporaluro  near  the  alarm  suflictentlj 
high  to  bring  it  into  aetioru 


E.  RAUBS  NEW  THERMO  BATTERY.* 

HV  (i.   BKTZ,  BRRLIK. 

For  iiiaiiy  y&trs  it  him  Iveen  the  emleiivoiu'  of  elc<,-trirui' 
to  devise  an  electric  geneititur  which,  by  its  cui)<>tnictif mi 
combinatjicni,  tihuidd  not  only  Rnr|>«KK  those  in    use    hy  it 
ainiplii'ity,  but  also  at  the  same  time  render  ikwbiIiIc  th 
Innisformalion    in    the    niunt   %iniple  tiuiiiner  of   a    giveft 
amount  of  lieat  into  electrical   ent-rg)"—  in  short,   thai  lj>« 
whole  r«|uirementj)  both  of  nmtmfacturer*  and  ot  iirivatd 
(wreont*  in  this  ren|)ect  might  )h3  completely  mtjshvd.    There 
IK  no  doubt  that  the  direct  tiam^foimatiuti  u(  heat  into  elee 
triciCy  tn»y  give  ns  in  the  near  fiitnre  the  poeeibility  of  tlr 
production  of  cloctrical  energy  in  the  amplest.  cheape»l, 
and  most  pmcticiil  method ;  therefore  it  would  be  Wh 
desirablo  and  of  great  maturia!   ]>rotit  if  an  c^jiul   impcfl- 
■ini^'  were  laid  U))oii  the  imiuxivemerit  of  thcimo  Ijuttaini, 
iiif  littely  ha*  been  given  to  (lyriHiuos. 

A  decided  advancu  lm8  lately  been  made  in  this  jtrovisco 
bv  the  novel  contitnictioti  of  u  ttienuo  liattery  by  fc  ICaub, 
tA  Berlin.     It  is  of  considerable  im^iortanee,  because  in  k 
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the  defects  pcrlaiuin};  tothe  ol(]  tiieimopilt)  are  oror- 
como,  and  nUo  \MxMi'ie  both  tli«  snulliit^wi  of  the  coHt  of 
malnteiuncti  roiiiler^  il  Jipplii-alile  for  many  technical  jmr- 
poses,  es)iecially  ciccti-o  |fla(iii^,  ttiid  the  cumpuutivc  utnv 
of  muiitrutcture  uiiablcs  it  lo  be  prodiiceil  ut  u  very  hduII 
flrat  coHt. 

Ab  is  aeeti  in  tlio  accunijKiuyiitjf  li>;urc,  the  batUM'y  cun- 

skts  of  two  iirinci{ial  parts — 1,   the  riug-shapod  clemontu, 

and  tltruugh  them  the  ct>iTes|innding   heat  channel ;  2,  the 

cooling  arraiigoiii«iit,  which,  iiieiiLilod,  tjurtDundii  iU     The 

ootnnu  stuiiding  behind  the  trip»"l  in   iho  Sjmm,  shows  a 

linglt     (dement ;   the     positive    oleclrode,    tnrmiHl    of    n 

netat   alloy,    «    cast    in    the    form    of   a.    riiij{  round  » 

wpper    "huiit    ring."       By    this    mnans     a    |uirttcularly 

«Uun£>    and    intimiite   connection   is  formed.     The   "coin 

me'     siirroimds    thia,    ont^idc    a    second    comwp    rinj^ 

vitli  mdiating  fooliri';  lobes.     Tho  nv^tjvc  metal,  which  ie 

hi'bi'il  soldereil  uHth  a)ieet  tin  to  the   lieat   ring  in  mich  ti 

aniier   that  local  currents  at   the  points  of   coiittict  art! 

nUrely  uvoidod,  is  soldered,  aft«r  the  olcmonls  arc  laid  one 


U|)on  Uie  other,  to  the  ctKiUng  lobes  of  the  next  element. 
^  munliei'  of  siniiUr  thermoelements  of  any  desired 
VBensimi  Hro  fiiHtenetl  togothor  between  two  ojiMt-iron 
fhleibY  uiciui!^  of  four  iron  ro<ls  with  screws  iind  niite, 
*I  well  iiinuliited  froiu  «nh  nther  with  lire-proof  nuiteml ; 
iW  ringle^lomojiL  rin^s  aUiiid  fmitndh'  uvor  ejii'li  olher, 
"Omiiig  u  strong  and  eecore  hollow  cylinder,  which  serves 
M  a  boat  chamber  The  heat  can  be  obtoinod  from  any 
"tiulilc  «r>im;e.  For  the  Kinaller  a]>iMnLtite,  such  ut  is  sbotcn 
'ntlic  fagiire,  a  ring-shaijed  Bunsen  ga^-hurner  is  sufficient. 
Fw  Urger  aiBOT,  a  coat  or  coke  fire  is  rennired.  The  Inimcr 
i*  wrewed  to  the  lower  end  of  the  bniluiip  heat  cha^niiel, 
'nd  (he  flame  impinges  Tipon  the  heat  rings  of  all  the  elo- 
Btvtfiatlheniomcittit  iiiiitoa  with  the  oxygen.  Tho  heat  it> 
(liitnlNitiMl  equally  uu  .ill  the  elemt^Eitis  by  means  of  a  tilender 
<Me  Eaatened  to  thu  tup  of  the  heat  clKimbcriind  projecting 
Inffanfe,  which  p>e8  thnni^h  into  nu  u.rig1e-|iiije  to  a  wide 
*OTo^ipe ;  this  i*  clonod  ut  the  lioltom,  screwed  to  the 
tripod,  and  communiuitu):'  with  a  <.-hininoy  huvinu  a  good 
'Irunght.  The  beat  aecctidiu^  in  the  chimney  draws  up 
■Jmh  air,  not  only  throujih  the  lower  piirt  of  the  month  of 
.  chaiuicl,  but  idw  thiouyh  aii-  luljes  brought  into 


the  principal  pipe,  well  insulated  outside,  and  preeaing 
against  the  elemente,  ao  that  the  outerr  contact  |>oint«  of  the 
ring  elements  arc  kept  cool  by  the  air  dniught.  A  damper 
for  regulaticHi  of  the  draught  is  adviiuiblp. 

Thfj  nse  of  ring-shaped  elements  in  connection  with  this* 
fori^eil  air  drnnj^ht  twsrmittiii'j;  the  }!;r6at«st  poeaihle  dcvelon- 
montof  hci).t,a8  well  as  thcprmhiction  of  the  greatest  pwHible 
difference  of  temperature,  [trorhicea  a  very  economical 
airangomont ;  in  it  is  combined  a  battery  ijuioldy  and 
easily  set  in  action,  taking  up  a  very  small  amount  of  mom, 
at  the  siimo  time  sii«ceptil>leof  l>eingrieated  with  ordinary gH«, 
and  easily  mounted  on  n  stand.  The  durability  ami  strength 
of  the  oloments  is  a  great  adTantago,  together  with  the  case 
with  which  damag^  rings  can  oe  taken  out,  cither  for 
repair,  or  for  inMrtiott  of  now  uiies,  which  are  to  be 
obtained  singly  from  the  makere. 

For  olect.rcHle]iosilioii  of  metals,  electrotysiJi,  Ac,  tho 
three  sniidler  Aizes,  gtis-hojiUiil,  uix:  must  !ipplicu.ble  ;  these 
consume  300,  500.  and  DOO  Utree  of  gas  per  hoiir.  giving  a 
ciurent  of  10,  20,  and  40  amperes,  with  an  E.M.F.  of 
3  volt».  With  a  consumption  of  1  cubic  meti-e  of  gas  per 
hour,  thofio  batteries  |)rcduce  a  ret^im  of  80  volt-amperes, 
while  older-kiiown  constjiictions  give  nt  most  37  volt- 
amperes. 


CHELSEA. 

The  report  of  the  nurrevor  to  the  vestry,  Mr,  Geo.  K. 
Stnchan,  on  the  lighting  oi  tho  Town  Hall  buildings  with 
electric  light,  showi*  that  t«n  electric  lighting  com{iani«H 
were  linked  to  give  etitimatos  of  the  eost  for  providing 
plants  &Q.,  for  doing  the  work.  Fur  the  giiiiUinco  of  the 
contracture  ihi;  following  starulanl  of  light  wa.s  given  : — 

Town  llall  330  oaiidle-|)owor 

Uouticil  Chamhera 360  ,* 

The  light  in  the  nliitfnrm  &ate-rooin,  the  tea-room, 
tho  UiKiw  hall,  and  the  main  ctHlidoi*  wa>.  l«  U:  in  tho 
«imc  pTOiiorlioii  as  what  baa  jiift  been  jjiven  ;  in  all  other 
niuttcrs  th<;  tiiniH  were  allowed  a  free  hand-  The  whole  of 
thu  fifniH  invited  Rent  in  tenders;  eight  of  theni  pniposed  a 
iie]M.nit«  iiii(t,jdhitioi),  while  two,  in  cunnc<;tii>n  with  locid 
L-(>mjiiuiieH,prnposetl  to  HUjiplvfrom  a  central  station.  Mesere. 
Drake  and  Gorham  included  in  their  tender  a  dnphcate  set 
of  engines  and  dynamos  ;  the  other  firms  ittchidcd  occumu- 
latura  in  ihi:ir  cfitinuitc*,  oi-  cxpro&scd  the  opinion  that  they 
shuutd  bo  provided.  Xlessi-s,  Cromjiton  and  Co.  estimated 
for  prtii-iding  new  eleotroUem  and  ^ttin^s  throuj^hout,  but 
the  others  oKtimatctl  for  combiniiig  the  oicctiic  liglit  fittings 
with  the  present  gas  fittings.  "Die  local  companies  pro- 
pDiiod  t(i  have  an  accumulator,  and  supply  the  cun-eiit 
by  a  mot«r.  The  priees  for  which  a  so))anite  instalktion 
WHS  offorral  x^ary  from  £l,d35  to  £hOO,  but,  as  Mr.  Ktrachan 
BO  ably  jmiiits  out,  these  figures  form  no  guide  whatever 
Lo  the  determination  as  to  which  tondcr  is  tho  moat 
desirable.  The  study  of  them  resolves  themselves  into  a 
question  of  what  is  not  included  in  the  sum.  Some  include 
accumulfltons  some  fittings  and  ol«otn>Ii«rfl,  some  oxclnde 
Hirinjj;,  buildine,  and  contractors'  work,  foundationa  for 
engines,  iVc,  and  having  the.i«  things  in  mind,  Mr.  Stnichan 
i-cduceH  tho  tendeii!  as  far  a$  |>08«ihlc  ton  standanl. 

The  firms  each  supplied  an  estimate  of  the  annual  cost  |ior 
year  for  the  maintenance  of  a  chousaiid  hours  a  year,  and  the 
twtimntes  ^^l^y  from  iftW  10X346.  The  estinuit<>s  for  this 
tost  of  maintenance  arc  not  coniiuiidilc.  Thus,  one  Hrni  in- 
cludes Xl«2  a  year  for  labour,  Ac. ;  another  does  not  include 
this  item,  but  caUs  attention  to  the  neees-iar}'  .-uldition  to 
tho  estimate.  One  timt  puts  the  Ismps  rejiewnl  at  X90, 
another  at  £10.  Otic  firm  estimates  the  life  of  the  lamp  at 
2,000  hour«;  unother  at  1,000  hours.  One  firm  putii  coal  at 
20s.  per  tun;  anothu' at  IGa.  piH'  ton.  Uiic  tirui  allows 
XloO  for  dcpi'ociatiou,  while  anolhtu' allows  £S6.  As  Mr 
IStrachan  says,  "Itiaimiiassible  to  reconcile  these  ditlereaces 
— ^thcy  tti"e  as  amu^i'ig  ae  they  arc  pcrploxiiij;,"  and  he 
thcrcforo  made  no  attemt't  at  stundanli&ing.  These  caleuU- 
tiona  show,  talcing  all  tilings  into  coiisidenitiun,  the  total 
coat  of  gas  to  bo  '19d.  per  16-candle  {Mwer  per  hour;  the 
oust  for  compurison  with  the  electric  li^ht  i«  taken  at  '15(1. 
per  Iti-candle  iJOvrer  pel-  Iwtu:. 


J.  im    .&:jj^«;«\^  J,xvA^^xvJ-l    .111J.1  \ji^^^.uj 


The  foUowinK  is  a  taUe  of  Uie  annual  cost  of  the  systems 
[l«ndered  for  ivlen  tlie  eBttnutos  buve  been  staiidanlised  by 
'Mr.  Strachan  u  well  u^^ttbic:— 

Aunnal  ci»t~ 


Cbaku  Bketrici^  Snprlr  Co. £6SS    7  0 

Csdogan  Elwtric  Light  Co.    636    8  4 

Dnko  uiil  GfiriiAOi 516    fi  6 

SionwinBnKberaMi-lCoL  ...» 602    7  0 

SdtMii.  Swwi  and  Co » 463  11  0 

Croftiploa  (ud  Co „ 462    4  0 

Mr.  fe.o»M  ScoU 4S3  15  0 

Smith  Mid  Co OiO  13  0 

Tli«  Aiislu-Atiivrlmi  Driuli  Ooi    444    5  0 

Uolliif*  aikI  C'n 440  14  0 


Cottar  16c.>i> 

Iter  bour. 

...       -467 

,       -429 

,.,       -413 

.,       402 

...      -395 

■360 

■3&5 

-361 

■345 

555 


It  mny  lie  taken  thnt  the  co6t  l>v  m  soparato  iiistallutiui] 
n'il)  be  from  3|  times  to  2^  times  tlie  tnst  of  giu,  uud  tbe 
cost  from  a  ooittral  itAtion  will  lie  thi'ce  timois  that  of  gas. 
The  following  wera  the  estiniiites  sent  in  by  the  iielectecl 
fiHDS:— 

Cusmba  Buscrttic  Cowakt. 
'  projioMM  to  *nii|ilr  til*  oiitn>iil  frotii  t  cantnl  stalion, 

rllii:  dotlricttj  by  meter.     TlirJr  Mtimatc  for  pro 

ifitltlit  ConJtRifen,  wiirx,  rapines,  «a-itcliM,  cMt-«Dl«,  6  drmiiu.  291 
16  c.  ji.  iiicnii'lcMX'iit  Uiiijd,  Milt  )>lun  cloviric  AttiDg*,  n  £S07  10*. 
'Thry  j-rpiiu*  to  -•iiij.ly  tliT  turnout  •t  8d-  }Mr  lloMif  of  Tr»J6  unit, 
'  vhviit  it  Urt*T»«n  i>l.  to  i>i  T»r  16  c,-|k  |xr  licmr.  TKf  coiii|Mny  Hm 
'  not  •  eentnil  ktstiuii  yot.  T)i«y  oatiinoto  tli«  uiunot  ctut.  •Iluwinjt 
1.000  liuur«(uttli«UreorUtel>uiiw,«l£M34a.  This  Mtiii>al«  alAU- 
ilanlUi'd  i»:— 

IiAiniMkiid  dirrtint ......' fi&9S    4    0 

IntwMt  OD  ia07  .t  4% „..      90    3    0 

I>«[inoktiaa  on  Uttiug4 _ „ „ 80    0    0 


or  ■467il.  pM  16  c.-p.  p»t  hmir. 
fJ.Mnxus  KuAiut  CwnrAsr. 


£563    7    0 


Thin  conif«ny  |>r<i)>o(K»  ta  vuinilj'  Ihc  nimint  frvm  a  centra)  «t«tion, 
Mid  to  clufge  Kit  Xim  cl^jtriRity  iiy  <n«U*r.  Ttitir  Mlimati)  for  provid- 
ing i«ni]uctJ>rH,  uiiva,  fwitc-lipK,  t'lit-uiiln,  *ix  i-treuiti,  235  Ibr-tiidle- 
)ifm-i>r  Umjn.  s<ln{>tjiw  \hv  auKMnn  to  ihv  Heotric  fitting  kn.,  U 
£566  19».  Tlivy  noiiM  ]iTOTiila  mud  keep  In  onlu  at  lli«ir  owii  vmt 
Qti  Mctimuiatur  to  li«ld  cufr*iil  fot  »lx  ot  ■bvmi  liuur*.  Ttiocliurp:  foi 
thircumiit  will  iiot  ricc«d7d.  j>cr  Boat>lof  Tradt  uuit,  wtitch  tii«y 
aajr  i*  iw  near  *•  poNilblo  Jd,  |nr  l&<aiiidl«-lwvr«r  per  bvur.  (A«ani- 
iof;  to  tlic  uual  iDMni  of  cali'uUtiDC  tb«  oott,  lh«  )^m  o.'ould  have  to 
bo  !«>•  UuK  7d.  iwr  unit  to  rtduni  the  c-ott  to  J.I.  of  a  jienit.V  |)ft  16 
Handle -jjo wet  Iaiii|>  [jti  liuur.j     1'lia  •iiiHial  uuitt  vouid  lie  :  — 

,  jnO  lampa  for  1.000  Uours  uaoti,  al  Jd.  p«r 

lattii  i>«r  i)v»r    , £426  U    4 

DtpncflatlOD  . .. .....tii.M.i;.. ■.••i»t>H'»-  20    0    0 

Intarat  at  4%  on  ..: „ £B66  Ifi   0 

Aild  to  make  up  tw  SOD  Iani|«. 8S    1    0 


Iiamp  rranwaln 


£650    0    0 


26    0 
63  15 


£536    8    4 


or  ■42AI.  |>er  16  c-p,  |N>r  htmi. 
DllAKK  AMt  GaimAM. 

7111%  flmi  iiropowi  to  ^vide  a  dnjillcalc  plant  nHliomt  accuniuU- 
ton.  Tlicir  taltiiiatr  for  tirti  18  liiirai- i«>*i'r  Mirnliall  rnginiui  uitli 
boilen,  two  WorlliiuKtvii  |-utui«,  tun  blwcll  IWUli-  dynamos,  tv-v 
dmiiift  ^wltj,  306  16  caiwiln-|iaMMr  Uiii)«,  itvittihlioiLrda,  iwitctiCB.  tiit- 
outi,  «rir«i,  he.,  in  £1,036  i9W.  The  rjrtliualodoanotindudc  huildi^o' 
«r«rk.  utTMutural  alturatioiu,  ur  iiriuuii>nilal  littiiip.  Their  uliinata  of 
II1P  annual  <ioat  i*  :  — 

Cml.  86  toil*  at  16*.  „ £68  16  O 

Watfr,  oil,  waat*,  he.    „ 19    0  0 

D.]ir«.iiiti<in . _,„ 75    0  0 

l.aiii[i»  "iifr  1,500  limiMj 00    0  0 

Iiik-avM  i4:i  <m  £2,aX)> «. 80    0  0 

Lalwur,  £2  iKT  week „ , „.„„ 104    0  0 


£386  L6 
T1i«  CKtimati:  ataiulardiafil  in  :— 

Coal,  86  tana  at  aOL £86    0 


Oil. 

Labour • 

l«inp  TcoowaU ....« 

DonrvoialioQ  od    J^.SSS 

Ada  far  omltteil  works  ....,„.        40O 


20  0 
78  0 
63  15 


<S.S36«t7i%..     175    2 
liitPt«3lojidittoa»4;i 93    8 


_'413d.  ixr  16  c.-i-.  jur  how. 
Co. 


£516   i   6 


Tl»tr 


lator,  hoildan' work,  an  oogiiu-house,  tx., 
«»tinjal«  of  titn  annual  oott  U  : — 

Coal.  60  bona  at  aOa £« 

Oil,  warto,  kv. W 

lBUre.t.  4%  66 

D«pr*d»tion,  10*;  od  £800    ...  -  80 

Do.           5^  on  £760 S7 

One  Kt  o(  lauil».  £90 -....- » 

Ri't'ai'*.  W'i  <•»  ^^BOO » H 30 


£566    2    0 
Thcii  catiiuatc  atandatdiaod  ia:^ 

Coal.  60  ton»  at  aOi.    ,   £60    0  0 

Oil 20    0  0 

Uhour „.« 78    0  0 

Iiani|t  rriicwala ., 6S  16  0 

Uo|>rtTintioii  on „ Al,649 

Ad'l  foi  nmiltal  'votka,  Ac. 800 


lat«ra»t  oa  do.  at  4^ 


JB8.440  at  liX  1B5    0    9\ 
<n  12    8 


or  •403d.  ifr  16  c  ii.  per  hour. 
Eeiikon  *su  Swas  CoMrAXT. 


X»8    7    0 


Thii  coiM[<atiy  pro]>OM»  In  snK^rate  the  cnmnt  Ir  gaa  jiower. 
tatimat*  for  a  14  h.-p.  "  Otto  'saa  engine,  a  230  liftlit  Ediaoa-Hof. 
*on  dyiiaina,  ati  acvtitiKiUtor,  263  16  i-.-|>.  Iarii|i*,  wirta,  awitcliea,  •.•^^^ 
outa,  Ac.  t*£l,SaO.  It  doM  not  itKlutk  tixturM.atru«ttiralalter«liaiis, 
gu  or  wat«r  8Up|ily.    Their  aatunata  of  thi>  aiiniMl  ooat  ii  ;— 

AElfnikiitP    ,..„ £78    0  0 

(iaa.  al  a..  lOd.  i«.rl.OOOfo* 144    8  0 

Oil,  utaali:.  kn 44     0 

Ijaiii|>  rrncwala 42  10 

IJpk<Kpof  wcumulatora ...,„ » 41  10  w\ 

Upkoop  of  ciifpiio,  Ik ..,„—„........_. 18    0  0 

liitMi»t,4%oii  £1.220  _ 48  16  0 


TbU  estiioslD  bUndanlbcd  b;— 

(Jaa,  at2*.  5d.  t-ir  1,000  foot .- 

Oil,  *r 

I.ahotir   

Latnprftiswilfl 

Da|>r(<clation  on , £1,23) 

Add  for  oiuittMl  woik^Ac. 500 


£417    4    0 


£12« 
20 
78 


lotetMl  on  Jo.  at  4%.. 


£1,720  at  71% 


65  IS 


129    0 
68  16 


£483  11    0 


or  ■39Sd.  per  16  c.-p.  |«r  bour 

Cuojii-roy  AXti  Co. 

This  flmi  projNMM  to  generate  ilA  currvit  l>y  steam  power.  Thctr 
Biiiinatc  for  a  multitubular  Imller,  Wlllan's  m^'ue.  Cromptuu  dj-tiatuD. 
260  16  a-jx  latnpa,  ont'Outa,  iriraa,  swiidim^  iudioaloi.  hob  fit- 
tiiiKH,  kc,  la  £1,M1.  17ii.  6d.  It  dotti  uoC  induda  an  aocumulator. 
Their  patiiuntv  of  thi-  annual  (vA  is  1 — 

r'*^,  50tmi.atl7a.6d £45  IS    « 

l^iiprrnetniatlifo  2,000  heun) » 32  10    C 

Oil,  >ia«tn,*o. 20    0    a 

Lalioiir  (half  time  maa  and  boj) SB  10    to 

rjrprfeiation.  7^^  on  £1,180 60  10    • 

Iulcmtat4%<n)£l.S41 61  13    • 


£304  18 


This  eaiimsto  sU.nilsL'dtztd  is ; — 

Coal.SOtoiuatflOa £50    0 

<K1,  wa»l«,kc „..  20   0 

Labour 78    0 

tAnipr*tL«va1a    ,.,.., ,, „ ,, 65  15 

Deprenatiou  ou £1,641 

Add  for  oniittod  workSt  *a 6ST 


tatcnsat  on  do.  at  4%.. 


£3,178  at  7|)i    16S   7 

87  i 


or  '369d.  par  16  c.-p.  ftt  hour. 
TuE  VuuaM  Co. 


JMU  4 


This  firm  pronoaca  to  um  iitMMi<o««r.  TlieJr  cstiuat*  fur  a  ^i 
b-p.  boilar,  bnun  «iibd»,  dynamo,  2e6  17  c- p.  Lampi,  out^oul,  maUP'^J 
switoh-boanis,  tritcuei,  belt,  ke.,  is  £800.  It  doas  not  u>d[B<b| 
wirisit.  flttini^  builden'  wuik,  or  accumulaters.  Th*tr  ectiiiuria  ^1 
tbe  SDQiul  cost  u  ;^ 

Coal,  64  toub  at  20» «..».„ £64    0 

W.tUr,  oil,  Jw 15  16 

LaiDp  ivOAwala  ^tila,  1,000  homj 5S  16 

Labour    , ^.^^^^^^^^^^^^^^ja   fl 

Tntmat  AV  cm  ffWi  ■^^^^^^^^^^^^^^^^  a 


Tbit  estlnau  MaiulwdiMd  b:— 

0»\  £tA    Q    a 

Oil.   wute.Jk.    «     0    0 

Lftlioiir ,„ ...H....      7B    0    0 

L*m^  rui«w>]a    „ U  16    0 

DenncUlioa  on , ,..,,     £800 

lilil  for  omittM  a-o«tlj,  to.    1^100 

fil.900  ikt  7iX     US  10    0 
^iMcnert  on  do.  4% 76    0    0 

H  £444    &    0 

^^1  or  '366d.  per  tb'.-.'i'.  porlioiir. 

^^P  Orniiiii  Hiirm  tvii  ('•<. 

Tliw  flriu  pro]*!**  lo  ii*f>  j^ii- |4nw<'r  fiir  tliHr.-iuiviil.  Tlir.ii  «Bti- 
inat*  tot  a  gta  tufflai^,  tvm  tlyuniiiM,  i(ioraf;i-  kild-ilii-i,  247  Idr.'ii. 
laBfa,  wim,  rrvilign,  Ai- ,  •-oini<li<1<-.  ■•  £l.3W.  ll  •i<i<'«  ii>>l  iii<'lii<li- 
IajIbK  !/>'  on  til  llie  ruuiDC.  Tbry  I'allaltr-nLifiti  tci  (hi'  (rut  thnl  an 
»llru<]jiiil  will  bo  m|uir«il.     'Hieir  fHtillUklr  of  llin  aillilial  <'<ist  is  : 

ImdV  rrii<-ir«lii  ..  ilM    0    0 

Oil,  WMl«.  Ac  „ 6    0    0 

I*fi*^*UlIo«  .,.. ., ,...„.    MOO 

<J« WOO 

■MwMt MOO 

£246    0    0 
tVb  MtimaCr  nUiKUrtliuil  U  :^ 

«k«     , „ £110    0    0 

Oil,  waub^  Ac....... « , 80    0    0 

.    Xdlwiu , 78    0    0 

I     lukp  fvt»w«I>  .  63  15    0 

Xl*]>rc<iatirMi  OD  £1,3SS 

-Aikt  ior  oura  ligbw . '., „....      22S 

fil,ra6«t71%...    116  14    0 
lalMMt  *t  *%  ....„ „ 62    4    0 

»i4«)  13  0 
or  -361iL  pr  16'«.-|>,  )i«r  lioiir. 
Mr.  KoVALii  A.  Sinrr. 
TUto  flfiB  ]irQpo*M  to  gcuenle  llit  (tilrviiC  tij'  stcHiii  jhiwdi.  Tli»ii 
wdnMU  for  a  niiiltltubuiv  luiW.  Willnu'ii  tiiitiTic,  ilyiiaitio,  trwlteli 
fceanl  •ml  sn-iLuhuti,  uiclura,  200  laiiijiK,  tilliiiini,  ['iit-nita,  &>■.,  ia 
£1,560.      It  Jocn   uot  itinluile    MciuiiiilaturB.     rlie  vntiuiaU-   of  tlic 

Siokcr  Mid  uuf^UA  drivw ^ £78  0  0 

Elcctriciatt 104  0  0 

UmoB  n!i>J*«ed _ 10  0  0 

Oil  and  wuU,  IWL    „ „.:.....; 29  0  0 

Fdrf ;j.i 62  0  0 

Qigiii*  niiws  .„,    90  0  0 

Stone*  baltariea  rciilKvd ^ S&  0  0 

llitawt  » 80  0  0 

,     Ptpwcirttom  10  %  OB  £1.S00   160  0  0 

^B  £668    0    0 

^■^Hila  MUnaU  ataBdanllatd  itt— 

CmI    „ £62    0    0 

OUvut«L*& ...„.., 20    0    0 

UlMMi - , 78    0    0 

Lamp  rtnnrab 65  IG    0 

IVlirecitttinn  on  .  JSUBBO 

■Uil  fat  omittol  worts 49D 

£2,000  at  7*  X    IfiO    0    0 
:«I4X 80    0    0 

£465  15    0 
or  'SbU.  I'd  16  *,-p,  i"cr  hour. 

Uoi.M&t  asdC-o. 
[Tbu  finn  ivayotvB  t«  u««BtMiui  iKiwcr.  TIkJc  o>liuiulv  ffi'  »  I6li.-{i. 
Mlitubttlar  boili!raiid«hlmn«y,  WonliiDglon  ynm[',  WilUn's  uu^'lriiT, 
If*.  14  Cwtlc  civn»mo,  300  16'e.-[i.  lainfu.  (.■ut-oula,  wirw,  voltttwlM, 
ke.,  U  £A30.  It  daea  tiul  tiu!luit«  uii'iii(j;  llie  Tuuti  Hal),  (iniitdnliiiiiu 
(0  boilw  ami  nnginoa,  liitiititi.  ni-VRia  for  niacliium'  or  accuiiiulaloni. 
TbttrcctiuMteoflheaniiUAl  cotit  is:  — 

Coal.  STtontat  16«l £45  12    0 

Utop*  (life  2,000  Iwnrt) «    0    0 

Oilajid  wwtv ; 10    0    0 

SnMtty  rcpain  ,. „ 20    0    0 

IatecMtaDd<lopi<KUU-ii,  8% »- 78    0    0 

Lafcourr  ui&uat28iu. ^ 78  16    0 

'-''■  £850    8    0 

Tbia  oalnuie  tUndanlianl  b:  — 

OMl.STutuataOi. £67    0    0 

Oil , „.      20    0    0 

Ubour , 78    0    0 

Lmii|)  mwiral* .■■._■■...■......      65  l&    0 

DnnaiatUiB  ou » £990 

Addforaniilttt]  yroAtt.ka 1,000 

£1.930  It  7^%    144  15    0 

Inti-rort  oil  4^ 77    4    0 

£440  U    0 
vr  -963d.  |wr  U  c.  -p.  [wr  liour. 


ELECTRICAL  TRAMWAYS  :  THE  BESSBBOOK  AND 
NEWRY  TRAMWAY.' 

BY  KDWAKn  KOPKtNHUIf,  kt,A.,  VMV.,  AfiAOt;.  H.  IStfT.  C.K. 

Although  the  siiliject  of  the  a()|)lifAtioii  of  oI«ttriciiy  i« 
lucotuolivn  hiia  Weil  mlicli  (ligcU!)«e<l  dunii;;  tho  last  f«w 
youra,  <!um)unitJYoly  few  uttciniitrt  hiiYo  lieori  iiuulo  at  iu 

^l'rilcti(!nl  rouluatiuti.  The  (jret  iiteclrimtl  tminw:iy  in  tht) 
-'iiited  KtHgilom,  constnictotl  Iwtweeii  Portriish  und  Biish- 
luills.  ill  the  ri»rih  of  [r«krul.  vas  o)>eiieil  fur  imOit-  in 
Ouiolier.  lKf*.\  uiitl  lus  sim-o  Wen  extttinWI.  In  his  Wture 
l>«(iin<  thi*  IriHtiiMti'tiil  ill  .VUivti.  lSH:t,ih«  hite  Sir  Willuin 
SivmOMK  ^iri!  »  ^cnt-nil  di-^cnption  of  thin  liiiti,  nml  the 
t'lfictritJil  iletailH  wure  further  iliwutswl  In  a  [u|K!r  roiul 
iHifore  the  .Sn<'i>>iy  «f  Aria  in  A]>ril,  ISH;i,  Uy  the  uuthiir.J 
in    It^f^.t   Mr.  Mii<:iiit'^    \'u\U  •.oiiNlrnctctl  n   liiiu  nlong  thu 

fDreshcin;  nl  ItrighEoii,  iii«Hi  nbich  u  siiiglu  car  Im.* 
since.  }ieiiti  i-iinning  regdiiu-ly,  uiid  ^leiurti.  Siemens  iiraa. 
have  ii  short  Iciij^h  of  iinc  in  openiLion  on  the  (uerutHyde. 
On  a  larger  scale  U  th«  iniuiwuy  ahtng  the  |)ruinoiiu(lc 
at  Bl!ick|xinl,  two  miles  in  length,  constnicttit)  by  Mr. 
Uulroyd  Smith.  Tb«  construction  itiid  m«tboc]  of  wurkinu 
have  Iiccii  fully  diMcribeJ  hy  Mr.  Smith,  in  a  iHijier  i"ciiu 
before  this  liriti-ih  Assodution  at  the  Biiiniii^hani  meolinjj, 

ltt{$G..^  Hic  coiKliU'ior,  as  in  the  Ixiforc-mentioncil  lines,  is 
raiitinuaiifl,  ami  scvunil  mm  >tre  in  mnlioii  on  tliu  track  at 
the -iiimi!  time.  The  iiu-a  me  of  various  ui/jis,  and  acooro- 
mo<lulc  from  thirty  t^>  tiflv  six  leraons.  The  truck  is 
ncurly  lovol,  and  »  siwod  of  six  iiiilca  i»cr  hour  is  s's'i'^nilly 
altjiiiied.  Mr.  Ueclcenxaim  and  Mr.  Elivsou  have  alui 
doii«  much  in  the  A[)|)lication  of  fitoruge  hatteric*  to 
tmnnray  work. 

In  none  of  thene  itiHtaiices  hajt  aiiv  attempt  >>eeii  made 
nt  the  rc^iliu'  baiilji^a  of  mineniU  aiul  gnmU,  nor  at 
the  oireratiuti  of  vnn  larger  than  the  unliimrr  trarnvruy 
ty|»e.  fVot«hly  in  no  cjise  has  the  effective  jmwor  of  any 
«ui(j;lomotorex<-ccdwl  Jilmnt  4  horse  [Ktwer.  In  July,  lJ<J<i, 
Mr.  Barcroft,  of  the  Bessbrook  }$)>iiininK  CoiiiiwiTiy.  whow 
ext«nnve  flax  riilU  and  Htonc  i|ii;iiTii's  are  situated  at 
Keiutbrook,  about  three  milps  from  Newry  on  C'ariin^ford 
Lou^h,  suj^gcslod  to  iho  uuthur  that  the  line,  whi<.-li  the 
coninany  hiid  docidod  t«  iiKiko  lictwocii  Ncivry  and  Boss- 
hronlt,  for  the  carriage  of  coal  and  flax  from  the  whari'ffi  to 
tJ]0  milU  and  tho  down  traffic  of  manufiictiired  goods, 
mi;;ht  ho  worked  electrically,  for  which  the  abundant  witter- 
imwer  avitilnble  n(fBre<l  exceptional  advantages.  The  fol- 
mwiiif;  conditions  won;  to  bo  met.  Ten  trains  to  benin  in 
oach  direction  per  day,  providing  for  u  daily  trufiic  each 
way  of  100  tonsi  of  minerals  am)  gootU,  and  capable  of  deal- 
ing with  '200  ton.i  in  any  .iin};le  tlut',  in  a«ldition  to  the  {laa- 
flcii}:cr  tmfHc;  the  electrical  locoiiiutivi!  to  Iw  ci^KiMe  of 
dniwtii|^  a  groiis  load  of  eighteen  toim  on  the  u|>-jouniey,  in 
a^ldition  to  the  tare  of  the  car  itaelf  atKl  ito  full  complement 
of  imasonfion,  alaii  nveraffo  qie«d  of  «ix  niJlcs  pvr  houi-, 
ami  u  load  of  twelve  tum,  at  lui  avvnij{c  sikhxI  of  nine  miles 
[>er  hour.  The  com]taity  agrew)  to  placB  the  lino  entirely 
at  thu  disiKwul  of  the  author  for  a  porioti  of  lime,  uod  to 
purchase  the  electrical  plant  at  ii  fixed  siiiti,  when  the  above 
cQiiditionA  hod  been  complied  with,  and  it  hiul  bou-i  shown 
thut  the  cvat  of  working;,  as  evidenced  by  Eiix  monthx'  trial, 
did  not  exceed  the  cost  of  nt«nni  traction  on  n  Aimilar  lino. 
The  work  wa-s  commenced  in  November,  lHa4,  and  the  line 
Oldened  for  tratfic  in  Octolier,  18^0,  and  was  formally  taken 
o%'er  by  the  eoiiniuny  ua  having  fulfilled  the  conditions  of 
the  contract  in  the  following  April.  Since  that  time  it  htut 
be«H  in  regular  daily  operation. 

OKMKKAL   Dt»KlfTION   OK  TIIK   LiNK. 

The  line  commences  at  the  Edward-atro«t  tormimifl  of 
the  Newry  braiirh  of  the  Oreal  Noilhern  Hailway,  and 
runs  jwrallel  to  it  for  alwiit  j  mile;  uiul  then,  [mwiiiig 
through  ft  cutting,  follows  the  course  of  the  C'umloiigh 
streiim,  running  under  tJie  central  arch  of  the  \-iiidu<!C  on 
the  main  Great  Northern  line,  which  crosses  the  \'»lloy  at 

'  roiwr  rcoil  boforc  tlie  liistitxtL-  ol'  Civil  Enj^uiwnt,  miil  (W|>i-iut«d 
by  pcrmtnioii  from  the  Treinaeli^iM  yf  Iho  liiAtltuCo, 

t'riii- ln>LC.K.  Lecniri'*  oil  ■'Tln!  I'lactii^al  Api)ll(mlii>in  uf  Else- 
tririly."  Souti oil  1882-83.  "  Tln' Klrclhcal  Tratiiinilnlui)  mul  Slani^ 
ofiViwer."     rty  Dr.  V.  William  riiciii<--iiii. 

1  Jomrfuil  of  lb*  Sodocy  of  Art*,  Vtil.  xxxi.,  |t.  &]1. 

$  8m  T^4  HitdrifiaH,  aejiUiiiUr  10,  1886, 
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a  height,  in  ihe  cenlrv,  oi  126ft.  Near  tlie  viaduct  is  the 
first  station,  cloge  U}  the  small  villago  of  <'rajginore,  ami  an 
outlying  mill  of  th©  Be»»broolt  CoraiKiny.  PrmjuoJinK  up 
the  valley,  with  ii  jjnuliunt  of  1  in  50,  the  cmaitv  mml  is 
civnfted,  dia^uiiiilly,  hy  a  level  i-roaKiiij;,  r>0  yiinls  in  tcnjrth. 
iHsir  whicli  ii;  the  second  sttttioii,  JlilKiilc,  At  vhieh  jioini 


4*'>ci<~n 


Fui  M  A  kfli>sc4itR>T  or  Lnn>  *i  OcnuV'K. 

half  I  uaS  s  ■■>  IM. 

no,  I. 

the  line  chmmih  th«  ntream,  and  the  turbine  and  venerating 
(iynitinoH  arc  erected  The  line  again  croMM  the  atrcam 
J  mile  from  Millvul«,  and  thonco  nrna  into  the  tormiimis  at 
Bewibrfiok.  whure  a  sution  antl  carriage  «heil  are  ererted. 
Th«  tCPlul  lengtli  of  the  h'ne  is  li  iniica  '2-4  chaina  ;  and  the 
avenge  giadienl  I  in  86,  the  Tnuximiim  i^nuliviit  iHiing 
1  in  .'iO  (Fig.  1).  The  gauge  Is  3ft.  ami  trie  rails  arc  at 
|>re6ont  Ginglo,  lint  land  hax  hecn  lU'iuiriMl  for  ii  dotihlc  line. 
At  each  terminiM  Ir  a  looji  »f  r>'dt.  riidius  (Fii^.  '2  rind  ^), 
M  that  the  can  do  tint  need  reversiiij^,  exi:ejii  in  coiijiKng 


1  J'     f    «   S!   H  ! 

•»••."         ...•».         ■..«■        ....I'.^O'   "«-_J    .-u 
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Up  the  wnji^ons  or  »hiititing  in  th«  sidinKB.  The  permanent 
way  haH  iHntu  laid  out  and  constructed  tititler  the  siijier- 
vision  of  Mr.  J.  L.  1).  Meare«. 

LocoMonvB  Egi'irMKNT. 

The  lonomotiTe  eqiiipmont  of  the  liiiv  eoiisiKts  of  two 
paiwenger  cars,  33ft.  and  '2\ti.  t>in.  long  resiiectively, 
each  iirovidod  with  a  motor.  The  body  of  the  car  is 
carried  on  two  four-wheelwl  Ijojpc*  with  a  wheel-bane 
4ft.  Bin.,  the  motor  bfling  carried  on  the  front  bogie  inde- 
[XSLident  of  the  body  of  the  car  (Fig.  4).     Tlii.-*  amiiigeineut 


fc<to  IHll.|Hl..t 

enables  the  cars  to  tmveme  the  ■'i.^ft.  cnrvoe  at  tb«  termini 
with  great  facility,  and  aUo  rclitves  the  body  of  the  cur 
from  the  vilmitioii  due  to  the  driving.  The  Ixidy  of  the 
longer  car  ia  divided  itito  three  eom|)wl.raenti»— t^e  front 
one  covers  the  motor;  Ihe  second  fomia  a  aecoiK]-cIiifu 
corapttrtment,    seating    twcnty-fonr  poi^wngers ;    and  the 


third,  M  firstrcloss  com[unnient  seating  ten  pasaengon* 
separated  fn)ni  the  swond  by  a  cniw-paaawe.  The 
front  Ixjgie  carrying  the  motor  han  an  extetwod  phil- 
foriii,  [irujoctiiiK  Sfl-  "iii.  beyond  the  body  of  the  car, 
11  [>d  ('(inimTiiiicatinj'  by  :l  iilido-dnor  with  the  dynamo  com- 
[wrtTnenl,  th'is  givirii;  the  driver  dircri-  access  to  all  (wrUi 
of  the  diiving  luachiniiry.  which  are  at  the  auno  time 
entirelv  hoxoil  off  from  thi?  [ussengei-  comtiartmonts.  All 
four  wneeU  are  hniked  by  a  |>owcriul  screw-btake  worked 
from  the  front  of  the  driving  {ilatform,  on  which  is  aUo 
fijced  the  swiwh-I>oaiil  controlling  the  motor.  The  wheels 
of  the  Ixick  Imgie  are  braked  by  a  cluiiiibnike  worked  from 
tliti  crus)t-|>uituuB,  and  arc  under  the  control  of  the  conduo- 
t«r.  This  bniKe  is  aUo  prepareil  for  coupling  to  thi 
waggons.    The  tofcd  weight  of  the  car  ia  ^J  tons,  dia- 

tribiited  118  follown : — 

Taiu.cwt.qra. 

Csc  1>ml}'  , H ...,    9    6    1 

Lisuliiij;  \>opv 1  17    8 

Trailing    .„...-    1     0    0 

D,vtia]no,  beil-iiiatc,  anaaUiKMiil  wetMorim  8    11 

8    6    0 

The  shorter  locomotive  car  is  similar,  but  without  the 
tirst-clawt  comnartmeiit.  IJtrth  cars  wore  built  by  tha 
.\«hbiirj'  Carringe  Compatiy,  of  .Maii4*he9tcr.  There  is  aim 
a  third  |Ninaongor-utr  of  the  same  length  as  the  tir«t,  and 
uccomnKMliiting  41  |Kii<aengerR,  and  aimilarly  carried  uii  Lwo 
foiir-ivheuled  Iwnies.  Thi«  ear  weighs  ^h  Ions,  ami  w»« 
constnicted  by  the  Starbuck  t'oraiwny,  ofiiirkcnhcad. 

TnK   VHR   UF   W.u;tlOKK   WtTH   FlANORJ.KSS   WUKKI-»i.' 

A{iart  from  the  electrical  working  of  the  line,  uii  im- 
porUinl  and  novel  feature  is  the  plan  liy  which  the  waggons 
luml  oil  the  line  c^n  aliio  be  iumI  on  the  onliiiary  piibttc 
roads,  so  avoiding  tha  noL-eflxity  of  tratishipuiuut,  aiid 
enabling  goods  to  \ni  luiulotl  at  liio  wharves  and  drawn  to 
the  litio  liy  hoi"s«-|»ower.  and  again  delivcrod  at  any  jiart  o( 
the  mill  premises.  The  pl:in  was  originally  migguinted  in 
1880  l>y  Air.  Alfrdit  Holt,  M.I.C.R,  of  Liverpool,  and  vru 
embodied  in  the  Lancashire  I'bitowuya  Scheme,  for  which  a 
Bill  was  lo<lged  in  the  autumn  ef  1882,  and  aubsequently 
withdrawn.  The  idea  has  boon  worked  out  iu  a  practical 
form  with  great  success  by  Mr.  Henry  Barcroft,  of  Ncwr>*, 
one  of  the  directors  of  tlio  company.  The  wheate  of  the 
waggons  uru  conetnicted  without  ftaii^^  nilh  tirce  S|in. 
wide,  which  is  nutliciunt  for  use  on  ordinary  ruads  (Fig.  5). 
Outaide  the  tramway  raiU,  which  are  of  steel,  and  4l'25lb. 
per  yard  iicction,  .tecond  railn  are  laid,  having  a  aeetion 
of  23iRlb.  jwr  yani,  with  the  head  jin.  below  the 
head  of  the  larger  niili.  The  I1angele.<is  wheels  nin  npnn 
theae  lower  rAiln,  the  ordinary  railit  forming  the  iiuide 
giiani  (Fig.  6).  Tlio  wheels  are  loose  on  the  axles  ;  but 
the  latter  are  tint  Axed,  but  are  carried  in  journals,  so  that 
there  i»  freetlom  in  both  wheel  and  axle,  which  conaidenbly 
I'oduces  the  friction,  cfl[)udally  in  travelling  round  curves. 
The  front  vavt  of  the  waggon  ia  supjxMtiDd  on  a  fore- 
carriage,  which  can  either  be  pinned  or  allowed  freedom  of 
motion,  as  in  an  ordinary  road  vehicle  (Fig.  4).  The 
buffers  *ro  fixed  on  the  truck-frame,  ami  no  buffing  is  done 
against  the  fore  carriage.  Thei'e  is  a  single  central  couplinj^ 
an-.ingi^  t-u  cngiigc  in  it  jaw  in  tho  fore^cuniago,  »o  as  to 
guido  it  when  not  pinned.  Slmfl£  arc  attached  to  Ihe  i 
carriage  when  the  waggnn  is  to  he  lued  on  the  ordi 
road$.  The  ^t'cight  of  each  waggon  without  the  ebafi 
23i  cwt,,  and  tlic  waggons  are  of  snfitcient  strength  Co 
carry  a  load  of  two  tons.  This  load  ia  not  too  much  for  a 
.single  lioi-seon  rniidwaya  whore  there  are  nosteciigrailietits; 
on  steep  gradients  two  horses  arc  rcqnired.  The  ilouble 
line  of  mils  is  not  continue*)  round  the  cin'\'c«  at  the 
termini,  but  a  takeoff  is  arningcil  (Fig&  3  and  3), 
into  which  the  wuggoiis  arc  run  by  the  oar.  The 
shafts  are  then  afGxiMl,  and  the  waggons  dnwii  off  by 
hopaes.  Twenty -two  of  tha<e  waggorw  nave  l»cen  ftu|iplie<l 
to  the  Tramway  C'omiKiiiy  by  the  Ashbury  Cairiage  Com- 

giny,  iiml  have  >><-'en  in  ronstarit  use  for  eighteen  months 
x|>erience  ha^i  "Hown  that  the  wear  and  tsar.  )»th  on 
wheeUaiid  rait«.  is  not  oxceaejvo,  and  that  the  tiuetioa 
nut  miich  excoeil,  if  at  all,  that  of  ordiiui-i,'  u-urk»  with 

*  Illitstis  till  111  nf  t\u'vr  Wig^ua  {yifct,  4  Mill  6)  wilt  b«  pvca  with 
the  MntiniuLtioa  of  tlu  irtidc. 
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(lutged  vrbeeU.  No  diliiculty  hits  been  found  wilb  tlio 
bome  Inctiun  on  onlitinr)'  roails,  uml  Ihc  luklii^  uti  and  ofT 
i«  cobdiioted  tritb  j^-oiat  rapiditv.  The  utility  and  wide 
applicability  of  tliie  pluii  an:  ot>vioi»,  mid  it  ntu.y  do  tnuclt 
to  develop  the  iiitrotluction  of  short  trnniM-iiys  whcri!  tlic 
0O8t  of  tmnshiptnettt  would  ho  fnt»l  to  the  onlinnry  mDthoda 
of  workinj;. 

HviiRAULic  AuTOMATir  Gatk-Opknkr. 

Another  nuvtil  device  intradticod  by  Mr.  Barcrnft  in  un 

uuiumatic  hvdMulic  np)uinitiu  for  opening  the  enten  [)ro- 

t«cting  tbo  level  croasinK  of  iho  county  roud,     Tho  rogu- 

lotions  of  the  floatx)  of  Tnide  retjuire  tluit  i;ate«  .iliouhl   be 

provided  at  «»wh  crofwiiij^,  and  that  they  "nonld  be  (rIo»cd 

iiDiueidiAlcly  lifter  thu  jKissago  of  the  tntin.     T«  itvoid  thit 

rott  of  A   g-ateman,  the  following  plan   has  Iweu  adopted. 

As  the  loconiotivo  car  aj)prottehM  tho  crowini;  at  a  dUUivce 

of  ibonl  &0  yurds,  u  Ruitjibln  arm  attached  to  tho  footrlmanl 

sUikcB  I  lever  pivoted  on  nne  Hide  of  the  iiernianeiit  n'Ay, 

and  tarruE  it  over.     Tho  lever  is  *;oruiectiMi  with   a  throe- 

v^iT  cock,  which,  when  ojienoil,  witbdravra  tho  witter  from 

i  cylinder  provided  with  a  Hoat.     To  thii)  tloat  a  wire  roiio 

is  aitaebeil,    whi<-h   ritieiiK    the  fpttefi   on    l>oth    sides    nf 

U«  axming   as   the   noat   sinks   in   the   cylinder.     After 


liinitfl,  coiiplofi  one  of  a  [«ir  of  right  and  left-hand  bevel 
wheeUdriveii  by  a  wli*cl  on  the  govomor-Bpindle  toaBmall 
conn terahuf t,  gesin-d  with  the  viilve-spiiidto. 

{To  he  mntiiitml. ) 


THE     ELECTRICAL    TRANSMISSION  OF    ENERGY 
FOR  THE  FEEDING  OF  CANALS.* 


Tho  novel  ajiplicatioa  of  the  electrics)  tr.ui9niiieiion  of 
energ>'  fof  the  supply  of  water  to  euiutU  having  rcMhes  at 
difl'ttruut  lev«lx,  and  especially  lock  canals,  has  recently  been 
ikai^iied  by  M.  Edmond  Henry,  a  former  yntpti  of  tho 
AWf  P'rlt/tefhiiifiir.  , 

Of  iIk'  (lifTerwil  vaneties  of  ciiial.  those  known  as  ciiials 
with  ilividin^  ridj^e  f''i  jirniiJ -UpirOiyJ  nP(^-  the  j^eatost 
dilliciiltiuK  of  fui^diuf;.  The  upper  reuch  in  thu  vicinity  of 
tilt.'  Hiunmit  line  recuivua  from  water  coumci  a  minimum 
supply  tiir  this  reaiion,  in  the  ]^n'eal«r  nnmlNirof  existing 
caiiuU  the  height  of  tho  summit- luvul  pond  biu>  been  made 
dopeiuleiiL  u|>uii  the  feeding  with  dotnment  to  economy. 
In  certain  uusft  use  ia  nuule  of  natural  {tondii,  or  ge|iarut4) 
rMervoiiit  wid  foedun  arv  c<jii«lru«:to<l  foi-  the  supply  uf  tho 


Fica  C 


tba  sroBBing,  the  car  strike*  a  seuoml  lover  siiiii- 
kted,  »nd  connected  hy  n  set-oinl  wire  rojie  to  tho 
■w»y  cock.  When  the  lever  ia  thrown  over,  tho  cock 
binied  so  aa  to  wituit  water  from  a  cistern  pUctxl  at* 
t^Wr  level  into  the  cylinder,  rainirif^  the  float  and  cloaing 
tbe  eatas,  the  float  being  assisted  by  a  balance -weight 
MiM^ed  to  each  gate. 

Gener-wor  Stat[<>n. 
The  generating  machinery  is  fixeil  at  Millvale,  a  distance 
of  (ft  chaitu  from  the  Beasbrook  tenuinus.  At  this  point, 
i  cloM  proximity  to  the  line,  thcro  is  an  availuhlc  fall  of 
'%  in  the  Camlou^h  stream,  down  which  there  ia  a 
pmnl«0d  minimum  Now  of  3,000.400  ^-ulWus  per  day. 
w  turbine  is  an  inward-tlow  vertex  wheel  with  double 
Whet*,  working  on  a  horizontal  shaft  extended  into  the 
^ana  shed,  from  which  the  dynamos  are  driven 
WM  with  boltK.  The  cnjiucity  of  the  wheel  is  l.riOi  <:tiliic 
f*et  par  minute,  and  when  running  at  290  revolutions  per 
■inie  ibonld  de%'elop  a  muximtim  power  of  62  h.-p.  It  i.i 
vnrked  wicli  a  tail  di-aught  of  t3fL  The  itdmi«2(ion  of 
nier  iseontrullei)  by  a  Bhutter-\'alve  rogiibting  the  flow 
nnifeniity  through  each  bucket  of  the  whuel,  and  nctuuted 
Btther  by  baud  or  by  a  centrifiigiil  guveciKir.  The  latter  i^ 
not  direct  acting,  but  lui  it<  btilU  rise  or  full  beyond  certain 


suinmib-lcvel  pond,  inii<^mlently  of  tho  Jntcmiudiate 
reacheii. 

C'annU  which  are  fo<l  by  moan*  of  itteam  or  hydraulic 
m&chinua,  such  an  that  from  the  Aianc  to  the  Marno,  and 
that  from  the  Marine  to  the  Rhine,  are  those  which  lend 
themaelves  mnst  readily  to  the  applicjttion  of  the  electrical 
tiuntmifisiun  uf  uner^,  combined  with  tbo  use  of  natural 
hydraulic  iKtwer.  In  moat  canal  scbemen  the  latter  may  be 
found  nittiout  much  ditlinitty,  hut  it»  employment  nmy 
l>e  dilticult  or  of  littla  ndvanta^o  if  the  diffumncc  of  altitude 
of  the  motors  and  of  the  upper  reaches,  and  Ihc  dutanc«B  to 
Ite  traversal,  are  considoralue.  H  pum[)a  worked  by  tiurbinoa 
are  utilised  for  the  object  in  view,  a  very  costly  conduit,  in- 
volving jjrcat  resistuncc,  is  rci^uiiiito  for  fordngthe  wntcr  to 
tile  upiier  reach  nf  the  canal ;  moreover,  thia  water  must  be 
taken  by  the  pnmpA  at  the  level  and  in  the  vicinity  of  the 
motors,  and  then  nii.'^cd  tbrau^h  tho  whole  cliifbreuoeof  level 
to  the  summit-level  [tontl. 

Ill  the  electrical  system  pro|)osed  by  M.  E.  Henry,  instead 
of  having  tu  force  llie  water  ftx>m  tlie  hydniulic  machine 
workri,  by  means  of  n  nistly  (-analisutiiin,  to  tlie  iidvt  of  the 
summit  level  pond,  it  is  m^sible  to  bring  the  water  thn>ugh 
fecilent  to  an  iuteniiodiate  I'ouch  wliicii  oin  be  nututnlly 

*  TnuwbtoJ  from  tli*  Hmi*  laitmlrUiU, 
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Riipiiliwl,  and  fmm  tins  tu  niiso  it  to  tlio  giiccoasivc  loveU, 
and  tilciniatolv  to  tlie  ii)>|>er  reach.  Tbie  arran^omont  Jis- 
jKiiae*  with  nil  vuiuilisut-ion  ;  tlio  piiiup-Jthaftii  wift  tliiiit  have 
at  eocli  point  only  the  l«tigth  oui-rett|KinJiiig  to  n  lock,  urn] 
toes  l)y  [eakage  will  ro  longer  have  any  iraiwrtatiee. 

Tha  ctariiiliKutioii  is  here  repluced  l>y  c»ndii<.-ting  wires 
earned  on  pueta  liko  tclcgrupt  liime.  In  tliU  wny  tllo 
cx[}unsc  und  thu  lime  re(|uisitc  to  cBtu))ltiih  un  iiLiUiliutiuM 
lire  coimidembly  rethicod. 

The  intUllatioii  is  thus  composed  of  hydraulic  machine 
wurks.  in  which  nrL-  drivL-n  the  ti'niisniitliiig  ilyiiiinxK^;  ihe 
wiren  tniin<»rted  m  nhiih  rraniinit  to  a  diNtKuct?  tht*  envruy 
for  working;  dihor  fciinilur  dynAmoft— the  motors,  Tiie 
latter  arc  directly  cnniiwtod  niUi  «irioiis  set*  of  iniiiipv. 
either  rotary  or  with  i>istori,  which  lune  only  to  raise  thf 
water  thi-otigh  the  height  of  n  lock,  takin{{  it  irom  the  enti 
of  one  reach  tu  the  wljucvnt  extremity  of  lh«  iioxt  in  ulti- 
tnda  Under  cenain  eirciimstiuice'i,  the  elwtriwJ  jxiwer 
i'onid  he  employed  for  the  li^^htin^  of  the  <'anul,  for  tmna- 
Oilwion  of  jiowcr  lo  n  {nvcn  point,  or  for  hiiulik^e  piir|rt)(fL'K. 

One  of  the  main  aUMitLtaj^  of  itc  iiw  of  electricity  in 
coniniiction  with  a  system  of  forc»  puTniis  consiBls  in  the 
fact  tliiit  the  loss  of  energy  in  the  coii<fiict  iu^  wtrov,  and, 
consequently,  the  cflicioncy,doM  not  vary  foni  given  distance 
of  transmifiaion,  whether  "this  dii>tJinco  ha  in  a  horizontal  or 
u  vertical  (Uructiuii. 

With  u  view  uf  showing  the  iiidn)ntahle  odvtmta^  of  the 
ii«e  of  clectriai)  [mwer,  the  inventor  BstAbliabee  a  eompo- 


III.,  or  from  a  resorvoir  olrtained  in  iho  valley  of  river  l.bv 
the  coiistmotion  of  a  slight  dam.  The  rivers  II.  and  111 
supply  to  low-water  miirk  2'A  metres  iwr  second,  which  van 
Tic  inuiight  to  the  siiinmiL-lovel  |)Oiid.  Uivcr  I.  has  a  nto 
of  discharge  to  low-water  mai-k  of  26'5  metres  per  Mcond, 
and  will  give,  without  very  xrent  exjtcnditiire  tu  works,  a 
full  of  22  metres,  which,  utiTi>ied  in  hydruulie  machinca — 
ttirbines  with  horizontal  axis,  Oir&rd  Bystom^ro)>re«oiitii 
theoreticAlly  7,779  h.-ih  Only  19'2:i  motrca  nf  the 
discharge  are  t^keri  ;  so  .i«  to  obtain  a  motive  power  of 
.'>,640  hoTfle^.  Tbo  rouaining  T'i"!  metres  are  comliicied 
directly  to  the  reach  on  the  incline  ID, 

Thin  charge  of  22  uielfvit  can  t»e  oiiLtineil  l>y  constnict- 
inij  a  di^ht  dam  in  th«  \iliuy  of  rivvr  I.,  which  will  ]ira- 
diit'C  nil  aiicii  III  Illation  in  the  direction  of  44,  whence  thu 
waters  can  l>o  conveyeil  la  the  [loinC  marked  on  the  pUin 
whore  the  hydraulic  liiotora  are  installed. 

Fffilinff  ii/  tin-  iHfrifut  /iV«rAcx.— The  power  develo|>e(l 
by  these  niotom  may  Iw  ittilisefl  in  variwis  ways  for  cwi- 
veying  water  to  llie  varioiu  reachen  of  tbe  northern  tiide  a» 
well  as  to  the  snmmit'lcvel  ]k)ihI  ;  for  tJiose  on  the  northern 
Ride  are  (eti  t>y  means  of  the  latter.  The  various  reaches 
of  the  north  fiide,  in  tbo  scheme  considered,  have  their 
water  levels  nspectively  at  8,  IS.  25,  32,  40.  49.  ftO,  and 
59.  Consetjuently,  if  the  trench  from  the  valley  were  m 
constructed  that,  vbeu  continued  to  tbo  commenccmont  of 
the  reach  at  40,  ite  water  level  should  be  41,  the  feeding 
could  be  effected  directly  without  tbe  use  of  elevating 


I.  Taking  into  ac- 
ciriciency  in  the 
distance,  it  should 


mum  tietuoeii  the  two  methoitii  of  installation,  utili»iing  the 
same  'jnantity  of  onergj'.  The  comiwriitoii  to  Iw  made  in 
between  the  voliiniea  of  water  vrhirh  nin  lie  raised  )>y 
«ach  system  to  the  siimmil-lovel  \v\n 
count,  however,  the  somewhat  low 
electrical  transmiasion  of  t>ower  to  a 
be  olMerred  that  thin  Utter  mean.s  does  not  allow  of  tbe 
water  being  miited  to  nf  ti:roaC  a  hei^zht  a.^  with  the 
system  of  pumps  and  condiiita ;  and,  therefor*,  the  eom- 
parison  ahoulil  bo  motle  in  each  ^mrticiilar  case  by 
taking  into  accoiini  the  d internee  of  tmnR]K>rt  and  the 
height  through  which  the  water  hi«  to  be  rBi«cd.  In  the 
ex&mpte  given  below,  whii:h  is  cited  by  M.  Henry,  it  will 
bo  ween  that  tbe  efficiency  by  volume  may  Ite  more  advan- 
ta{;Goits  in  the  case  of  electricity.  Tbe  data  of  the  applica- 
tion arc  anateigoua  to  thoe«  wbicli  would  occur  in  uriLctice. 

We  will  nij^KMe  that  n  ainni  is  lo  bo  cstalilislted  accord- 
ing  t^>  the  netlion  and  plan  shown  in  the  accompanying 
sketch,  and  that  the  dutricL  is  mutintainons,  with  steep 
inclines  in  the  valleys.  It  is  easy  to  nilculatc  the  expendi- 
ture of  water  in  working,  as  well  as  the  loss  byevajioration 
and  intiltrutioii.  In  the  |>i'tiwiit  case  it  is  estimated  that 
each  vosaci  of  likrj^'e  tunnugc  retjuires  120,000  cubic  luetrun 
of  water  for  ita  [laKsuire  from  one  level  to  another. 

A  certain  uniiiily  oi  water  which  can  be  lirought  to  the 
canal  is  obtaineu  either  from  tlio  neighbouring  rivers  II.  and 


_:is. 


aiMlilnaiy.    But  the  water  has  still  to  le  bronght  to 
lav^  49,  AO,  ajid  ■''>!>,  and  in  •jiiantity  suffieient  in  the 
case  bo  effect  the  feeding  of  the  raacbes  on  the  south 
8ide. 

The  figures  and  inclusions  arrived  at  by  M.  Kilmoea 
Henry  are  aa  follows ; — 

FfiHny  nf  thf/inu-h  at  fhf  lirtt  Gfi  Ay  Uydmvlic  ifolen 
7'w7,tji,(.— The  machinw  pincerl  at  the  level  20  receive 
water  which  dves  the  motive  i»ower  (19'23  cm.  per 
with    a  fall  or  2^.)  through  a  sufiply  trench,  having  a  fi 
nf   O'lOni.  |Kir  kilometre,  flowing  into  an  iron   tower    2Ai 
hi^b,  sunk  in  the  Klopc  of  the  adjacent  hill  in  the  ait 
manner  as  a  tubular  pier,  fruni  the  foot  of  which  proceoc 
the    conduct  eairying  the  uater  to    the  tnrbinea.     T^ 
tower,   which  iin-swere  the  tiiir[iose  both  of  a  cfaat^n 
column  and  a  rescn'oir,  woulu  W  from  12  to  IS   metres     i* 
diameter.     This   cniiduL't,  from  tbe  coiitiguration   of   tJitf 
i(roiind,  woiikl   l>e  about  200.  metres  long,  and  would   ttr 
laid  either  in  a  coverwl  or  an  ojten  way. 

The  machinca  thus  rtjceivc  a  qiuntity  of  water 
t<enting 

liHi2L22.fi640b..p. 


repff- 


The  forcc-conduil  of  the  p«m|J9,  which  has  to  be  taken  tn 
kilometre  f>0'>,  starting  from  a  |ioint  opposite  kilometn 


puzzie  oven  an  export  wiitchmak«i'  lo  r«mov«.  The  fwlv«tit 
of  elactricity  in  iU  modorii  and  mniiifolcl  hiunchen  of 
utility  ha«  forced  M\tou  it*  the  ini|)i)rUiiice  of  thi*  i|iu>«tior! : 
How  cnn  wo  prevent  this  oi»^etism  from  yaininj;  n 
damaging  itifliieiiee  iijion  oiir  wjitdica  ?  or,  if  not  innvciiUHl, 
liow  4iiii  wc  l>c*t  and  most  sjHjedily  rc|iiiir  the  dunni^o 
donio  1 

Let  ui!  not  look  upon  iha  i|U0stinii  light!)',  tnil  nvther  in 
all  earnesttiesE.  Let  ua  bear  in  mind  that,  while  the  jiower- 
fill  dyiiaimj  in  the  eiigiiioi'ouiu  of  ttiu  luiiniifuctory.  the 
businvex  huiifc.  or  the  (Knaii  Hteamjihip,  sotids  (urlli  it-'* 
currpiitfl  through  many  lines  to  fiirinsn  light  or  powor,  it 
sends  forth  aliw  u  vttry  dilR-i-i-nt  iiitluviice,  iiiid  •mo  thai 
iiiakeH  inischivf  witli  the  vuti-h  mrried  tiy  th«  uri<;irieer  or 
cluuLriciiiti,  thv  visitor  to  the  u-orks  '»'  th«  <:uj>t»in,  ur  the 
pilot  who  may  ha|>p«n  to  approiK-h  for  a  invincnt  witbiti  the 
iiiRiterK-'e  of  mich  a  dyiuino.  Let  u«  nut  furjjct  thnt,  in  the 
lutler  uv»nl,  svriotis  resulte  tnay  fi^lluir,  for,  by  tlie  uiptuiii's 
chronoincter,  in cortjitiicliun  with  Ihi;  cumfKi^s,  tJi« great  ghip 
id  sailed.  \\'o  tthuuld  In-'ir  in  niiiul  tlitit,  in  the  inaniifur- 
turc  of  oiir  Ixwt  vatclira,  the  ohjet't  of  tho  nuiker  is  lo 
conlino  in  the  sni(dle»t  epnce  [Mttstule  the  gi-eAl«st  strength 
and  dutiiliility.  In  order  to  accomplish  this  object  he  finds 
it  TiMesfuiry  to  um,  for  the  pHrmiijal  juits  of  tliu  \rat*:h. 
hanlenoil  steel,  iv  material  deti"le<lly  stisceptiblo  to  the 
)]if]uetice»  of  miigimtisin.  Thohair'(<prin;;iind  the  Ital^nce- 
wheel,  vil^il  jNUie  of  the  vratc-h.  .ira  thus  frutpietitly  cuii- 
stnictod  ;  and  oven  though  the  baluntc  bo  made  of  u  com- 
bination of  metid^  the  steel  in  the  little  point«  on  the  wheel 
may  lie  iittracted  iti  the  little  steel  screws  iiccomary  U> 
pi>rfect  lirmii(!«>;  in  the  larger  me(^hani>«m  of  the  watuh  ;  for 
the**  screws  may  be  readily  <;haij;ed  with  niaj;neti&ra  of 
sufficient  force  to  be  long  i-eluined  and  tu  exeit  a  continual 
intliioiice  over  the  otllur  magnetic  matter.  The  usL-upo- 
ment'wheel — Ukewine  of  steal  if  durability  be  de- 
eired^becomes  easily  niugnetised  also,  and  its  move- 
ment 18  serioiuly  retj.irdod.  Then  the  hair -spring, 
with  its  delicate  coils  close  together,  may  bo  so 
palariflod  that  the  coila  on  the  aide  next  to  the  nearest  steel 
Hcrew  will  all  adhere  to  euch  other,  and  phiy  hufoc  with 
the  motion  of  the  watch. 

Thus  our  very  best  timopiecos  ait;  most  sasceptibic  to  the 
influence  which  may,  and  often  doe«,  ret*ni  them  to  the 
extent  of  several  hours  a  day. 

Ill  my  work  aa  an  investigator  of  thin  subject,  which  has 
extended  orcr  a  period  of  tteveml  month*.  I  have  formed 
three  fleporato  Mthitione  of  the  |)i'obIom:  Fii-sl,  to  have  the 
watch  made  of  matorial  that  cannot  Ho  magnetised  ;  fiocond, 
tu  oncloeo  the  workfi  in  an  iron  caae,  «o  a^  to  I'hiold  tho 
vital  jxirtfi  of  the  n'atch  ;  and  thiixl,  toaj^ly  efHvtont  moanii 
tfl  demiignetitw  the  watch  that  has  not  boon  faromied  with 
tlic  nufuguunls. 

With  reganl  to  the  first  soliilioii,  I  have  hiwl  occasion  to 
ex{)erimentally  te*t  it«  efficiency.  1  have  applio<l  the  most 
complete  magnetic  toeta  to  ir^tcllua  la^ulc  by  a  wull  known 
watch  company,  which  were  cliiimed  to  be  perfecllv  free 
from  all  maf^etic  influences.  The  hair-spiing  and  Kuaiicc- 
wheel  of  the«e  W4ti;bi;s  are  nutlu  of  iin  alloy  of  palliidiiuti. 
I  faaro  110  hesitation  in  saying,  after  subjecting  thcMo 
watches  lo  the  strongest  magnetic  iiitliicnce  in  the  Weal- 
ing house  Electric  Workft,  that  their  claim  to  recognition 
as  non-ma^tietjc  timepieces  is  fully  sustuined.  1 
have  had  one  of  these  watehet^  jierfectly  timed  to  lun 
with  another,  and  mibjccted  the  two  to  opposite  esti-emea 
as  regai-ds  inagiietism,  yet  di.-H:ovvred  no  doviatiun  in  their 
time-keopinjf.  The  one  was  wholly  fruu  from  the  magnetic 
influence;  too  other  was  ninriitig  at  a  (toint  between  the 
polo  pieces  of  a  most  |)«uerful  iiiajznet.  I  have  watchod 
both  of  them  cloitcly  for  weclos  without  Wing  able  to 
detect  any  ditlereucc  in  their  time. 

Taking  the  hnJr-spring  and  Ixilanco-wheel  from  a  watch, 
I  have  placed  them  upon  a  little  cork  float  in  the  WHter. 
i^and  then  appraiched  them  with  a  moGt  powerful  magnet, 
rithout  being  able  to  detect  the  sligbtcat  motion  of  the 
little  float  or  ita  burden  ;  whereas  the  ordinary  steel  hair- 
Bpriog  and  baknce-wheel,  ^ubjecUKl  to  a  bimiLtr  Uu^t,  were 
so  strongly  attracted  that  they  not  only  moved  tho  cork 
flout,  but  jumped  from  it  to  the  mivgnet  mstantly. 

While  it  is  true  that  the  screws  and  a  targe  rartion  of 
the  other  meohanim  iu  th«s«  watches  arc  loaae  of  atoei, 


yet  all  tlie  delicate  movemeiile  in  the  woria  are  so  entirely 
nori-ma);netic  that,  although  tho  steel  ]Mrts  should  be 
charged  with  magnetism  to  ibe  highest  dc^^ree^  there  would 
be  no  perceptible  effect  exerted  U]x>n  the  running  of  tho 

watch. 

Concerning  the  second  solution  of  the  problem— that  is, 
ehieldin^  an  ordinaiy  watch  a^ainttt  mugnetic  inftuenccn  by 
unclofing  it  in  an  in)ii  enseal  would  say  that  I  h&ve  doC 
personalty  exfimimented  with  them  ;  )mt  aoquaintiuicat  of 
mine,  entiioty  competent  to  do  so,  have  ^vcn  me  an  excel- 
lent idea  a»  to  what  such  watcbw  are  capable  of.  Watches 
ill  such  case  have  been  very  Bucceaaful  in  resisting  tho  ordi- 
nary iiifluenceti  of  the  dynamo  room.  But  I  would  uot 
advise  that  thuy  be  exposed  to  the  Influence  of  very  atroiu 
fields.  l^eciiiiKe,  in  lliat  cukc,  they  would  bo  maguMisad  ana 
lose  time. 

Now  for  the  third  fioUitioii  of  the  prablem.  Since  it  is 
true  that  comjiaiutively  few  iiun-maguolic  wutches  are  in 
use,  and  that  there  are  a  groat  many  of  the  ordinary 
wau.'he»  with  steel  works,  the  ipiention  comes  np  naturally  : 
How  can  we  best  d«in;igiietiHe  the  watches  if  they  have 
become  injuriously  roagnetiaed  f 

An  olil  way  of  doing  this  was  in  placing  the  magnetised 
timopiocii  in  cIohjl^  [iioxiinity  U>  a  dynamo,  then  revolving 
the  watch  rapidly  by  means  of  some  mocbaniun,  and  slowly 
removing  it  from  tEie  magnetic  influence.  This  is  a  very 
unreliable  cure  at  1>c«t,  and  in  many  instances  qint«  ineffeo- 
tive.  A  much  bettor  muttioil  has  presented  itJwlf  to  me. 
[  h.-td  ocuifiioii  ix-'C'tiiitly,  while  constructing  instrumeuts 
for  the  alternating  current,  to  ob*er>e  »ome  facts  in  ww- 
noction  with  tlii'*  kind  of  current  and  tU  lawuliari: "^ 
which  were  suggested  to  mo  a«  being  eiitircfy  avai! 
for  u»e  ill  the  proctMs  of  4lem.ignetJHing  wat<:he8.  In 
Bunding  an  alteriiHting  current  tlirouj^  a  solenoid,  with- 
out breukiiig  tho  circuit  in  tho  latttf,  1  found  that  the 
steel  core  had  lost  its  magnetism  entirely.  MagitoLisii^ 
the  core  a«  strongly  as  I  might  before  this  oiiemtion,  it 
would  be,  as  1  di^covetvd,  entirely  demagnetised  after  sub- 
mission to  the  pmcess  described.  Then  I  found  tho  same 
pro^Kwition  to  be  »({iully  true  as  applied  to  a  whole 
oandful  of  stool  particles.  They  might  adhere  to 
oach  other  over  so  strongly  before  tbo  opontion ; 
but  if  I  ondeavoui-ed  to  pick  one  of  tliem  out  of 
the  solenoiti  with  the  circuit  undistorbed,  the  steel 
particle  would  come  out  entirely  alone,  wbolly  demac- 
notiflcd  and  free  from  attraction  to  tho  others.  Then  I 
tried  a  waLch  whoso  Kteel  pieces  were  thoroughly  chat]ged 
with  nugncU»m,und  I  found  that  the  same  prooeas  exerted. 
the  samo  cfibct  ufKin  the  watch  as  u]iou  the  steel  core 
upon  tho  many  iKirticles  of  :idhei'ing  stool  It  u-as  iiiterlr' 
dcmagnetiaod  in  all  its  parts,  [tcrfeetly  cured  of  its  magneoe 
aibnont,  It  wouhl  be  nn^iife  to  bring  such  a  paneetljH 
restored  watch  a^ain  within  the  iulluence  of  magnelisnu 
unless  tho  owner  be  deeiroiiB  of  again  resortiog  to  tbe  stil_i 
roliablu  pi'oce»i>  described,  Tlte  eoletiojd  need  not 
described  to  electricians.  It  is  a  very  simple  coutriva 
tilled  almost  to  tho  top  with  soft  iron  wire,  leaving 
mom  enough  at  tbo  top,  if  designed  for  the 
de-scrilicd,  to  allow  tho  insertion  and  removal  ol  the 
in  thti  manner  noted.  Any  {lerron  can  apply  the 
succewsfnlly,  and  if  it  be  in  a  jeweler's  «tore,  or  any  olhi 
place  lighted  by  incandewcnl  lamps  suppiiod  for  oltcmatir 
current,  the  person  need  only  remove  the  lamp  from  a 
socket,  insert  an  attachment  plus  iu  its  steiad,  counectiKs; 
the  current  with  such  a  solenoid,  dip  tbe  watcb  in  llxe 
liullotv  end  of  the  solenoid,  and,  after  leaving  it  in  thero 
while,  remove  it  without  disturbing  thecircuit.  In  this 
u  perfect  euro  for  mognctiaod  watchw  might  he  applied  in  s^ny 
store,  factory,  or  other  establishment  having  altcriktiitik' 
incandescent  lighting  plant-  1ji  conclusion,  1  nave  oidy  to 
say  that  the  lint  solution  of  the  problem  described  alovf, 
namely,  that  of  getting  {lerfcctly  non-magnetic  watcheSi  » 
the  best  and  safest  one  for  those  whose  timepieces  art 
liable  to  be  nibjocted  to  magnetic  influenees.  I  nay  iln 
add  that  the  third  method  or  cure  desoriI>od  demoustnM 
the  wondeiful  resources  of  the  alternating  system  of  (±n> 
tricity,  which,  though  it  may  work  thiimige  tike  ethir 
systotos,  boa  yet  within  ila  own  quiilitioi)  a  peifect  cucat)T« 
power,  which  cannot  be  cUimed  for  the  ooutiuuoiis  or  dirtcl 
current. 


linci  fl| 


4879. 


4889. 


Wolmtcr 
Lon4»a. 


coupUnK    toKoUMT 
C.  K.iiniinr  I'loclor, 


Mmi'.u  31. 
latproromcaU  In  or  rolKttng  to  holders  for  ln<HU)d«M«nt 
•lo«trlo  l<uiip>.  by  whloli  Um;  atd  mado  *ppUoablo  *• 
oouMitod    boldora    And    olreult   olo««ri  luid    bre&ksr*. 

Wllluil.        riliUlll.        '^l■^tll]P^.  III,        f>,         l.nr.l   -  .lnvl,         !,iri'T[H^iJ 

Improvem«kt>  la  ina«Mnary  f»r  raUtns  &ad  lew«rtltg 
■BbBuuliM  UJatrwtph  or  «tb«r  oftblat.    Alcxiuiikr  WUboii 

'iw.  I'lbi)  f'luinKKl  Tiif'i.  5,  Khii -court,  'IV'tipti",  H.C. 

.■\fiur  5. 
Improretnent*  In  aognoto  ■lootrlc  gonaraMra. 

tiiil]  tt    Mi\[    <iiui^    HuwIliuB,  62,  Cliiuiuii^-Uiiti, 
(Cm  iip-'l'    r-["  .i1ji..ili(HlK 
tiBproroiiicnta   In   Ulil   VOlftUng   t«   klMtiUbtlng   onTTMSl 
dy^utmo-clocUlo    "i"*if-Tf      Tli'ijuiu    I'uckii,    70,    Miirkut- 
Hi'-'l,  JU-ii-li-nlor. 
laipn>ram«nu    la    Uia    metliad     or 
■iMmnto  muTCBt  «lcotrl«  nwoldaoa. 
[  46,  Liiicola'*  Inn  FiirMs,  Loii-ion,  \V.<_". 

4ttl.  Improranisata  in  apparatua  t9r  Um  ehongliis  and  rega- 
Uttng  of  deotrlo  eonxiau.  Allrc'l  Julius  iii>iiU,  523.  Il>j{h 
lIo!U>rii,  ItliJ-JlcKK,  (Sl-.-^du  UuuhraTfti  AuDiaJ.  (Cauiidotc 
•|«cilMUk«}. 

AritiL  4. 
G«n«7aUoa  of  eloctrlcltr  by  cld*l  or  river  powor.    Alfred 
lle-uti  -Mi-(«i'!ij  *iiil  .Vlliiil  K.mt'tr  Uatii'a,  15,  (liuiitSt-  llulcti'i, 

Apeil  5. 
A  a— Mnad   """Mn'^ft    and    eUAtK^uagaoUfl  nstor. 

ITIiuIm    AiUins   lUn-lkll,  7.   .Virro<l-^li\«^t.   )lo(it;>cI'ii--iB)iisr«, 

West  BiuuipUHi,  lytuili'u. 
HB&,  BMtrlaltr  aaMoM.    K»lici  t  IVrcy  A-.Wnn  nnd  llolv^rt  CaeUey 

JorlcHun,  n,  I.iiirnlirx  Inn  FI^M',  fjiiiibn. 
JB66.  M«Ukod   of   and   appu-Atua   for   ol««trlonJ    ■Ignajllnc   or 

annovuutnx  in  oonncccten  irlth  MlaptMoo  elronlut.    IViig 

Lrou  Krictiuoiii,  Z8,  ^uLliainpcon-linil'UjigM,  liunilon,  W.C. 

COMPLICTE  SPECITICATIONS  ACCEPTiiU. 

Ai-i;ii.  26,  1887. 
lMpTov«iD«nt«    In    olootrtcal    in«&aiuinx    iowtromontoi 
Arthur  Le  Neve  Kq«1*i'  nnd  Frederick  Villiolin  AnJtiitin,  166, 
Ktruul,  Loixinn,  W.C 

Arp.iL  28.  1887- 
tBipr«r«in«BU  in  oc  eosnoinvd  irltb  ladncUoa  apparatus 
Mi4  th«  WW  of  tt  In  •tndylng  dywuao  olootiio  maoUnoo. 
JuMa8wiBbuni(,  Sltomt,  L'hf^lmiiror'i,  Kmcx. 

JIay  17,   5887. 
•ramu  ta  elsoMo  arc   Innpa.    Williuui  Mac-kic, 
tim  Hi^  Vanl,  Tui-uiiiill-iiIrtNl,  Mi'liUvwix. 

JtSK  1.  1687. 
iBwroTonwata  In  or  ooiuio«ted  wttli  t«1oplkon«a  (or  ladl- 
eMtas  and  rocordlng  tli«  auDitKir  of  timet  tbat  n  tel«- 
plumlff  Inatmniuit  la  ukcd  for  ftftfurrtftlntTig  |>nyiTH*f>fa 
at  fur  Mkar  ponxwa.  Daviil  .Iplin stone  .-^mtth  anil 
Habvit  Fviiilau  Jack-ioii,  47,  LioL-olu's  Iiui  FieliiH,  Loniioi], 
V.C 

JcsE  7,  1687. 

mproTMiMBts  is  alEBoUiLK  «lM)tnc  Ccl«8T»phle  oommnni* 

oMi«ik,  appllMkbte  Mpc«iallT  for  lolosrAPhlng  to  ligtit- 

hevaaa,  alUksr  Soatiag  or  on  roeka  ai  a  dlaukac«  from 

tbo   aboro,   or   for    t«l«KTAphlnK    *^    *^^    from   v«s»«U. 

hWU!oiii;lil>y  -StDilL,  24,  ^oulliimj'i'juljiiiWui^,  LfU'-U-n,  W.U. 
Au(n;»v  2.  1887, 
(69.  ItopmvanaBW  Is  evavuiiMa.   William  lltilliia  T1iorn|«oii, 
6,  I«Til-iiIr(v(,  LiTorjKwI.     (Ciuj^vo  liOtiii  Rolwit,  Ei'iaiiuc.) 

FBDRi'ATiv  13,  1868. 
UnproTonuuiU  In  ln«andoaiaan(  oiectrlo  lunpa.    Munltill 

^B  Febkiukv  14.  1888. 

^H^        Umry  UarrlH  htiu,  ift.  S}iithim;fii>ii  bulliling^  Loiniou,  W.C. 
j^^        (Rnjolf  Ei<k*tii'i\T^r.  I'niiwl  Siiiii:i, ) 

33S0i  DnprovoBianU  la  printing  tolagrapba.     Jacob  Uajrea  Lin- 

xilk,  2A,  Smt!i»ni[il<iii-tuilJ!og»,  London,  W.C. 

fEBRU-kBY  16,    1688. 

iBPToraswnta    ralntlBg  ca  dyBamo  alooCrio    maablnca. 
Carl  Coti\m,  45,  Sonthflnipion-bQiMingi,  Loudon. 


3179. 


SPECIFICATIONS  PUBLISHED. 

1887. 

Otrtac  ctuncnta  of  elceUielty  fer  eoln,  &c  V.  E;trilt.  8d. 

I)»ti>i'llin  nsd  ai««i>arins  alectrlo  currests.    I*.  Joliu,    8d. 

VolaplMinl«,  Jto.  oall  npparataa.    C.  L.  Uakur  auid  F.  Uiyau. 

8d. 

fUO.  OBtranle  batterlea.    W.  H.  g-uurtvnn^n.     8d. 
fiW.  MsaruiiLg.  ftc  oiaotnetty.    G,  A.  Giiudlp.    Sd. 


6600. 
6621. 
bb'iA. 
5W3. 

7548. 
7611. 

7675. 
9516. 


A.  C.  Cockboni  and  B. 

8d. 

D. 


8<l. 


Loek  Bwitobaa  lar  atooerlo  alr«nUa. 

Tli-m«.     ai. 

UasnoLo-Aleocrlo  cut-ont.    W.  U.  ^icoM  4U(1  E.  A.  Paris. 

ElGctromotars.    J.  1).  F.  Aivltvu-t.     8<l. 

Kolopbotol  projoetora.  J.  c:.  Siatlri-  iind  ^.  L.  Bruiilou. 

Inaolatlng    and    laflnc   atootrteal    oosdnMors, 

TranaBtUalon  through  RubmnHne  cablot,  »ca.  -I.  V.ait. 
Subaaarlaa  cablo  grapaela,  Ao.     ^^.  C  Ji/htiAOii  nvi  S. 

I'hiiUp.,   ai. 

Huabroora  uicfeora.    W.  C.  .lolinMit  nml  B.  I*.  PliilHiw.    6d. 

TBtmlnK  bj  electricity.     K,  Wurnui  .iii'l  .J.  lliii'.     &I, 
I3,11S.  Prodaulng  reoUllncar  or  rotary  motion  by  olsotnoitj. 

V.  Kit*  iiii'l  A.  riaiK'-n,     6<l. 
I3,aa7.  EtMtrle  T»Uw»ya  and  tnunwwya.    A.  L  Linctr  uiil  E.  H. 

lU^ley.     1».  3U. 

1888. 
166,   ElocLrlcal  tnnuitUca.     A.  J.  IIvtiII.     (Ktiilingv     8(). 
483.  KagBDtlv  oomp*M.    .V.  W.  i>ti<t  1'.  S.  Bcxnold*.    (A. 


NEW  COMPANIES  REGISTERED. 


Tunbrldgo  WoUa  KlootrW  l>isbt  Company,  LlmiMd. — B^a- 

l^n-il  I)  \'jii  rtaiiiio\i  aa-I C*<.,  IS,  Kiuc-ittntl,  Chtajwnle,  Luitdoti.  K,C. 
C/ifiUt.  £300,000,  'XWuM  into  6,000  -l>sn?  of  £6  vocli.  Obj«ct:  to 
cany  nn  nt  T\iril"ri"ip'  WiilU  an'l  ^iMwlicr*  Iht  buHiiic»i  i>r  an  rlitctrio 
li^li't  (.'ottijuiiiv  ill  ull  lu  l.rundiM,  And,  Iti  puHknlar,  ta  ^oudtruet,  lajr 
iloKU,  nIuUlii)i.  lii.  Hud  (Tiiriy  ifUt  alt  licnvraary  calitua.  wiius,  Uliea, 
tttmiuiiluiorK  Ac.,  ajid  Biiii|'lvi*l«flninlj'  lu  litjhlllwttfwiiol  TiiiibTiiljn; 
WirlLi  mill  tilt' ric(K!''>«urbiiul  ttn-roiir,  ikiiil  tiuittlin^  and  jiImim,  jiiiIiIic 
grpriratr,  iulliuoDiintiMnf  Kontanil  Subh-x.  Tha  finrtmilnKribrraara: 

Sliarta. 
II.    K.    Clietu-yu(t-Sti>|>ytl(>ti,    fp.'titlei>Bu,    72,    Wam-ick-«i)nar«, 

LotiJoii   - , 10 

W.  H.  Hodgkiii,  lianktn,  Olii  HaiiV,  TiiiiUi-Hlfln  W«ll» ,,      1 

it.  Oifvrrloii,  tlicmijst,  .Soutli  l.imii,  TiiulitjilKe  WalU t 

E.  Dtit-niit.  trocci.  Pmililb,  Tiinlindjfo  Wtlla  „..      1 

E.  Wayiuonth,  diitiu.-r,  104.  Calverly-iiMil,  Tiiubriil^  Wtllii  1 

Uniijaniiti  C.  (Julius,  lailur, 'riiiilitj'dxi  Wvlh.. 1 

E.  A.  Hollmgham,  veurinary  ihu'£M|i,  Moubt  2ion,  Tuobrldfp 

Wells ...      1 

Uiilil  ollidiwiim  iL^lprniincJ  li>'  the  pniii|>atiy  in  gcnTdl  ninctin^.  tho 
nuiitber  «f  dii^octora  (hall  not  ti«  IrM  than  tlitri;  iitrr  more  tliau  roTon, 
Tliv  rir>.t  diiv.rtoiru  ilioll  Im  njijicilriti'd  \ty  iho  ciilinrriiiori,  t"   l)>*   muiiio- 

iitiiilliiu  «f  awiactatioli.      Till'  iitinlu'Hliou  of  «TTry  diiixtrir  •'liatl  )m   r.)i« 

linldiiig  (if  lint  lew  llimi  £m)  jii  clie  stock  or  tbi>  romjiaiiy.  T)i« 
ilii«vt<.irs  iJuill  \m  paid  out  the  fiiudi  of  the  ouinpaiiy.  hy  nay  of 
I etim  111! ration  for  llieir  serrkcs,  Iht  siiui  of  £60  i^r  anuiuu.  and  sucli 
furilitT  Mill)  u  the  uoiupanv  in  gciuial  iinHtliiig  may  from  liiuc  to  limi! 
drtirniiinr,  mid  sucli.  nutn  iJuU  be  dit-tdmluiuaiiRiil  tlie  directors  «a  they 
tuuy  lliiiik  til. 

Kanalngton  and  Knlghtabrldjo  Elootrio  Ugbtlng  Company, 
Umit«d.  - KfKint'-'iiitl  lij  IJiiujiui,  UilisL'u,  aiul  Sludialf,  4.  SI.  Mary- 
B\v,  K.<'.,  Kith  n  ru[.ilil  DffiZM.OOO,  tlivia«l  into  SO.DOO  ahuroii  of 
£o  pjirli.  01  jrnt ;  to  |iim-liini'  or  (itlmrn'isi'  »<i\(iirr  n.11  or  any  mit  of 
llii-iiliiir>u,  irorks,  iim1rrlakiiit.Ti,  lai^siniKi.  )itn|HTly  nml  linliililir^i  in 
and  of  tL«  Kciimn^u  Couit  KIcttci':  Li;>:uliiijj;  Coiii|)any,  Limtteil, 
anil  for  aiicli  pitrpaw  to  adopt  and  [wrfunu,  witli  or  tvilliciit  tiioUilic^a- 
tton  or  alterations,  an  ■((r««jnont  datcil  ilan:h  23,  1S6B,  and  nuul* 
botwuoD  OiuiivillD  Kiclmnl  Kydrr,  im  behalf  of  tho  diars- 
holders  of  the  KanRiiigtmi  Dnirl  Elwlrio  LighUii;;  CVimjwny, 
LimlCod,  of  the  one  mrt,  and  Doii^lu  Eyre,  on  behalf  nf  tliu 
cuuijMiiy,  of  tlio  otlicr  part,  or  such  olhiT  n^TcicnicDt  iu  Uon 
tltcrvof  at,  sliall.  in  tlir  jndgvukcnt  of  tLc  duvctori  of  lUc  corajiaiiy.  Ire 
oxpcdiciil,  until  (hr  dIiJooE  of  Hcijuiiing  tb"  niiil#rtakin|^  of  tlic  tmi 
Konaiii^rton  Cinu-t  lHlf^^tric  Lightiug  Coin}«iiy,  LimitoH,  and  to  nuk« 
dtbor  stmilai'  ti^>cuieiit«  in  addition  thereto :  lo  f^iier*lt<,  ii-roduoe, 
sloTD.  aKcuiiitilaCH.  and  dlstiiliiilu  e^tvuDiclly,  «lectroui>atlve  forcu,  or 
utli<^'i3tiiiniirtiKeni7faithotiiu'pom«(lixhtiu4;>tr»ila,i)ubliBpla^^ 
ori-rival'jIiiiiliiiurai.nuiiiuIictoritH,  luTuca,  alii|»,  liglttliuiun,  railwajm,  - 
Lrauiwaya,  uiidutucr|iU«M  or  tliiugb,  aud  for  the  [lurjiODaof  «uii|ilyui|[ 
iaoti<rr[>oiveror  livatin^mal]  or  anyorUio  baforemoutioiKM)  jilacM  or 
thiii^H,  or  for  i>laiLiig,  conibjulufi.  aqiaralibft,  or  otUandau  worklug  in 
inelnJi",  or  fiir  cnrj-yiin;  out  or  famlttatitiK  ini't'liauieul  ojierilioiii,  or  fur 
any  otlipr  jniruiMi  wlialnoe^-er  ivIiitSi  may  be  imiif  known  or  bL-rtannr 
diacovri'cil.  nml  t'l  ruriu,  mLiibli.\h,  niid  iiuLiiitaiii  uputrcn  for  trucli  ]>ur- 
XKiK*,  or  Aijj-  ol  tiiuRi.    The  liret  Kubocrilicrv  are  :- 

Sham. 

v..  W.  ('ox,  II,  GmfCoiicroaeent,  i{im]-«t(«d,  N.W 1 

W.  Ejiwtt.,  9,  (Jtavo-roail,  .'loiich  Haiiknvy  1 

8,  JoiiUn,  36.  OrLnulrilTRiit,  Fulhnnt-nwd .,» 1 

H.  Gibeoii,  4,  8i.  Mno'-axc.  I£,C „.,,„ „,    1 

E.  W.  Lloyd.  Hraivell.  I<uiouhT-ioiul.  Wwtyorwood m>     1 

C  Hauliu.  43,  ^umwltytou-roaJ,  S.W , „.,».    1 

B.  W.  a  llrh,  I,  Fiiidon-rowi,  Uxbridgt-road,  W 1 

Tbe  numlierofdiiectotsslull  not  be  lua  tlian  Ume  nor  inorathAn 
uuxu,  Aitd  tlio  fullowlnu  f '^'^na  iluiU  1  <--  tbe  first  dJncton,  that  b  lo 
»y,  CnaviUc  Ridianl  Bydur.  Airrvd  SdiiLr  Ikltujj,  SirCKailaiGnul, 
K.C.i$.I.,  and  Hogor  Williuu.  Tha  qnoJibctwii  of  *  ditcutor  olhtr 
(Juut  the  fint  dlrutoti  idiall  ^  the  EoIJing  of  idurca  of  the  company 
of  Iho  nominal  Tatua  of  £100  at  leaat ;  any  director  tnay  act  liWoni 
aotiuiritiff  hi*  i|ualifiaatiun.  Thv  renniuvraliuu  of  direclori  thall  ha 
detttminod  ia  guieraJ  inc«liDj[. 
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COMPANIES"   STOCK  AND   SHARE   LIST. 


DlTliletitl. 


8J«B 

12F4V    •■- 

UFA 

IS  F«l» 

i5r*b 

"     I  Dec 

I  Nov.  

I6F»1 

SBJttij  

KOrt 

18  Oct 

II  Out    

IBJin 

18  Ju.    

I  F*.    

SSOot 

IS  Jan.    

IFA   

SJui 

8  Not.  

SJaii 

ISJwi 

S7J*n 

S7JUI 

8J*n 


Xant. 


Aft-ican  biroLtlX     

Anglo-Alrir'llVaullrwllB.L. 

—  lully  |«i.i  

AnvIo-AiiKirioiu    

—  l-rcf.    

—  DL'f. 

htiuilinn  Hiibniarinr..  

Cui)  TbIciiIioiiii  a  Jlaiu    . .. 
fnU  

—  10%  Ptnf.    ... 

Din<ct  MMnisti   

—  IftXPror.   

Direct  UiiiWd  Suta   

GuUini 

—  siVnI.     

—  t%,  16S9- 

—  1%  Dell,  Stock  

Eulcni    ExtPiuioii,    Aiu- 

li-*biiia&  Ctjin« 

—  »%  Drb.,  IWI  

—  5%  Deb.,  19M  

ISM ,, 

BkHtrni  &  S.  Afridui,  1600 

(!«nn«n  tliiiMi 

(iblxi  T«]i-gni>li  Trust 

—  «XPivf.      

Gmt  Northont 


r«Ki. 


m 


IMvlilniil, 


ISept  

aflJaly  

5% 
lOiO 

MOct   

I2i« 

16  Nov 

2j8 

10  Much    .,. 

5% 

a% 

4/« 

'5? 

18,^0 

15  Oct 

14  July  

3.tau 

q;o 

iiONov 

£/0 

1  March    ... 

fi% 

29]>«c 

e/0 

31  IhiC   

ra 

UOot,    

8/9 

14  Oct.    

a,i9 

I  Y<A>.   ...... 

(>% 

IFel) 

0% 

■  ■■ 

13  Hay/so... 

... 

2  Nov 

S 

Vnme. 


Gt.  KQrtUeni5%£leb.,'«S. 
Iiulia  KnUber,  U.  I'.  A  T«I. 

Inilu-KtirojiMii  

I^oniliiii  F'UtiiiD-btaxiliiti... 

.Mixim  Wp»i(jiii 

Oiii'Dial  TelciilioDs 

B<.-uur'8 

Swau  Uuited 

SahKuuiiM 

gubmarjne  Qabl*  Trut  . 
Telcgni-h  Ccnatjucdvn  . 

—  6%.  1689     

Cniifil  Tcluiihwiis 

Wat  Ariimii 

—  6;iD<;l» 

W  est  C(<*8t  «r  Aui«ri<A    . 

8%Dcljii 

Wcitiirii  and  Knucilian...., 

—  rrefcmd    .,.., 

—  Dcflirrfd..... 

<%A » 

.B  

adia  and  Paiiatna . 

IttVnf.  

Sml  pTif. 

niouotU.8. 


—  6%8lerUug 


Paid. 


IM 
10 
U 
10 
1 
11 
8 

Si 
100 
100 
12 

100 

1« 

190 

10 

100 

IS 

?} 

100 
100 

10 

10 

10 

tl.OOO 

IM 


lOfct 

m 

40 


H 
2i 

Hi 

»i 

to 
107 

IS 

A 

n 
n« 

1 

110 

105 
IMi 
101 
H 

1» 

101s 


COMPANIES'   TRAFFIC   RECEIPTS. 


Xunff. 


AiJgln-Aniirri«an 

Brarilian  Hiilmiarina 

I'CulwSiibmaniii? 

VDIrect  SiJanirti 

—  Vnlud  EUt«k .. 
''Eattetu 


Kiidliiff. 


None 
W.  March »0... 
U.  oFHaf.  ... 
M.  ofFrt.     ... 

Kone 
U  of  Mar.    ... 


Amoont     incorDac- 


rtililUUa.l, 

£4.815 

3.8O0 

l.fOO 

Piibli!.lic4. 

54,3:6 


+    £7S 
+       87 

+  4,'57» 


Kbid*. 


KMC«m  ECxtaiuioo 

Gr««t  Kottbern  

Sitbrntrino 

West  Coaw  of  Amorloa  , 
Wesierii  1111*1  Biatnian 


KndltiK. 


H.  of  Uar.    . 
U.  (if  Mar.    , 

Npui 
H.ofMai.  . 
W.  March  30... 


West  [ailia  aitJ  Pananis  I  F.  Match  91 


AmcMiiil.      Inc.  or  Dc« 


X3e,6;0 
22,000 

I'oMUhed. 
4.17S 
3.401 
8. 70S 


+£!,!» 


+  SM 


AbbrevUtiona :  W.,  traek  ;  F.,  rortiiif{ht ;  M.,  luonth. 


CITY    NOTES. 


tflluuiMliUS'CcDipuur.— The  Hnat  liatcli  of  lettoia  of  allulintDt 
and  itfutt  111  tLe  HLliaiiwliiufll  EltrL-tric  Ught  ami  Powii  Cmti)<Biiy  ware 

IMhtLil  du  llic  &Cli  iiial. 

BmniUkn  8tibBiuiii«  TaUgrftpli  C«jiipiut]r.— Tlic  tiaffic  ivccjiitti 
offlie  KraxilUti  Submanne  TtltjiTiiiili  C^ii|Ht.ay  for  tlie  wfCk  tihlcil 
A|)rU  b,  aiiKiUDtnl  tn  1^,603. 

■aMcm  T«l*STkpb  Co.— Tlie  EsbU'iii  TflL-grajili  Ciiiit[iiiuv'a  UniTiu 
r»wiii^("i-  til'  moulli  cif  .Miht;Ii,  1838,  •utj-iiiilci  tw  CS4.376,  *ii>l  to 
BA'^ii^  in  th.  criiipnuiiiii^  \vn<>-\  of  18ffJ. 

Metioa  of  KemoraL— Wp  air  iiirormfl  (hat  Mclura.  W,  F.  DpiiiiU 

wi>]  (>>.   Iiftvc  irninTiHl  ^Ri  lOL,  Iivailciiball^ticrC,  to  II.  Uillilcr- 

I  atnet,  LouJou.  wlinc  atl  fniiimnaicatioiiM  iclittiiig  to  tlinir  l>u«iiica« 

Orsat  Northmra  TfttaBrapti  C«.— The  t»(.-Ki|>ti  uX  lUa  Cinut 
NoTtlicrn  Tclrgiaiih  Coinpniij  Tur  Mnn->i  ven.-  £22.000.  iiiukiDg  a  toliil 
ttttm  Jantmry  1  U>  Murrli  31  of  £63.800  aKaiimL  £61.§00  ami 
i&&8,680  for  tlic  OQrrv>-|iouirLiij;  tii<«ith8  of  1887  aoJ  1886  respective ly. 

Kaawm  Kxtonston.  AtutrftlaaU.  Ksd  cntlam  Tolocrmpb  Con- 

pmay.-'Tlii.'  ti-Lillii:  rrrcii.ts  nl'  tlm  1-Jutcni  K:(CtiMioii,  Auatralaaia,  anit 
CliinaTciixmi'h  Coiiiianyfot  thfl  looiitli  o(  Martti,  1S86,  araouutoil 
to  £39,670,  atiii  <.!>  £38,177  in  (he  oorrc«]M>L(liii^  [icjitid  of  1897,  au 
iiicrauc  of  £1,193. 

SlnplMt  Compuir.— At  aii  PxiraniiliiiBiy  (juncrAl  iiiiHiiug  of  IliU 

COiii[iaii>  on  Apnl  6lli,  it  waa  di-cliW  Hint  i\w  oompuiy  ht  u-ounil  ii[> 

y.  Toluiitarily,  jniiBuaDt  lu  lln-  iFmvUiui]!!  of  Uio  Cotnimniva  Ada,  1662  to 

I  1886.      Mr.   A.   H.    Pm-uull,   69,    Pri]iotw-9tTw;f,    Manohontw.   was 

•Pl>tiilll»<l  Hi[ui'Uti.'r. 

GuIm  Sabnunnc  Tcl«crapli  CompMi]'. — The  iiamVr  of  (ii«KaayGa 
MMisg  ovur  thi;  liuea  of  the  Cuba  Siibuiaiiiw  TelBjrtaiili  Coinjaiiy 
dtuil^Uarcli  WM  4,919.  o^tiDulixl  to  iiro>1uc«  £3.800.  agunst  4.775 
iBBWtgea,  prciluciiig  £3,737,  in  tin;  uvrnupaudiiig  montli  of  \iuX  vnar. 
Tb*  tnlBe  ra««il<t«  for  DMeubcr,  ustimsttd  al  £3,300,  rcuiw^ 
*J,373. 

WaaUm  maA  Braitllan  Talasrapli  CMapway.— Ataueetiogiif 
tbi;  buanl  uf  ilu'CcUra  ul  iJig  Wt»l«cij  luid  IlraalliiMi  Telegraph  Com- 
pMj.  Liwili.'J,  it  irju,  JiviJi'i,  after  placiQc  £15,000  to  r«n«wkj  fiind. 
4A(i  £10,0QQ  id  ilcbentuie  redein|ibon  fiinJ,  to  recomutend  a  dindanJ 


of  Sa.  per  >liu»,  fiw  of  lnooine.Uz,  nukUi;.  wf  th  the  iut^rim  (1i«tribi 
Uoii.  ii  ytT  «ut,  for  the  year,  agaiiiat  AJ  for  1886.  Tlw^  rrori|<ta  - 
this  i.-oni]ntiy  for  the  ytixV  eiidiiiK  AttHl  6,  aflet  dtdacting  tbe  "  Ufa 

]iavBMv  to  lUu  LuudoD  Plntiuu-Bnw^iaii  Cotnpanj,  wcraSS^SS^ 


tndo.K'nr^jNMUi  Compniij.— Tlio  boaiJ  of  din«lon  of  tba  I 
Kufojitfaii  Tc'f-p-Lipli  Coii,|.ciBy,  jiftor  ailding  £10,000  to  the 
rvttiiJ,  dctirMuiiici],  Ktiliji^ct  la  atidJI,  (n  rncAmiiirnd  llie  payinuil 
(liridirad  for  the  xix  nionlhs  onilp"!   Dwrmber  31,  1887,   of   17k  G 
|Mr  aliAiT,  iimlcing.    nitb   thr   iiitm]u   dftideiii]    already   paid. 
)wr  cent,  for  the  year,  unil  a  hcniis  of  SOi.  tier  abarr^  both  ftvs 
iDcoiuo  tax,  inakiiue  in  all   10  prr  cvni.  for  tut  year,  earryiag  c^ 
£2,694  ISa,  Id.      Tl>«  divulwid  and  boaua  will  bo  payaUo  on  m. 
nftoT  May  1  nxxt.    Tho  Indo-Eitiyi[i«aD  lintabtjnc  DovnatoMd,  c 
i7oni[iniiy  is  Tirojiaitid  to  a<iccpt  meaugca  fbr  tmnmvaidaii  totmn  th 
cduiitiy  and  India.   P«iiang.  8iliga]ior»,  Cliiua,  Java,  Analralia,  N' 
ZvAJaud,  Pei-xiii.  and  TurlcDy. 

Tba  OrUntAl  T«I«plw>io  GotaiMUiy.— Tlir  rt'[art  of  the  Juvclan 
uf  lliv  OriniUl  'rdKiihoni'  CDiiijnoy  i'Liiiiileit\  for  tbo  nar  *>ii>l*J  ^i^ 
D«ccniKT  lul,  (tato*  that  tlie  ret-cDuc  for  tbc  year  vxaibit*  a  b»JoB* 
to  onxlit  uf  £5,859,  irhidi  ha*  brcn  Iraitaferrod  to  the  nront  and  )m 
iu«rmut.  Tn  tlila  airioimt  Iios  to  iHraddi'.l  thf  aum  of  in.760  Imn^ 
r<invanl,  uiaking  a  total  iif  £10,Ci2'l.  hi  arocirdane*  with  inn>* 
balaner^slipotn,  iho  Indian  {fiiarant'Ti  for  the  y«ar,  via..  iES.a06.  l*" 
bwii  debited  to  Ifaia  wwount.  The  ilircctora  liATcdrannl  it  •!*> 
able  to  rcdiico  the  item  of  {iifliminary  ex|M>ii8ua,  and  liavc  <**- 
M(]iimtly  vnitloii  alF  ■  Riion  uf  iEl,188  ID  itvped  «f  tli« 
Tbey  havo  ftirthcr  vritton  off  iWH  for  ^epratjatioii  of  •!»••■ 
tho  variouB  hnuidies,  the  £121  in  liiial  Mtllcment  of  loawa  on  dh^ 
meuta  of  iiuUUDituta  to  Aualraliu  on  JMul  actouiit,  datiug  Irau  IW 
witli  tliu  Coiisoiidatcd  Tdehhone  Couatnictloti  aail  HalntaMU  ''~~ 
pany,  Uiultul.  The  uoibalauct.  thercfarc,  to  cmlit  of  |«aftt 
•fler  dcdiictiui;  the  abort  iteuui,  in  £6,706.  The  dinctoiV  noa_ 
di>-idei)d  fur  the  past  ]rc«r  of  2j  jut  ci-iit.,  fie«  of  iocoiDC-tax, 
paid-up  ca{ntal  of  the  oompauy  otbui'  tltmi  Uie  rendotV  ■barau 
will  abborb  £3,106.  and  kavu  £3,602  to  bo  earned  forvsrd. 
rrjioitadds.  the  Telephouo  Coninaiiy  of  li{Qr|)t  oontiauac  ta 
natural 01  A-  jirogTOH,  and  the  dividund  of  6  per  erat.  dedtt«d  by  i 
cifUifttLy  fvx  the  jiwtyeai  on  it^  prcfcTrod  captbal  Imb  been 
ilat«  thr  prticat  outjoimta. 
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NOTES. 


Barmen. — The  numiiiir  of  infltallutioiis  is  here  28,  eom- 
(iriKiii);  ai>6  wc  and  2.2ol  iiicandcficeiico  laiii|M, 

Crefeld.— Tbero  are  in  this  town  'II  privutc  in«tallA- 
ttoiis,  toniprining  17.'i  arc  aud  3,209  iiicandi-Bcetioe  lampR. 

DrMdUt-  There  nrc  Iiet-o  30  iiietuUiitJDiis  of  Hoctric 
UfhUftg, rotupriaing  1^7  arc  auA  2,379  iiifiiniiuM-oiicu  lamps. 

TaonUm.-  The  nwlion  for  the  exteiwitm  of  tho  electric 
liyhi.  ill  l1i«  iiii-euU  at  the  last  mei^tiiij^  of  tho  Tovm  Council 
Wis  (infeatcti  by  u  small  majority. 

Berlin,  —lliu  cit]-,  which  |>c»9C«se6  the  ^rwit^^t  iiumbor 
olrotilralani)  jnrticuUr  ligbtitig  stutiorie,  contains  1,650 
artnid  nearly  26,000  iii(!iuirl(wcenrfl  l;ini|iii. 

BrealAiL^Tbc  Mtuiid(ial  Cuuiicil  is  taking  »toiitt  for 
Tlu  construetiot)  of  ftcontrul  Htation.  Tfao  numW  of  pnr- 
tieular  inntallationii  is  37,  vrith  \T^  ai-c  and  1,933  iiicati- 
ileiceoce  liin|«. 

Oolosne.— Tho  oonstniction  of  H«venil  ceotntl  »la.tiOiiiK 
ia  licrc  under  constdcrulioii.     Thcro  aro  already  3A  iiii^lul 
Uiiotm  of  «l«tric  lightiiin,  coraiiri»ing  101  arc  and  2,727 
tneiUK)«M!«noo  latn|M. 

Baden-Baden. — Th«  hi-st  olettrii^I  ppoject  at  this 
f»Lii.'e  u  lu  Im  tlie  li^htinj^  of  a  iil>w  Banittoriutn  hv  'AQO 
irirumlestviit  and  seven  arc  lamjis.  Thu  arork  will  Lie 
r..;*rrial  out  by  Th.  Weehsler  and  Co. 

Society  of  Arts.  -A  iMjrat-  i»  unnoujicod  ti>  lio  i-cnd  on 
AV.-.incMUy.  M"j  Othi,  by  H.  E.  B.  Cromptvu,  on  "  The 
Kleclric  lj>;!ilinx  irr)m  Central  Stationii,"  when  the  Altoi'lWjh 
CSencnd  (Sir  R.  E.  Weluter,  M.P.>will  preside. 

H.M.S.  ••  VlclortJu"— Thia  vcwol,  built  by  Mesai's. 
Armstrong,  Mitchell  and  Co.,  has  com«  round  t*i  <.'h;ithiini 
f  o:  loniptdtion.  The  vessel  i»  lighted  throughout  by  etcc- 
tncilj,  and  the  gime  arc  (ircd  by  ths  same  moanfi. 

^H    Sodety  of  Telegraph-Engineers. — The  |M|icrto  be 
^^*mI  at  tic  meeting  of  iho  ^(:icty  on  Thiu-aduy  iie.\t.  April 
aStli,  i«  by  Mr.  W.  H.  Prepit',  K.RS,,  past  president,  "  On 
t.he  Rifiks  uf  Fii«  Incidental  to  Electric  Lighting.' 

Bleetrio  LiKtatinK  Act — It  will  be  seen  from  tho 
rT[M>rt  in  iinntbcr  column,  for  which  wc  iiru  indebted  to  the 
Zu'Kv,  tltat  the  Iillvctric  Li^-htiug  .\ct,  1882,  Amondmont 
(No.  3)  Bill  WIS  road  a  a«cocu)  time,  in  iho  Uoiuo  of  Lorda, 
on  Tuesday. 

Tnrxliu — Prince  Bismarck'it  paian-niiH  at  Varziu,  which 
waft  bomt  last  year,  has  been  rebuilt  at  a  cnHl  of  £IJ0,00O, 
and  it  in  now  one  of  the  litr(,-ui!t  and  most  i:amplctu  D»tahliflh- 
n«AU  of  the  kind  in  Oii-niany.  ]t  iii  lighcofl  thiuuj^hout 
by  «lactrieity. 

FMtlvni    Lighting--  -    Tho    eltH'tric    lighting  of  thi> 

i»  de  rindnsLiic  on  the  O4:cafi)oi)  of  tlic  mrims^f  uti  tho 

tb  inatant,  was  cntnistcd  to  M.  H.  Fontaine,    who   in 

t  of  the  syndicate  for  the  lighting  of  the  Universal 

wn  of  1(*89. 

Transformerft.-''rhfl  inntaJIation  for  the  electric  light- 
ing of  the  town  of  Tcmcivar,  in  Hungary,  is  to  be  modified 
by  tho  introduction  of  u1tcri)atiii<;machinc« mid  transformers. 
Tfae  Utt<r  are  to  be  supplied  by  MoMre.  Kremcncicky, 
Mayer  and  Co.,  of  Vienna. 

Aoonxnnlntor  Patflnta. — The  action  taken  by  Meatrs. 
I'hJIipiur;     [tnu.    against    manufActurers    of    Moondary 


hatteries  in  Paris,  wliich  U';is  rofen'cd  to  in  a  not«  in  these 
columns  lost  week,  hail  been,  according  to  the  JiaUetin  dc 
VRlfdnciU,  threatened  for  some  time  jKist, 

Hastinga.— At  tho  last  meeting  of  the  Conncil,  a  long 
liiKCiLMioii  took  plai:e  ui»on  the  rejiort  of  tlie  Lighting 
('oramittce,  which  had  rcfcn-cd  to  it  laat  December  queationa 
relating  to  the  obtaining  of  independent  testa  as  Uj  the 
illuiiiiitutiiig  power  of  the  electric  light-  The  committee 
ri!porl«()  in  favnnr  of  no  iit0|)<^  bein^  taken  at  present. 

The  1888  UnlTeraol  Exhibition.  -The  Inteniutional 

Sjnidicftto  for  the  electric  lighting  of  the  Exhibition  have 
clouted  a*  diroctjir  .M.  do  Boret,  mining  engineer ;  as  chief 
engineer,  M.  t'icou.  nunagcr  of  the  wmkit  of  the  Conti- 
tienul  Kdisori  Co. :  and  ue  inspectors,  MM.  Napoli  and 
Dunioiit,  ungiiioeru  of  iho  Comtaiguie  dea  cbomins  do  fer 
dc  I  »t. 

Tenders  Required. — <Vs  will  bo  8c«n  from  our  adver- 
tising t^lumntt,  the  Hoiiaetn-lloiuo  Kloctric  Light  Supply 
OuniKiny,  Limited,  invite  twudem  for  the  supply  of  steam 
ciiginoK,  boilers,  and  oUttric  machinery.  The  Bpociliuatioiw 
will  bo  o|>eii  for  inspection  at  the  offices  of  the  Company 
on  ami  lifter  the  2.3n1  inst.:  liut  means  have  been  taken  to 
prevent  it.<«  perusal  from  mere  idle  curiosity. 

Mtmioh.-  Although  no  cenlrul  lighting  ttation  haa 
hitherto  been  constmcled  in  this  town,  it  includes  forty- 
three  egUblishincnl*  lighlwl  by  elertiicity,  raprescntiiig  a 
total  of  167  arc  .ind  7,'.'^)^  incaiitlescencc  lamps.  Hesidea 
thefw  there  are  2,300  iii candescence  lamps  in  the  Imperial 
Theatrp,  xOO  at  the  Miniirti-y  of  War,  »  coiisidarablft 
iinnibcrin  the  ChnmtnerH,  and  others  In  the  markuta  on  the 
ipiayR, 

Tronve's  Aaxanoscope.  —This  afqienttiu,  w-tucfa  will 
proliably  be  most  useful  for  Icctiu-on  to  popular  audiences, 
is  an  oloctrical  nuigic- lantern,  which  produces  an  image  upon 
a  screen  by  reflected  or  by  liwnsmitted  light,  or  by  hoth 
combined.  It  possesAee  the  ad^'antage  of  not  rcqtiirlng  a 
very  [mwerfnl  himinuua  source:  an  incandeHcencA  lamp 
tlmt  can  1w  worlcud  by  a  few  bichromate  cells  nifGces  to 
give  a  tiiti«fjift'iry  rf.inlt. 

Cheap  Cnrative  Blectrioity. — One  of  the  telegraph 
lines  on  the  W.ilNtsh  nmd,  known  as  mimlM^r  four,  hits  been 
a  source  of  mystery  to  fha  ojwrators  for  some  time.  It  bad 
s|)a8niB of  going  ami  stopping,  and  "  old  clim1>ers"  has  been 
unable  to  locate  tho  trouble  until  rjuite  recently.  lie 
finally  cbasod  it  down  to  where  un  old  iran  had  I«l  a  wire 
into  bid  booso  near  Wabash,  Ind.,  and  vu  applying  elec- 
tricity for  the  cure  of  rhounwtiwn. 

Incandescence  LampB.— It  is  statod  that  the  new 
uji|Kintiiis  •iiipplitsd  by  MoMti-s.  Fritscho  and  Pischon,  of 
Iterlin,  lo  the  com^mny  in  that,  city  manufacturing  the  Sool 
lamgis,  eonsidcmhly  roducca  the  jmrioii  tiecoesury  for  the 
production  of  a  racuuni  hy  Iho  .Sprcngol  pumps  hitherto 
iliwd.  The  com|mny  fa  about  to  enlarge  ita  worka  in  eon- 
sei]iience  of  the  f.ivoui'itblt'  rei-*plion  of  the  Seel  lamp  in 
(xermany.  The  lamp  is  stated  to  be  very  ecoucMoiical  in 
working. 

From  Amorioa.— We  have  received  from  our  contem- 
porjvy.  ,M"hfii.  Light  iwf  Utat,  a  neat  little  pocket-book 
tilled  with  iu{iui'ed  ]Ki{)cr,  suitable  for  gi'jphic  diagnuna  or 
notes.  In  addition  to  the  paper,  there  is  a  printed  slip 
containing  soma  twenty-eight  dvfiiiitiouK,  fonnulie,  and 
things  to  be  remembered  connected  v('vJ\  «,WAxva>\.  ^-n^niARa.- 
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ing.  The  whole  is  "  with  tto  eompluncow  -  of  the  pftt»r. 
Duplicate  book*  to  fit  tho  cover*  are  promiKiMl  by  ouv 
ga-tkhead  f;oiiteni|H>mr>'. 

nie  Pervasivoacss  of  Lightning,  -A  l-oitck- 
ixiiidetil  of  the  Si^rinnliuid  Ur^tifJtmn,  dMtriiiiny  lh«  ofl'ects 
of  a  rei-etit  Itghtiiiiig  strnke,  says  that  *'  tho  c-eiliii};  of  the 
Yooxa  had  litrcn  n-jjIuKlvrvil  th«  i>i«ccrliii^  «]'niij;,  -^nd  iho 
sand  of  thiit  IcR-xlity,  vhich  is  used  in  moiur,  i«  fi^rriiginotii*. 
Every  metallic  jiiMiicIe  in  the  lattcrthc  fluid  seeinod  to  have 
fouml  and  detached,  so  a*  to  ^ivo  the  ()liietered  sm-face  an 
a|ij>edtrani'«  Wttcr  rlcNcriWI  ax  iiock-tiiiii-kcil  Lhuii  liy  ahy 
other  words  at  my  eoninuiitd." 

Leamingtonc  At«  rtt-ent  meoting  nf  the  Iieaniin^t«iii 
Town  ('ouiicil,  an  accniittt  for  £%.  5a,  from  tho  Electric 
I.ightinf;  (_"o.,  being  the  ijiiBrtcrly  eharpo  for  HMiijilying  tho 
otuctnc  li^ht  TO  llie  Piirailo,  wns  [KuumI  for  juiyment  by  tlic 
Fimincc  ('omInitI^;e.  It  wa«  Htatec)  thai  the  »iini  now  jKiid 
for  tho  electric  h'jiht  is  aliout  doiililc  what  was  jwid  for  gan 
for  the  8UIUQ  (iiiiiiiur  of  thu  town  ;  bin  that  t  hero  wi:rc  twice 
the  tmiDber  of  Ht^btA  t'rcfliitnably,  there  would  he  niueh 
more  than  twice  the  quantity  of  light 

Dublin.  —The  Dublin  L'ornoration  aiuioiince  that  they 
have  applied  to  the  Board  of  Tnulo  for  a  liLeitcv  to  mijiply 
electricity  for  all  public  |>iii-|)i>sa<t  within  that  city.  The 
ui>|)ticant«  do  not  ]>n>pose  to  take  ]K>wont  U;  bi'iuk  up  any 
streets  not  ro|Hiinible  by  tho  local  authority,  nor  any  rail- 
way ;  but  llwy  iiro|M>8e  lo  t»  empowered  by  tho  licence  i« 
break  tip  the  tntniways  belonging  Cn  the  IhiViliii  and  Lilcan 
Steam  Traniwayw  (.'onifwiny,  and  thoac  t)eloiigirig  to  the 
Dublin  Uiiite<l  Tr»mwaj-8  Coiii[mtiy.  They  also  [»n>[»oec  to 
emsB  the  Kiver  Liffey. 

Lady  Telephonists. — The;  follnwiu^'  Li  from  the  AVtr 

Y'lrk  KlfAnoil  lirrifti-:  "  Nl-w  York  City,  Mc  venture  to 
tviy,  haa  the  lre»t'tiatiin;d  niid  mint  tiLctful  stafl'af  telephone 
0[MnitorB  ill  the  world.  During  the  ^reat  Htorro,  with  all 
it*  axu^ntjons  and  unlouked-for  annu>-ariee8,  the  young 
tady  ofwrators  were  alwayti  iiccoinmoihititig,  endwivouring 
in  every  way  to  aid  the  Mibrtcriljer  in  neciiriiiK  iinswor*  to 
his  calk  Manager  I^^K-k^ot^d  and  his  gentle  voiced  stafT 
may  well  lie  proud  of  their  eseellent  work  during  and 
following  the  bli/.ainJ." 

Wat«r>X«vol  Indicator  for  Steam  Boilers.— At 

tho  last  meeting  of  the  Fniuklin  InHtitutc,  Philadelphia, 
Pa.,  Mr.  Mun-in  P.  Jauney  deBcribwi  a  new  electrical  water- 
level  intlimtoi'  fur  stcaui  lioilerii,  by  Charlun  WickerHhant, 
of  PottAlown.  It  ifl  a  device  which  will  contttantly  indicate 
by  means  nf  a  ilial  and  indnx  the  height  of  water,  and  fthowj 
it«  lise  and  fall  iti  inches  and  fractions.  Attached  to  it  io 
an  electric  annunciator,  with  visible  and  nudiblc  signals, 
for  indicating  ut  any  distant  |K>int  the  variiition  of  water 
level  in  the  builcr  lieyond  thu:  pn-scnbed  limit*. 

Churcb  Lighting.— The  purish  chui-cb  of  BWkloy,  a 
large  vilkge  on  tho  Boutheru  border  of  \Vorcci«ter«hirc,  is 
»horr-ly  to  be  lighted  by  electricity.  The  iiistallatiou  is 
being  eurriod  otib  by  a  compiiuy,  who  have  taken  Home  old 
mills  near  at  h^nd  for  manufacturing  ptir]K»«s,  and  the 
machinery  will  fto  driven  by  water-power,  of  which  there  is 
an  abundance  available.  Thi*  m  by  no  moans  the  first 
church  that  has  bci:n  illumined  by  electricity  :  and  wu  were 
n;eoiitlj'  iiifmmud  that,  in  China,  the  Oovernor  of  Tamsni 
hae  hud  his  YOmeij  lighted  by  the  same  agency. 

Lecture  Luit6r&.^jVii  improved  ftirra  of  lantern  for 
the  ptojcctinu  of  photogiMphic  and  other  Blides  ou  to  a 
screen,  has  recently  1*oen  supirlied  by  Messrs.  Drake  atid 


Corham  to  the  Royal  Society,  to  which  inrtitution  ihix 
tirm  act  jib  electrical  engineers.  This  lamp,  in  addition  to 
the  condenser  and  ordinary  lense*.  has  l>een  fitted  with  a 
K|>ecia1  pi-ism  an-angemeui  for  projecting  hnriEontid  surfate* 
on  tho  screen.  The  liinterii  is  litlctl  with  a  lirockio-Pell 
arc  lamp,  which  burnt  remarkjibly  st«a<lily  at  the  recent 
Bakcriun  lecture  given  by  Mr.  Norman  IxxJtyer,  when  the 
p]».nt  vfa»  run  for  the  first  time. 

Hamburg.— There  are  in  this  town  70  establishment* 
liglited  by  olectnclty.  ei>m|>rising  about.  300  arc  and  -l.-^OO 
ini-a^udei^ence  lam^its  besides  two  central  etatton«,  and  ODe 
in  coureo  of  conetniction.  each  8Ui)plying  1,000  lamps. 
Siiiro  1882  tho  MnniffiiwI  Council  has  had  a  eeniral  station 
for  li(4hting  the  Senate  Hoiwe  with  the  adjacent  buildings, 
the  square  of  the  Hotel  de  Ville.  and  thren  warehoosoa 
The  (I'minill  now  pix))iuBo  to  onttiblisih  a  c-entral  Rtulion  sup- 
plying JO.OOO  liiinps,  and  vajwMe  of  working  double  ihi* 
number.  In  the  warehouaea  of  the  Free  Port  there  ara, 
moreover,  .'iO  aic  sind  4,000  incandeseaoce  lamjw,  and 
several  olej^lrit;  lighting  jirojertii  are  under  consider-ition. 

BreslAU.— A  committee,  Raya  hdiutrw,  appointed  by  the 
Town  Coimeil  to  inquire  into  the  best  means  of  installing 
the  electric  light  in  the  tovro,  has  reported  in  favour  of  a 
large  central  suitiun  to  supply  ri.OOO  lara|»,  difitributed 
throughout  an  area  tiie  Ixtundary  of  which  is  at  no  point 
farther  than  1.200  metres  from  tho  genemtiug  (taiion.  Il 
is  lint  tiiteitd(>d  to  ask  public  U'liders  for  this  inatallatioa, 
but  to  entrust  it  lo  Messrs.  Siemens  and  lUUke,  of  Berlin, 
who  will  submit  an  estimate  IkianI  iijion  a  goueral  i>lin  of 
the  district.  The  management  of  the  central  station  will 
Iw  in  the  hands  of  tho  MuniciiMlity.  Thene  teeommeiMla- 
lioiiB  of  the  committee  have  not  yet  been  fiially  adopted. 

PariB-Lrott-MarB«UIes    Telephonic    Line.  —The 

Profoel  of  tho  DL'iwrtnieiit  of  the  Ithone  has  cunimuni- 
aite*!  to  the  Lyon  ('hamW-r'  of  Commerte  a  letter,  in 
which  the  Dircct«r-(.ieneni.l  of  Post«  and  Telegraf^ 
announces  (hat  the  work  in  conitectton  with  this  line  will 
prol^hly  be  completed  within  two  and  a  half  months.  It  it 
prolM^ilc  that  communication  will  be  cstab]i«hod  between 
I, yon  and  Mai-seilles  about  the  middle  of  next  raoDth.  and 
between  Lyon  iuid  Furis  about  the  middle  of  June.  In 
regard  to  the  pi'0|>o»cd  line  l)etwoen  Lyon  and  SU  KtierutCt 
the  offer  of  the  Lyon  Chamber  of  Commere*  to  advance 
the  &uni  iiece»;iu*}'  for  its  eatablishmerit,  with  a  view  to 
obviato  any  delay  in  commencing  the  work,  will  no  doubt 
lie  accepted. 

Legal. — The  great  laaap  eaeo  between  the  F^lison- 
.Swan  Comjmny  and  Mr,  HolUnd.  or  rather  between 
the  former  and  tho  Bniah  (-"omiKinj,  has  been  |iro- 
cee<ling  during  Tuesday,  Wednesday,  and  Thurwiay  of  this 
week,  and  tvill  lie  continued  un  Monday  next.  The 
opening  for  the  plaintiffs  and  the  evidence  in  their 
favour  h  very  similar  to  what  has  boon  put  forward 
in  previous  cases,  and  wc  thiuk  has  uo  voi->'  groat 
iiiterest  for  our  rcsulors  generally.  It  is  said  tbtd-i 
the  defondaiitM  Have  8ome  new  ovidoiicu  to  bring  for- 
ward, and  this  will  probably  form  the  moet  im)>ortai>CS 
feature  of  the  case,  except  the  judgment.  Of  courae,  thff 
greatest  interest  vrill  centi-c  in  the  latter.  Kor  the  ivaseitC 
it  is  alMolutuly  imiMiKiibte  to  foretell  what  this  tvill  be,  and 
jiatloncc  muiBt  bo  cxarciscd  for  some  days  Co  come. 

Eleetrio    Lighting    in    Germanr* — At   a 

meeting   o(    the   (iiarmaa  Association   of   tias   and   Wm 
Engineers,  a  report  on  the  pu»ition  of  electric  lighting  in 
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n«nnaiiy  wm  read  liy  Dr.  Khilliiijj,  who  |>oitit«r1  out  ihat, 

altboogh  the  no^  illiimiiuuit  huii  Ixicii  mnot  tar^oly  a(lo|)te(! 

outside  of  tbu  tirclcs  of  ilUlribiition  sujiidiixi  hy  th*  giia 

conponiest  it  miiBt  Iw  admitted   that  it  bml  ulso  tDAd« 

twtiiMe    iM-ogreoi    in    sevenil    cilieA    xiipplitMt    with    t^. 

Tuking  iiii  liggn^le  of  thirtv  Ur^u  towiiK,  the  niimliar  of 

fBlAbtisIimontA  ti};hUM]  by  iitwtricity  had  aii^ontetl  in  the 

CouiM  of  the  two  List  years  from  I3i^  to  604  ;   the  mimU-r 

of  arc   Um|Mi  from  501  to  3,280,  uiid  ihiit  of  iiH.-iindo«ccnt 

laniiis  from    10,403  to  .'iU,469—amountiri;j  to  about  4  |wr 

wilt  uf  the  number  of  ;^its  l)iirii<>r!(  in  the  sumo  towns.     The 

I'trseiit  itositioii  of  electi-ic  lighting  in  si»mo  of  the  lurgeMt 

'  theiM!  towns  nv'ill  be  notei]  inidcr  their  rcA)K;ciive  iuidics. 

WeBton>«npor-Mare.^ Agitation  is  Rtill  •^\i\ji;  r>ii  to 
_rt»  electric  light.     At  the  Wt  mi-etiiig  o(  tlie  tnwn 

a  lotl«r  Wft8    rend    fioni    Dr.    \V icknlfOtl,  an 

f<iIlow»  : — "  May  I  ask  of  yon,  in  the  name  of  «  very  bitge 
and  inflnential  body  of  nit«|Jiiyere  {whose  interest*  I  have 
frwiuently  reprwent^l  iit  yuiir  monthly  nifli'tinys),  whut 
**teji»  your  Hnanl  jirojMiBe  taking  a«  rp;^jnl>;  rho  ;nlo|iliori 
<*f  the  el«:tric  light  for  ]>ilhli<;  uiid  private  piii-jjoBca  in  the 
*.own  !  Th«  «ea«on  will  won  cotnuieitfe.  The  (lublic  want 
t.he  light.  Pray  enlighten  tlioiii.  The  illness  of  my  «oti 
±Mk.e»  me  awuy  from  home  for  the  next  thrfc  wotikm,  tharc- 
Son  I  shimtd  Ijc  <;Iad  if  your  answer  to  thi«  note  conld  be 
a  public  one."  Mr.  Knight  »iid  the  Hoanl  had  thought  the 
vnAtter  over,  and  they  had  been  waiting  until  the  new 
fioMi)  bad  been  elected.  After  thia  had  boon  done  ft  'woidd 
1x1  well  to  a|)|K>iiit  a  comniitu**.'  to  diiicn»>  the  subject ;  in 
fact,  thrnt  ttw  a  ix-wltititm  down  to  thitt  ofWt 
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Cootaot  Electricity. — Kxnei'K  recent  researches  in 
,\rpon  of   his  contention   that  there  in  no  niich   ihinn  tie 

itact-elcetritication  were  founded  on  his  experimental 

lOHfl,  that  if  un  insulated  conductor  be  connected  with  an 
dettronieler,  »nd  the  lutter  then  di.sconnected  from  the 
earth,  ami  if  the  c-i|icicity  of  the  conductor  l>e  then  altered, 
^  elecLromctcr  will  remaiu  uniitreetcd  ;  whercuw,  according 
to  I  he  contMt  theory,  there  should  Inj  a  flow  uf  uluttricity. 
The  concKwion  of  Kxner  has  been  objected  to  by  HallwiitUu, 
Extier  is  still  inclined  to  «iip|>ort  his  own  opinions,  ami 

tes  that  the  objcctiouR  rained  :i{f;iini4t  ihem  do  not  luny 
'Any  weight.  Uo  claims  tha.t  iio  chiiiige  is  pi-oduced  wheti 
tile  grating  is  brought  into  contiivi  with  a  conductor  von- 
Miting  of  a  different  metal ;  such  n  ehang©  k  rcquii-ed  by 
the  contact  theory.  Ho  has  not  attempted  to  det-pmiittc 
whether  it  would  be  required  by  the  rhemical  theory,  nor, 
«a  fiar  us  he  it  arnire,  hu  the  ipicstion  lieun  considered  by 
oUttfs. 

The  Electric  Light  in  Italy.— The  contra,'  atation  ut 
'emi,  which  wm  i;onip)et«<I  irj  tVbniiiry  last,  is  cujoible  of 
pylyiit};  3,000  incamh^concc  liinqw  of  18e.p.  The  worhn 
ipriae  three  grouj^e  of  machines,  each  coin^ioi^ed  of  a 
ird  turbine  of  liiO  h.|>,,  im  alteniiitii)^-cwri-iit  dynamo 
:!,000  volts  and  10  uni|}ereH,  and  the  mejin-s  fur  exciting 
latter.  The  works  aiv  usLabliKlieil  outnidc  the  town,  at 
metres  from  the  wulls^  The  current  in  dtslrtbiit4;d 
mentis  of  ^I  2i)*ernow8ki  tiunsformvrH,  oiich  of 
watts }  the  tension  of  the  secotnUry  eurrent 
100  volts.  All  the  <!oridiirt)ii;{  wir(«  uro  iincuvereif 
overhead.  Bcsidus  the  lij^hting  of  ]>i-ivat«  houses,  the 
Uatioii  supplied  the  public  lighliii;;  of  the  town,  maintuitiing 
350  inc&mleec^nce  km{ie,  of  which  the  caudlc-|)owut'  variva 
from  10  to  -W,  and  which  ure  charjjed  for  at  the  i-atc  of 
4  to  13  c«ntimes  ('4  to  l'3d.)]wr  hour.  Eltietric  lighting 
ha*  been  roocnUy  introduced  in  the  towns  of  .\i-e1Iiiio  .tnd 


Omegnu.  The  Arelliiio  station,  whieh  ia  by  far  the  more 
im|)ortant,  ia  cnpiihie  of  niaiiitainiiig  '2,500  incanilescence 
lum|K<^ 

Properties  of  Moltou  Silver.— At  a  rciwnt  meeting 
o(  the  .Social*  Kriui(,-:iiiie  de  Fhj"Tii(|Uft,  M,  Violle  made  known 
the  rexults  of  hix  reseorchef;  on  this  subject.  He  in  the  firat 
pUue  exuminixl  into  the  eml!»ion  jinlanHation  which  wah 
{minted  out  by  .■Vrago.  but  which  has  recently  received  but 
Little  attontiuu,  prolaibly  by  lemion  of  the  difficulty  of  u 
clear  inatndesceut  surfaca  The  ]ihotopolariniot«r  of 
M.  f'omii  exhibitetl  a  ]joIari«ition  increasing  regularly  from 
0  to  i<0  dcgree-s.  The  propoilioii  p  of  palari)«ed  light  con- 
taineil  in  the  Ixiam  from  the  molten  meta-t  is  017  under  an 
angle  of  30",  033  ujtdur  nil  an^lo  of  45*,  O'nfi  under  an 
luigle  of  60*,  0*77  under  ah  angle  of  'y,  ami  0'#4  under 
jui  an^le  of  8fi'.  The  results  of  obttetAittion  ai-e  exjirosaod 
by  the  following  foi-muk  : — 

p  =  {l  -co*  i)  fl+cosrs+i,). 

In  the  Bocond  phice  M.  Violle  sought  to  comimrc  the;  total 
etiurgiw  rwpOctivcly  radiated  by  silver  ami  by  platinum 
at  their  tfimjieratiirefi  of  fnaion.  Ky  meaua  of  a  thermo- 
Iwiiery  ho  found  that  the  total  nuiiiilinn  from  melting 
platiiinni  19  ri+  times  that  from  meliiny  Mlver.  The  niti<t 
of  the  hmiinuiu  inteiiHitien  is  30  times  gi'uiiter. 

niuminatioti.  We  triu»lat«  the  following  from  th« 
Funiinkitrf  of  M.  lluFipitalicr : — The  ilhimlnatioit  proiluced 
aX  II  ^ivcn  iMniit  by  a  Inininuiiit  [ttcus  is  the  '^uotiotit  of  the 
illum)nulin^  (K^wcrof  this  focaiH  by  the  sqiuu'e  of  the  dis- 
Uiin-e  fi'oin  it  of  the  point  in  <|Ui<)^tion.  The  practical  unit 
of  illuiJiiii^tioii  ix  the  fiuullriH'irr  or  fnirif-tudfr,  i,''.,  the 
illumination  jirotliiccd  by  a  !>tai]dani  nindlc  or  n  uirccl 
burner  jilacc^l  at  the  distance  of  a  metre.  From  "JO  to  30 
candle  mctrc>*  of  illumiiutioii  are  roi|)iii-efI  at  nny  jwint  Co 
constitute  a  sufficient  light,  and  at  least  .10  caudle  metres 
are  required  oti  a  reading  Uible  to  avoid  fatiguing  the  eye. 
Thi!!  illumination  [rt'uduced  by  u  source  of  li{{ht  is 
pro|  tortioiiate  to  the  iiiteuMty  of  thia  source  and 
inveiitcly  pro|>ortioiiate  to  the  square  of  ita  di»- 
tiiTice  from  the  |>oint  (o  1>e  illuminated.  Coiisetinently, 
illumiiiatinu  should  be  expressed,  not  in  csndle-metro»  or 
cjircel-mctrc?,  but  in  rniidlf.-  ;«r  ,y/«(,rre  nufie,  or  \i\  mrifh  ptr 
siftMi'-  iiii-lrr.  The  lit;ht  nuliutod  by  a  candle  throuj^h  a 
sphere  of  1  metro  rndina  is  dixtrihuud  over  a  total  surface 
of  Ib-H=  l:i'i! /W-;  the  illumination  is  therefore  12-6  tinios 
IcsH  than  if  the  whole  of  the  light  priHlucod  by  the  ciuidlu 
illuminitte<l  a  surface  of  Im''  at  a  dinUnce  of  1  metre.  The 
candle  per  squiire  metre  k  consciuently  a  unit  \'l-fy  times 
gi-ituter  than  the  candle- metre.  An  ilhiniiiiatioii  of  1  candle 
|»er  fiijuaiw  metre  ix  reiiuisile  to  enable  one  to  write  a.'* 
easily  as  in  <liiyliKbt. 

St.  James'  Vestry.  -At  the  meeting  of  the  Ventry 
on  April  12,  the  l.i>'htin};1'omniittee  rei'ommunde<l  that  the 
cotifierit  of  tho  Vestrj-  tw  given  to  the  St.  James'  and  Pall 
Mall  Comiaiiy,  but  after  a  coiisidorablo  dimciwsioit  the 
matter  wi*»  refen-ed  lo;i  cummitlee  of  the  whole,  Veshy  for 
further  coiii<i<lenitiuui  This  was  at  the  insitigittioti  of  a 
Mr.  Wiiuiett,  who  won<lero4!  why  olertiic  lighting  com- 
[xiriicM  desired  a  |nrtitrii1ar  |Kirt  of  tho  jmrifih  to  light,  Mr. 
Winnett's  argimicitt-i  against  i>ermission  by  the  Vestry  were 
ot  the  uauul  slcrootypod,  pig-lioadod,  Johti  Hull  tyt»e.  Some- 
one olee  tuid  s|*ent  a  lot  of  money,  and  failed :  ergv,  tho 
jireseut  company  niuitt  also  fail.  We  know  nothing  of  the 
comjiames  ruferreil  to  one  way  or  the  other:  but  we  do 
know  this,  that  no  argaiftwA  (A  *vi\>b.  &  VwA  ■vt    «'«rf5^  *. 
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moment's  ooiisidenttion.  We  do  not  hold  (hut  ;i  vi.'«try 
aboutd  consent  at  the  tirat  i'e<}ueet ;  but  tturely  if  ttio  niattur 
has  bottii  vofezTeil  to  a  committee,  and  tlwt  committeo 
hu  mnrle  ilue  iitc{uine«  as  to  tho  jilmis  of  the 
Gom]mny,  and  rpfioixed  favoumWy,  it  ^eenis  ahsiuii  tfuii 
another  committco  i^hniiUI  hav«  to  gn  over  the  flame  j^ivuiid 
*nd  do  tho  wmc  work  over  again.  Th«  vote  of  the  Vestry 
is  HJmply  thi«  :  we  form  u  ootnmitteo  corislFting  .>f  certain 
men  to  do  certain  work,  bocaiiBe  we  thoHjtht  them  wiikiIjIu 
of  doing  thill  work  satisfacloiily  ;  hut  now  they  have  done 
tjie  work,  we  say  thoy  wcro  iiicnra|)Ctent,  luirl  the  work 
must  be  done  over  iigttin.  Is  not  this  »  fine  cxnmplc  of 
Rnniltlodoni  1 

Portable     Electric    Ushfcuiff    Apparatna.— The 

nji^Ktritiis  coiistriuted  ^y  Vtunr.  and  L'u.,  uf  Buda  I'cath,  to 
fucilitnto  llio  movument  of  twnjis  hy  railway  tmntit  dnring 
iiif;ht  hiLs  licen  found  veiy  ;;prvicahlu  durtnf;  certain 
ptnTcd  in  Sonth-Kistern  Hungry,  on  the  frontier  of 
liu.  Itamuin  iiurjHwe  is  to  avoid  confusion  at  rail- 
IJ^  at-itiom  on  the  oocjisions  »f  the  onih;irkiit<ti>ii  or  arriviii 
of  lurjiu  iKjdiijs  (if  men.  It  ooniiH-ifids  n  t^lllli|K>^tahle8t6am- 
eIlgill«  of  6  h.}).,  in  the  rear  of  whmh  in  locatod  uii  al(«i^ 
iting-cairrent  dynamo  miichino  of  the  >!i{>en)owi<ki  jMttem, 
kpnblo  of  working  eight  nrc  Lani|»,  ivich  of  600  candle*. 
A  vail,  wmcwhHt  similar  to  thiwie  uin|»Ioycd  for  the  tran»- 
jmrt  nf  fnniiture,  cames,  in  addition  to  the  LimpBund  their 
aujjjMtrta.the  |)ost«  which  are  U>  I'Htry  the  line,  2,000raetrejt  of 
wire  coile^l  on  a  dnim  (which  is  mouiitwl  n|»i)n  ii  carriage), 
the  noceetjury  tools,  and  two  water-taiikH  for  the  supply  of 
tho  engine.  Both  the  viipno  and  Iho  van  are  coiiBtriittcd 
to  lie  readily  transferred  to  rail  way -platform  waggon*,  ami 
thui  transported  by  rail.  On  airival  at  a  givivi  railway 
Ktation,  some  of  the  workmen  ei-ect  the  iKwt*  aiid  Imatt'  the 
lamps  at  the  iwiiits  iiidicaitcd  to  them,  uhilst  the  engineer 
la  getting  up  Rtetm.  Le»w  than  seven  houi-s  siUfico  for  the 
installation,  by  eight  workmen,  a  fitter,  an<t  an  onKinocr; 
whikt  the  whole  aiijiaittttiB  can  he  dismounted  within  live 
hoiira.  The  cont  of  tho  lighting  for  the  eight  arc  lamps, 
(iuriiig  ten  hours,  wa<  li-5fr. ;  the  whole  apparatus  costing 
»l>ont  21,000fr. 

nioioohronoHoopio  Method  of  M.  Hermite.    To 

ohiain  a  di^tin^t  |diot'..>^rj|>h  ni  tin  tjljjoct  moviti;;  with 
great  velocity,  as,  for  inatanco,  a  rifle  bullet  travelling  at 
the  Mt«  of  400  metreii  (1,301ft.)  jwjr  soeond,  ia  pritm  fj.-ii; 
and  from  tho  iwpiilar  point  of  view,  a  somewhat  ditfitridt 
prohleai.  It  has  been  very  iiwitly  snlvotl,  howcTer,  by  M. 
Gu«tav6  Hermite.  under  the  condition  that  tho  object  must 
be  in  darkness.  He  «imi>ly  iilumiiute*  it  l>y  the  spark 
from  an  induction  toil.  Tho  sparks  from  thin  inxtniraorit 
occur  at  pctfoctly  roguku'  inlcrvaU  of  time,  so  tliat  the  only 
pitnetioal  difli«ulty  in  tariyinH  tl»e  fiug^ested  means  inio 
effect  ia  to  accnrately  meaaiu'c  the  duration  of  lllu 
interval  This,  M.  Hormito  has  aceomplished  by  the 
UBC  of  a  diajiaaon,  of  which  the  rinmber  t.f  vihi-a- 
tiooB  iMsr  secotid  is  accurately  known,  and  which 
is  simply  a  thin  sUip  of  wteel  fixed  in  a  ineiiillic  hulder. 
It  is  set  in  vibration  by  beuding  it  with  the  tiitger.  If  now 
it  be  illimn'nateil  by  ajwrks  from  a.  Kuhmkorff  coil,  and  the 
numboi-  of  vibrations  of  the  »lrip  hapijens  to  be  I'ljual  to 
that  of  the  spwks,  the  strip  will  be  seen  in  a  position  of 
inclination.  If  the  mimljer  of  eparks  be  double  that  nf  the 
Tibcadoiu,  the  strip  will  be  &ecn  in  tho  form  of  a  V.  If 
there  be  discord  between  the  lumibeni,  the  branches  of 
the  V  will  apiHjar  to  cUts©  iind  ihtui  tii  ujwji  again.  It  mIU 
be  seen  tb.4t  iheoe  phenomena  aBord  <  mettaa  of  raaulatii 


tliv  coil  so  that  it  may  give  a  dotcrmiiuito  iiumW  of  ^^bn- 
tioiis  and  sftarkG  per  second  ;  and  the  meooa  in  question 
arc  found  to  Ik;  very  prjirti«i!  and  very  nccurate. 

lacanitosooneo  FllamoDts.^Somc  intoreiEling  obMsr* 

vatioiis  I'eUtive  Nj   tho  «%trI>on   ttlamont«  of  ineamleHcence 

lamp  havfl  recently   been  made.     In  testing  chemically 

I'ertain  filaniente  said  to  be  of  a  material  other  than  cwbou, 

Mr.  Ucsmund  FittOcvidd  Iwiletl  them  in  strong  sulphuric 

acid,  with  tho  view,  if  carbon  were  [wesent,  of  obtaining 

cnrbniiic  oxide  and  sulphurous  acid  a«con)iug  to  the  react- 

tioD 

H3S0^4-C  =  CO  +  H^S<\ 

No  mioh  reaction  ectrtured ;  tho  lihimunts  in  i|ue«tiou 
remaining  unaltered.  IIc-foi-e  tommittillg  hlm*«lf,  however, 
to  the  coHchuion  that  no  carbon  wan  present,  the  expcri- 
nientor  took  tho  precaution  of  repeating  the  exjwiriment 
with  lil.init'!it«  known  to  Tte  of  carlxm.  These  tilaroeut« 
also  remjiine<l  nmiltweil  after  pruluugwl  Imiling  in  the  acid. 
This  result  justiliee  the  concliuioii  that  tbo  carbon  of  lamp 
filikmcnt«,  unlike  urdinaiy  carljon,  is  not  acted  njion  by 
tiu1l)hnrio  add  al  il«  boiling  point-  It  confirms  also  the 
conclusion  arrived  at  by  Mr.  Anthony,  that  tke  niolocuUr 
cotistitutioii  of  a  filament  of  carlMiti,  obtained  by  beating  to 
redneas  a  hlamciit  of  organic  roMllcr,  becomea  modified 
when  the  raatcriid  is  subjected  for  a  certain  period  of  time 
to  tho  com|HLraUvc]y  high  tem{>eraUinw  obtuiued  by  its 
iticandeKcence  aa  a  lum[>-lilament.  Mr.  Anthony  found 
that  itia  mole<:ular  change  is  indicated  by  an  increase  in 
tho  Bpccilic  I'Gsistauce  of  the  carbon.  0|iQratiiig  witb  a  new 
fibment,  he  observed  that  a  diminution  in  its  resistance 
occurred  at  a  com|KU-alively  low  lom]>cruture,  and  that  the 
resiHbince  steadily  diminished  as  the  temperature  was  aug- 
menled.  But  after  the  filament  had  been  allowed  to  cool, 
its  initial  resifltanca  wm  found  to  bare  aogmeuted.  The 
same  fact  has  been  c1>served  by  other  inveatigutors ;  bat 
one  of  Mr.  Anthony's  results  ia  probably  altogether  nord. 
Operating  with  certain  incandescence  lamps  ttdong  currents 
of  ti,  )^  and  10  anipei-cs.  and  giving  luminoos  intensitiea  ol 
32,65  nnd  135  candles,  ho  found  that  the  rcsistAnces  oC 
the  lilamonts  hitd  appreciably  diminiiohed  after  the  bunp« 
had  been  woi'king  for  from  300  to  300  hours,  and  that  »nb-- 
setjuuntly  the  resistance  steadily  tntToased  ap  to  a  certain 
point  as  the  working  was  contituied. 

Batb.— At  the  meeting  of  tlin  BatJt  Town  Council,  t1 
(nost.  impurtant  item  on  the  agenda  was  :  "  To  receive 
reiKHt  from  the  aimmittec  appointed  on  tho  2nd  of  Augusta 
hist  to  consider  the  (|u<i«tion  of  lighting  the  strouts  of  tb; 
vity  with  the  electric  light"  Tho  re[M>rt  simply  sttlcd  Umti: 
the  eommitt«n  had  made  enquiri^  of  other  towns  where  Ui< 
light  hud  Iteen  adopted,  and  awaited  fiurther  iiutructiom 
The  Town  Clerk  said  before  they  pruceodcd,  he  wm 
road  a  chiuse  fi-oin  the  MiinicijMl  Cori>oratioi>a  Act.  I' 
was  a£  follows: — "A  mcml)cr  of  the  Town  Council  ahalC 
not  vote  or  tjike  part  in  the  (liacussion  of  any  nutter 
matters  in  which  he  has,  directly  or  indii-ectly,  by  himself^ 
or  by  his  jjoa-tncr,  any  i)cciini;uj  intenwU"  Mr.  Commaii 
said  he  could  not  accept  that  ruling.  If  abai'ebulders  ii 
tho  gill*  compfiny  or  electric  lighting  com)Mtiy  could  nc»^ 
vote,  then  hiUf  the  Coimcil  were  clebarrerl,  which  w»* 
ridiculous.  Alderman  Chaflin,  as  one  of  the  directors  of 
the  gas  company,  could  not  conceive  ajiytbiiig  more  crori 
or  more  unjust  than  that  the  mouths  of  those  wbohapjieiied 
to  be  sbareholdei'8,  or  inteieeted  in  the  gas  company, 
should  Iio  cloiscfl,  and  that  tboy  could  not  i>oint  oiK, 
ratepayers,    the 
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SAINT-ETIENNE  CENTRAL  LIGHTING  STATION.* 

UV  HYI'l'Ul.YTi:  KuNTAlM-. 

Tho  workfi  iiistAlloil  al  Saiiit-Elioniio  for  tlio  oluctriu 
lij^htiiig  of  the  ccntiiil  jwrtioji  nf  ihu  town  by  the  l-Vlisun 
oy>t«m  jtr*  xhowii  iti  tho  ac(^(mi|iiiiiyiii^  illiiiitnitiou^  ^'^n^- 
\,  'J,  A,  «ii()  4  roUtc  to  Lbo  iiUK-iiiiifixxini,  umL  Fi};«.  o,  6,  7, 
mikI  S  to  the  mode  of  ^oii|hii^  t.bc  dyiunios  aiitl  ti»  tha 

KM'itcb-tKMIYl  UlTItllJtomelltil. 

Tbc  P/IUoii  Kloctrtcdl  L'ompuiiy  of  Snint-Etiuiirm  vtm 
estahlUhml  in  May,  ISliT).  it»  wurk»,  which  wore  initinlly 
ili94)};niMl  for  the  auiiiilyuf  1,1U0  umiwres,  uorv  iiMii;pinit4><l 
<ivu  moiitb*  ftfterwariU.  By  aiicuesuivo  ilovelo|mii3tttA  thi'y 
W*vc  now  hoed  luiulu  ni|iulj1u  uf  Mtpiilyinf;  2.aOQ  iimiiuns. 

The  Iij;ht  i«  Mipjilioil  at  the  |>rio«  i»f  G  cuntiini-s  (;J<I.)  jwr 
limp  hour  of  ll>  ciiiKlIc*.  Tlie  charge  nimle  U  hy  niec«r, 
hut  (uich  cliunt  {m'i«  nn  uiiiitinl  tixi'<f  .■'iiiii  of  Sfr.  hO 
cenltmcK  ('><i.  Iltl.>  in  addition  to  the  |irie6  of  the  currant 

nUMlJiMl. 

The  wurka  arc  nitiuilcti  in  the  vury  t;ciiti'v  uf  tliu  luwii, 
in  a  yani  hatini;  an  area  of  iilwitt  300  aijiiArc  metres  (ahoiil 


[tondent  K>L'rthii^  jjijcctore  und  »  fii(i(|>lcmcntAry  dunlco; 
engine.     The  eHcupiag  nteani,   even  ttLit   which   may  )k 
fin^m  the  ^ifntr-viilveR,  in    i'nllnct«<l  hy  a  eiut^iron  \n\*o,  a 
iiao<l  to  hwit  lliB  fewl-watcr.     The  Bystttni  i>f  stoini 
is  fu)  iin-Hngeil  th.it,  hy  tDniin^  a  vulve,  the  Htoun 
(lifftct   to   the  fthaft   oi-  to  the  feetl-vater.     The 
lik-c   thu   lN>ik'r»,  uiv  fmir  in  numlwr.     llioy  an 
prtiiwiu'c  com|)oiiiiil  tuiicicm  cii^iiiBi>.     Tho  KlkTe-valvtia 
iDtiiT,  oil  the  (J4}ttinnl  iiystem,  nith  ox|>itmioii  your 
lat«<il>y  hanJ.     Hio  cyliivJcn  arc  2tM)  (about  lUn.) 
420  (nhonl  16-5tn.)  niilliinvti'tiis  iu  duunetor,  with  tbo 
Btmlce  of  GOO   (2ft.)   raillimetreo.     The  cnuiks  aiake 
i-vvoh)Liiiiw  |H>r  minute,     llic  coii«i)m|>tivn  U  About  1 U  ki 
gramiucK  (:}2ll>.)  of  sleani  [lur  h.\x 

At   the  [ireHHnre  of  6  kilognuiiniVA  eitch  eii^^ne  nonua) 
dcv«Io|>ii  from  70  to  ~S  h.p.  isffwtivo.     At  the  |>cewnr«) 
II  kitoj;c>'^iniuci»,  fiwiii  180  hi  1!>0  ti.ii.  cBcctivo  «3ui  ho 
tained. 

'Hk-  steimi  cylinders  ui-c,  of  conrw,  >l«tni  jaeketted. 

The  en^iniw  urv  (sith  (tro>idt;ii  with  two   lly  whe*K 
at  each  extremity  of  ineir  cnink-.-)hiittfi.     The  fly-w 


"g" 
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Fiu.  1.— Sention  oa  A  B. 


A  BAQf-m.     K  BiiKinc.     V  liitnrHicilinU-  Shitniaj'.     (1  riDtwtJMii  Wall.     R  l^li*oii  D>iMni«, 
T  Cbhlo  from  Dynuiniw  to  C^iUccton. 


SCO  sqiwre  j-anls).  Owing  to  (he  limitwl  s|»ice  iit  cHspoml, 
II  M[pe€ial  umingenient  hiu*  liaon  luloiiLed.  The  hoil«ra  nr« 
lilacDil  at  th«  level  of  tho  soil,  luxl  the  walU  »i.-iiiinitin]< 
Ihein  uei-ve  lu  foiimhitionH  for  the  enj^nes.  These  walls, 
ill  which  are  coiiUiinnl  the  Hut's  (n,!r  Fig.  3).  rine  nlxHit 
2m.  (Oift.)  nhnve  the  hmlw*-  On  the  other  hand,  the  |.jt>- 
t«<'ting  wall,  Guiisti-uctvd  in  avcnrdancc  with  the  oflici/d 
r«^lationti  for  tho  protection  of  the  ndjoining  pm|M!rty, 
■ervw  ae  a  fontidatiun  fur  ;i  j>oitiun  o(  the  ttynamoc. 

On  the  level  of  thu  suinnnt  of  the  lliie-wiilln  in  the  floor- 
ing of  the  dynamo  room.  The  niciinn  nf  MiiiiHniiKNion  are 
armnj^  wittiin  the  s|iace  of  3  nifftres  (:;  yurds  Tin.), 
beftwoon  the  to|t  of  the  hoilcrs  ant)  the  flooring  of  the 
machine- room. 

The  means  for  gononiting  steam  consist  of  four  hoilere 
with  interior  firo-hoxei  on  tho  Karcot  Bysteni,  having  i'O 
M|U*ro  metres  (aboiit  1,100  sunjire  jiink*)  of  heiting  mir- 
face.  The  fine  i-eceiviiig  the  nnioke  i«  fiitiutcid  al  th*?  I)aae 
of  Uie  iiroUjcting  wall,  and  i^oniiniKiiiwtes  with  a  shaft, 
4S  nMtne  high,  l>ta«e«l  at  the  angle  of  the  works.  The 
IwilBre  arc  mippfied  with  water  hy  means  of  Iwu  inde- 
"  Tr«f>«Ul«<l  frtu"  till-  fl.-™*  liftftatriflU, 


on  the  diMtrihntion  Mde  ;ir«  coiini>et«il  hy  means  of  l> 
to  pnlliox  on  nn  intemicdinte  ?h.ifl  extendinj;  throniil '-- 
the  length  of  the  machinc-mnni,  and  thence  by  uth^r  Ivh- 
tng  to  the  dynamo  pullie^  the  dit  idiiig  helc  jmtsing  hDnRilh 
the  Mooring.  In  onlcr  tuairry  out  thi4  ansgemeDt,  vkrb 
h»e  the  advantage  of  not  onciinilteriiig  theengiiie-rooni<ri>l) 
lielting,  the  Hoor  of  the  dynamo-room  waa  lowered  r?!in- 
(neariy  Ifu)  Ix'iipalh  the  engine-room  flooting,  whilti,  ^y 
tn&am  of  wide  eupulcnicnlary  utairciiaen,  acoM*  Vt  the 
dynamos  is  fncilitaleil. 

The  engine*  can  work  imleiiendently  or  together,  tuaoi- 
ing  to  the  rcijiiirenicnt^  of  the  service     With  this  vit* 
shafting  is  in  HCCtion.s,  and  can  be  connected  oa  requirvil ' ) 
clutohat. 

Piat  pulleynareusior],  OOOm.  in  diameter  (about  lyiL).  ASj 
the  ]iulU-ya  have  friction  chitchos,  and  can  Iki  thrown  in 
out  of  gu^ar  as  re<|iiirud.     In  this  manner  thodo{MtndeiKVi 
independence   of  each   engine  and  of  e:ieh  dynamo  is  il 
great  nieimnre  oI'tdinLH)  at  will. 

I'he  distribution  is  ctTucted  by  three  cniHluctoni  at  fr 
225  to  230  TolU  at  the  termiiuilji. 

The  dyiiamoa  are  s«vi:ii  iu  ntuubor.     The  type  inink 
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coiUtl  arms,  conn^tec)  in  twoMriesof  threeinmiiltipti!  an. 
The  excitinjj  ttirrcnt  lus  so  E.M.F.  of  220(?34l})  vo)t«.  Kocti 
of  th<!sc  having  a  rcsistanc-c  of  45  nhmft,  the  joint  roHiBtanice 
of  ihu  n-hole  isS^-TA  ohnui  (t  30  ohinR),  and  the  currenbcon- 

sso 

auinftd  is  i^-  -    "  6"5   amperes  neurly. 

Tb«  ormaturo  is  of  tto  onlinar.v  form  iu  Eduion  miichin«a- 
Its  int«rrul  resUtuixv  whon  coM  in  001  ohm  only  ;  whence 
it  foUoH-s  that  tie  K.M.K.  ut»nihe«l  in  ths  interior  of  tho 
nuuhine  is  vory  »iiutll,  and  tliut  the  totul  cfficioucy  of  Uio 
dyramos  in  very  high. 


Tbe  umntfoment  contrived  by  H.  Ebol  will  be  rrau 
iindarBtood  liy  rcfcrrine  to  the  details  of  a  switch  Imi 
(Fig.  R)  and  to  the  skekh  <Pig.  S). 

Tho  dj'iiamuE  A  and  A,  iiru  coniioctod  in  fioriee  hy  iD' 
of  the  circular  cotnmntatoni,  1 ,  2,  and  1 ,  S..  These  com 
tatoniarc  all  provided  with  tiol^het  in  liie  arc  of  u  cil 
the  •bjoct  of  wbich  is  to  provont  the  Bimaltuiiooun  Md 
of  two  adjacent  commiitatom.  Kich  cotnrantator  cut 
two  contacts,  A  an<I  K,  which  nei've  to  vnntpldte  the  cire 
of  tho  dynamo  aiid  of  the  network. 

After  turning  the  commutator  1  of  dynanw  A,  to 


Fin.  5. — Switch  and  Rognlation  Do«Ki. 
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D  +  D  -  Poaitive  si»l  Ncgativ*  TurmLii&lN.     C  ?lug  to  CIom  &l*|pi«ti«  Fii>ld.     I  I  Ui)gul*U>iii  (».  Fig.  8>.     &  RmuUrm  Magnetic  FteUJ 

connect  the  latter  to  the  network  (+  1)  it  is  im^oasibla 
turn  thi*  cumtQUtAtor  '2  of  the  same  tlynomo,  BJnce  tt  becoi 
loi;ko<l  by  the  notch  of  the  former. 

To  coiiTiect  the  drnamo  A,  in  eorioa  with  the  dynamo 
all  that  is  roquii'ed  is  to  close  the  commutstor  2,  wli 
puta  Aj  on  the  network  (I  -  ),  and  the  conmut&tor  2 
no  longer  acU 


The  driving  pulley,  which  is  wcilgod  oti  the  armature 
ahaft,  in  placed  between  two  sup|H>rts,  an  urrangement 
which  is  most  favourable  to  tho  durability  and  proper 
working  of  the  machine.  Tho  current  is  taken  from  the 
collector  by  three  pairs  of  hniahes.  Leads  connected  to  the 
tartniiialK  are  taken  to  tho  diBlribution-board  (Fig.  5)  of 
each  dynamo. 


Ptn.  6, — Ximgmmt  ot  Dynamo  CiDnii<sctlan«. 


A  Aniiiiat«r.     K  RMUtAnoyv.     1 1  Hwltehu  for  )>attj»g  Dyuaino  Ciitrtnt  on  wio  or  otlttr  Network  iv,  Flgl.  S  ui>l  Sfor  Jeteib^ 


The  connectiriL'  boards  for  the  dynamos  are  ao  designed 
IfaAt  Bny  one  of  the  latter  mny  be  employeil  in  Huhtititution 
for  another  on  either  of  the  network*  of  the  aystem  of 
three  conduclwrB  without  any  fear  of  short-circiiitiiig  the 
dynamoa,  or  placing  them  in  derivation  under  200  voltB. 
This  ie  due  to  the  gearing  arrangemenU  of  tho  uccuumlators 

S tented  by  M.  Viie\.  the  muna^or  of  the  Ediaon  Electric 
TOpany,  of  Saint-Etienue.  By  this  system  an  iiivei-sion 
of  the-  intended  arrangemenU  is  antonialicjilly  roiulerud 
ioipossible.  and  ,th«  due  praserration  of  the  gonerAtors  and 
utilisers  gf  the  el«ctric  curroot  is  wHurod. 


]f  it  had  liccii  wished  to  couple  the  two  dyaaino) 
multiple  arc,  the  commutator  I^  would  bare  had  to  be  elo< 

iJeaides  thoiio  eontrii-ancoB,  there  i«  other  lockiii):  p 
which  prcvcnt><  the  commut^torsf  rum  being  cloved  prior  tot 
excibLtion  of  thu  magnetic  field*,  and,  coiivereely,  to  \ireu 
the  raapwtic  fieldn  from  being  cut  off  prior  to  tho  intern 
tion  uf  the  external  circuits  ol  ttie  dynamos. 

At  stiirtiiig;,  the  diatribution  hid   been  establithol  iril 
two  con<lui^tiii'«  :  the  lends  resting  on  glaas  ctibM  in  I' 
of  cement.     But  when  the  network  wm   oxtaniladi 
Edison  systom,  with  three  condnctora,  wu  wlofAad.     ' 
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Iw  three  conductors  ure  round  htt-n  of  cnjiper,  separated 
n  anch  othw  by  wood  bloclw  soakcti  in  paraffin,  the 
lie  being  enclosed  in  iron  tubes  Gtlt^l  with  resin, 
lie  cfipiwr  l«rs  prajeut  »  few  centimetres  Iwyond  the 
t  of  the  ttibe^,  and  aru  coiinucted  by  soldering  to  them 
iU  copper  cylinders.  The  oiidH  >tro  oticloficd  within 
M  of  cement,  into  whicli  uIhu  melted  resin  ia  nm. 
rhe  four  feeders  have  the  following  lengths  ntid  sections : 

Mwtion  or  poid- 

livon  anil  iu'l;ii- 

(iK|.  mill.) 


Not 


ExitKth  tn  iiietm 
(»-37i».) 


ilitciii|i,'>liarii-a. 


375 

223 
630 
700 


30O 
143 
3fi5 
41ft 


The  network,  properly  s|)eAking,  to  which  the  UtDjiti  are 
nnect**!,  Iiuh  a  tolid  extent  ot  nearly  5,000m.,  about 
iiO  yards.  It  has  boen  coii9triict«d  with  condiictoni  of 
Ddiforeiit -Hcctioits,  iiccoi'ding  to  the  currvnt  mid  E.M.F. 
ijuired.  One  of  these  types  coitAisU  of  a  [msitivo  und 
ptive  of  200  fi(iu&re  mm.  (al>ont  -S  lujiutra  inchos*),  with 
imtemiediateof  140t<iiiiarc  mm.  (atxiub  2  squuroinchm)  i 
KoUurof  a  pusitive  uiid  iieg^ttive  of  140,  &nd  an  intur- 
\  100  square  mm.  (atoul  -15  3«ii«ire  iiicho»). 

Fiu.  4. — SmUoh  «n  X  T. 
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lie  whole  of  the  plant  in  fixtiireH,  boilers,   onginOK, 

Rinus,   contiection-boAixls,  network,  and  branches  coat 

roiiiuately  ."iOO.OOOfr  (^20,000),  (or  which   wiim  about 

W    lamps   have    been    iiistMlled    and    motive    power 

ributed. 

lie  expenses  of  working  Iring  the  cost  of  the  am|)ere- 

jT  10  O*0325fr.  (about  -335^.)     These  niiiy  bo  taken  u£ 

Pnt— 

»ur OOOOfr. 

ilittbo  arenige  iirice  of  13fr.  per  1,000kg.  0-01 

kication 0001 

btenauM    O-OOSfi 

vni  expense*,  water,  rent   0-01 

Oodt  of  the  ampere-hour 0-0325fr. 

{or  about  -SSSd). 

He*e  figares  are  applicable  to  an  anniiid  jtroduction  of 
tit  1,SW,000  ampere-hours  for  an  average  niunbor  of 
90  lunps  inntalled. 

the  above  ioformntioti  haw  boon  obUgin;j;lv'  sDpplicxl  by 
CbfttttCd,  Uio  nuna^cr  of  tbo  Continental  Edison  Coni- 

5  lit  Paris.      l>iiring  a  recent  visit  to  Saint- Etienne, 
numna  and  M.  Konlaine    were  able  to  vetify  their 
iracy,    and    to  satisfy  tbcmselvea  that  the  works  are 
cotutructed  n-ith  regm-d  to  safety  and  economyi 


M.  El>e1,  the  manager  ol  the  station,  explained  in  detail 
the  working  of  the  apixiratus,  and  eepecially  that  of  tbe 
switch -boards  devieed  by  him 


THE  VARIATION  OF  THE  CO-EFFICIENTS  OF 
INDDCTIOH.* 

BY  W.    E,    SUMPNKR,  B.SC. 

The  co-eHicient  of  self' induction  of  a  coil  whose  magnetio 
circuit  ie  wholly  or  partially  composed  of  iron  is  such  a 
variable  (jiiuntity.  that  it  is  itecoasary  to  define  its  meaning 
more  exactly  than  hiin  hitherto  heen  done.  Of  the  many 
dohnilionn  t>o«Hibto  to  ^vc,  the  l)e«t  is  probably  thatucrorcl- 
ing  t«  which  it  is  the  ratio  of  the  induced  electromotive 
force  to  the  rate  at  which  the  current  is  changing  ;  since 
the  induced  elecbromotivo  force  is  equal  to  tae  ntto  at 
which  the  magnctifini  is  in  changing,  the  mtJo  in  tptestion 
\e  the  rate  at  which  nmgnetiun  changes  with  the 
current.  From  this  it  follows,  that  if  u  curve  be  drawn 
whose  iibeciiwiti  ruiirc^ont  the  ouircnt  and  whoso  ordinatee 
represent  tbc  amount  of  magnetism  or  the  numlwr  of  linea 
of  force  enclnsod  by  the  coil,  the  coefficient  for  any  particu- 
lar current  will  be  rcjrt-oscntod  by  the  rate  of  slojw  of  this 
curve.  The  Bhajie  of  these  cunes  is  well  known  from  the 
rcaoarehes  of  I*rof.  Kwing,  l>r.  Hopkinson,  and  other*. 
Thuy  uiu  {generally  eurh  that,  as  the  ciuTent  incroiifics,  the 
curve  bIoims  very  gra<lua)ly  at  first,  but  bacomM  steeper  and 
atnnper  until  the  rurront  begins  to  saturate  the  iron.  The 
cur^o  then  bonds  ovci',  and  the  slope  becomes  idtimatcly 
small.  When  the  cun-ent  is  diminished,  the  curve  of  mag- 
netism, owing  to  magnetic  hystercsia,  dooa  not  return  on 
itself,  but  is  eucfa  that  it  bocoraos  steeper  and  8te«per  as  the 


CarmnX. 
Fio.  1. 

uurront  is  diminished.  Fig.  I  shows  the  general  gbafte  of 
the  curve  connecting  the  nvUicerl  magnetism  with  the  cur- 
rent. The  arrow*  indiuate  the  way  in  which  the  current 
is  changing.  Fig.  2  is  a  curve  drawn  from  Fig.  I,  and 
is  such  that  the  ordinate  for  any  particular  current  repre- 
nenta  the  iitte  of  slope  of  the  curve  in  Fig.  1  for  the  same 
vaIuo  of  the  current.  The  co-efficient  of  self-induction 
for  incrpofiing  currentaat  Rr^t  incrca.'M^  and  then  diniiniahea, 
white  fnrdeci'oiuiing  curroutK  it  k  Kumll  at  lii-st,  ami  8t«>dUy 
iiiorciiseM  ae  the  ciurent  is  brought  to  zero.  Many  expen- 
montf  nukdo  on  an  elertromagnet,  on  the  field-mugnets  of 
dynamos,  and  on  a  Kajip  ti'aitsformoi'  have  coniplotaly  con- 


J 


Fie.  2l 

Tirmod  these  conclusions.  Owing  to  magnetic  hysteresis, 
thn  niiml>er  of  lines  of  force  enclosed  oy  Uie  coil  will 
deffend  not  only  ttjion  the  current  flowing  at  the  moment, 
but  also  on  (hose  that  have  bcwn  flowing  previously.  The 
value  of  the  co-ellicient«  will,  for  the  same  reason,  depend 

*  Abstnat  uf  rumr  nud  iHiroru  the  Phy«lsU  Sodctv  a(  LowlMVt 
Atuil  141b,  I88S. 
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rm  tho  former  magmtuing  f oroe^  a.nd  nm-  lii?  nhtaincd  of 
ttlmueb  uny  >~>tlas  by  tiring  initoblo  iimgii<;t>»in;{  ctiii'o'it« 
Wforo  the  dctcrminalion  it  mntlc 

The  CO  eHicicnt  for  nn  iiicreiisi)  of  mirrent  will  alwuys  be 
different  from  that  for  a  4!eore,ui{!  of  cnrreiit  Tfaeae  otfficU 
of  hysteresis  tvcre  ohUiiu&l  in  nil  the  ox|)L'rim^iits  niiiiic. 
and  were  ver>'  marked  iii  the  case  of  ;i  Kapp  traiiafornwr. 
Several  niethotU  were  itnod  for  (lot«rminin^tnaco-etiicients. 
The  chiuf  ivcrc  MilxwoIIs'  iilisijtutu  iiiuthiMl,  aiij  n  i»odifii»- 
tion  of  it  l»y  f'rofeaaor  Avrtoii — a  comjwrative  melhoil 
(due  Ui  the  author)  by  whi«fi  llie  iv>etlicieiit  mm  found  in 
temn)  of  the  vniNicit}'  of  »  Bliitidurd  cuiultMuwri  mid  the 
Kocobmmctvr  of  IVufN.  Ayrtuii  Htid  IVixy. 

There  ii>  a  simple  gniphical  meUiuU  for  dbterniiriiu^  the 
current  flowing  at  iiiiy  mvtneiit  when  the  uluctru motive 
furcv  IB  giviui  at  etu;D  iiishiiit,  aiul  thri  ■:o-«flicivul  uf  sulf 
iitductJun  is  given  for  everj-  mliio  of  the  eimwit  lii  tho 
COM  of  a  ttimpla  circkiit  th«  fo]lowinjj  dfjiution  holds  truo  — 

II  t 

Where  C  i«  the  current,  K  tho  olcnromolive  foivc — which 
is  not  iiGCceaHiilv  coiwtiuit— I.  thu  cu-clliticiit  of  sulf-iriduc- 
tion,  and  ( tlio  time.     It  folli>n's  thut 
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Xow,  E/R  is  whiit  the  ciirroiit  would  lie  if  there  ivere  no 
KcU-iiidufition,  and  is  given,  we  iiUi>|K>»e,  for  overy  moment. 
Call  it  <-'„,  and  plot  a  curve,  having;  C„  for  ordiiiates  and 
time  for  uh»ciRiut'.  Plot  another  cnrvo,  having  ntri*eiit  for 
onliiMtu*  und  tlw  corree|K>uiliiiK  valuw  of  L;  U  as  uiwciMu-.  If 
L  is  given  in  sciohniH  nod  U  iiinhniJ),  Tn'It  will  bo  iTificconrls, 
ajtd  must  \m  yhtled  to  iho  Aiime  scale  as  for  the  fnrmrr 
curve.  It  will  l»c  found  best  to  plot  the  valuee  of  L/K  in 
the  nu;;utiYc  diniction,  aa  imlicHtol  in  Fij;.  3. 


Valtu  ofjtm  Suanit      Ttmc  in.  Stcondt 
Piu.  3. 

The  coiwtmctioti  is  iheii  as  follows  :  -Suppose  P,  be  the 
given  initial  point  on  the  current  ciirva  Project  it  hori- 
zontally und  verticitUy  to  the  {wtiit«  T|  sihI  Q,  on  the 
curves  for  I*,'  K  and  C„ :  project  the  |ioint  Q,  horizontally 
to  R.  on  the  current  hue.  Druw  from  P^  u  line  parallel  to 
the  hue  T,  R,,  and  choose  a  }toinl^  P„,o»  it  not  fur  from  P,, 
Tho  |wiut  Pj  may  Ik)  coiKideri>d  lut  iho  ni^xt  point  on  the 
cun'ent  curve,  and  the  ]>rocc*8  which  is  indicated  in  Fiy.  'i 
may  be  re|>c»t6(l  for  the  jHiint  Pj  to  yet  a  thiixl  poitit,  P,. 
und  Ko  on  iinlil  the  whole  curve  connecting  current  anrl 
time  is  obtainud, 

The  cnrveH  have  l*oon  drawn  for  several  caHOH  of  steady 
and  !ilt«riiating  current*,  and  have  yielded  »om«  iittore^tin^ 
result*.  If  the  cveHicienl  1.  w  a  variable,  tho  time  ta.ltcn 
to  cstaWish  a  given  iKirtion  of  a  steaily  current  will  vary 
with  the  amount  oi  the  current  to  l»e  establisihed.  The 
current  may  increase  nt  very  diffei-cnt  rate*  during  tho  riie. 
atitt  may  hasten  and  nlowand  husteu again  while  incioasitig, 
in  a  very  remarkable  mnnncr.  Prof.  Thomjison  has 
oluterved   some  of  theiie  effects  experimentally. 

The  gttiiersl  etfect  of  the  variatiuii  of  Ij  is  to  introduce 
ripjilos  into  lh«  ciu-ve  of  current  obtained  by  amuming 
that  L  is  a  constant  and  etiiul  to  the  mean  of  the 
different  values.  It  is  generally  asaiimod  in  calculations 
ooniiectwd  with  alUriuting  currunu  thut  tbo  KM.F.  of  the 
dj'narao   is   a   nine   function    of    the    time,   a-iid    that    the 


co-eflicicnt  Lis  a  constant  quantity.  Although  (heWM 
tions  are  well  known  to  be  inaccurate,  they  are  gor 
hclievcil  t4i  be  sufSciently  true  for  practical  put 
It  \i  vei-y  doubtful  whether  this  is  tiie  ease.  Ex[ieri 
made  on  the  Fcrr-mti  dynamo  »t  the  Centnil  InittC 
haveshown  that  the  cIoiAi-omotivc  force  curve  is  RUch  t! 
oi'ilinuteH  differ  from  those  of  the  most  favoAu-4lily 
sine  ciu'vo  by  as  much  a«  +  5  per  eoiit.  With  crther  dy 
proWhIy  niutli  greater  varutiomt  occur.  IVolmW, 
with  «oTne  dynamos  the  eurva  of  electromoti vc force  ii 
like  I  hilt  which  wuuhl  i-usult  fl■<^mtho■^umof  iwosirw  c 
one  with  a  period  cijiTc»)K)ii<ling  with  the  current 
nations,  und  the  other  with  a  I^''*^  coinciding 
tliut  of  tho  dyiiitmo  revolutions.  This  will  uci-itr 
ever  there  is  want  of  symmetry  in  tJie  machine,  an 
effect  will  be  much  magiiifiwl  in  the  current  cm 
the  self-induction  is  large  and  the  alt«mationa 
rapid.  That  all^niutiiig  tun^iil«  are  t*"l  generally  I 
sine  waves,  *ieoms  tii  Iw  iwlicatcdby  the  well-knowo 
tioiiB  to  which  eloc-trie  lights  foil  with  altenwtiiig  al 
arc  subjtict.  These  pulsations  are  too  slow  to  ha  diw 
nrdiniiry  current  altcrniitioiis,  but  might  be  in  timj 
the  revolutions  of  the  dynamo.  Thoy  are  so  marl 
the  tiwu  of  one  im|H)i1-int  I^ndon  inatallalioii,  tliat  Mr 
Pourne  has  obsiTved  that  a  rapidly  moving  objed 
not  ]>roscnt  it  continuous  bluiTCtl  api»e»iaiico  as  if 
the  action  uf  a  dtc-atly  light,  but  di«:onlinuou«  ioMj 
that,  in  fact.,  if  a  vnilking  stick  be  swayed  rspiJly  t«  U 
the  appcanincu  Ih  4K  if  Uiera  were  Hve  or  six  instead 

ft  does  not  nppcjir  to  have  l»een  noticed  that  selt- 
duction,  although  always  dcUying  the  rise  or  I 
ciUTcnt*,  may  sometimes  hnstati  tlie  discharge  of  a  • 
ser.  The  cun-cnt  which  diwhargei  a  condenser  hu 
to  rise  and  fall.  The  sBlf-inducLion  will_  never  dell 
rise  TO  miich  w  it  delays  the  fall,  bcwiuse  in  the  formi 
the  potential  difTorencc  of  the  condenser  is  high,  wl 
the  latter  it  is  low.  If  the  self-inducUon  in  the  dlt 
(circuit  by  not  t*>o  bu-ge,  the  condenser  ivill  dia 
«inicker  than  if  no  self  induction  were  (jrewnt 
it  will  alwav*  Iw  is)SHibli-  to  halve  tho  timD<^  disctu 
ibiH  vmy.  At;  aliglitningdiBehaiijcise.«»ential!y  the  aa 
that  of  a  coudciwor,  it  iiccms  prolutblo  that  a  l^htJiii: 
ductor  will  be  onlv  improved  by  tho  insertion  of  wU- 
tion.  l)f.  Lodge  has  recently  shown  that  an  iron  con 
in  preferable  to  a  copper  one,  and  hait  aconiinteil  fwr 
*u|)po6ing  that  the  uxm  conductor  has  le««  eelf-iod 
than  the  coiijior  one.  It  is  im[K)«sible  at  prosvni 
whether  this  is  so  or  not,  but  tho  effect  may  be 
quite  o{»poaitc  cause. 


I 
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TRAVELLING    ARC    INSTALLATION    FOI 
RAILWAYS.' 

BY  TH.  WWHSUdt  ASH  I  «>,,  NKLMARKT  HKl  Sfl 

The  whole  interior  arrangement  of  a  travelling 
latiou  lor  iMilwaye  —consisting  of  a  railway  carriajC* 
with   an    engine,  Unk,  boiler,  dynamo,  lamps,  afni 
|N3Bte,fur  usein  case^of  accidLMtUt  and  emer]gerMrio«^^| 
in  the  accomiwnying  illustnitioti,  I^ig.  I.  ^1 

In  the  centre  of  a  breakdown  waggon  ift  placed  an 
of  the  semi-poila^ble  tvi>e,  giving  about  13  actual  h.p 
dynamo,  series  wouiwl,  gjviri"  >i  amperes  and  .H60  v 
place^l  opj»osite  the   Hywheel  of  the  engine,  ami  is 
(lii-ect  by  me;uis  of  a  4  jin.  l>elt.  It  \s  mountoi  on  adj 
ectvwa,  to  allow  for  tho  stretching  of  the  Iwlt,     I£  I 
time   (he   machine   has   only  to  feed   4 — 6hUQ|J8,a 
motion  of  the  hnnheH  altera  the  tunition  to   the  re 
e.x1onU     For  4  Iam[«  180  volu  \*  iiec«*sar>'.     This 
taking  into  conaiduration  loss  through  long  distiincM. 
nim'htnc  in  full  use  for  8  Umpa  takes  about  l>h.p. 

Above  Ibo  dynamo,  on  the  wall,  is  the  sH-itch-lxn 
which  the  wires  arc  led.  Un  this  is  alM  an  ampen 
mca-snring  unto  10 amperes,  a  main  switch  for  Cbed) 
and  a  regulator,  with  resiatanccs  for  the  lunps. 
Kwitch-botrd  is  connected  with  the  noloc  of  the  d 
by  thoroughly  insuliitod  wires  uf  liigti  condudi^'ity, 

*  I'mu  tlie  UcMtealUmj^t  l£l«eU;tUdmi^-,  Ho.  8,  ^fiSa 
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and  aUo  to  two  iiiEiOiilorH  outeide  the  waggon, 
tlieee  Uat  the  connection   to  the  lumps  is  alvray.'! 

one  end  of  each  side  of  the  wngj^on  are  placed,  when 
OH  of  luc,  the  8  ftTc  lanuM  ({}-9  amperes,  1,000  1,200  i'.p., 
turning  ^-10  hours),     Tncse  are  huitg  itimit  a  iqiecUIly 
witrived  oliuUc  fninie,  KO  that  they  nuiy   not  Iw  liable  tn 
(rom  the  vibration, 
the  side  of  the  WA^;gon  n.re  two  ptdleyft  wiUi  windhisHcs 
tiled  «)ii  lintcltfts ;  on  thi»e  ui-e  cuilxvil  ihe  leiidhig  wires, 
rtifh  by  this  arrangemoiit  arc  easily  jwid  out. 
<V/in|MnnienUt  fur  fuel,  nil.  tools,  Av.,  ;iiii  ulw  pi-oviilwL 
Thf  Htitki^hnle  i«  lined   with  Btn»iij;  sheet  iron  ;  nil  thi" 
Vii!.  itr-  u)»d;(tod,  where  pivssin^  thn>n^h  the  »;ij;;;i.*n,  w ith 
mkiuiite.      Iii)iiif<)iHt«ly  Iwlow  iho  Iwik-i'  i^  a  Uim  of  sheot 
Tnn,  ciniUii'iin^  itljont  H  cidiic  iiiutres  uf  nuler.     A  \Ktrt  uf 
the  oxhuiut  from  the  engine  goes  iiit',>the  tank  to  wvu'm  the 
fUer;    the  remainder  goce  into  the  chlninvv'.     Ihirititj 
DMUiit,  or  when  not  in  uso,  tbo  chimney  can  lie  lowered. 

*J(i  Illy  iNH>f  o(  Iho  waggon,  si  (iLice  is  also  pi-oi-ided  for 
tfitii  Uni[>-|H)Hlii  diiriii^  trannit,  one  lanip  jxiHt  in  m-nui^ti 
■•  im  U.I  lie  e.u>ily  hut^teil  u\wti  ihi;  pbrforin  of  the 
nflpin  or  let  down  uj^iun.  The  lamp  on  this  li^'ht^  the 
WKC  aroiiud  the  w;i(;^i>ei,  ihiu  ioiniiii^  a  Miiall  station  uf 
BBK  On  the  laniivjKJgts  are  twu  insulators,  and  two 
P^kyv  with  st«el  wires  to  ndse  the  liini|w. 


tintis,  the  ix>snlui  of  *orae  of  the«e  .i|>i>earing  in  a  work 
liuUishixl  l»y  Dr.  Boddoiw,  who,  noticing  the  Intents 
of  younj:  Uavy,  obtained  for  him  the  aii[)ointment 
of  cxpenmenliil  chcmiitt  itt  the  BrtRt'Ol  Iiiatiliitioii. 
Hui-u  lie  lictumc  ncoiuiiutod  with  Duviea  Oil  bus,  who 
w.iM  afterwanls  President  of  the  Itoval  Society,  In 
IMOI  Ikivy  rame  to  London,  nud  on  tiie  S'lth  April  in 
lliiit  yciii-  delivorwl  liiit  fint  lecture  at  the  Koyid  Itistitiitioii. 
Thi!  aulijcct  WM  Oalvunixm.  tu  the  month  of  Msiy  follow- 
ing ht!  wasii]i|ti)iiil'tMl  profeiLtor  nt  the  [n.'itiliitinn,  and  at  this 
puriott  hi)!  wgiktuiisiated  laiKcly  in  iiivc8ti;;atiiiy  elcctritid 
.sulijftts.  The  resnlts  of  his  rcsrarehca  were  first  t^'vcn  to 
the  world  in  hi.s  Kikerian  lectnn's  of  1S07 — l«ll,!ind  won* 

^lulJIi«Lv1l  in  tliu  J'leil'K^'jrhiaii  TrutisacfiiiHS  ot  thuec  ycuire. 
Vt!  sliall  not  ciitt-ir  into  the  details  of  Davy's  work.  To 
him  we  owi:  the  discovery  of  the  diK-<ini[iofli(ion  of  the 
Kxod  alkalis  by  elc<jli*olytie  meoiu.  In  fitct,  ho  may  be 
auid  to  be  the  father  of  the  clcctrtdytic  limiich  uf  clwtriud 
Acieiice. 

From  tJ»«  year  1808  to  18U  the  following  paper*,  of 
wliich  he  v-an  the  iLtithor,  were  ruiil  Iteftiro  tne  ICuynl 
Swiety  and  piiblmhed  in  ihfir  Tr'tii.iii.liiiHf.  -"nectni- 
Cheniiial  Hcit&iri'heit  and  the  I)i>Mim|>fj.iirion  of  the 
tlarthfi,  with  (JlwervationE  on  the  Mcttd»  ubtaine*!  from 
the  Alk:dii)G  ^J^ths,"  and  "(>ii  the  Atnalgani  |iro- 
cnred     from      Ammonia,"      read      .Iuhk      30th,     1808 — 


o 
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Umb  l[gbting-w^;^oiis  hd\'e  the  n'lvaric^ij^  thai  they 
■n  be  nut  in  uro  without  deUiy,  und  thi'  lioilev  e^tn  l>o 
Wled  utiring  Lrdii^it  to  the  de.4tiniiti<jn.  Vw  thia  piirEwee 
tW  chimney  can  be  niised  or  luweied  from  the  inside  of 
til  wij^yon  by  mean?  of  fouiilorwoightn.  Theic  is  nothing 
ll^  to  the  tam|<i4  but  l<i  han^'  them  to  the  iiiasta.  The 
^HpinB  lain  uUo  )ie  reptaecd  witlionl  dui);,;er,  tm  each  limp 
wilie  Bivitohed  otr  without  diiitiirbiri';:  thu  uthem. 

Tlie  interior  of  Iho  waggon  is  lighted  by  two  Edison 
doV'UmiM  oil  Imirkets  one  to  the  pi«e«niire'^n^  of  the 
wiler,  Aixl  one  to  the  ilynaiiio. 

For  iii4t>i1l.it4on  <>f  the  lam|i*)  in  [Kxiition  three  men  arc 
tQi)nirud  :  ^liniiij;  titte,  one  num. 


SIR  HUMPHRY  DAVY.  F.R.S. 


Pnh  thin  iacnu  we  i;ivc  a  i>oi-Lntit,  cngruvoit  ou  .itcol,  of 
Humphrv  T)uvy,  who  at  the  commencetnent  of  this 
centurv'  hiiiii  tht>  moiit  cominaiidi n^  |KK>itioii  of  all 
bigUiid'^  Dcivntitic  m-orthics,  Humphry  Davj-  was  liuni 
A(  I'cniuncc  on  the  17th  of  Drccmlier,  177D.  He  wjs 
tdacatoil  at  the  gnmimar  .wihnolit  uf  hi:!  nntive  Inwii  iit 
Tnov.  At  the  a^c  of  tifkcii  Ik-  l<wjnii:  the  pupil  «d  Vi: 
Boriue,  of  IV-iizaucc,  with  a  view  of  eiilmiiL;  the  nitxliul 
jaufMiiioii,  aiid  thus  wun  leil  to  tieuiii  th»  atuijy  of 
tkcmi^tj-y.  While  with  Dr.  Borlajsc.  l)avy  made  nipid 
ugms,  and  eiiterud  n|ioii   .;  'erib"  of  original  invu^^tij^i- 


the  Tlikerian  I,ectnro  for  }i^(t'ii  :  '  On  .some  Now 
Klectru-Chemical  KoseAivlieM  on  Vnriimu  (Jbjcets  [Mrticii 
larly  Metallic  Uodies,  from  the  Alkulinct^  and  Kn-riHe,"  and 
"  On  Some  CombinutioiM  of  Hydrogen,"  NovemWr  IfitJi, 
1809;  *•  Itesoarches  on  the  Oxymuriatic  Acid,  it*  Nature 
nnd  Combinations,"  and  on  tht  "  Ktements  of  Muriatii; 
Acid,  with  some  t^prnmcntn  on  SuljjhHr  and  I'bos- 
phonis.,"  ,Iiily  l;i:h,  IrtlO— the  Ifcikeriiin  LwiUin-  for  1«10; 
"  On  Some  of  the  I'ombiimtionK  of  Oicyinuriiitic  Acid  (Jaa 
niid  0.\yg<ni."  itnd  "On  the  riienitoal  |{elati<iii>>  of  thcfc 
I'liifwrtir-s  t<i  IiiHainiiialile  lliKlic*,"  Noveinlter  l.\  IrtlO. 
and  othet'  {taiioi'^  One  of  Iiik  gi-eatcst  iinentioni'  Wiii  thai 
of  the  ntint-ix  lamp,  the  tiiMt  iiaiiei'  in  ivlatiuii  to  which 
nmieared  in  the  volnmofl  of  TrniiMielMHs  for  IHH,  and 
the  Iwi^t  in  I(*]7. 

Sir  Humphry  became  I'lvsidcnt  ol  the  Iloyal  Hmiety  in 
1&20,  nnd  he  coiitiTinoil  to  urmtrilmtL-  [liijicrs  on  i^iibjtct.^  uf 
jjreut  intcrent  for  some  time,  lie  w.ui  kniglite.1  on  thu  «th 
April,  iHli  (uftcrwarda  aiMlod  a  Wi-wiiet).  nnd  he  died  nii 
May  I2th.  1829,  at  Geneva.  Bold,  anient,  and  mithuMao- 
lic,  Davy  Hoard  to  grtuit  heighu  ol  ncience  .  he  com- 
niandi.'d  ,>  wide  hoiiiton,  and  his  Keen  in-^ioii  jieiietratod  to 
itA  ntmoel  boundaries. 


Loipoig. — This  town  jHMHssses  two  eentral  stations  uik.' 
■JI  private  establishiutiils  lightctl  by  electricity,  together 
tonipribin^  J.)li  ait  and  3,t5'J  m»;a.wVewoc»'ot SA\ft.\ftr. 
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TO    C0BRE6P0KDEKTB. 

AU  ftiffltti  Hatntd.  Sfcrrbirif:)  luvl  itanagtrs  of  Companies 
are  ittvilfJ  lo  fumith  uoiift  o/  Me^ings^  Istw  oj  S'^n' 
Sharei,  IndaUatwts,  Coi^mets,  and  auy  m/in-miilion 
couudtd  vith  Stfririati  Ensfintermff,  vAieh  may  be 
iuitresHny  to  our  naJert.  JnrmtM'i  are  informed  tlutt 
aay  mwuiU  of  litar  inr*Htm\s  mbmiUM  lo  tu  vi/f 
reeeive  our  bed  wnmlaxiHM. 

AU  c»mmanioiiu»ts  itUcitdfd  fm  the  Edilvr  should  U  tuUirtsMtl 
C.  H.  W.  Bioos,  ISU-tiO,  Salisbury  Cmtrt,  Ftttt  SiirH, 
Lnttdoit,  E.G.  Antmyfiwas  wiitiitankalioiti  uJU  m^  he 
uotiad. 


TO    ADVBBTIKRB. 
Adt/etUmnmh  duvid  i-*.  nddrtssrtl  h  Ok  Pnhiuitrr,  ISO-HO, 
S^iabury  Court,  FUtl  SIrwl,  E.C.,  tntd  Amid  reach  him 
not  laitr  than  aoimi  of  Timraiatf.     SpeidRJ  Terms  ji'i- 
II  ifritf  oiH  ht  arrangtd  on  nppiwhou. 

"SITUATIONS  VACJUIT-'  and  -WANT  PLACES"  AdveriUe- 
meati  will  beebargcd  «t  THREE  WORDS  for  ONE  PENNT, 
wUh  ■.  MIHIHUH  cliarga  of  SIXPENCE. 

TO    8DS8CRIBERB. 
"Thk  Elkctricai.  Exuinekr"  fan  }if  hiul,  hy  Ordrr,  from 
fljiy  XewtayaU  in  Town  or  Couidn/,  and  al  the  mrioiu 
Bailway  Slatioiu ;   or  U   oin,   tf  preftned,  Tie  mpjJial 

diteelfroin  Uu  Optr,  on  th  /<JI>yu^ng  Ifrm,*: — 

9  ntoDlhi.                d  uiviiihi.  it  otaultu. 

Usitnl  KiiiiKiloui... 3a.    3J.                fin.  6d.        ..  lit.  Od. 

Within  tliii   PobU!  Unicn    4k.     4i1.        ..      St.  Sd.  IT*.  M. 

Otbw  PIkm 4«.  lOd.      ,.       fa.  fid.  ISa   bi. 

(PmA  Fr««,  rt]r«t>tn  in  Adv»ii«e.) 

CA«sfWd,  Poet  Offite  and  Potlai  Oriiere  for  Suiwn/-/wHs 
and  Adftrtitemetti,  th&uld  he  made  payoff  to 
C.  H.  W.  Biooe,  JS9-J40.  SaIM«r>i  Vmtrt,  Pled 
Street  l^^'h  **'  8e  enmed  "  t'uivn  Jiaid:" 


Every  Subicriber  Ghould  with  thia  luue  receive  a  Portrait  af 
Sir  Humphry  Dav/,  F.R.3.,  without  citra  ohnr£c,  and  falltma 
to  receive  tuch  Portrait  itiDuld  at  once  be  notlfled  to  the 
Publliher. 


NOXIGE. 


tFUJi  our  issue  ofJ«wiusry6vie  ymv  a  Portrait  of  K  Gravis, 
Ewj.,  PraiidetU  of  Vie  Sofidy  of  Telegraph  EMjiM-rrf,  atul  Mtdeil 
OHT  inttatioa  of  giving  a  series  of  Portraiia  of  rmiWrtf  AVofirt- 
ebau  of  the  amiury.  In  ftdfilmetU  of  our  pmtnine  vx  hane 
already  istaed  a  Portrait  uf  W.  H.  WoLUWToN,  M.D.,  F.ltS,, 
and  ihia  myi  we  ffite  tUaX  of  SlR  HuMPlutY  Davy, 
F.ItS.,  vAose  fame  at  an  dtttriaan  ij  stUl  more  prominrat 
than  thai  of  WoLLASTON.  Porlndis  uf  Pott  PrandentM  of  tlie 
Soeittg  are  in  prtpanitvm,  and  toe  heft  soon  bt  Aom  ready  thai 
c/pROF.  D.  E.  ULUJUb,  F.K.S 


SHOP  LIGHTING. 

The  owners  of  a  large  umnbcr  of  shops  have 
adopted  the  electric  light,   aiid    many   others  a 
anxiously  watching   the   time  whep    they  too  m 
safely  give  their  orders.     Wc  have  within  the  pi 
few  days  beard  of  a  number  of  enquiries  from  trad«j 
men  as  to  the  firet  cost  aud  the  cost  of  mfuntcnaiij| 
of  au  iiitilallatian.     Iti  motit  of  the  casea  t^iat  hil 
come  before  us  the  expected  outlay  is  stated  by  ll 
tradesman  hinmelf  to  reach  from  seven  huiidrod  to 
thousand  pounds,  so  the  enquirer  does  not  wish  i 
obtain  his  fight  foriiotbing.   Moat  of  our  targe  electl 
ligUtiug  firms  have  agents  in  varioos  parts  of  tl 
country,  but  we  venture  to  affirm  that  as  yet  no  hoii 
has  systematised  ita  plan  uf  agencies.    There  are  a 
titiough  of  them.  It  may  1>o  difficult  to  obtain  agen 
of  the  right  calibre,  but  nothing  is  ever  done  wilb 
trying.     There  iti  a  lack  of  cuthusiasm  in  the 
tioii  of  email  orders.     Everyone  wants  "  to  bring 
house  down,"  that  is^  to  make  his  reputation  and 
fortune  by  handling  some  central  station  work. 
pcnd  upon  it,  uiilusa  the  greateat  care  is  exercised 
good  many  fingers  will  yet  be  burnt  before  gene; 
success    is    achieved    in    central    station    Ugbti 
There  arc  hundreds,  ii  not  thousands,  of  electric! 
going  about  seeking  whom  they  may  devour, 
there  is  saarc«ly  a  round  dozen  that  understand 
requirements,  or  could  be  trusted  to  satis: 
design  a  scheme  for  the  general  lighting  of  a  smi 
town.    Jf  the  larger  number  of  the  men  who  fly 
so  high  a  game  would  only  restrict  thetr  ouergiea 
those  small  works  which  their  knowledge  and  abilr 
would  enable  them  lo  successfully  grapple  with,  t! 
result  would  be  beneficial  to  themselves  indi 
and  to  the  industry  collectively. 

Another  rcaaon  why  so  many  arc  hankering  or 
central  station  lighting  is  because  they  want  to  haJ 
a  baud  in    the  promotion    of  a  company.     Ci 
station  work  wiU  develop  uatuially ;  meanwhile, 
not  Delect  the  little  orders.    We  arc  not  wri< 
for  such  firms  as  Crompton  and  Co.  and  The  B 
Comj>auy.     They  and  similar  firms  can  uud' 
any  work  coming  to  them.    We  rather  address  o 
selves  to  those  we  think  are  aiming  too  high, 
will  be  as  great  a  surprise  to  many  of  our  readers 
it   waa  to  us,  to  be  told   that  a  few  weeks  ago 
tradenmun    who  advertised  Tor  "  electric  lighting 
was    severely    let    alone    by    those    who    mig 
have  responded  to  Iuh  appeal.      He   is   building  j 
immber  of  shops   adjacent    to  a  new  one   of  n 
own,  and  by  au  arrangement  with  his  leuaota,  pfi 
Kcut  and  prospective,  has  added  a  moderate  amooi 
to  the  ordinary  rent  for  the  purpose  of  providing  tl 
"  electric  light."     I'urther,  he  requires  an  engine  to 
his  other  work,  so  the  matter  is  aimpLified  to  ti> 
installing  a  larger  engine,  dynamo,  battcrioe,  aa 
fitting  up  the  shops — outside  with  arc,  inside  wii 
iucaudesceuce  tumps.     Two  rej^lies,  and 


x-^ 


were  tbe  response  to  the  advertieement.  and  one  of 
ihese  was  from  n  man  utterly  imkiinwii  in  tho 
industry ;  the  other  was  from  a  young  fiim  quite 
capable  of  dotug  some  excelleul  work,  and  fully  com- 
petent to  undertake  this  special  work,  The  Iradea- 
m&u,  however,  is  used  to  the  comparison  of  a 
number  of  tenders,  but  was  quite  at  sea  ag  to  the 
value  of  the  suggestions  from  the  one  responsible 
houfie.  Quite  accidentally,  matters  so  happened  that 
in  all  [urobability  the  work  will  be  carried  out :  but 
no  thanks  wiU  be  due  to  the  score  or  so  of  finus 
who  ou^ht  to  have  been  eager  for  such  work.  The 
capital  of  these  firms  is  sutTicient  to  enable  them  to 
carry  out  such  work  as  this  well,  but  insuAicient  for 
the  larger  work  that  lures  them  to  destruction  as 
the  candle  does  the  moth. 

Farther,  in  a  great  many  shops  there  is  an  earnest 
deftire  to  make  tbe  work  as  healthy  and  comfortable 
ae  possible  under  the  exigences  of  modern  businees. 
It  is,  perhaps,  a  mistake  to  suppose  that  the  hours 
are  longer  now  than  they  were  before  the  introduc- 
tion of  gas,  but  they  have  changed  somewhat  from 
early  mornings  to  later  evenings,  and  there  is  no 
reason  to  suppose  the  electric  light  would  be  required 
for  fewer  hours  than  is  gas.  In  many  cases,  gas  ia 
f&r  more  costly  than  the  shillings  and  pence  per 
thouaand  paid  for  it  lead  one  to  suppose.  The 
owners  of  the  shops  know  this  in  the  quantity  of 
spoiled  goods  sold  at  a  great  reduction,  and  for  this 
reason,  among  others,  do  not  object  to  pay  a  higher 
price  for  a  purer  light.  With  regard  to  the  number 
of  hours,  our  contemporary,  the  Warehousenten's 
tamd  Drapers'  Trade  Journal,  has  the  following  :— 

"  '  It  is  au  unfortunate  thing  for  tradesmen  and 
their  aasistants,'  said  an  enthusiastic  friend  the  other 
day,  'that  gas  was  ever  invented.'     '  \Vhy  so?'  we 
asked.     '  Because,'  ho  repUcd,  '  before  tbe  introduc- 
tion of  gas  for  hghting  purposes,  shopkeepers  acted 
upon  the  old  maxim  of  "  Early  to  bed  and  early  to 
rise."  but  with  gas  came  late  and  long  hours  and  all 
tlieir  attendant  evil^,  for  which  we  ftnd  it  so  difficult 
to  discover  a  remedy.'   Probably  the  same  conclusion 
haa  suggested  itself  to  many  of  our  readers,  and  if  so, 
they  may  like  to  know  how  far  it  is  correct,  for  few 
of  u8  can  remember  much   of  bufcincKS  before  gas 
lighting  had  become  common.     In  the  middle  of  the 
last  century  the  draper's  shop  was  supposed  to  be 
open  from  eight  o'clock  in  the  moruing  till  dark, 
which  would  certainly  give  short  hours  in  the  winter 
and  make  them  very  long  at  midsuuamer  ;  milliners, 
we  are  told,  reckoned  their  hours  to  be  tvoxa  seven 
to  sereu,  and  mercers  from  eight  to  eight,  while 
mantua  makers  (dressmakers  us  wc  call  Ihem  nowa- 
days) worked  from  seven  in  the  morning  till  eight  in 
the  evening.     Hosiers  and  Labeidaaheis  kept  their 
eboi>B  open  from  seven  in  llie  morning  to  eight  at 
night ;  while  the  grocers  and  oilmen,  then  as  now, 

ru  of    the  special  victims  of   long    hours,   were 


cxp«cted  to  keep  oi>cn  from  seven  until  ten  o'clock, 
as  also  was  tbe  tobacconist.  For  most  handicrafts 
the  hours  wore  longer  than  for  tradesmen.  Tbe 
regular  hours  for  tailors  and  breeches-makers  were 
from  six  in  the  morning  to  eight  at  ui^ht ;  cap* 
makers,  from  six  to  nine :  embroiderers,  from  six  to 
eight ;  glovers,  from  six  to  nine ;  and  for  hatters, 
from  nine  in  the  morning  to  midnight  1  The  regular 
hours  for  silk  throwsters  were  from  six  to  nine ;  and 
for  weavers,  generally,  from  hix  to  eight  o'clock.  In 
the  long  list  of  trades  and  occupations  before  ua 
(given  in  the  '  tiondon  Tradesman '  for  VJbX)  the 
most  common  hours  for  artisans  are  from  six  to 
eight ;  though  there  arc  some  curious  exceptions 
besides  those  already  noticed,  as,  for  instance,  the 
gunsmiths,  whose  working  hours  were  from  flve 
o'clock  in  the  morning  to  nine  at  night.  It  would 
seem,  therefore,  that  upon  the  whole  the  introduction 
of  gas  has  not  had  so  marked  an  influence  upon  the 
length  of  business  hours  as  might  have  been  expected, 
and  that,  for  the  most  part,  closing  earlier  at  night 
meant  commencing  earlier  in  the  morning." 

It  may  justly  be  said  that  these  small  installations 
cannot  be  aa  economical  as  larger  ones,  and  espe- 
cially will  difiicultios  arise  with  the  accumulators, 
as  they  require  to  be  in  charge  of  competent  hands. 
Are  the  difficulties  iusunnountable  or  so  great  that 
contractors  hesitate  to  dabble  in  such  business  V 


THE   EASTERN    EXTENSION    COMPANY  AND   ITS 
DIB£CTORS. 

AJthough  we  may  be  deemed  impertinent  in 
attacking  directors  and  balance-sheets  of  old-estab- 
hahed  companies,  we  shall  not  hesitate  to  do  what 
we  believe  to  be  a  duty.  It  is  but  a  short  time  since 
our  new  evening  contemporary  directed  attention  to 
stock-jobbing  or  speculation  "masquerading  in  the 
guise  of  science."  We  have  no  objection  to  their 
masquerading  in  any  guise  thoy  like,  but  it  must  be 
outside  the  City  of  London,  and,  indeed,  outside 
Knglish  business  of  any  kind.  Nemesis  comes 
slowly,  but  generally  pretty  surely ;  and  it  is  high 
time  a  blow  was  struck  at  tuen  whose  action, 
judging  from  appearances,  has  always  been  to 
consider  their  own  interests  first  and  their  share- 
holders after.  The  directors*  report  of  the  Kastern 
Extension  Company  has  boon  issued.  From  one 
point  of  view  it  is  good,  in  that  it  promises  a  six  and 
a  half  per  cent,  dividend.  From  another  point  of  new 
it  is  bad,  in  that  the  dividend,  instead  of  being  only 
six  and  a  half  per  cent.,  should  be  higher.  Our 
intention  at  the  presient  moment  is  merely  to  east  a 
doubt  as  to  the  perfect  bona  tides  of  the  directors. 
Wc  v^'ant  the  shareholders  to  consider  why  the 
Eastern  Extension  cxi!>l)>  as  u  separate  company.  A 
little  examination  will  show  that,  so  far  as  the 
clerical  work  of  tbe  Comiuuiy  is  conutitujod,  \^.  vt. 
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ferried  on  by  the  Eastern  CoitipaQy  ;  that  prtu:ticaUy 
the  line  is  an  i>xU;nsioii  of  tlie  Eastern;  thiit  the 
iiitevests  of  iho  two  compaiiieK  urn  u)  bouud  np 
together  thftt  they  must  bo  looked  upon  ma  one  con- 
cern. The  directors  arc,  so  far  as  infiuence  go^s,  tho 
same,  but  because  they  work  the  businepB  as  two 
separate  cotnpanioA  they  get  a  double  ntnount  in 
fees.  Now,  we  contend  that  amalgamation  would 
mean  a  considerable  saving;  and  we  are  sure  that  if  any 
change  in  the  present  administration  should  occiur. 
amalgamation  would  be  an  immediute  result.  The 
Khareholderti,  too,  might  make  some  pertinent  un- 
quiries  about  the  reasons  why  no  "  managing  direc- 
tor" was  nppointwd  after  the  death  of  tho  late 
managing  director,  Tho  true  reason  is  that  the  two 
patties  most  interested  could  not  agree.  One  wanted 
the  position  for  himself,  the  other  wanted  it  for 
someone  else.  The  time  lias  not  yet  arrived  when 
full  light  can  he  thrown  upon  other  phases  of 
management  or  uisnianagemeiit.  We  believe  a 
great  saving  would  be  aff(wtod  by  amalgamation. 
We  believe  that  the  strained  relations  now  existing 
between  the  companies  mentioned  and  Home  of  our 
colonies  would  cease  under  a  change  of  management, 
and  there  arc  other  reawuB  far  more  powerful  which 
vnll  compel  a  change.  We  believe  that  the  lihare- 
holdcrB  could  get  a  higher  dividend,  the  public  a 
cheaper  and  better  service,  were  the  whole  of  the 
qnestions  relating  to  tho  success  of  these  companies 
investigated.  At  the  present  time  we  merely  jwint 
out  that  the  amalgamation  of  the  Kastorn,  Eastern 
and  South  Africuu,  and  Eastern  Extension  Gompaniee 
is  becoming  a  question  of  iu*genoy. 


CORRESPONDENCE. 


THE  VAN    KY!>SELBEKUHE  SYSTEM   FOR  TELE- 
GRAPHS. 

ITi-attiialni  front  ikf  "  IMffiiit  Inltrnitliimtldf  f EkdnrUi''  hi 
.ipril  fllh.) 

"To  THK  PnaPIMKTOH   (l?  THK  '  Bl'lJ.KTIS  InTKKSATIONAL 

i»K  i.'Ei.w.tri(;it6.' 

"HiR:  In  tho  numlierof  Miurh  36rh  of  ymir  valuable 
[Kiper  ynii  sUto  ibaL  tliu  iidmiiii«tr»lioii  nf  tlii;  Swibii  tolu- 
>;raijhi<  lia.i  given  up  iho  Van  Ityesclbc r^h"  system  on  the 
line  lx.'tw«ii  Basle  iiml  Zurich,  which  had  been  tittod  up  an 
II  tiiitl,  bewmst-  the  n!«ull«  pmvwd  entirely  iinfavounihle. 

"  We  do  not  know  whom  voii  niiiy  liiivc  ^nt  that  inforniii- 
tioii  Ironi,  nince  iti.-!  iittj-rly  htoh;;. 

"  We  huld  ;ui  nttvxtiitioii  Li>  tin;  rnntnu-y  from  the  chii-f 
of  the  Swiss  telephonic  tiptwork,  thf  |nil)h~catioii  of  whii.'h 
WiHild  iKiHpy  toi>  much  rooni  iti  y«iu-  |Mpi:r,  but  which  w« 
hold  At  your  diMpowil.  It  »p|>e;irs  fmm  tho  uid  docutnL-itl 
that  tho  two  tJ<l(5[>hoiiic  coram miiciitioiw  between  Ikflle  mid 
Zurich  are  wOTkiiij;  itjiHUrlv. 

"Oa  the  other  Iiuttd,  it  is  not  oil  timl  merely,  ua 
asyoa  soem  to  think,  thai  thf  Van  Ryiiiu!llier^hi>  KyNtem 
was  applied  to  the  t«ICKrt>|>)i  lino*  betunen  ftislt'  and 
Zurich.  It*  siiwoM  hud  loii^  a^i»  been  ih-ovikI  in  Swilxcr- 
liiiid.  Ill  flirt,  tbankfi  to  the  iititiatirn  of  toe  Administrutinii 
of  TetogTHphs  of  that  country,  who  had  nlrcjidy  coniniciicod 
iicgoti-ttioiis  in  188CJ  with  our  linn  for  a  |it\>|M»i?.l  Lri;d  uHhc 
system,  a  telephonic  and  telegmphit;  service  whk  oputied 
betvvwii  irtUtsaniie  and  L>enev«  in  If 81.     At  pruseiit,  (roni 


the  IiiJDt  offlrial  statement,  the  V;hi  Kjiaelberahe  system  m 
itpplitHl  i ri  Snit^erLantl  on  530  kiiontuti'ts of  tflc^ivpb  wir 
"  Tru.«lin^  yt^i  will  Ite  kind  i^noujth  tn  puhtifib  thi»  curr 
tion  in  your  liext  number  —We  remain,  etc., 

"  (Signed)        *'  MoiTHijON  .*nd  Ca, 
"  IJ«ensees  of  the  Vau  Kyacelbei^gbe  [lateti 
"BniSMls,  April  14,  1W8." 

[1*bc  above  h-ttvr  thrown  more  light  u[ioii  the  xuhject  at 
our  nott',  p.  290,  March  30.  — Ed.  E.E.] 


THE  CllEUSEA  TENDEKS- 

To  l-HK  E»ITi»K  liF  THK  ElWTRUIAL  EKOtNtOCB. 

Nl  R  ;  As  it  would  a]i]>riLr  from  thv  iurcouiit  of  tliu  tV<muj 
Siirvoy-Tthiit  although  woarL'nuinnfattiirwi-aotiwfimiidMtor 
wu  do  not  oiirii'lvoes  employ  thum  in  w\v  oivn  elt!t:tric  li;:li 
installations,  wi>  would  \iit\i\l  out  that  thiH  is  far  from  Imii 
th^^c^uie;  ill  fiiut,  WG  wiTB  MJiiMiwIuit  annoyed  at  the  mi 
stoK'tiou  whit-h  had   l«eii  put  on  our  jicvjA^iiit.  a«  w«  bti— _ 

f:.itborcd  that  thv  rliief  i-onsidei<itio[i  with   ri.'i:iu-il   t«i  ih^c^ 
r^'htiiig  WTis  low  first  «wt  and  eooiniray  of  niaimmiaiice,  an- 
that  anaLtsumulator  scheme  wad  not  waiitvil.     (.'mWr  tbcM 
circumatances,  wo  uuinteil  out  that  it  n-oiikl  be  uiiwife  t- 
I'ely  ujmn  one  eugme,  and  that  a  second  would  t>e  iievrfwiry- 
Oiir  tfslimaU)  ioi- maintenance  WM  nlw  nwde  hiyher  owinp  t- 
thc  number  oItoii.-> of  ooid,  which  W(«mcittioite<l,)M3in^kRpt  th 
Kiimi?,  whereas  a  botU'r  tjuaUly  of  coul  wj«  to  Iw  U"«l.     Tlii 
would,  of  courw,  have  materially  reduwfl  thf  cuaiimptio" 
of  coul  for  u  ^ivoii  retujii,  ioth^l  the  co^l  »ln)uki  liavu  \tocm 
left  as  we   |n.tt  it  tti  uiir  •%tinuli',  when  onr  inaiiiteiiJUk'' 
n-onki  hare  come  out  Xltt  lower  than  giY<>». 

There  u,  of  cuui-ae,   no  ijUiKtion   that  a  more  uffi< 
system  of  ligbLiri<;  would  Iw  provided   bv  the  ;idopt)OR 
accumulators,  hut  the  ex|>enso  of  the  ligotin^  would  nem 
Hirily  have  been  a  trifle  higher  both  in  first  cwl  and  maii 
letiaiice.— Youns  iVc,  DitAKK  ANU  (ituuiAAl. 


LITERATURE. 


TnraUtK  Ufhi«  :    A   Msnnul  fat  Tvclmirs)  S'^b^fl^  tiul  A|<^nMic 
A    Uuiili*     lu    TiiniinK.     i^rcvT'Cittiiug,    Metal-Sjiiiiaing, 
With    194     II1iiiir«tioii^       ICdiud    by    SxTMtn     IiR<-kip^    A. 

[Louduu  1  K.  K.  iktid  N.  d|ioii.    1884.1 

The  aim  of  this  book  is'simplidly;  and  we  thiuk  tl_ 
author  ha£  Biuteeded  in  bis  enaeavour  In  pro^nde  a  wor 
thikt  ehall  d«ttcril>o  dimply  the  esMlitial  parte  of  a  latbo  an_- 
tho  wnv  to  USD  the  imichine.    The  hook  docs  not  orr,  as 
many  lio,  in  pratending  to  be  written  for  beginners, 
yot  Hying  to  the  moat  dtfficidt  piirtu  of  the  imhject  \\\^  * 
to    kIiow    the    author   knows    all   about  it.      The    hoh^ 
in  ibs   simplest  form    is  fint   deacnbed,    then    a    uumbv-^ 
of    the    more    useful    chuck^    aft«i-    which    the    tvadrr" 
is    toUl    how  \m  lute    the  K^nig«  and  i;hii!el   u)H>n    iilaii' 
solid   work,  and   siilntMpiantly   u|inn  hollow   wnrk.      Katrtl 
fiticcesBJvu  ch«pl«r   treats   of   more  ditKeult  and  eUI>onit« 
work,  introducing,  us  rvjuired,  dnecriptioni)  an*)  maiinur  of 
iLiiitt;  the  variniiH  tools  and  lathe  uoGouorios  noedul  for  tlw 
work  uniliT  cuiii;i<leration.     The  wenknees  of  amaleunt  in 
not    overlooked,    for    wo  itwd,  jtage  33.  "  Where    mort 
nmatctim  fail  in  in  the  matti-r  of  iwtieiirtr."     It  i*  so.      In- 
«teud  uf  [lonteveriiig  to  do  tliu  work  with   tho  simple  tooJt, 
tlio  amateur  is  on  tho  look-ont  for  this  or  that  ad«Utiuii  to 
his  lathe  to  save  himself  tniiibh>,  and  j;i;t  the  wmk  duiio 
aiitoniatinilly.     Tlie   urofw^iiKial,  on   the  other  baiMl.  ha» 
plenty  of  [Nitjoncc:  what  he  Wks  ix,  t^enerally,  inlelligcnn, 
and  the  author  give  hini  a   smir  hy  sayin;;.  \n^  "y,  thai 
"a  worknuui  thii4  UHin^  hii*  ititelli^unco  will  soon  iimvea 
better  workman  than  no  wan  before.'*    The  work  k  w^| 
illufitnit^jil,    most    of    the    illu^trationn     Wing   of    at;tiul 
miichincs  and  toult,  m.iriy  of  which  arc  the  iiunulacture  of 
the  Hritannia  ComjMtiy,  M'hii^h  Itas   made  tho  construction 
of  UthiM  a  «i)C4'i»lity.     From  our  ]j»gG6  last  wvek  it  will  lio 
.seen  thai  nKxlitictl  fitrnis  of   lathea  are  Iwiiii:  ■1«'m;;iip«1  for 
n-iiidiii|j  the  armatiiiivi  of  dynnmoK,  and  we  lia\t-  iw  doutrt. 
that  ere  loni;  almo«l  all  antiatm-w  will  )h<  inachinv-wuMod. 
(>f  iioiirsu,  thu  onlinan-  lathe  in  lar^uly  u^ed  in  all  i^botM, 
and  thin  little  1>ook  will  fonii  a  good  iutmducUon  lu  Um 
.sitbjoct,  and  «houUI  be  in  the  haoas  of  all  > |>))roitticc«  and 
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t^kera  who  ar«  tikoly  u>  ho-ve  such  niaL-biiiea  uiid«r  their 


I 


COCKBIJRN  AND  PAY'S  SWITCH. 


Vt"  illii^lmtt!  luTBwith  a  new  iwitrli,  whii-h  luix  jn^t  tujcii 
i«>.igii«i  urij  made  by  Messr*.  Covkkirii  ftini  Dity  The 
iUustratmos  aluiofi  oufKcc  to  cxpljin  them  solves.'    Fig.  1 


Covkl-nm  as'l  Dsy*  ."^ '^ 


shows  the  siriWh  on  ;  Fi^'.  2  showa  it  off.  Aa  will  Iw  r»«eii, 
■when  full  on,  tin:  bwiN'Ii  mioi-ki-tl  Iiy  aMiiiii!^aiiil  c.iich.  On 
t-iiriititg  of)',  a  ipurUT  Liirii  mit&t. W  lii-^t  UxVen  with  the 
finger-pieoe,  yhun  .1  ^Ain  forces  down  the  lockiny  f^ining  ; 


>wiltll.      Salitlililie  liu*! 


Fi.i.  2.-0ir. 


aiul  iiunicdialely  this  is  dowii,  tht-  |w»wmful  spring  0/  iho 
switch  priji)or  conto^  into  in:lion,  mid  'ireak-*  toiitatt  bo 
quickly  that  iioy  chance  of  4jKtrkin;j  i:<  rc-diiccd  toa  mininniiii. 


^Klwt 


ELECTRICAL  TRACTION. 


utrical  traction  bai;  iiud«  groat  t)rogres8  Bince  the  lint 
cx|>crtiuuiiUt,  uud,  lu-coi'ding  tv  ihu  i^lcuLitiuns  of  M.  A. 
Banil»e|>t,  u(  BruuteU,  in  x  recutit  \a\mt  before  ihe  Aiivit!ni> 
Slaves  de«  Art«  et  Metiers,  may  even  now  be  obtMinei)  ut 


the  Siinie  coat  as  hone  traction.  Still,  the  weight  of  aecu- 
nndat'Ors,  comiKLriMl  with  th;it  of  the  total  load  to  lie  dntwii, 
api)iK)r«  too  great. :  and  ii  is  towards  the  reduction  of  thi« 
weij-ht  tliat  the  efforts  of  invoiitore  should  be  directed. 

An  ordinary  tramirar  is  tranHfoiTiicd  into  an  electrii'  car 
Iiy  milking  th«  ontside  imrioU  ntovabic,  and  i-nining  the 
t)ody.  The  uccuuiulatiirK  aru  aiTun^^i-^l  iiudtfr  the  acaU,  and 
are  ilividiMl  into  sever-il  .tenes  imlejieadent  i»f  each  other,  to 
f.it:tliUtlc  the  exigencies  of  tiaHic  ^^lch  ReritiA  h  jtlaced  in 
.1  diiivrcr  slidinyon  roUcns  coiinuctmlby  aiitoin-itic  co«Uict«. 
.vlth  the  rcgiiLxtor,  KIcmeutA  of  the  same  scries  hiive  iheir 
iiIectiYHlcx  conneutud  by  soldering,  the  outside  olectrodea 
lorminattug  ill.  two  cutiUctji  uiTaii||;vd  oil  the  pktiH  of  the 
drawer;  and  these  coriLicta  cncnuiittT  s|iri»g  j)Ut«s, which 
tiatubli^li  cORiniunicatiiin  Itetwoen  the  vnrimiR  |KirtioiiH  of 
Iho  py»tcn3. 

In  the  Jiilien  acciinnilHtois  the  8U|>])orbs  of  the  plaLes  are 
nnaltonihle,  nn  that  Iheir  durability  is  said  to  tie  rory 
i;rftit.  After  long  son-ice  on  the  Hni«cU  tmmwayg,  they 
shew  no  attorutioii  of  fomi,  ;iiid  mu  iierfcclly  njijid.  The 
gridd  ai-e  t!a«t  of  lead,  nierL-iiry,  ami  antimony— an  alloy 
which  itt  not  oxidizalili^,  and  has  the  [iro|>erty  of  rendering 
the  jiktc  iiialtcniMe.  'I'hc  output  of  tliu  aci;utnuUtor£  ib 
very  reyular,  and  they  jre  cJijulde,  with  a  relatively  nnull 
wei>;]it,  of  Htcinii]^  up  a  large  nmoiinl  of  electric  energy, 
if  With  two  ects  of  accniDulators,  one  in  and  uiic  out,  the 
car  iJi  in  a  favounibiG  condition  fur  working'.  It  is  ibiia 
that  the  auroniotive  car«  of  the  "  KJeclriqno "  Cominuiy 
Look  lurt  in  the  AiiLwvr|)  coiiiputitioui  and  arc  now  iiiii- 
iiiiig  on  the  BruBscIs  tramways,  Tliey  wuigh  alHnit  six 
tons,  inclndinc  paiiFwiijjere  and  accunmlatorp,  the  weijjhtof 
which  but  i'li^hlly  excei.'x.Ua  ton.  H^cent  tri^di?  have  ^^own 
that  a  car  can  make  u  daily  run  of  50  kilometres,  or  33 
miles,  with  a  single  setof  acnimulutors,  the  woipht  jier  ton 
jwr  kilometre,  thoi-efore,  not  i|Mite  reaching  5  kilogrammes, 
or  I  Ilbi  The  set  of  aL-cuniidatoni  consists  of  four  i;n>iiiis  of 
30  ccUk,  each  weighing  l2"i  kilogmmnies,  or  27  Sib,,  con- 
nected in  series,  and  yielding  at  the  terminals,  60,  120,  or 
U40  voltn.  The  ciuretit  fiiini  the  uccniindiitoni  on  the 
heavy  ^vdienta  of  the  lines  on  which  llie  cjim  are  nitniing 
doea  not  exceed  four  or  five  amp^.  jwr  kilogramme  (2*21li.), 
and  ihe  tractive  eflect  ia  put  at  13  kilogrammes,  or  2S1)> 
jwr  ton. 

AciLinliiig  l«  the  results  of  ex])crimetit8  made  on  csirs  with 
ji  ciinyiny  capacity  el  thirty  plucca,  on  aevenil  lines,  i 
kilo^itunmut,  ur  nearly  9llx.  of  accumulator  plat«s  are  re- 
ipiirwl  (or  the  tmusport  of  one  ton  the  tlistance  of  one  kilo- 
metre, or  062  raile.  This  proportion  gives  a  gross  weight 
of  .'I'.'S  kilo^ii iiinie-s  or  I'^lb..  including  the  boxen  and  the 
luidnluted  water.  In  must  lasm,  therefore,  thii;  figure  is 
taken  as  a  basis  for  calculating  the  weight  of  accumulators 
neoMsary  for  the  tranfij>oii  of  a  given  weight  for  a  known 
ditttarioe. 

Tile  weight  of  acenmulatyrs  which  enters  into  the  total 
weight  tobe  traii»|>oi-ted necessarily  dependsnii  the efKviency 
uf  the  aji|>anit\iH  employed  ;  and  it  raniHiiiB  to  be  seen 
whwthiL'r  very  light  or  lieavii'ir  rounleii  «li(iuld  bo  prefen-ed. 

A  giKHl  i^itI  of  accumumiiluterH  ifl  the  cuicntiid  basib  of  a 
iMl.tiiniil  NyHtetn  of  clcrlriial  tniclioa,  providefl  it  lie  accom- 
[laiiieil  bv  a  motor  working  under  favourable  coiKlitionit,  tio 
iUi  to  avoid  ]«>Ian&ition.  The  nee  of  acciimubtors  lend* 
itself  jtcrfcttly  to  ihe  c\igencias  uf  service  on  lines  nnth 
the  iiteeiie>;t  gnuliculn.  On  Ntatting,  the  vurrent  flown  in 
grett  iiitiiNtity  to  the  motor,  diminithing  as  the  spetxl  of 
rotation  increnfios.  This  is  jnet  wimt  ie  nKintr[.tl  in  tnini- 
way  work.  The  aecnmii1ator«  poraiil  of  regidating  this 
current  in  pro|>or1ioii  to  theeffort  tnl>c  exerted. 

As  has  Ijcc^u  saiil,  the  accumnlators  aire  diviilctl  into 
BCvoiTi!  seta  or  scrira  independent  one  of  another,  there 
being  ^enonilly  lour  te  a  car.  Thoao  Kcts  are  connected 
nith  the  tcrminaU  of  a  npcciul  «mt.ch  which  ]>enuit)s  of 
grouping  at  will  the  tour  sets  in  parallel,  or  two  to  two  in 
&ericti;  or  the  four  iet«  may  lie  conneitotl  up  in  seriee. 

The  netONsity  for  frc^^ueiit  ructiarging  in  an  obvious 
draubuik  when  autumutivc  cai'n  are  used,  na  that  it  is 
advii>al)le  to  work  with  as  feiv  chargings  as  [XMsible  ;.  and  it 
is  towards  this  desideratum  that  the  working  of  the  Brussels 
olwtric  carft  i«  tending. 

The  car  which  t^wk  jiart  in  the  Antwerp  com|u."tilion 
weighed   i,2.iO  kilogrammes,  or  about  foiu-  tons,  and  Ivai". 


1,S00  Idlogramine*,  or  mthor  ov«r  a  ton  of  acctuniilatore, 
Ytith  S&O  kilogrammen,  or  l,3.')4lh.  of  motor  mechnninRi. 
Hie  weight  nf  th«  acciimnlaton  wiue  msulo  up  as  follows: — 
PUt:««,  810  kiIogrAmme«=l,S5llb.  ;  Ii<iuid,  220  kilo- 
gnunmcs^  4A.Mb. ;  ami  boxes,  fJO  kilogrammes ■•  ISSlh.  In 
thia  example  the  active  suhstanccK  of  the  platen  ireigh»l 
onlj"  26  ])er  cotit,  of  th*  whole.  Thoy  hnd  bcsn  fipociolly 
nuulo  for  u  lino  with  heavy  grailii}nts,oneof  thom  roqiiintig 
a  tractive  nfTort  of  f^  h.-fL  The  Bpeer]  of  the  car  wiu 
increniiec)  from  ii)x>ut  throe  to  fonr  iii«tres  p«r  eecotid  at 
Ajitworp. 

In  another  car  exhihiierl  there  were  96  acKumuUlors, 
cou|>I«v(l  in  verieit  of  12,  Vnch  cell,  of  n  cajwcity  of 
15  ampcro  hotirs  [icr  kiloKf-nnniOi  iiicludetl  IT  elements, 
and  weighed  about  10  kilogrammes,  nr  22lh.,  without 
liquid  or  receptaclu,  the  total  u-cjght  of  the  Iwiltcry  being 
About  a  tort.  The  eight  groups  only  coiintittit«<l  font* 
eariei — that  in  to  say,  there  were  never  more  than  ^f^ 
elements  in  noriiw.  l^o  motor  wm  eombined  to  work  witli 
a  «tirrcnt  of  20  to  30  amperes.  A  car  on  the  eame  systom 
rnnning  at  Hanibtirg  hua  14  plii(^<v<  inAido.  The  ncciimn- 
latom  cnnsiMt  of  !■'>  platex  eAch,  ami  Ihc  Itattervis  com]>os*(l 
of  96  colls,  Ihc  gro«8  weight  of  whicli,  including  wat«r  and 
box,  ia  1,200  kilngrammca=  23J  cwt.  The  motive-power  is 
three-qiiarterd  of  a  honte-power  per  kiloniotro,  or,  roughly, 
1  h.-p.  per  mile. 

In  the  Julien  car  the  ))ower  i»  proimrtionctt  tn  the  load 
by  the  regulator,  which  couples  up  the  rwpiircd  numWr  of 
e«ll«,  and  is  indiBiwrnaiblo  fo  the  nystcm.  It  has  the  advan- 
tege  of  euporecduig  the  artificial  resititanccs  UDod  iii  other 
9yttt«mn  of  electrical  traction  for  rejpllating  the  power. 
One  of  thwc  rt»giliators  is  plni;«d  oti  the  platform  at  each 
end  of  the  car,  a  1oq«o  key  for  working  the  switchea 
engaging  in  a  sector  provided  with  teeth,  each  of  which 
corrospondfi  with  a  ftp«ci)it  group  of  plates. 

To  change  the  batteries  wnen  cxhautitod,  the  car  ia 
brought  alongside  a  table  or  platform,  upon  which  are  slid 
tie  boxed  contAining.^c  exhaiiiit«d  iMjcunuiUton*.  The  ear 
is  then  puBh<d  forwwd  alongside  anothor  table  or  platform 
holding  the  accumulators  which  Ilivc  l)ecn  charged,  the 
t«nninaU  pressing  against  automatic  coiitucUi  put  in  com- 
mtuiiciitiofi  by  lewis  with  th*  general  circuit 

M.  Bandscpt  insists  upon  the  charging  station  being  well 
and  conveniently  arninged,  aa  any  hesitation  or  negligence 
in  charging  the  acciunuTators  leads  to  connderaMe  lose  of 
time,  and  he  concludes  that  the  ftitui-e  of  electrical  traction 
dependi)  in  a  great  measure  on  the  power  of  the  accumu- 
lator and  a  suitable  combination  of  the  Iwittery  with  th« 
motor  which  it  supplies. 


PHOTOMETRY. 


Captain  Ahncy  and  Major-General  Feating  have  recently 
communicated  to  the  Koyal  Huciety  the  roault«  of  their 
experiments  on  the  pliotometric  meaniiremonU  of  the  light 
omitted  by  glow-lamp».  They  showed  aome  time  ago,  that 
w  the  ttim])cniLiu^  of  a  carlKin  filament  or  plalimim  wire 
in  vncuo  was  raised  in  tL>m|>enitui'c,  the  I'ayM  rjf  light  and 
heat  emitted  followed  a  dafinite  Liw  governing  ttieir  inlmi- 
sity,  an<]  tliat  the  total  rwliation,  aa  meu£Ui-ed  by  a 
thcrmouitu,  ^uioil  with  the  tiumlter  of  watt*  exi>on(led, 
diminisJied  by  some  coiiiiUint.  They  thoTi  uriUeiiKitcd  that 
the  mdiatioii  due  to  the  visible  rayc  incroasod  in  a  manner 
which  coidd  Vjc  gnijihically  represented  in  tho  fonn  of  a 
[larabuliL-  curve  i(  the  al)itci**ir  reinvJient  the  wuttsexjioiidwl, 
and  the  ordinatos  the  intensity  of  the  tight.  In  order  to 
see  whether  this  conjecture  wei-e  a  true  one,  an  incantleacent 
lamji,  through  which  a  fixed  current  i>a»aed,  waa 
taken  a«  a  st^indard  for  comparison.  A  second  similar 
lamp  was  subjeutoil  to  ciirrcnU  of  varying  strength,  and 
the  light  emitted  by  it  wa.<)  determined  in  term!<  of  the 
standard  lump  by  the  Kumfoid,  or  shadow,  and  the  gittitsv- 
a]K>t  mcthodH  of  photometry.  Kiih  lump  wan  connected 
with  iUi  ani|^ro-nietcr  and  ,i  vottnietcr,  and  in  front  of  tho 
8tand,inl  wm  placed  li  pair  of  sectors,  whose  aperture  could 
be  Viiriod  by  rotation,  and  worked  by  an  electromotor.  The 
oompari»on  van  offoctud  by  twu  methods — the  first  consisted 
in  cutting  otl  inoi^  or  Ie«»  light  from  the  etandard  light  by 


means  of  ikf  rotating  sectors,  and  the  second  hy  vaiyinc 
tho  current  by  .^Iteration  of  the  rcsisuincc  in  the  circuit  oi 
the  lamp  undeigoing  cj^m|)arison.  A  considerable  number 
of  cxpcnment«  wore  tnade  on  both  of  these  plans,  and  also 
by  the  grease-spot  method,  which  was  found  to  yield  veiy 
concordant  rcsultA.  A  Wnodhonsa  and  Rawson  lamp 
and  n  Swan  hnip  wore  examined  by  theae  methods, 
and  result*  were  obtained  which  proro  the  accuracy  of  the 
law  which  thoy  pre<licted.  Mr.  W.  H,  Preece,  from  his 
photometrii^  ex[wrimonlx,  came  to  the  concluaion  that  the 
intensity  of  illumination  in  a  glow-lamp  was  proportional 
tn  the  sixth  jmwer  of  the  current,  and  from  the  resulla 
olitflincd  by  Ahnoy  and  Festing  it  is  seen  that  this  empi- 
rical rtatemoiit  is  exact  within  certain  limits.  They  have 
also  arrived  at  tho  same  residts  by  a  photogrujihic  method. 
The  tntnl  light,  as  meaaured  by  a  photographic  plate,  was 
found  by  thom  to  vary  with  the  watts  producing  the  liaht 
in  tho  same  {)unilH)lic  manner  us  when  the  total  light  raoia- 
tion  IB  meaaiirod  phntomotricidly.  The  rwult*  by  this  last 
method,  however,  do  not  show  such  aatisfactory  niiroliere  as 
in  thcfomioT  cxporimciit,  owing  to  tho  want  of  unifomiity 
of  all  part*  of  a  nhotographic  ]>]ate  and  experiment  error* 
in  determining;  the  time  of  exposure  and  the  density  of  the 
plate  after  cx|H)fiuro. 


LAMP-HOLDER. 


The  accompanying  illustration   shows  a   iiimple  lamp- 


holder,  manufactured  in  coitsiiderable  nnmbera  by  Massta— 
WoorlhoUKe  and  Itnwgon.     The  illustration  explaina  it«a1i. 


ELECTRICAL  TRAMWAYS:   THE  BESSBROOK  ANIP 
NEWRY  TRAMWAY.' 

nv  KDWAKD  MOPKINSON,  X.A.,  D.SL.,  AtiiiOC.  H.  IVBT.  V,tL 

fCviUinacJ  from  page  3o5.) 

There  ore  two  generating  dynamos  of  the  Edtvon-Hop- 
kinaon  tyjHi,  mannfactui-ed  by  Messrs.  Mother  and  Plait,  U 
Manchester.  Each  is  shunt-wound,  and  intended  for  i 
normal  output  of  2^0  volta,  72  amperes,  at  a  speed  of 
1,000  revolutions  per  minute;  but  ihey  are  never  used 
coupled,  na  one  dynamo  is  found  to  be  sufficient  for  iIm 
working  of  tho  hue.  Although  the  average  eurrent  for  t 
day's  work  does  not  exceea  72  am]>eres,  the  ciu^-onb 
required  for  sl&rttug  8  heavy  train  on  a  stc*rp  grudienl  may 
be  three  times  this  amount.  It  is  oeaential,  therefore,  that 
■i.  dynamo  intended  for  auch  purposes  should  not  only  be 
mectianically  strong  enough  tu  develop  an  out[>iit  Car 
exceeding  it«  normal  output,  but  also  that  its  design  shouhj 
be  such  that  the  variation  in  the  lead  of  the  brusoes  wiUi 
the  cunent  Bhould  be  as  aiuall  m  iraa^iblo,  and  that  tbo  fall 
in  electromotive  force  as  the  current  iocroascs  should  not 
be  excessive.  The  latter  condition  can  be  met  by  coui>oiuid 
winding,  but,  on  the  other  baud,  the  eaw  with  which  »hum 
miLchincs  can  becoujiled  parallel  is  in  favour  of  their  use.     It 

*  I'apoii'  I'vaii  Uet'uic  thu  luttttute  uf  Civil  Ea^.'iuccri,  kiA  rc|>ii»tad 
by  iKimistioii  lium  the  TrttnMtdtOKt  o{  tb«  InntituU. 
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I  ilso  (rf  considenilile  imixirtance  to  keep  ihe  seU-induction 
I  the  ntain  circuit  uh  u  whole  as  low  as  possible,  otherwise 
tie  sudden  variations  in  current  at  atngipitig  or  ntiirti]i<;  of 
Ulo  tniii  is  »  severe  strain  on  the  iimilutiun  Iwlh  of  ihy 
ceneRitor  aiMl  motor  dynanii)*  iiiid  on  the  comluclor  calilua. 
If  the  generator  <tynamo  wore  BorieH-woHnd,  or  |kiirtiii!ty  no, 
Ihc  BcH-incliiction  of  tho  cii*cuit  would  Ij«  ciMistduniMv 
ereat«r  than  njtb  a  iumplo  tthnnt-woiiml  ^uriunitor.  Botn 
by  nasoii  of  the  aniall  vitnAtion  in  load  ami  oleciromotive 
force,  u  11(1  uUo  the  muchuuical  streimjth  of  llie  drum  funii 
of _ armiiture,  ihe  dyiiiimnH  emiiloyoil  me  i^iiitictiliirly  well 
Miited  for  the  purpose,  and  have  given  luoet  aittisfactory 
remits.  The  resutanccof  Ibc  fiold-tuagneta  in  71  oliiiis,  unu 
of  the  arinature  012  ohm  .  consetiiiently,  the  clociiic-ul  effi- 
cianoy,  when  working  with  the  norm*!  current,  ia  ^'I'l  i^r 
cent.,  and  the  couiaiercial  oSicioncy  SO^  [>er  cent. 

CONinruTuH. 
'Hie  conductor  (Pia.  7)  ia  of  channel-steel,  Uid   midway 
Twtwoeti  the  mils,  and  cai-ried   on  wooden   iiisuliitor«  nailW 
_«o  aiteniat*  eleeperif.     Tho  cbiimol  form  presents  aeverul 


number,  tlie  electrical  continuity  of  the  conductor  is  Woken 
by  insulating  a  section  of  the  chnnnel,  and  the  current  ii 
conveyed  by  a  cal>le  laid  Iwiieath  tho  sleepers.  Tlio  top  «f 
the  channel  Iwiiig  level  with  the  nuK.  the  intorvcniiif;  spMCA 
i-.tri  W  ijni-wl  or  plankwl,  thus  nuikiii^  a,  jpjod  roadway 
without  interfering  with  the  nieclmnital  (.-oHtiiniitv  of  the 
conductor.  k»  none  of  tfaeMS  cixxteinp  exceed  in  width  the 
leng;th  of  the  locomotlvs  earn,  the  loading  collector  makes 
contact  on  one  side  the  eroaaing  before  tlie  hock  collector 
breaks  on  tha  other.  The  r-aliles  are  of  stranded  copper  wire, 
conaisliug  of  thiily-sevcn  Xo.  14  B.W.G. — lut,  cotton  lapped 
»nd  vaniixhed :  Xnd,  heavily  covered  with  pure  rubller; 
3nl  and  4th,  double  served  with  best  rubber  Mpamtor ; 
5th,  covered  witli  pure  rublxir;  6ih  and  7th.  tapwl  with 
double-served  proof  tit{iv,  the  cable  ihon  vulcmuEed  and 
tiiudc  water  li^lit .  ^tU,  lapped  with  thick  serving  of  Utrred 
hemp  ;  !lth,  l>i-iiide<l  'jveralland  heavily  compouuded. 

In  coriKtnictiii};  a  cundiictur  uf  iron  or  Bt«el,  it  is  of  the 
utmost  importance  to  specify  the  compoaitioii.  .Steel  may 
bo  obtained  with  «  specific  resiaUnce,  varying;  from  000001 
ohm  to  O'OOOO?  ohm,  accordinj;  to  ijie  aniuunt  of  carbon, 


Kio.4. 


Fin.S. 


AOiu  advantages.      It    can    )*e    obt>iinod   rciulilv    in   n 

i-ariety  of  stock  aoetioni;  without  lioing  «])ecia.lly  rolled  for 
tie  purpoaa.  It  does  not  rc<]iitre  to  ))«  ooourcd,  but  can  be 
nmply  laid  on  the  iiiHulatorH,  which  fib  into  the  channel 
and,  whil«  allowing  ton^tudiual  motion  to  compensate 
for  changes  of  temperature,  hold  it  laterally.  It  is 
also  a  moRt  convenient  section  for  making  the  joints 
between  conseculive  lengths.  The  jointa  must  be 
sufficiently  Mroitg  mechanically,  and  at  the  same  time  offer 
uu  electrical  reaialajicc.  Double  fish-plates  placed  externally 
on  eitber  side  the  webs  are  siifliciont  for  the  first  object, 
but  the  nut  between  the  i^urfaces  in  contact  often  ca.ii8as 
almost  complete  insulation.  The  olcctriual  connection  is 
therefore  made  independently  by  a  strip  of  soft  cop|ier  of 
stub  Dection  that  its  conductivity  is  ubout  the  same 
aa  tlio  stoel.  It  is  bent  in  a  U  form  to  iiUow  for 
tbe  expansion  attd  contmctton  of  the  channel.  These 
atl*i|K  are  riveted  in  the  channel  with  riouble  copper 
rivcbi,  care  having  been  taken  that  tho  hole  in  the 
chaatkol  was  i»orfoctty  free  from  nisi  before  the  riveting. 
At  (he  several  crossings  of    occu]kation    roads,  twelve    in 


silicon,  and  particularly  mangaiioac*  Tho  stoel  used  wa& 
nianttfiicturei I  by  the  Dariington  Steel  and  Irmi  Compaiiy, 
and  specified  not  to  eyceed  in  carbnn  0*1.^  per  cent ;  aiucon, 
0'05  per  cent ;  manganese,  I  00  per  cent.  The  actual  com- 
poaitiou  according  to  the  makers'  analysis  is  :  carbon,  0-09 
per  cent;  silicon,  O'Oa  per  cent;  manganese,  0-63  per 
cent;  and  tho  specific  resistance  OOOOOllil  ohm.  The 
weight  per  foot  of  the  conductor  is  433  lbs,  (6'40  kilo- 
grammM  per  metre),  and  the  seciiun  1*367  sipiarc  inch 
(8-817  squartt  centimetre*).  The  cost,  delivered  at  the 
wharf  at  Newry,  was  jE7  lOs.  ]ter  ton.  High  conduc- 
tivity copt«r  could  nut  at  that  lime  l)e  bought  under 
.£&i  per  ton,  with  a  specific  riwistaticc  of  OOOOOOlfi 
ohm,  showing  u  guin  in  favour  of  steel  over  copper, 
having  regard  to  weight  iind  conductivitv,  in  the  ratio  of 
3  to  2. 

At  one  point  the  lines  croiwes  a  couiitrj-  road  obliquely, 
the  crossing  being  I50fl,  in  length.  The  method  before 
described  of  bridging  the  gap  was  here  not  feasible,  aod  it 


*  "  M&gDrtiutiin  of  Iron.' 
1885  vol.  170,  [>.  463. 
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was  necessary  W  resort  to  soma  other  device.  A  con|)Cr 
iviro  -tt-as  kIuiih  cctitniUy  Irctween  the  mils  from  ci-cws-l«ira 
carried  on  |>onts,  plncnn  on  each  m<1c  the  niU  at  either  end 
of  the  proflsinj;,  the  lowest  jiarl  of  tlw  c«t*rin,ry  I)ciiiy  15ft. 
jibove  the  roiiti  Icvol,  to  meet  the  rocitiircmciita  of  the 
BcMittl  ai  Tiade.  An  overhead  oolloctor,  fni-med  of  Itar 
iron,  axed  at)ov«  the  roof  of  the  car,  passes  under  the  troiw 
Imr.ind  itiimotliiitoly  makoscontiict  wtth  the  wire  lioforothc 
Ijuck  tollector  leave-i  iho  groiinil  conductor,  iind  contimics  to 
miilte  a  nilihing  c(»itni.'t  until  the  leuiling  collector  hn* 
ut^iii  miwlo  contact  with  the  KroumI  wmductor  on  tbc  otiicr 
Wtle  the  trussing.  This  nietlioil  nf  i-iin-yinj;  the  conductor 
uiid  umking  cont^ict  with  if-  wat  ()i!vi>;o<l  in  \)^t<!!>  l>y  the 
iiiillior's  hrothcr,  I'r.  John  Hopkinson,  mid  h;i*  provol  in 
evcrj'  way  a  lunst  ctnili»ti:tc  snrress.  The  rollectfir  on  the 
rnof  of  the  e.ir,  though  uinrnly  n  Iwir  of  flat  iron  lin.  widi*, 
jireweil  with  tiilluit-  uiicc  a  week,  niiikcs  a  iKtifu<:t  toirlwct 
with  tJic  coj)j(cr  wire  sufficiently  ;;ood  fot  tJiin^niitling 
120  am)ieres,  AfU-r  an  ex|)erion(!C  of  two  years  th^o  is 
iKh  ]ieiy:epti)>lo  wcir  on  the  wire  cxcv]i1  (it  the  )>i"'int 
where  it  is  pickttl  np  Ky  tlio  collector,  y,nd  men  hem 
it  is  very  small.  An  overhead  conduitor  lias  ni:i.iiy 
adrantages  over  one  (>ltu:c(l  on  the  gi'oitnd-lovcl  or  bcncjtth. 
There  is  no  ititcrfcrcnoc  with  citjssings;  it  \b  IcsBsuhjoct  to 
malicious  or  accidental  injury  ;  and,  [Kirticularly^  jwrfect  in- 
BEiIation  and  isobtioii  ciiii  Ik)  secured,  cnaUinp  cnrrciil« 
of  much  hinher  jwtvutiiLl  t*)  1h3  ii«od  with  siifcty.  Thnrt 
is  11(1  doubt  that  snmo  :i.iiin)als  caimot  Rl;iin!  .1  shock  of  .'tOO 
roltJt,  and  it  is  jiroKiKle  that  ttic  Koai'd  of  Tr-tde  would  not 
sunction  the  me  uf  miy  hii^hor  potontial.  if  thcru  whk  it 
iKMsibility  of  the  ciiniliictor  being  accidentally  touched. 
With  an  nverheiid  cnniliiiTtor  there  ia  nosuj;li  ritk,  and  nincli 
hii^heriK>teriIiid*>vouIdbc]«;rmis»ihlc,Ki\nnKgroatcrcc(>Homy 
in  the  tiTin rill liu ton  of  the  [lowor.  ()n  the  other  hand,  the 
di(fii:idiv  uf  making;  mntaet  with  nii  ovi>rhea(i  comlnctor 
has  bitberto  opposed  nlmotrt  in^iiperuble  diiliciiltics,  iion- 
ohvirtted  hy  this  simple  duvici-.  In  the  ciossiny  above  rcfert«tl 
to.  two  eatenartcts  are  iised  mlh  the  ^loiiita  of  si]|)ii(>rt  at 
dftferent  levels,  in  onler  to  reduce  the  tension  of  the  wire 
iind  the  jmll  on  the  no^t^,  which,  in  this  inst^incc,  i«  not 
balanced  by  a  like  |iiill  on  tht;  u|)|KMiLH  sidB,  an  wonU)  lie 
the  case  were  the  conductor  constiiictc<l  throitj^h.iiit  on  this 
principle.  The  wires  are  of  hai-d,  dniwn  cupper.  No.  1 
U-WAi,,  and  the  Actual  tension  im  V20]h.  Thu  iiiclinatimi 
of  the  (.'Mt«narieA  to  the  horizontAl  is  tan.  *'  ^^g,  and  the 
collector  clears  the  underside  of  Ihe  ci-osa-bai- by  Aiin.,  and 
therefore  pickx  up  the  conductor  at  a  distance  uf  A4'in. 
from  the  poKto. 

The  iiiBulutors  upon  which  the  channel-ittecl  is  f)itp|iorted 
arc  blocks  of  [Hiplar  wodt)  .'liii,  long.  These  arc  carefully 
drinl.and  then  )n)pi'e<^nnteil  with  boiling  jjanitlin.  A  block 
of  driud  poplar  will  atisorb  as  much  a«  i-'i  per  cent,  of 
its  own  weight  of  paratHn,  whii^h  jH'mimtm  thn>n;;h  the 
whole  maMi.  These,  hIrM-kx  have  proved  elVicient  inxubtorK, 
and  are  tip|KLrcntly  standini;  hoII.  The  actual  mwwnrwl  In- 
stiltttion  of  the  conductor,  undiir  unfavourable  (^ircnrnHLinccs 
im  regards  weathor,  and  when  rhargi?d  Ui  ;i  iK>[enlial  of 
2-iO  voltA,  ii*  iiliriiit  90O  t»  1,000  ohTiio  [tor  mile,  !i]ipriiKi 
mntely  the  saiao  as  the  author  nbtainod  at  i'ortrush.*  Such 
un  insnhitinn  is  siifliciciit  for  practical  ]iur|)ow;»,  Ii  ropro- 
tients  a  loss  through  leakage  of  |  nni|iork%  or  one-tenth  of  ii 
horse-iiower  ]>er  mile.  The  actual  me^Murml  loakago  current 
of  the  whulc  line  in  wet  weather  auiuiints  to  nearly  four 
times  tile  above  amount,  the  exce!»  Iteing  prntxibly  due  In 
Buino  sUght  fault  in  t-he  cablp«  and  tirrnngcmeiitit  at  the 
[Miinl^  and  crui«in]pi. 

The  circuit  is  rompIel«it  by  the  rails  of  the  minnauent- 
way,  which  are  uninnulate'l.  As  i*  the  case  with  the  con 
diu-t»i',  the  ft.-<hplatc  cunriucliutia  are  not  »nl!icicnt.  .ind  ai'e 
Htij)|iluniciited  by  flexible  copper  slriji!)  rivcled  to  thu  under 
ifuHiict'  of  the  rails.  The  fi[H!citie  resiscuice  of  the  ttteel 
rails  (Hanow  Heuiatile)  is  UOUOOISti  ohm,  and  bonce  the 
Intal  rcsi.sliince  of  the  fuiir  niiU.  having  an  ai^rogatc  unii 
of  124  Kquare  incliKtt,  is  0U3;(  ohm  per  mile.  The  resiBt- 
mice  of  the  '^oiiductor  is  U-J21,  making  the  rosislancL- 
of  the  circuit  O'.f.'il   ohm    [ler  mile.     Allowing   for  the 

*  Mr.  Iliilniyil  ^iiiitli,  nilli  au  uiiilrrjEivniiiil  cuniiuutor.  fuaiiil  llti- 
li-aknj^'  fiirinil  to  vary  fiom  30  tu  100niu|.i-rni.  wLlli  an  vWltuiii-irai' 
farve  of  320  x'lin,  aiiutiiiiH  all  iu.iuUtiun  rvnintanM  <ir4'4  l»  13  2oJiiiiit 


earth  and  for  some  cotitact  resistance,  ]jrabably  0-2'>  obni 
[icr  milc!  fairly  represents  the  a  vorago  resistance  (0'156  ohm 
per  kilometre).  "The  electripal  cnnnoctioii  of  the  mitiiof  the 
pemianent-way  i«  ej**ential,  since  the  earth  connection 
is  of  little  value,  iis  the  rails  arc  practicaJly  insulatod  hy 
the  sleeperR  and  dry  ludlast.  A  cnrioiis  confinnation  « 
this  occurred  during  a  severe  thnndonrtorm.  At  the  fin* 
Sash,  a  man  ompUiycd  at  the  NcnTy  end  of  the  line,  who 
was  touching  the  raiU,  but  not  the  conductor,  and  st:inding 
on  wet  gi-ound,  received  a  siniin.  shock,  and  simuhantwHuly 
with  the  lightning  Hush  the  attenda,nt  obacrrmi  a  blawi  of 
light  frum  theeanh-hnwhof  thogeneratingdynamo.  At  the 
second  flash  a  similar  ditccharge  was  nhfterved  at  the  bnuhec, 
and  at  the  Ihiti]  (liisb,  nime  intense  than  the  other*,  the 
>ii!iu'  oft'iuTcd  again,  and  the  fn.stble  phig  conneiting  the 
I'ninliii'tJir  with  the  dynamos  gnve  way,  and  two  men 
eiig;iged  at  the  Uesisbrook  end  of  the  line  uimI  touching  the 
rails,  but  not  the  cutidnclor,  received  severe  .shtx:lt». 
Clearly,  in  each  case  the  system,  an  a  whole,  had  beeti 
struck,  -iiid  the  charge  was  making  (he  best  of  it*  w;iy  to 
the  csutb.  After  this  octuncnce  the  precaution  wa.t  UikcJi 
of  cnnuecting  the  raiU  of  the  |)ermaneni-w<iy  to  the  eiuth 
at  several  points. 

(To  be  attUmitftl.) 
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CKXTR.Vl.  STATION    LrcHTIMJ.— TRANSF0RMEH3  V. 
ACCUMUL.a"OiW. 

BY    i:.   B.   OSOUPTOK,   HKUBEB. 

Mr.  Cremptmt.  ni  i)ii>  ciid  of  Mu  jAwr  (giran  in  ant  tut  utor), 
nliiti-il  lliAt  h.-  )i(iii[-il  111*?  mniiila'rt  KoiiM  jfivi-  lijiii  rmtit  fur  liavjiiK 
I'mlivtvniii  I'll  Id  III-  nlnfiliili'ly  fail  Cn  tlir  two  ii^ttOBi.  lit- liati  fnmi 
rVrryll(iri)<  to  tliii  A.T.  (jbUmii  that  lie  cnildl  jpvr  il,  and  tot  llio  B.T. 
i^yelviii  lit  tiiul  Uks'ii  tij^iirti  ivhii'li  lii'  nm  •iiiitc  iirvi^arol  lo  •Jot<  In 
iiiu>'ti'''i:,  nii-1,  ill  laft,  ihry  weit^  IiamvI  u|ifi|i  bi-.  artiui  "Kitrnnupv  Ha 
eciiiO'il  thr  Kiatfiiinit  lu  tn  his  Mng  a  i-rr,-.!!!  Pfitirprt  tn  areninnlntatu, 
as  III'  vrai  ihp  lirtt  in  Kiigl.niil  tn  ini'minn  fsurv'a  <iiM«>vr»y.  in  which 
Vii>  tiKil  gmil  li<ip^«.  Hf  iiiunl  ■iciimiilnlon  Iwj^lyat  Ili«<  Liw  ConrU, 
hill  n<rl  Urcil  (if  ihciti,  »•  ihvx  iliil  ufit  uiirli  vitNfm^tiinly,  Tbo'  KaJ. 
liuM'i'iiT,  Ill-Ill  iiiudi  liii[iKiviii,  aijil  ttviv  ill  a  Iw'tlii  ct>it>l>rinl>  for 
clircti'i'.'  I)|:litiii^  tliftn  fiH  a>iv  nlhir  »cik  limy  vciu  i'a1|<<I  vn  lo  iJo 
In  uiiHleill'il  lianda  Myniiiulfatoni  v^-o'  -liinciill  to  niansgli*.  H«  bsJ 
1,350  )?*.I'..S.  pclli  la  vork  itt  Vifnnn.  vliirh  u-frr  of  llii^  older  tj'pM, 
liui  nork<<<l  «ttUfa«laii1y.  He  ttioiigly  iiti|iins(tl  u|niii  the  tnaetli^f 
Ilint  lUM'iaiialalora  coulil  at  the  [irrtcut  moniuu  iln  Itio  work  r*- 
mill  kulilv  ni'11  nitli  -m  t-Mn-uirly  nniAll  loan. 

Hr.  Glabcrt  K«pp  fIhiukIiI  liml  lliir  inakm  or  acciitnill»li)li> 
>vii)|il  iiiit  liitv.'  Itiiiiiit  a  !><itt«r  ailrmatr-  foi  tb<'ir  ayit'^ni  thtM 
Mr  Cniiniiton.  AconiiiiiialiM  wen?  originitlly  pUna»l  for  tiv> 
Viitnriii  iiinUlluliuii,  Imt  tliry  wef  i»  V'V  Axnl,  probaUf 
•>■!  jcc'nitnt  of  ihi-tr  inin-lUliility.  Hi-  uai  kI->iI.  tlioiitth  miiitiriiat 
«n|iri»dl.  Id  ItrJr  Ihnl  lligf  wwi-  limv  icliihT-'.  Iti  liM  icnwrk*  b> 
niiiilii  liiivc  ui  'liirf  r  from  liiiii.  Init  hi-  niiicli  wbian-'f  ibr  jiliicky  my 
ill  Vili'cti  i\  t.  (.'■"iiuit'iu  liAtl  fonglit  till-  l>attlr  •j|'  xcniiiiulnlor^  o^aiiiK 
t.r*">f<>rriii'nk.  ilr  1iA-l  intili-  an  iiiij^i.-winii  ufiitd  U'n  '  Xlt.  Kn}>|>'*) 
niiti-il,  aiiil  III'  waa  mill  o\Kn  U>  <;iuivii'lii>n  vlinn  he  aavi  ll>o  litalal' 
latidiii^  nirin-il  liy  Mr.  Cii'>iiiplon  I"  ■iuinilniilUtf  Ian  wofiU,  Hi*tlU 
iiiit  cijii-iilcii  a  mavimiiiii  nm jmt  of  ^,600  luiiu  j«r  da;  too  miiult  fai  a 
|il'iiil  wlilcli  ciiiilil  >i>i|>]>'y  600  kilo-natts  at  the  Uni|a,  ami  lli»  nti*M 
ivliy  till'  L(>n<l»ii  Jio^^niiii  riliiUutl  liy  Mr.  Ciuini>t<Mi  was  l<i«i't  iban 

thimi'  fill'  It'iHli>ii  Hint  Cilii'iiiiiiiti    Villi    Uii  iliitilit    i1iii<    III    tlir   HI|<|Jy  111 
tlii'iitron  nii<l  |iiililir  IiuIIh  Wiit};  l<iir,      [(■<  n^rml  irilh   Mr.  Cioiiii'iiun 
lliiit  tlii'fO  wa*  njliwtliili^  liiiilv  than  tlli'  lil-)0i<  of  r<i(i|a-l'   le    Ui    lakrlt 
iillu   ui'i'ulilil    ulitli    sjntiLllij;   ol'   tl|i>   (■iihL   uf  a,   mlnltiflor,    )id|  Mt. 
0'mii|i[nii  liiici  (jrtwl  ill  s^lujitiiifi  [iftiin'a  vhii'li  WPre  ia  I'wi*™  of  Uw 
l>ri(^v  a1.  ivlitdi  mli1i-n  •iiiiM  li"  |>titulia-«il.     A  tnia  niatn  tiunil  mM 
£130  fir  100  yiinU  wlii-tm-i  Mr,  t'lmniiiuti  hinl  lakrn  £187.     If  >nd 
coveri-il   caMc   onM    Iw   [iWf-'i  iliiK-tly  iii   llic  fcroniiil  niih  a   iJmli 
ooviiiind  to  wiirii  worltniMi  that  it  v.l-.  liii.lrni-iitli,  tS<'  cv«t  uf  lajrllfl 
ivonlil  ti'it  W  iiioii>  lliiDi  3iE.  .1  vnvl,  '>i'  thai  t'itli  £10  tyr  uiirfaiv  IWfM 
iW  ioIhI  r-<»il  ivitiilil  til-  SlljS  {.,!■  100  j-i-nls  ii)n>ti>-l  £187. 

■r.  B.  S.  CroBpuin  uii>l   tit>  liinirra  ttnx  IIi(mi>  fonixl  tit  li» 
lucitrr-.tl  liy  iwtiinl  •■\ji<iirnr<'.. 

Ur.  OlsbMTt  K«pp :  'I'lii'  iutnlaTi'iii  of  llir  IcaiI-ci>V'< 

in'  iiim'-in-.ii  iiy  uii'^iiliiim,  wliilc  tbal  jiprjviilril  lijr  Mr.  I ' 

Milv   III-  II    f- V    liutiilri'il  t'litiia.  1^  u  lh<iii>utii|  nItiiM  (iri  ii.u.  '- 

ill  'iliUii.  fur  til..  h^li*-iii  <:iiiii]uiny.  (^vi>6O0  ni«fioutn4  iifl'  ■ 
uihi'in  Iniil  lor  till'  ThoiutiiiU'lloit'iliiii  |iUiit  there  t^ve  l,^>}  ■ 
iiivgijtiiiia  livrore  lic-ing  laiil,  nii>I  360  ^lU'^xliRi.t  when  lilil  aii-ljiiiu<L 
.\iiiillii'r  &1iHi)a  chIiIu  In  MiUti,  liBvintj  two  eoiiiliirlui-b,  wak  Uii^ 
JiiiK',  188&.  ivii<i  cDiiliaasU  lu  work  lo  llir  jimicnt  lUy  witli  oiiJ;*" 
iji(<r™|itipii.  wWh  »*iv(  ilm-  lo  aa  e)!)vnnicnl  witli  alt'ii"*'*^ 
ftUfrtutt.  Hv  would  tailKtr  not  t-n  iln  pfiain(+r  rMMtiHiblc  fo*  l;*j"i>{ 
111!  the  iiiJiibiluU  111  iiake-l  Kiiidintow,  i-jij)t*Ullj  when  a  ««i>( 
■>■  S  [H'c  (tiiE.  oil  Mr.  l.*rDtiii)10ii'ii  cntiiiiati*  miiM  bn  Bllwtnl  I? 
iiaiiil!  till-  It'nitimiil-MnrrI  inhli-.  In  hia  iliiirilwliaii  Ihr  ^ii 
til)  wlvmoUil  van  to  UM  liij(1i-t«nHian  i»l>1«)  lur  ibc  fanli'ia  *bL 
low-lcuitoo  cublos  for  tin  nctnvrk  of  enpiilr.    lie  dti  not  pntttf 
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ELECTRIC  LIGHTING  ACT. 


At  k  r«cvnt  meotiuKof  the  eloctrictil  ti-iMie.  hold  at  the  offioea 
of  tho  Angli>-AniGricivti  Bnish  Klc«tric  I^glit  Comonitinri, 
Limited,  it  *rjifl  dvcitlud  t«  iwtitiou  in  favwur  tA  L'ir«l  Thurlim'n 
Bill  iU)W  befoiv  tint  H"iinc  i>f  I^rdnloniiicml  tlu-  l'"Jw;tric  I.ijrhl- 
iii|{  Act  uf  1882,  tiixl  lliu  fotlciwitit:  in.-liti<i]i  hm  hcvu  <;xti?iu>iv«ly 
aiji^eil  by  tlia  priiidjul  ulticLrical  wuitxxiiiea  ftiul  finiiit,  and  liy 
{^ntleoian  repntsentini:  tbesoiuntiticiuteraataijftlioitiduetry  :^ 

EuKTKtc  LioHTiMi  Act  (1883)  Amksvmf..st  Hill. 
PinirioN  i^  Fxv.iuii  nv  tiik  Dim.. 
To  t\\9  Riflit  HononhlR  ihn  Lnnli  S|iirihial  ami  T'mpnral  iu 
r&rliaiDeiit  usnoblcd. 
Tilt  tiioM  hamlili:  pTtitinii  of  tliacomjiuiiH   ainl   [iTninitii  Uaii(f 
tndurK  atiil  \irrtimn  iMptmttX  pmnnivrrially  anil  H-irnti firmly 
ill  Clir  »iitij<-ct  of  vlficlrir  liglithtg  in  tlic  I'liili'il  KiiiKilnm, 
wb«ac  tr«U  anil  nanws  arr  licmunla  atlaclml  ami  on !">«-■  iIhij. 

1.  A  lilll  i>  now  iwiiiiinK  ill  )"tir  Ijciniiliiii'i  HniiRiT  itilitnlKt  "  An 
Act  Id  iiiiiirnil  thit  RIcntrin  Li|!litiii|[  Ant.  lS62,"nii<l  liAriiiK  for  ita 
Mficcial  |inip<Mc  the  tKtrlifiali  fiiuii  21  to  42  )«iriiof  tbc  iwiiol  liiiiilLil 
liy  tli«  aloicaaial  Aot  of  18B2,  titt-t  Lhr  ri|iii-atiuii  of  whli^ti,  lac-al 
authoriliM  niajr  ham  an  njttian  of  iiurchuaing  nlnctiio  liglittng  iinijpi'- 
tailing*  within  tlwir  diatriet,  and  bving  in  rMfiwot  of  Die  afonwatd 
•iterunon  of  time  haaed  upon  the  renort  from  the  Select  Comnilttee  «( 
vaiir  Iiotdahip'a  Hoiuo  an  rariout  Blectiic  Lighting  IliU*  Id  the  year 
1&86. 

8>  Your  iraUlionert  elaiiu  ta  rvpremiil  the  raiunivnrial  and  »oi«ulilic 
interiati  of  the  Unitnl  Kiuffitoiii  on  tli<'  Bubj^ct  of  elwtric  linhtitig.  nnd 
are  of  opinioD  that  Vtie  pro[MiiiC'd  cxteusion  of  \\\f  aforesaid  period,  and 
ether  amend inunta  ofeiutiiiu  law  [<m[uued  by  Ilti-  aaiil  Kill,  Will  mo  far 
IPMen  tbe  mtrictiona  nlLiui  bavp  hitherto  {ircvaiittHl  thia  iudiuUy 
rmin  (Icvelnping  aa  to  Mittbl*  at  leant  unmt  pro^nna  ta  he  made  in  it* 
darclopmont. 

3.  Anothrr  Hill  ha*  iiofii  iniradii<.'oil  into,  and  is  noir  pcniliiig  in 
your  [.AMi)>lii|>'>  HouM,  intitidud  "An  Act  t»  Anioiid  thv  Ulivtric 
Liglitiuc  A'^t,  1882.'*  and  bfaringtbaahoi-t  title  of"  ElNtric  I.igbtiitg 
Act,  1SH2,  Amfndiisenl  :Xn.  S:  Rill."  Ih«  ohiect  of  which  is  ta  tVoet 
tai  leai-ltiiiK  i-hiugM  in  th«  etmliiii;  law,  which,  uhlU  they  mightrery 
|iasiilily  allaiii  the  ulijuet  tn  vtvw.  raiac  weighty  aud  <:Ui|npfex  V|ii«atlona 
catui«'led  nitU  ihu  iHinHia  uf  local  auiliui-itiw,  and  your  pctitianvre  are 
vuy  aitpichciHire  llial  the  dionuBJou  of  IhuM  '[ueHtiotis  inuat  iiecea- 
■anly  lawl  lo  furtbrr  d<rlay  in  ntranlini;  trticf  ai  wlii-i'h  tbo  publiu, 
daairoua  of  lu«'infj  thf  a'h-atitn|^  o[  rtccirif  tiRfatiii^.  and  Ike  I'lrttrlc 
lighting  indluitry  II  ia  uiveiilly  in  iiulJ.  Vaur  jwliUanrn  tliurufore 
nMrnvtlully  mibmit  that  the  Kln^tric  Lidhtinji  Ac^t,  1B82  A munilniriit 
Bill  hrntly  herriiilvfurn  Lpfurrnl  to.  wliii^h  in  liaanl  an  altirc- 
atiA  iifion  an  exbaimtivn  iminiiy  whir.h  liax  n,ln:ady  tn^rii  held, 
OBght  iioC  to  he  delayed  peodiiig  any  iii>|iii-y  which  may  b«  cpneiiiercd 
u*>'Maary  into  the  iirnpMala  ooiilaiiiod  in  iho  K1«tric  liightiuK  Act, 
■  1883,  ARiendtcant  (Kn.  2)  Hill,  and  that  if  tha  procftoiliiig  n-ilh  thf 
lut-nafne<l  Bill  would  havp  thin  eflect,  it  ohonhl  not  Iw  praceedsd 
with. 

Your  |K.*til loners thl^^c^m'e  iiiiial  humbly  ]irav  ynut  LoidshifiH  thni  the 
Bleetrtc  Li^litinn:  Act.  1862,  Aniciidiueat  Sill  may  bv  uiluned  lu  jnuh 
into  ■  law  III  ihe  L'uoitn;  uf  the  preMut  letsiuu,  and  that  Ihv  Electric 
Liichtiui;  Act.  1B82,  Amondiitvnl  (No.  2)  Bill  may  iiot,  an  far  an  its 
|>r«eeediu);  wilt  delay  the  ])aa>fiig  Into  law  of  tn«  iinvioiia  BUI,  be 
alluwed  t'j  [Jiucwd. 

.lud  ynut  jwtiliaueni  will  ever  |>ray. 


PARLIAMENTARY  INTELLIGENCE. 


BLGCTRIC  LIGHTING  ACT  (1882)  AMENDMENT  (No.  2)  BILL. 
In  llie  HouM  of  Lorda  on  Tuesday  last, 

Tlie  Sftrl  «r  CnkwUBTd.  ou  riaiiig  to  move  the  aucoiid  reading  of 
thia  ilill,  mniarkvd  that  lie  did  nut  tiittlid  to  wear/  theii  lordidiilia  Ky 
going  into  the  rormer  diaeuMiMis  ti[>oii  this  subject,  and  that  the  Rill 
wna  mber  tuore  extended  than  any  prcTiout  nieanira  relating  to 
electriu  Uglitiug.  He  would,  howerer,  brit^lly  i-Kplaiii  the  ulnLiigen 
which  lie  j>ra|Ki»u]  tu  iiitroduee  into  the  law  ou  Ihin  iithjert.  UncLrr 
the  ncoomi  claiiaeuf  the  Bill  the  (icriuinB  who  wenr  kiionn  an  under- 
taker*,  and  who  jjroviJtd  (.-urtBuU  of  elwtrivity  fur  die  |>iir|K«H;  vf  dii 
tribntioti  to  individual)*  «-i(hiii  a  CL-itain  anM,  woidd  be  [I'niiilt-i'rl  to 
make  their  airau^tnciitt  nilh  the  local  authority  u  a  liecnaihg  autho- 
rity withrait  haviiig  to  ^a  lo  the  i-nuraiouii  lUday  and  exiHTiiu-  uf  going 
lo  aca'Utrnl  oiline  fiir  a  |irovliioital  »nlrr,  and  ufhavinit  Ihit  order  ml)- 
■ciinently  rmbnlienl  in  a  Hfiecial  Act  of  ['arliatiii-nt.  11ie  cmt  of  the 
proririolial  ntdiM  ayntetii  and  the  rurlUnieiitarv  firomlii  r  cotiaeriuent 
Chcicupon  wa»  iindonl>lidly  very  IiIkIi,  aiiu,  in  •Jdiiioii  to  that, 
there  ww  the  gravn  nhjiwtiaii  that  that  coiuse  of  acliui 
(mild  only  be  taken  iluririg  a  certain  jioTtlon  of  the  year, 
t'nle*"  nvpryihing  w*a  not  fiinwen  (or  Ih»  i>e»t  «ix  tnoiitliK, 
no  work  [irtcticdiy  eniild  be  prooeedeil  with  until  a  nm-  (iro- 
vitionsl  ordn  wm  obtained.  VTe  had  to  go  now  into  a  rcry  much 
lai]^r  iinention  than  watt  eon Icni|>la ted  in  1882.  when  ilii*  Act  l>eiAiiie 
law.  Ill  .i<Mili(iii  til  tliv  nivthoil  (if  jirocx-'liD'c  by  liei'iiw,  I'roi'iiiiotial 
"OPler,  ur  •jq^iial  Aul,  llf  ]itoAmil  Itill  uniiM  t'liiibU'  l.lii'  ]oi«l  mitlioiity 
FtO  etiter  talo  an  ogreeiiiHUt  tritb.  and  logi-iuit  prnnimiou  tA.  tli<>  undor- 
'tkeiv  foi'  iheh  aereial  norkKaiid  jmrjin  t>it  m  <mK  forlli  in  tliii  Illtj. 
I  the  event  or  the  lucat  anthority  irfiiniiig.  the  llnsid  '>!  Trade  wuuld 
'  ftUlhoTJIicd  to  ti1-)i  in  and  to  toy  wl.ietlier  lliat  refuaal  inan  ajunt  olid 
Ek  right  one  or  not.  Claiuw  i  wtiit  intu  the  quentiuti  uf  the  dcaorii'lion 
f^tX  the  supply,  and  }>mj-mliI  tlial  it  ihouhl  Ivurfii  oidv  uiuler  evftiaiu 
nkm  to  be  laid  ilown  by  the  Hoant  of  Trade.   The  aiifiUoatlon  of  eU«- 


tiidly  for  lighting  puriKiacs  hai.1  been  in  u»  for  aix  or  wveti  y^^r*,  a*d 
in  coiiiwqiioiice  of  the  aomand  the  J'h»nix  Ininranoe  CoujMUy  atart^ 
in  18SS  B  printcil  *et  of  niltit  fm  tbn  giiidiinee  ofjwrsons  who  wwa 
uxiiig  thn  nWtrie  light.  By  carrfnlly  f'^llowing  thoao  mlea.  aocidaita 
might,  as  farahpoMJhlp.  lipavniiinl.  Tim  riilos  were  fir»t  |m""  "^ 
lu  the  T'liii'.i  111  May,  1882.  He  hail  naile  it  hii  btunneoHta 
>vhL-tlier  ilit'ce  u'H3  ai>y  oildiiiuiua]  lisk  tilaiicd  upon  buildiofp 
Yen-  ligbtuil  \iy  el«-lrii:ity  ur  in  wnifh  the  electric  light 
eiiij'loyeil.  Ilr  «(U>  iato'iunil  by  the  I'h>enii  OIBei*  that  fto 
extra  preuiiilm  n'av  charged  on  ViuiMiitgs  pre[Arrd  for  Ibo  ivMp. 
tioii  (if  clM-tiic^ilv  under  the  ruW  they  had  dnwn  up,  BTra 
tlioiigh  nihct  tiiali-s  of  lighting  vcn  al*u  uteU.  In  regard 
t|ne9>iioii  of  xafvly  r«r  life,  he  wait  informed  by  the  I'otiean  olBca 
where  ■  bnildiog  wia  nimi  in  Aocoidoncc  willi  the  ndei  laid  d 
the  ftrv  loniraDoe  offices,  thfy  couiderod  that  there  was  no 
iLangerto  life  than  thciv  would  bo  in  an  aidiniry  dwetHng-> 
TliercFore  he  said  that  tbn  Iloaid  of  Trade,  in  framing  any  rales  for  tb( 

Eldanee  nf  underwters,  might  tn  give  ginat  wHght  to  the  mien  whkk 
il  jiireadv  obtained  diinit^  -m  many  yearn,  and  whieh  uem  drawn  ap 
by  th'HU'  uliii  M-vre  thoruughly  u^jiialnted  with  the  lulijix't.  CI 
4,  fi.  6,  iiid  7  of  ihr  Bill  wetr  piactieaUy  lahea  tram  the  (>«• 
1647,  wliii-b  wiui  i iiriir{Hir*ted  iu  the  Eleulric  Lighting  Act  of  '. 
tw  M  tliMi-  ciniiau  iTore  coRoern*<l.  Thwe  dannvi  t<ontai«^)  all 
woti  ni'vi-maiy  in  regard  to  the  jioivt'la  to  be  given  to  nndeltakera  (r 
taking  up  ntreeta  in  iiaaaing  from  one  j^iort  of  a  town  lo  another.  CUiat 
7  gave  the  loen)  authority  the  [mweir  ui  all  eases  to  da  ItiB  wuik  tt 
btMking  up  the  tireetn  and  miialaling  tlieni.  Clau«  10  waa  luleniM 
to  give  a  legal  atatoa  to  tdcphonea,  which  wcnnowdnincmeh  raloaUt 
Mi^oe,  and  to  protoot  them  f^i  all  poanbte  damigc  by  an  cledlk 
lighting  undertaking.  He  slan  |itc|>osoi1  that  when  th<!  undortalccn 
nctenat  the  locolauthoiity,  but  a '-omiiany  or  private  indieidnola,  tlitj 
nhonid  pay  a  eottain  mm  per  annum  to  tho  relief  of  the  nt««  for  ttt 
priviltje  of  being  allowod  to  iu«  the  streets.  Hewoiildsuggrai  that  thi 
DUinKO  tobttiiaidthould  be  £30  a  mile,  and  iu  Pommitteo— if  hb  BSl 
should  n>  into  Committee— be  aliouhl  be  prepared  to  state  (Im  aHicmn 
which  that  rat«  would  realiao  if  Londou  were  impelly  deal  t  with.  Tbiit 
lordships  WolJd  bo  alirpriaed  to  learn  to  what  Fxlent  the  rates  of  Lea- 
don  wonM  be  r«lii'ved  if  tbia  w«rc  done.  Tlie  Act  of  188S  preaoihiil 
th<>  ]>eriodB  within  which  tho  workaof  on  alvriric  lijhtin^  undertalcttg 
werv  tu  be  fiuithiHl.  He  would  prajKiw  to  luare  tbal  <]ue>tl(ni  tOM 
settled  boiween  tho  IomI  anthoiilT  and  Ih*  undertaking.  Tlie  nal 
thing  was  that  witliiu  Ave  vears  fhim  tho  Mflaing  oflhc  Art.  atlvalilti^ 
or  wirea,  or  latdtii  fur  electriDlty  slionhl  bo  plscoil  uud«rgr«und. 
Clauora  16  to  23  be  bad  athipted  from  the  Giw  Act  of  1871,  and  IIm 
regulated  for  the  inslniQlioo  of  in*|>eclon  the  tii'thod*  of  teatinff  aM 
the  aupyily  of  the  enrrent  to  the  r^nnxunicr.  Clausea  24to27««( 
(Hwi^snardy  of  a  tnniiorarj'  elumrler,  aa  they  icUled  to  tlw  charactv 
and  ipiiLlity  of  tttoMipply.  whieh  at  pmwul  there  wat  no  instruiMM 
acKii lately  to  icit.  He  hiijicd  tu  hi-  able  to  Mork  out  in  the  laturaloiy 
a  mcAiM  of  "  stnniWli.iinK "  the  tiieaaun-uivul  atut  the  catrtM, 
Clauses  38  to  44  dealt  with  ineuuremeiit*,  and  he  hoped  toii)duc«M« 
Government  to  make  a  umall  arldition  to  the  HV'elgbts  aiul  JlaudM 
Act  for  the  pur|i«ae  of  pntting  technical  ineteia  on  the  aame  fixtting  w 
^tfie  inetera.  In  dealing  with  the  uipply  to  Ihi  fnniiNJieil  to  lb«  geiMal 
imbliv.  he  bail  fotloweiflhe  lineaof  the  (inx  Act,  1871,  an  that  efoy 
houacbohler  within  25  yards  of  the  ili»tributiDg  nuiti  ahoald  hat*  s 
right  In  n  enrrenl  of  electrielly,  and  the  nndertafceni  sLoahl  be  udIci 
aiinilar  obligatiDiu  to  thoae  uf  giM  oomponioa.  Ha  had  aba 
given  tb(i  uiii|ettak«r>,  aiibjeet  to  cerUin  condtlioiit,  tha  po^ 
of  withdran-ing  the  nipidy  on  account  of  the  uae  of  ■ 
dangcruiu  or  ubjeitionablu  lamp.  CUuw  32.  also  followine  ihcfiti 
Art,  gave  a  hioal  authority  jiowrt  tu  minire  a  supply  if  iliey  wea 
within  60  yanla  of  a  nirrenl.  CUu.v  35  lUwIt  with  tint  i^twiatiaa  a( 
penoltiM.  lie  did  not  itraire  to  ini-t^t  tlie;  electriti  lighting  eompaaiM 
witlk  any  permanent  monopolies  ;  all  that  ho  aaknl  waa  thai 
should  b«  plaoad  in  no  wom*  pooition  than  th«y  were  in  wba 
lirstentern!  into  their  eon tmeln.  Hn  ho^iol  thai  the  Kill  would' 
be  read  n,  se<;ond  time,  that  a  groat  iii<Ii»try  whieb  bail  l<ee*>  kR]A  bark 
for  ail  yean,  fliioe  the  Act  of  1682  <kw  JioaM^,  wnitbl  have  tiMMU  tn 
exetviae  tbeii  cardial.  Ho  knew  uf  bin  own  knowledge  that  if  the  ' 
wore  made  itonienliat  on  the  tines  of  this  Bill,  that  in  the  ooiina 
■ix  or  eight  montha  large  sunts  of  tnuuey  would  be  thrown  ii 
country,  and  empl^rneut  ]mi-id«d  for  Urge  nninbeta  of  world 
He  believei)  thai  4($,00]  men  would  npe«dm'  he  «iniploye>)  in  |i 
ihxiir  wnikii  Mid  utkui  the  tiuiineai  of  elerwo  Ughthig.  In  oouci 
lie  would  only  aild  thai,  in  prejiariug  this  Bill,  he  bad  kept  li 
entirety  frcn  from  luiy  biiu  in  favour  uf  the  elcctr1ecomiianir<«,  aoA 
had  endeavoured  to  take  a  f>i>r  view  of  what  won  duv  to  the  ' 
anthriritles  and  the  goa  c-^miKUiiRt.  Hv  )iwl,  in  (act.  tn«>l  not 
jmrliMin  am-,  wav  or  the  other,  and  be  trusted  that  tbts  Bdl,  the  I 
n-aibng  or  whirfi  he  lieggvd  to  niovt,  would  meet  with  the 
their  li>Tdhiii]Mi  ilk  ImngTair  ami  miuitnble  (<JiMn.) 

Lard  Tlmrlow  aud,  wliiU  agreeing  with  mncn  which  bait  £alka 
froni  the  iiuble  *>arl,  hndid  not  fiml  himself  in  a  {xnition  to  withJiaw 
his  Bill  on  lliit  su^'jeot.  It  wa«  only  a  large  anicboration  iu  Lbe  vsiot' 
ing  kw  whieh  would  vt  III"  li>rg>i  niiioiiTil  of  ca|4tal  roady  f<.>r  iare«l- 
ment  frne.  Ever  ninoi?  the  Aet  nf  1882  (ii-tnn  and  oompanisa  of  elicok 
engineers  and  oLhei-sint^i'ost'^i  in  tlie  (ubjeot  hail  petilieiMd  1 
Ft  snob  mcHllfluatluue  iu  that  Act  as  Hiiiild  remove  those  r 
whieh,  il  was  altegeil.  huil  the  etfocl  of  crippling  the  ,  _ 
eltwtric  liglitiiig  ;  aud  iu  a  ]>vtltiua  which  waa  preaonlcd  tu  thi^r  1 
ilupi)'  Uoutie  yeolerlay  those  Beuth-inen  hail  uxprexv.'d  ■  vir*,  "hidi 
be  ■bored,  that  a  Bid  no  eoinjilex  in  ita  rharaoter  a*  that  of  theaaUt 
earl's  stoo-l  but  a  fmint  ehauee  of  liiidiiig  swqKanee,  if  not  ta  ikis 
Huilie.  at  any  late  in  lbe  ulticr  lluute  of  ('uiliaoieut.  HavinK  tipH 
lo  thr  dniitiimlAiioeii  and  the  .luljjt-ct  uiattrr,  lie  bwl  no  heutittiiM  ■ 
Mying  that  the  iietitiou  eniboiiying  ihat  view  was  sivneJ  by  aa  rnR- 
wntAtivu  and  intlilential  a  boily  of  names  aa  could  he  hniiulil  togelMi- 
Tbc  aocond  ivomu  why  hr  waa  unable  to  withdraw  bia  Bujib  U^vtt  <i 
that  of  tho  nobis  etrlwaitliatit  was  too  soon  after  the  gitat  Act  of  ISfl 
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I  tli«  wliolii qitoslion.  AH  t]utt  wMwiuitnl  wax  a■itnI>l■■^lRft■tilf 
to  A«  cotnpMiipt.   pvinx  >HiMr  a  Inrj^T  lui'sniur  nf  limn  in 
I  nooai* l]ieniMlv«4  fur  tWiroiiKiiia.lointiky,  *>}  ihal  ihe-y  s)ic>u.4l 
)SI[<«Um  laiiist  tbcir  H'ill  (■>  tnai'^  tlidi  vliviit^  u  iircbibttlvu 
iAt  aUetTMitjF  wlikli  thoy  Hii|ij>lii'Ki.     A  tii>>Murr  of  viich  ^iro' 
,  dMiing  with  pnhlir  i|i;«*iir>tiii  co  t-'ininiilWt-wl  »tiii  imj'ortJtiiT, 
■■mover,  tn  be  bronchi  lu  ou  llii-  Hilvi(-i>  o(  the  Boatil  oflYoik', 
Fbther  Cifli'ieniinKiU  ili-iMrtLiu'iil,  iu  unli't  lu  do  <;uiiii>l('i>'  jiihUoi.- 
""E  iulCM^lB  At  aUki'.      Ht»  llijnl  olycitiiiii  n«.i  (lint  it  li^vioUlnl 
'  (KNDtB  of  (tctjiil  wliidi  ihfiiM  lir  ii'ft  to  )iv  ilp*lt  with  liy  pni' 
[«nler  anorvtiuf;  to  lli«  mnuui-riurnu  (ntl  rvou  ire  incut*  of  each 
bully,  with  rf|i»fl  to  tlii-  uiirt'lirt*!'  cloii»e»,  no  olijwt'.'<t  I*  tlip 
at  it  did  Bot  rvonf^iiH  thd  alunlntR  Hffht  wliirli  tlin  tat.ti  aatha- 
IhmiIiI  Ii«rr,  ii)  liU  •ipiiii'iii,  In  lHic;iiirii>  tlir  |iiin.-linH'r  im  Tnir  twii\s 
'     tilciUkitJi; urn  {•rivnln r-niiii  1*113' iiippljiiiig rtlivtii^'  lig)iL  within 
<il  til'  )i  .tiithority. 

of  Oaalow  mM  iIi«  t'lKTcli  nf  dip  nubli?  iiiiitiiiiU  <iii  i1i«> 

of  till!  Rvcuii'l  KAitiu);  of  tlii  n<jblu  /licuil'i)  Hill  woulil  tiavi- 

Jt«t  ttin  GnvHiiriiriil  were  Biiicrelv  ■li?Miii>ii»   to  do   uWt   tlicy 

£n>mot«  tlif  eit^iiMoii  rif  «'Iim trie  Wh tin p  ;  adiI  if  it  li*>l  li^cn 
ill  thv  Itill  now  )>i>ri)ii<  their  iiiiitt^i|M  ri.'jii-eKf>ii[i-il  tlji>  feeling 
i  inUiencil  in  |iri<iiiot itif(  iili'i'trk'  li^litiii)-  iu  tliis  i^uiiuliy,  it 
^veikwrvtil  n  nxm'  .ittKiilivcf  cniMtdi-nitiuti  :  Iml,  lu  liul  Im-ii 
1  ailta  a  iK-tition  h,vl  1>itii  UIiI  ciimti  the  la.\Ai\  nipiul  hy  a 
[•f  Ifwlin^  firma  ia  the  trudc  wlio  would  l>u  nitral  IJltdy  to 
fe  ll«^tiatc  villi  thf'  I'Mitl  ikUlharittM,  aiiii  tlut  they  irirre 
t  Willi  til*  Kill  af  tli.i  ttolilt  l.i(d  [.[.jinsit*'  ( lyiftl  'Dinrlow).  Hn 
'ttrllitr  HAY  Ihnr  xiiirv  tlin  I Invniimriit  c^nnwiiilnl  tn  IIip  spi-niid 
Ow  Bill  •>(  lii*  noblp  frinud  (itHKthit"),  tliMP  limt  liwn  n  vpry 
nbrt  of  Jipi'licatlolii  to  tlir  tloitiil  of  Trvlr  in  the  lio[i« 
•ztciittoti  of  liiiir  froui  21  to  42  vi-nii  would  liavu  tlii:  dTccI 
lld^  OCIiiloIiila  la  iMiiUirk  iiiuiii-y  111  tli<-si.-  tiiitlvrtnkiiiKH.  Tliia 
^TOpaaail  to  malf  an  iiiii'iiUiit  rhmii;'  iit  the  n>i>1iiif>  law. 
rtoI'ariiamMit  hAtlitrcliiit'I  Vt  allow eaitijiaiii(<ii|>ron)ot«l,wn«ther 
TpQHs  of  elwtri*  ligliliMg,  gi»  nitlil'ly.  or  Iraniwayi,  lo  iiialcu 
bafgaliw  for  themwltcs  wilhmit  llie  mijiervisiuii  uid  L'oiiwfiit  nf 
mtiit.  But  thb  Hill  iiio])riiin!  tu  nlioliiJi  tilt-  |imvisir»inl  wilrr 
lUier,  aiui  the  nobli-  IupI  4iii1y  )irD]Ki.u^iI  lo  rlo  it  iii  (lie  rate  ot  tlm 
liclitiiig  Mmpuik*.  Tline  wttr,  ho  »dmilt"l,  [iroi'osab  in 
rliicb  «er«  oonitiwiiiliiblr.  NV.  diJAitit  it  untilii  Iw  a  utiat 
la  «MUr«,  within  x  iva«iii«)i1a  period,  thitt  II10M!  ovrthRitd 
aiUniKn-ariil  diMli^ilrvinniit  to  llic^  mnlTiipcilixahmild 
id.  In  tlif  Bill  of  tlie  noUa  «arl  then  win  no  iiro 
peanllT  iipan  aiiyoouiiiatiy  which  Tailed  ta  carry  out  the 
Int.  Affkiv,  Itithniu  U  liifl  txien  ■  {iractloe  thai  tliv 
or  iodiviilualA  liaUv  t<i  miuir  L-Grtalu  atrMtt  within  the  axva, 
Wlabia|(  which  otTo  not  f>i|uinHl  bytlio  local  DiLtboritira, 
able  lo  a|ipMi  h«ron>  th«  KoanI  ol  Tnule  aiuj  Btali>  llicir 
*11  aa  Ui«]iruiiiaii-n.  mid  thiMH  atn'tila  wurv  tlieit  tJix.'eil 
ute  to  the  oiilar.  A*  he  uudHiMUmil  tlw  Bill  of  llio  (lobluearl, 
would  ni>t  umkr  it  huvu  the  opjHirCiiiiity  of  a|r|iFaiiii|; 
'^  ~~it;,  and  irotild  havr  to  siilmiit  thrjr  vast  la  jirbitfn- 
_i|«  wliiuh  I'aiiianieiit  had  alwiyo  cfiniiciolcd  mh*, 
Ijr  nbmitd  lie  wC  up;  Ihey  hiul  had  i^ullLcirnt  oxjicriniKw 
nilt  of  eniatiti^  *  tnnnaiiflly  In  guv,  watrr,  and  ntlii-r  iiiattpra, 
(.Gill  il  wiu  sutnl  that  npboiiy  sliniild  linvi-  any  |i«>riiian<>iil 
;  but  ftoni  ihr  word  "  jwnnanmit, "  V  gBth«ii*d  that  Ilieiv 
4  tampuiary  iiiunojioly — i.e.,  while  the  order  ran  ;  aiid  Ilie 
bail  MBtttaa  to  atale  any  lime  for  the  duration  at  IIif  oiilcr. 
,ird  t«  Ilia  olatuio  whioli  inuiioMd  tti  ^vtt  total  authuntiLii 
pUlvHaM,  lir  tlmuftht  that  it  woulil  havu  bevii  liett#r  bi>  iK-t 
at  >|U«ation  in  \  inor*  dirwt  raaniier.  Withn^nl  to  th« 
yia  wfaidi  an  ntidmuking  wu  to  bt  aajnireil  by  the  l»u«l 
liittiertD  i'arl  tain  rut  IukI  Uid  dmin  lli<^  [irin'.'igik  lltnl  tlif 
wtdoli  Ihp  tiDilurlaki'n  aoM  at  t\»:  (-Ki>inili(iti  uf  t)i<i  }«rriod 
xlxNild  not  tontaiit  any  miuircincnt  fur  the  goodwill  of  thr 
In  Mdor  to  got  vvor  tlut  d iniquity,  the  iiobk  coil  dto- 
a|>|dy  tile  itaniii  iiriuriplc  !■>  h'u  Dill  na  wu  n|i]i)iiu| 
MB  of  Indian  nuiwaya  a.nd  Hlmilar  cnricRrna— nmnmly, 
pitN  alioilhl  bp  flvi>  yenn  nf  thi>  innrkntitbls  vm]iji> 
to  tJM  noticw  to  aoiiiirr  tb«<  iiiidertakiDc.  It  was  {>0Mlb1i- 
foniTMny  which  hmiI  iiiigbt  b«  a  piibliu  caiutiaiiy,  with 
ic  valna  of  which  wa^  i(i)oIt(l  uii  the  Stotk  Exiiiaii^'H,  nrnl 
woiilil  b«  readily  awvrtaiiirrl  ;  but  If  il  van  a  qiiMiliuti  of 
any  or  an  tiiiiUviili[al,  thrm  noiibl  1w  no  mich  lui-am 
tbevalne.  jlj^iin,  thorc  were  many  coni|ttni*«  whieh 
lbtiittKga«apart  oulyof  tlielibuxlniiis ;  in  ihalva^n  it 
M  iltHiciilt  tu  t«iiarmt«  the  value  of  the  alvctric  lifclit 
at  of  tite  other  bmineai.  Thb  Hill  iiriijHiird  to  nciiir«r 
power  Dtt  till)  local  aiith'nriliiv.  It  should  bo  rtnuom- 
authonllc*  wcr;  iindvruoiii};  a  rerv  jirvat  change,  and 
donbtful    whcthfit     it    would     he    wiie    to    confer    itjiuti 

Kg   auihorilicj    poni^m    aiich    aa   tlinut ;    tn  hia    npinion,   tli« 
county    Cionninlx    might    rnry    niatAnably    Iw   J<ih1ou«    o( 
Iboc  powvni  beiDg  canrcnixl  upon  (uisller  autlioiitlM.     It 
"  Ir  Id  diacuaa  tn  cominitlni  of  thr  nholii  Houbc  all  the 
Uchiifc-al  LirciJinaN  uf  this  BEI.    AUIioukIi  it  wu  inm 
tlVM  baJ  Mit   Iv  i.-viiaittvr  (lija  ijtie«tit)ii    uf   Flectrk 
tlvyliiul  tint  linalt  uith  all  tliu  Urbiiical  and  ililtiialt 
■ft  out  iii  tlii'  Bill.     Ai  he  liad  aaid  before,  tliC'  Uovi'ninivtit 
_  iu«  ludo  all  that  tfa'-v  I'uuld  tu  ••uCTiunnje  ihi'  iitv(>i,tiii'Ul  ol 
k  eletti'lc  )i;:)iliti^'.  anif  sltli'iiijth  hr  lia<l  italj^l  icverul  uii^** 
tc  ihit  Bitl  if  tV  noble  •'arl.  Iu-  di>l  not  njnh  to  ihrovi  uiiy 
,      nt  ill  the  "jy  of  the  tmircw«r  o(  r-lwliio  li({htin^-.    Hi- 
I  thcfttctr,  that  this  Bill  might  W  «IIoiv«d  to  u»  thtouufa  in 
■ritng,  and  then  he  waald  miggiMt  ta  lb«  iuibl»  cm)  Uiat  it 
iKfcrred  toaS«l4«t  Conioiittoe,  and  that  on  tli«r<  port  of  that 
wn»iH*»  Ibe  next  itagp  of  tbu  Bill  «h<.>uld  be  taken. 
I^BarMlwU  w«h  glad  ta  Imut  Itui  tL«  ntible  eatl  who  twl  jiut 
not  intrnd  to  oppoae  the  wtoiid  leading  of  the  Bill  dow 


bcfori;  tliitrn,  liecaiuic  it  involved  ijuMllonj  of  concidoralilc  Intorcnt  and 
inilKirtiuici': ;  and  if  *i>nif>  alti* ration  vcr"  niaih'  in  it,  it  woiiM  unt  1m 
ini-HjiixlHlrtiit  Mith  th-"  juvtain^  of  the  olhnr  Rill  drtiiling  wllii  tli*  lubjoct, 
nhicJi  hail  rbOMVid  iti  aeMiiid  reading.  He  wonliL  n^ret  extrainely, 
however,  if  thi*  BUI  ii«i«  made  a  givuiid  Cor  ]K]stiianfii({  the  nnigieM 
uf  [ho  Hill  to  « iiicli  lie  Uwl  lefermd.  bncanae  llie  EUll  of  tlia  nol'k  earl 
III)  lUubl  rals-'il  vrry  CDinfilicslnl  ijuraitiaiiB  which  wotilil  inBaii  mlliute 
iliscumii'ii  and  I' xai II illation,  and  lie  wwi  anxious  loit  the  eflN^t  would 
U- lo  h.xiig  lip  thi*  iiueiitiou  to  itn  tndetiiiit*  |wric«l  andiirevcnl  any 
Ifgislfttton  ta\  thf  inbjcrt  paacinfi  nl  any  early  date.  With  l-epml 
to  the  plitionH  whtfih  li»>!  h«wi  rBfiTrntl  to,  lie  Inlicvcd 
Iliitt  lliiy  nvro  dirprtnl  tnwanU  iiinjinrting  the  iii>h«ini! 
which  waa  alnuuly  tii  jii'c<Kmu>  raltiei  tlian  lo  uiiiNikiiij^  thi' 
Hill  of  lliP  uiil'b  "Uirl.  Tlit-ii- wa.*  no  ■Imibl  thot  the  Art  I'l  1382. 
with  I'efiiiinl  V>  the  loniia  uF  imichaMi,  iiutdcd  aincndnicnl.  It  wuh  nut 
the  i>4i»ii  that  uh'itlii-r  the  li-rnni  weir  onciniih  iit  not  wax  ■  mattri 
AHectitig  only  til*  promot.>Ts  and  the  Incjil  antliority;  apart  frnni  the 
ipiniition  'if  v,'h»th<>i-  thfjr  iviiiM  make  the  teiTiis  mioh  an  lo  iudaeo 
caiiitalistfi  to  lint  niiiiey  Ltilo  eloclHu  lighting,  he  tlimi^it  that  ihe 
piibtk' had  A  tllBLiiicL  iiitrtL-vl  lu  HMiDK  tliat  the  iviiut  n'rir  nut  t>in 
oiiuroiiB.  u»  thr  nude rl.ik I'm  woiilii  nrf\  to  rruutip  theirini'lTni  hy  ilinrR- 
iiiK  more  than  they  othr-rwisi-  iii*l  for  the  rWlrir  lijcbt.  That  tiipanl 
that  thfl  preecnt  (tenrralion  "■"*>  to  iioy  uiorv  tlimi  tln'T  othi-ruwi'  nc<d 
for  the  elt-clrie  liyht  in  order  that  tJiiJ  iw-xt  ^nerutiiMi'  niiglil  get  it  for 
Ieib  than  they  niifthl.  He  hoiml,  ihnri'fnre,  that  llin  ineaiiuni  nf  liiM 
nohlr  (rtnnil,  which  hml  alrcAily  Imi'ti  rrwl  a  ru'DIIiI  limn  U'oitlil  Iw 
allownl  tn  plWHul  At  the  wrae  tljii*.  hx  limii'd  that  thr  Hill  o\'  thi' 
mible  fHtrl  would  be  rtwl  a  skoiuI  lioic,  Owini;  in  il><ciiui|ilicatnl 
nhaiactcr,  lit  thought  Lhoro  wita  little  chance  oril>|i4wiii^  ihtuuKli  the 
Hiiinw  tiiia  seMinti. 
The  Hill  wax  then  road  a  aeeond  time. 


COMPANIES'  MEETINGS. 


NONTEVIDEAN  AND  BRAZILIAN  TELEGRAPH  COHPANT. 

Til"  ordinal V  ^p  ii.tiI  iiip.-i.'tLiiK  tif  Iho  MotttuTiiJcan  snd  llcuilian 
Tnlngrtjili  fV.[(it«,tiy.  Liuiit.-il,  wai  Ui-M  on  Moiiilay  at  ihf  uffica, 
TukeuliooKP  huildiu^,  lloorftatentnwt.  Dr.  UamuMn,  ll.C,  in  the 
elutlr. 

The  it^imrl  of  till!  IMrPctom  for  the  >>ar  'nilBii  rWembnr  31  staled 
tli»t  lb.?  pcrvi-ntajp!  of  itm»  rr'T»nnr  rfn-ivHlilr  lrnn\  Jhr  WeMefn  and 
Uraidinn  TulpKreidi  ''■■mimiv  ti.i.l  '"in  t:2,&06.  an  c>iin)iitT<I  with 
i;2.370in  1986,  TK.  .>i',-;,l  ■  .i.-  !>■■  ihut.  -.)  far  lu  i^utUd  \t 
jiidgfl  finni  till!  pul.li.li.l  i,.iii|,.-  it,.rii  Div  W.-ttni,  and  Uraiiilian 
['iini|iaiiT.  ihnt>  Hppeiirei)  homo  pKM|H>ot  of  a  sreUer'  iniiiH}rMiii<nt  in 
tile  tsMifir  during  the  cniivnt  year.  The  deneitturaa  bwuMl  in  16% 
wi'ir  iiiadr  rrdeeniablf  i>il  the  lit  July,  189&.  Tliem  lieiii^  a  balanca 
nf  £10.280  blill  iluieileciniid.  it  would  lie  neocHiary  to  arl  aaide 
Aiinually  i>  lat|{L'r  euiti  I'cr  Llie  [iiir|io>c  of  ri^il'^intiti'Jii  than  hithnrtn, 
a.nd  tlivy  ihetvfvn-  ]>rot>oae<l  to  appioutiatt  £1,000  foi  that  nuqioM  for 
th"  ywvr  1887.  Out  of  tbu  balance  at  074  they  ii-oonimendiid  a  divi- 
d^ita  of  la.  iwr  atiBfL-  oii  thr  preference  iharei,  leaving ££6to he  r«rried 
fomatvl.  Mi:  .lanieH  Jniucy,  M.l'.,  hjvl  been  elee.lvd  n  director  to  Sll 
tlip  vacnui^y  canwd  hy  Ihe  dnath  of  Sir  T.  OOTe  Browns, 

On  the  inoticin  nf  the  ClutlnnML  fii.'comled  by  Liouieuant-Culuiiel 
O.  W.  MmwuIct,  the  r«pi'[t  waa  a-la|ilc'd. 


COMPANIES'    REPORTS. 


THE  "PILSEN."  "JOEL,"  AND  GENERAL  ELECTRIC 
LIGHTING  COHPANY,  LIMITED. 

K^iwrt  uf  the  CotDimitteo  of  loveati^l ion  a|t|>uintiil  by  rceoluiioii  of 
ahnTeholdt-r*  at  an  extraonliiury  ^vDcral  muctinj,;.  la-Id  on  llie  13th 
Slari^li,  1888.  to  invfatignt,-  lliu  sUloniunh  «>nt»ine>t  in  the  I>itT«lor»' 
niitliM!.  datni  5iii  March,  1888,  oonvcDin)^  aueh  menrtliift.  and  lo  eonfer 
with  Ihn  Direi.-toiv.  and  to  rejioTl  (hereon,  and  (jeni^rally  upon  the 
bu«inp^B  nf  thn  Conqiany. 

The  ^ntemcnt  in  ihc  Dinttora'  inniei-,  d«ted  3nl  Matr-h.  1680,  that 
the  nnioiinl  of  lhi<  wurkius  capital  of  Uic  Cntniiany  aninnnts  In  but 
£7,090,  ia  taken  Iroin  llicloat  report  and  bolancr-ahefit,  iMnedon  tliv 
lOtli  Xnveniber,  lBiS7.  Ttila  auni  of  £7,093  i>  inadc  lip  iti  mich 
lijilaiici-.«heet  of  the  lletiii  of; — 

Llisli  (ineliidinKiB2  986  6e.  C*>neoU)  £3,037    9    0 

Stwrk,  plant,  ffKiriw,  *c 3,87a    0  II 

ami  Um  dilli-rence  Iwlween 

Deblock  to  tilt!  L'uiniiuuy M66    3  11 

and  C'reiiilurs  of  the  Coniiuny    ,„    TO4  13    6 

lei  10  6 

£7.093  0  & 
Aa  to  the  above  item  uf  coaU,  tlii*  liU  pmctioally  iliaa|'iH-ainl,  aa  Iho 
"hole  of  the  (.Vinaolo  hare  hci-o  iral'l  out,  and  the  prw«M»  Mj-ended  by 
the  Dircetan,  and  thn  CAth  at  thr  iMnkrrs  at  Inc  cannnMieeinrnl  nf 
Hiis  inrnttigilioii  wu  the  liutn  of  £140-  17ii.  6d.  only.  As  ta  the  item 
nf  (touk  miui^l  at  £3,874.  0«.  lid.,  this  is  the  Direotoi^'  eattmate  of 
itit  value  of  the  whole  of  the  at-ick.  plant,  and  niorea,  *c,  of  Ihe  Cwn- 
jHiny.  Aa  the  throe  iiiAlullalluai  of  the  Cvtupany  aluue.  at  wtiidi  a 
pait  viUy  uf  iiDcb  atock,  iiUui^.  itutoa,  Ik.,  are  oiupluynl.  wure  caiuing, 
M  tUttxIiii  the  laat  balance-sheet,  a  yewlj' nut  of  £^.485.  0a.6d.,  oM 
aro  now  8ial<>l  to  he  piuduoing  a  tfroM  ytuly  income  to  the  Company 
of  £5.000,  It  hu  been  coDslderoTneoeaufv  tooheck  thin  otlmate  of 
£3,874.  Oit.  lid.  by  lakliiif  itouk  ol  the  whole  of  the  I'Aisiiug  ttock, 
plant,  »totes,  Ac.,  0/  the  Cotnvany,  «iiA  IWb  \i»»  \«eeia,  nm-j  uaicAvt^'i 
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rlutii'.  *itli  lilt  Tnllnwing  mnlu,  wliich  il  lnw  «piwhiimI  unnvaiiiKiit  w 
rlunify  nx  iiuilnr  :— 


Proiluciiifc      Orifciiial  t.<9«l  U>        l>irc<.'lurw' 
!•«•  auituni.  Coni]aiiv.  viiIuhIioii. 


Stwk,  kv.,  hI  IWhiml  Cnm  I iii-tiillutloii 

C1.200    0  0      £2,158  10  LI         £4l(i  14    7      i:L.482    S  7 
Stock,  ftr.,  al  WUvMoiiii  Wik  IriiUlUrioii-- 

i:i.5&6    0  0     a.564    0    0        L-900  16    0] 
DiiTctore' D*tiinnb'Qf*<liliti»iiiikiuw- rru[>r,  1887—         /   £4,£00    0  0 

—  -  i3.i28    6  llj 
SfjMlt,  ic,  Ht  Stiiu(iei"-->ilri'c[  IirtUlUtinii — 

£1.166  13  4      £2.116  11    3      £1,103  19    0      £1.819    19 
Sinck,  I'iiUil.  Stiirhs  Ac.  Ht  .St«iiliui»'  »Ii>*t  Kucinrj- — 

—  1:5,413  19    6     £1.022    0    0      £2.095    9  0 
StAok  al  j^£(iiia  iinil  ait  Hitr— 

—  £340    9    1        £S40    9  1 


£3,914  13  4    C12,663    4    8      U.202    b    1    £10.326    5  5 

Tlii-ra  liaK  l>  itii  ^'ntl.  diOipiilly  tii  iiri'itiii;^  nl  Ilii<  nlKtvii  llgiir^j  in  cciii- 
Mi|ll*m'i"iri[i'' UiiuitiHfarlon' iiiihIc  in  wliicti  tlii;  Ixiokt  nrtlm  (.'»iii- 
puijr  liiivi' )>iTi>  ki'pt,  TtnTP  li.u  Iwnii  iifi  ttoefc  l«lgi>r  nlnl  iinitlorB 
IwlgpT  kpj't  >ii»t'-  1884,  'riii:ie  liw  lic«iiii'i''Uifk  Ixirtl;  Vrj't  siiM-c  1884. 
i-xvi.pI  ttiAt  ibif  !ili>-kliiil  'if  18&7  Iiafllnt-ii  (-iii'ivil  liilu  •  buok.  Itnt  tlic 
*bvk  lihts  xni)  mliiHtwrm,  it  ik  nlalvU  I'J  tliv  SwftitJiry,  Imvc  Ihhiii 
kHj>t  wgarately  Tor  mk-Ii  vI'  IIii?  jrvtni  1884.  1S86,  atxl  1886,  hihI 
he  »Wtut  that  -nioli  st««k  luli  and  vnlualioiik  Tur  tliu  y**vi  1884 
ftwl  188S  itttiiiot  1)1^  rouiiil,  aiiil  l)i#y  lt»i->-  imt  Iwen  ]irvliiLi>'1. 
It  lu"  tlwi*rore  not  lippti  |Kunilil(>  in  Iiib.-i- itt  awuiiiit  fol  llio  iluck 
fnilil  tlia  yraT  1884,  whirti  in  ihr  lialotlr'r-.ilii'i'E  of  lliiit  >vai  Man  tlivll 
VilllliHl  1>T  till!  Dirri-I  n  rit  liir  n'gx'"'/.^*^''  "^"'n  ''''  £39  6^6.  Brs  4il.  Il 
is  jT'fliiiiii:-!  tli'i-t  Iht}  MlHirtlit>l<li*i»  >!<;  uol  ilr^iic  to  Iiuvp  in  llii'^  rrport 
llir  il<'LaiU  ^wIimIi  mn  vtjy  jiilnritlc  ati'l  flnlrarutc,  nii'l  mil  li<-  MijiiitiO-l 
if  iLnsimii),  lint  only  tlir  miulto  of  ttm  inri«ti}(Blimi  ;  ftni  in  oliaiiilng 
thr  rnf^iIlK  wliicli  nn*  licr^  |irr«Milril  lo  thnm  fvrrv  cim<  ho*  ln<iii  giv'ii 
to  make  al!  iliin  ■ilowaijci.-'i  for  woarmnl  twir  iimf  otiipr  ci'ciinirtaiicwt 
of  ilojir.cialioii.  Havtii^  i«|giiil  to  nil  aimli cuuti<lcratlons.  tlir  valiir  of 
Tti>'  ii"i«'  i;\iMtiii);  tlock,  lllaiil.  8ti>i>i,  ItK..  uf  llie  ('<iiii]ntiy  ts  Ih'Iii^vviI 
tn  Ik  till'  iWi'F  4IIIII  ur£l0|236.  5-.  5'l.  lit  cmtniiriius  tlio  vainutioii  ut 
■ikIi  stock  ino'li'  I'V  til  I?  Dinv'torx,  it  Iisa  \-vva  Fou»i:l  I  lint  tlii'  xtuc'k,  Ac, 
hM  h^n  mcwt  •moiiKly  iimlcrvitliKvl.  Kor  eicaiii[)lp— n  Urp-  iiiiiiib(-r 
of  llbcii  nnj  UiiijJi  iu  {vrdt-C  oiili^r  niiil  in  rti!l  wmichig iLt  iiifttillatloun. 
■nd  ead)  Miiiinti  £20  votIv  ami  iijmnt'ilt  for  lli<<  c:  injuuy.  liLciiii-  in 
titr  T)iiii'loi!i'  v«liniti"ii  for  5n.  ftil,  (incli.  Tin-  liri  v  lint  fiij-  Mirli  liiiniH 
is  £l2riu'li.      Tlir  gill's  ;ilnln"  rmt.  10«.  i-(wli.      If  snlil  liy  nllrliitli,  ll'Ciii' 

biu)«  itiitiK  Iniii  £5  U'  £7  i'ft>:li  inij  ihv  moi*  inl'ic  of  tin-  iii<.-liil,  if 
bti>ki>ii  ujimi'l  ftW  ru"<Taii,  w  Em.  SiI.  Thn  sum  of  £3,874  0*.  1 1'l. 
lixnl  t>y  the  l>irrc.lon  ok  tlir  vii1ii<>  o\  Ihi*  Htock,  wiu  nrrivril  al  by 
Ttluatinti  ill  .Iiiii",  1867.  ami  lli-srs  liiu  Iwi-ii  »in(^  thai  iht«"  •'■•Tlitiii 
ail'lltiuiiH  CO  Mioli  nt'it'k,  fmt  (.VinHnlii  Iihts  lieeu  hoIiI  out  l>y  the 
VitKiata  lu  tito  years  1867  8.  whitli  linvc  raalise.!  £4.769.  7».  &1.  In 
emircreim  with  tlio  Piiiit-ti^ni  as  Io  tli«  iiitnli-  in  wliit'li  tijis  tniii  Iim 
boeii  dinpowil  pf,  tliroiilj  «x|>laiiitiu'ii  nivpn  wo»  tlial  il  li*it  bwii  «{>vitt 
illu>ii  the  )iiHiii<.-w>(  tlip  IJf)lli]Mt"y  a«  woul'l  tffi|XMf  l>v  tlie  LftlniirD- 
tiittt  to  Jlltn^,  1887,  uii.l  by  the  culi  liook.  lo  MinLlt  tlu'  hIiatO' 
IioIiUtm  til  detenu i I iL>  Uow  liu  iliti  txjilni>iLti>iit  b  mtinfuL'tuiy.  It  lias 
bri'ii  rniiiiiilm'il  ni!i'«««rv  tu  jirr|irin'  an  nimly*!*  nf  Ihr  riuh-liiitik,  «]i"l 
ill  nulrr  tlinl  (lir  ymi-i>  in  vliirli  iiirli  n  .miiii  nl*  CoimoK  vtin  t-\\wn\\f\ 
may  lie  CO  rill  MIT*  I  l>y  tliiiiii  iritli  th«  ywi"*  in  ivliitili  im  Cnmi'in  liavi- 
bcL'ii  expcDtk'I,  tbc  luialyni*  li«»  l.'f^ii  («rnvL  l-ai-k  Iv  lln'  >-mi  1664, 
l'Mi'1  ■ct:o>ii|>aiii-'B>  tlii*  ri<|Kiil.  T1i>'  iiiia[y~i>>  >■■  xtii'-Ily  r(-iii|>i1c^l  rri<iii 
ll»  Company')!  i'imIi-Iiivik,  aihI  t.lii*  atli'iitlnii  ol  llio  ijiiu^'liolifom  xliititl'l 
e  ilirvcUHl,'  amnug^t  otlmr  ihinifH,  to  tlic  fnol  tlial,  althiiugii  tli" 
^ifauwiuo  ri.-i;uiL'ml  1iy  tlio  Cxmiiaity  fjuin  "  wit>w  nf  (iIjiiiI,  Ae.,"  ha*  unar- 
'  tomtiy  (Ujcteaw'l.'  tlti>  oul^iiip  f>>i  "  k*iiI,  rulen,  niul  tA\tn,  piiii:hiui?9i 
of  stock,  4c,,"  an't  "wiiai-B'  Imvc  i^ncA  liut  liulr  ttiiii|Kitiitivrly. 
Alao  that  ill  oito  rear  £1,092.  Llo.  1-i.  nun  >:xi<vu'hHl  in  Uw  <.-MHt«, 
wliilB  tbo  lafLi'it  ill viilcU'l  {HLid  ill  any  yarn  i-> £821.  I8«.6il.  Alio  that 
a  aula  of  £S,aOO  a]>|<eara  in  th«  Ruli-h<Mk  as  uloui  to  ''Klliii  nn-l  Co.," 
Aiiil  iu  iiiiifciiTtivc  Willi  tliL-  DiiUL-tui^  tlib  in  u\|>liuiifil  1>y  tlietii  at 
lianii^  hiHtii  Iriit  tji  lliiiw  Ki-tillniiiiMi  liy  tUiMJiiPcliini  »illi  Ihv  ul^ut-'l 
.of  obtaining  9  or  4  icr  ccdL  inlumt  fiTiin  iIk'hi.  Tlii.i  hii<litii: 
|«f  (he  mauFy  i>r  the  Coiniwiy  t>y  the  DiivutoiK  t-  iiiJiviiliuiU 
to  !■«  wh<.>lly  irrvguiH  ami  iLuauth0iiiM;il  bv  tliv  nrliiOi-t 
Diatiiiti,  knil.  111 iii-i 'liver,  ii)Mi]i  iiivf>li|;ii.Ii'~in  )>y  ili''  Ci>niinittiK>, 
LTMinHlhat  it  itao  IrliCat  an  iiilnrjwt  nt  IJ  ici' nnl.  i«i-  niiiiiiiii 
ixity.  Theiv  al-ici  a|iii>-vi»  kii  item  of  "Cautiaft  f'tr  iiiiininff  nvVi  iimiii 
Hnlliuni,  t'195.  19<<.  4-1, ,"  iiliil  this  ua*  rulltlil  iljKill  ilivrtli^'i'ill  In  In' 
«  ]iByiii(.'iit  111  aiiutlici'  fii'iii  <>1  I'liH'ti'ii-til  UJp II I'ln  In  run  i'loi:ni(--al  nnii'* 
t<i  llir  Cuiii|iMiy'a  iuBlJllUliIilI^.  Tlib  AuiiM  nmii  tu  1-v  jitwuliiii'ly 
work  |irw|»'r  I*  br  iloiio  by  ihs  CoiniiBiiy'*  nn-ii  \i>M'k>iii'ii  iiii»(i'ii'l  "f 
«ii|i]<jytiii:;  aiit.>tli<.'r  Knii  Iu  itu  il  al  .i  )-i>.-lit.  In  t'Oiirvf.-iKi'  wllli  the 
Ditv^fK,  llti'trcx|Jaiutiau  of  Ihi^  m.ilti-?  waa  tbnl  tlifV  tbiii;;lit  il 
«n>Hlil  In'  MilviuiMr,  itiiil  Ml*  tbr  liiMl  iiiiim-  iu  tlmn'  ii|ffiiioii.  An  to 
tliioUtriiK'iir  ill  till'  I)ir<i-ei>iV  iiKiii-c  thai  ihi:  ili-iii  uf  £3{i.l90  (ur 
>ilwill  kUiL  jNititit  ri^'liU  ih-iiiilil  U'  III!  InnyiT  mmiiUiiiiiil  ul  llint 
iinr,  Aii^l  llicir  iiitcnti-m  of  K-iming  it  to  £627.  iu  ^-mirvnini  «iili 
*\M  DirKiwr*.  the  rjlluwiAtg  "■■■r^  th<;  i<>v.'>in  given  by  Ibrm  for  tbi* 

l>Tii]'On'"l  pilufti-'li  :^TllBt  tlif  (uilont-i  ub-xitl  -it  i'mbI  [iriw.  itni  hiul 
ocljr  ik\  III  ^f  (>ti  yuirh  \t<  run.  lail  Ihitt  thry  unrv  Hlviiuii  tliiit  if  thi-y 
Mtiinl  linitltB  ti  uxiiiM  nut  bi-  lulvitabJi-  tn'iMT  iliviili'iiil*  njinn  that 
anuniiit.  Tlirn:  witt  no  liita  fiiriiixhi'  I  IVn  tni-  iTnliiction  to  £527, 
wliidi  apiKUiH  to  [|«vi'  lii-i:ii  u  [niidv  ai'ttilinty  siun,  uiul  Xa  ^vi?n  by 
UiD  I>irt«l«T«  aa  thuit  vi'iiiioii  ufviilui:  witliunt  ttii'[;ly'iiig  uuy  hui»«f 
itauahubtioii.       In  ]<n'j>osiijf;  lUi»  I'luiiuiou*  rohidiu'i  [m  u.  luathjrof 

1>iiii(:i|)]i.'.  and  a|)>kri  altu^'cllitr  from  thi'  atuonlit  of  il],  til?  Diroototu 
ut-i)  DicTcly  rutuiili'ivtl  the  fai-t  Itml  ihi.'  ]Ml(.-iit«  ari>  iiinuiu^  uiit.  anil 
lure  out iri'ly  ijfiioipil  the  jpMHlnUI.utctlijoKiiiif  that  [imlorjiuijiliiniiiagC' 
ment  thi:  i'alui'iirth<'j;ni>riu*i!l  nf  llitbiiiiimaiihoinhl  inctcvw.  in  nl  IcMt 
l^ainoiiiil  ui  till;  diiuiiiiitioai  1)1' tliv  ralurof  the  ]«teBb<  Itisabrtaas 


(tint  till'  niri-<!  ^Hlwill  af  n  l-uniiirjw  nrliith  i*  uiil  tu  oani  £S,000  |icr 
aliniini  fiDiti  itn  iiialallalidini  iiiiiiit  >«  wnrtli  tinniriucly  UMffv  tfiaB 
i:S27.  Ao  lo  (lie  gi^nniil  biminnt*  of  tlir  Coiii|<aii^-,  iiuilor  cIk  oxbttng 
avvlctij  of  niaiiuj^riiioiic  it  ha»  not  Imu,  ati-l  il  i*  not  j^iwblo  tliat  it 
tlitxibl  W,  workM  with  *itlirr  cfficiwiry  u(  ccoiiuiny.  IIutt*  U  no 
]iiojw  sf-Toiii  of  ihfck  or  TOiitrol  of  atorvn  tMii*<l.  The  lw»oV»  of  iha 
L"oiii]iiny  atv'  imi  |-h>|i«r1y  Ve|it.  ami  »i>nii'  iit  th»ni  are  rrm  iui«  nut 
{Hiitiil  &iucv  .tannury  Uol  Tlii>  LV>in|Mny  have  olitMiinl  uaay 
iinlt-ni  for  liithtind  ami  tuvr  1  II  iliPiji  nnwi<  i-iiteil  for  wvf ml  mnntu, 
in  .iniiir  raarn  lu-tiidly  K"i"X  ^  'hi-  rx|ivnHD  of  ruiiniii};  iha  wima  witll- 
olit  li)(ilt);  any  luiiijin.  'I'linr  in  nn  n»«ive  nf  \\cnrn  at  tl»c  ^lauliop- 
rliTvt  Iii»r«lla'ii;n  for  any  further  bnniiKiu,  and  at  Wlixbitiiii''  rarfc 
1  111.1a  I  la  Hm  I  tln'ti;  Ik  no  ti*firr  boiler  ]«wer,  and  the  whole  ItiilalUlion 
isalThf  ri-V  (.fiL  luiMikili.irii  frr.ni  rlio  b'nUag-  of  a  nn^o  tube-  "" 
Mini  of  £4.769,  7>%.  5>l.  Iiaubrni  rralimil  frniii  llin  luilu  of  CkMi 
l\\v  liiii^-C'iiH.  mill  kjivtit  by  llieni  iluriii;^  llii-  iwriivl  iu 
two  of  it\t-  lliiDi'  [)iti-c:lor«  uvic  diniilitlifii.-J,  and  ihrir  oSce 
riuiaiit.  without  luiy  ii»)<ruvi'iiivnt  in  liic  linaiK-iitl  iniition  vF 
thi'  Colu|«iiv,  an-l  imt  for  lln-  rej-ayiiirnl  by  lh»iii  iiiiK*  tlic  UiC 
tiii^i-liii^  of  £SSXi,  wli1'<h  they  hul  ii'iiiirofiorly  [laiil  divtaKclrM  fvt 
diivi-tuni'  fL>i»,  the  Cunijiiiny  MtiM  liavc  bail  atiMhiiely  no  mnncy  at 
Ihi'  hank  nl  Ibi'  I'liMiiiieuunuiLtit  nf  Iliin  invi»ti(|ailuu.  In  thr  now 
cii'ttiTi^  ciiiiilitiiiii  (if  iIk'  Cimi|iaiiy  it  is,  of  oanrw.  roMaaary  that 
cHiiiin!  *tinnb)  br  ohtiiiiip'!  t<i  riinliti'  il  to  carry  on  iui  bsstntw  pr»- 
iwrlyoi  lit  a)].  The  bininoiv,  il  )>ro|«ily  natuirct),  alioitU  bt  •  mk- 
i-uaeful  au-l  I'l'i'lllahlv  uiio,  lu  lh«  aynlcui  of  ItaliliiiK  i*  excvmltagly 
i'>|'iiUi-  Willi  all  ilx  (MUtornffx,  tint  liiiiidirT  iif  u'Tiiilii  niight  \>6  alnuMt 
itidtliiiit-tly  iiR-icaaiMl.  It  is  n-^'rntt^il  that  it  has  not  Wn  tiondlilr 
to  tnbiiiil  this  trjiiirt  In  the  Ourv-lioM^rs  at  au  oatlivi  datr,  lial  iIib 
runiltii  iHt  Imvc  not  In^'n  fai.illtal'd  bv  ihr  UIiNlom  or  iW  i^n-rr-tary 
ill  tlirir  inK-^lij(nlii>ii.  Jliil  fiom  lli('29lh  llaich  to  tbi^  4th  Ajiril 
iiinUnt  tlir  iilTiiH-.i  nf  itic  Cuuiimiiy  Btji- th'wil,  tin;  Sii;tfLaiy  at-i-iil, 
ami  thel-0(ikH|ock«l  ii)>,  u-lthoiiKn  br  bail  h«ii  dia>iii<.-lly  tiifotRi'*! 
Iliikt  th«  coiiiiiiittei'  drill  mI  tu  hiivp  mviiu  to  tlK-iu,  and  oi^tian*  tli« 
tiivmtignlidii  .iurint;  that  jn'riinl.  Ihiriiio  (hat  a)i»npi'  oftlie  Sm^i»t*iy 
mid  Mii.iiiii;ni'  i>iir  nl  thi'  iiiKlulliiliniii.  bail  In  Jinrimltiiiii'  Ita  lighting  of 
u  lilllillcdii'TiM'  At  9'30  ill  lIlP  rvii|iin(r,  iHvaniiti  it  thr  Rlallhn^W'iIm't 
Katlory  thtfc  wru-no  uda'n.  Tin-  aiiimdr  of  thi'  nimloi*  in  rr^nl 
Ui  I  111'  ilircttij;Hlli>n  mIII  n|<|>i-ar  rii>ni  rtii*  fi.>lluinii^  litt/'iii;  — 

bS.  Corn  Will  t-t;iLnl<u>,  tjuiivii't  Uatc,  S.W.,  Maroh,  1888. 

l](qrSir,^l  liiivi-  liwu  I'^tiwltiif  lo  \vr*X  (niiii  the  tcininiiltfr 
aiilHiiiittil  at  Llii-  "  riluru  "  MirrtitiK  on  tlm  13tli  iiisLanl  lo  cuuftr 
nilh  my  lair  cnlluiuniCH.  hnt  liiiliiTio  I  liav<  rnrivrtl  no  oointiHUibs- 
tioii  fntiii  tlt«in.  Mr.  Tmithaiii  inforni*  me  Uiat  yos  wish  to  tab 
nloik.  Al  imwiiil  I  ihi  iMit  M.-i)  I  In:  utilitr  of  tlii>,  or  (bat  it  trmn 
iiiliiiii  t1»i  »>-o|Hi  »r  till'  nauliitiun,  but,  of  ooilrae,  I  ifaail  )•>.■  glad  l« 
hc*i  wlii*t  Ihi'  ooiiiuiitUw  ban  lo  nAyoii  thiambjocl. 

Kui  ihix  01'  tiiliir  |inii>iiM'«  it  k  rntti  to  Iw  in  acratiUiKK  with  ^ 
rrsoiiili'-ii  thai  ilicie  >«1u)iihl  U'  a  iiut«tLii£  of  tb»  oofiuuittH  mlh 
uijkU  mnl  my  Ute  oulleuttiim,  unl  u|>gii  liMritig  from  yM  I  liU 
uitlier  ixniveiic  audi  u  iiii<rtii)K  inyoelf,  or  will  tnOcaTonr  t«  anaofii  l» 
uicf t  the  «iniuiilt<.«  with  my  v-dhjni^iiw. 

1  thi  not  rpiut  the  ninbua  of  the  iiliajrvh«l<l«n,  u  *S|iTaMMl  \j  At 
totolution,  to  Iw  tJial  you  or  the  ooimuittM  should  take  auy  aitn it 
tlin  faetory,  or  nl  any  uf  the  iiii.1«llattiiia,  vim!|iI  lu  cMifnaa 
ttilh  n]l^ 

1  t«kr  thr^  oi'iMiiiiniiiy  ul  inforniinic  yon  that  tlie  inlvrvnitli**! 
the  EobU'i  liijli'layis  iiiid  the  eoiivcnicnce  of  ihc  ahariholdn^  •w«»l 
I"  tue  lu  niaka  it  dv«irali|c  to  hid^l  tlif  Tiicrtiiig  lo  deit  Dinvtnni'i 
lliv  iMitio  lUy  an  till',  ai^oiiniod  ■iin-tiiig  (13th  A]iii]J.  Xoticva  «iil  t* 
*liortly  inmivd  Mcoivliiiglv. 

I'liOM'  i!ijiiiiiiiinieatu  tliu  IcUi'i'  ta  llie  commttteo. — Yoiin  taithliilVi 
{Slgiieill  U.»wsi'X  W.  KtWMis, 

(Huuriiiiui  vi  tlic  HIku-JucI  ami  Uetivrat  Hlectiie  Ligbtinx  CotUtaQi 
Umitcil. 

St.  StcphouVclumhcr*,  Teh«Tai<]i-stmt,  E-C-, 
STtli  MMx:h,  1888. 

"Pirjtr.N  *■  j»\ii  "Ji>ri"0'»irA.\v, 
Dmr  Kir, —I  bri;  to  ncfaDnnliili^r  Ihr  tvc(i|>t  of  yiiur  irttcr  ibHl 
23i<l.  but  iliijivrnil  on  tl"-  2filli  iii>t. 

Nritlivr  I  nor  iny  (iollcxgw.-*  «n  tJic  coinmittr';  ■»h«ln  I  liavrU«a 
ublv  lu  cuiiMiIt  can  Hi'C«|it  youi  viv»  a*  to  (lie  ixiy  liinilcd  ae*^  vtl^ 
iii*mti){nti<>ii  uliiidi  yiiu  mf|g(wt,  liiir,  of  i-onn>o,  wlwii  kc  an  O  * 
I  uwil  1,1)11  In  '111  iu  iiHufnlly  by  iiiiiaiix  nf  iho  iiiirdt  tin  lion  w*  are  intkiK 
ive  ubiil]  w  isli  lur  uii  >i{>{i»riutiily  nf  vinri-i'rin^  witli  j^Minalf  and  W 
late  |]ir>'i-lui!i,  mill  mil  o^k  ynu  to  !«  m  ^al  oa  tO  amii||e  it.  !■■' 
nut  liiit  ibiiik  il  wii->  a  iii-iiii|;  i-iuc-iitUnt;  in  delay  the  wecdnx  foi  i''*' 
tiuLi  of  Dir«(iirs,  ii  Inin  iliu  :tHii.'tiiiy  bad  h*uu  Jirectttl  by  the  tk**" 
holdriM  to  Mild  nut  notices  firflAir^A.  -  \vWv  Uillifully, 

liSiguol)  Jamm  Kvn 

iiir  KuuNiii  W.  Kattwni,  K.C.M.C,  lev. 


EASTERN  EXTENSION  TELEGBAPH  COMPANY. 

Tin-  iT-iwit  uf  tin-  IviHt'ni  K.ittnMon,  AuvtnU>in,  and  t1iiii»Tu^ 
^,^l»|■h  ('oTiiiMiiiy,  Lirnitivl,  lur  thr  Inilf-r/^ar  I'tiitrif  I*wp«iIi«  31  i"''^ 
tlwl  tlie  {jiTw-Wei'ii'Id.  ineliislvrt  nf  i;ov.:ninwnt  unb.iilii's.  anwol'" 
lo  £^2.600.  iLjiuiiMl  £210.9&6.  Thr  \^o^klnj;  .iwl  otlnr  rigeoA 
iiii-Uidinic  tZZ.iio  fortxut  of  ri-jialni  to  caltleH  Jnd  i;i|«ii»«-»  wt  dii|^ 
iiloortinl  £69,570.  agaiuni  £80,066.  After  ilnluctini;  iiinnt  1^' 
iiltm-M  (in ilrlu.-lllun:is  aiidranlribtittoiui  torinkin^'  fanda,  and  brll|?*M 
font-ivnl  £35,162,  tlirri'  in  .tn  available  baUnce  of  £163,061-  ^ 
i]iiiutErlv  iiitiriiti  iliviilu-iid  of  1^  jut  cent,  haa  becD  ]<al<l,  and  tttiin* 
|irD|ia(o<l  tn  diiti-ibnti-  niiiiihur  uf  like  aiauunt,  inakiiiki  v^  ^ 
inttriin  iliviiU-udi^  [uid  for  Ilir  fiiiil  linlf-yi-ar,  a  tirfal  diriitml  of  h\>f 
veut.  It  in  aim  proiNnnl  tn  \m  a  tiuniit  of  3«.  iici  iliai*.  or  !}>> 
■.Tilt.,  niakin^  a  toTul  iltMtil-ntiun  of  6j  \mi  n*ut.  fur  \tKfi.  ihi 
lialanee  of  £S3,0S1  Iitu  hceti  carriid  tu  the  gL'itnrd  imtitt  hiad,  «UA 
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COMPANIES'   TRAFFIC   RECEIPTS. 
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Bttdlaju 
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64,376 
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Alilinn'iationa  :  W.,W(!ck:  P.,  foiciilf-ht  ;  M.,  raonth. 


NEW    ELECTRICAL  COMPANIES. 


Electrlo  Dau  uul  T1ia«  Swmp  Comjuuiy,  LtmitmL— Hr^ial'i  cil 

bv  M  T'iitniiiil  iii.ll  Ti'iiilirt,  S,  N't'HiiiLiu'r-' .lui (.  ''iiiiiliill,  Ii"ii<l<>ii. 
VLC.  Uojiiul  £100,000.  JiriiU'l  iiil'.'  lOO.tXJO  -bm.-.  .>f  £1  "jk^I.. 
oi'ji'i't  .  To  imiuiri-  the  liriiotit  ol  an  iiii-eiitiriii  of  «n  •"Iwtiii.iTiwIinlii'yil 
'Ut«r  tiiMu  uUiii^i.  f'l'  wliich  ]n-«vwiotini  ]<roI<^tti'in  hhk  obtAin«-l  iiiiili>r 
til*  Patrirn.  I>™ipi«.  »i"l  Traiip  MmiIis  .Vl.  1883.  on  NfivetiilHT  16 
liwl.  »nil  «liii-li  i»  imintxTwl  15,717.     Tlie  lif*[  miliw-Tilieni  air  *.— 

Rlianv, 

H.  LiK'kuuiHl,  law  Ktaiioiii;!,  83.  Cliaiitrnj-Iaiiv 1 

T.  U.  Fi'ilicU.  (njilLoiiiaii,  32,  l'riii";»[t>o<l.  Soiitli  NwwooJ 1 

K.  C  Dovi-r,  livi  tJwtiT,  l&&t,  U|.i->cr  TlimiKii-jiti'iM't,  London,  E.C.     1 

.r.  J.  ^'otlUl,  (^litkiiia",  19.  l-jTulhiirxt-roail,  t.-itulun,  S.K 1 

K.  .1.  Sunintii-*,  ULiillviiioii.  ftarwiok  VilU,  Cmyiloii-ni*-!,  An-rlry     1 

W.  Kruttti.  luHicliaiit.  11.  iJiiMtu  Vlolorui.¥lrpi>t,  E.C. 1 

K.   W.  tiallaitlirr,    iiiusic   Icooliei'.   43,    Cat ndeii -grove,    Pockhum. 

Runry  : -.-.■.". 1 

The  iiiii:i1n-i  of  Ulrr'i.'lurs  tlLall  not  \m  \nvs  Ilinti  tlirirn  nor  inorp  tliaii 
HVrii.  Tlii;  lii>l  (•lijill  In'  a|>|niii>tt-il  by  '][••  iiO's'nU'i*  to  tin  iihmho. 
TRiiOiini  n(  oHHirnatidii .  TIk  iiualilkutiDii  uf  ii  l>iri<<;I'.-r  ttiall  W  t)ic 
lioIdili)j[  (il  'lock  or  Blmm*  iiilb*r«|iit»i  of  Ihi-  (.'omj-nnynf  tlir  iioiuitiiil 
valu«  of  £250  each,  'llli:  rvmniivrati'il)  of  [)iivcl(ir<t  *hnll  Iv  Ilii' Kitni 
ar£800|H*Tantiimi.  jhiH  out  uf  iliv  ftinda  of  tlieCoin|iany.  aiiit  dhnifval 
■dion^t  tlirim  at  tliry  may  lliliik  ill. 

■L  JuBcr  knd  rmU  MkU  neotrlo  Uslil  Comiuuty. -Tku 
Coinjiaiiy  baa  Wen  ffirninl  hi  uhUt  Iu  (Tiubliali  a  ixuLral  ptotiuo  fur 
Lhc  irniifilv  of  ill*  olwUic  li^bt  to  (lie  area  u(  nliitli  Ht,  .likixo-'-wjiMir 
may   Iw   i1«K.-iil"-il    iw   ■   i^mitip.    miil    nldcli    iiu'liiilm    I'dll.iiiall.    .St. 

)<Mii  aiUt-i'llMvl  d'uilig  th»  vm>\t,  hut  llif  lisbi  vXixh-  Iwfori  lln:  Kiiii'  of 
tiic  Ipeliiiical  |iajjLTi.  Thf  mn3iiipnlnj>  •Iali>  lliat  a  jmiTiwirial  ™u- 
ktnct  hw  l>t«ii  madiMilih  Mvmi^.  I^tiviin Clatk,  Moirhnnl.  ancl  (^a. 
Weal  mi  1 1 -ill.- 1',  fol  u  bu|i|>1_v  of  tlic  Mvci^raty  ylatil  !□  citaMisli  u  Hivt 
■taUalioii  of  10,000  laiii)w.  ill   full  «-t>ikiLiw  ofUr  ami  will  i-'ciy 

indtttC,  lit  all  citiniatfl  Kml  n(  £18,S00.  I>>  iH'  Mii.-^i'J  ill  Jinrtioili,  11^ 

''ffr^nlrail  liy  tlte  Comntiy.  Tbu  jh'Imi  auiI  lim  Ividih  nf  Uic  iiiiii- 
tr«c(  ar»  tu  Iw  nubj^l  to  tlie  niiiircval  of  tli*  EniflJii*r  of 
Ilia  Coiuiuiir.  TIio  price  of  tlio  all«  i«  £9.500,  au^l  a  rrnt- 
vbarg*  of  £100  a  v««r  far  forty.two  yeara.  Tlie  cliargr  for 
li^hta   will    \^    uuufi-    tilli-.-i'    l>y    cuaUant.     at    a    ifitaiu    rum 

prt  l»mp  per  uamiB,   or   liy  ncttrB,   wlikh  will    be   tMted  and 


(1^1  illli.ll  by  ]irorvHlona1  authoritiu.  Tliu  Coupxiy  **fll  f^y  iiotUi|. 
f<ij  inlrnln,  niiil  will  |ny  ita  nwii  iircliitiiliary  r.'X|i<!iiac«,  wbich  wlllV 
llii:  L-liatX-f.  iictiMlly  iiiciiirtil,  TliF  prniilfHliv  have  fgnited  Uw 
Conii<aiiy  ami  giniiiiiitval  tht  jiipliniiiiiirr  v()«nii«q  and  tin*  »ub^» 
tion  of  a  {wrtioii  of  thi-  rj>|iilal,  look  fftr  llmr  muHUMatlon  to  fJi*  100 
fdimdiini'  HJiariw  nf  £1  vai-li,  wliirb  will  Ih-  lakrii  uii  by  llii-m.  Tin 
rj|iiljil  \h  £100.000  ill  19,960  onliTia-y  xlianv  at  15  t-jidi.  atid  100 
fiiiiiiitoiii'  Hlianik  ol  £L  i«ch.  and  10.000  nf  ibi-  upliiiaty  ■harm  an  nov 
olfi'n^i  fi>inii1in:ri|iii<>ii,  ufvi'liicli  it  ia  slat ul  S, 000  are  inti««ib«d  by 
till.'  Oiii^torB  uiiil  iKi-ii'  frii'uils.     TliiiliMtiict  it  it  |>i-o)»>*(«l  !•>  listit  m 

|i>'i*bajK  mill-  "f  tbii  l«vt  ill  L»iiil'iii  fill'  Hlii'-b  a  liiirjKMr,  Ib.nwli  it  ilintiU 
nut  tfp  f.irjyitU'ii  tlml  iiiiiiiy  *if  tbi'  \iir^  IiowIr,  cliilw.  rik]  boiiMm  in 
llu-  ilinli'ii'i  all'  iiliviuly  [iruviiU'i!  viilli  tlii'  •'Icfliii'  liybt. 

8eiitfaMDpt«n  Xl««trlo  UflLt  and  P«w«r  OwmpMyj  UmlM^  - 

Uut(i>t«ruil  by  Ki<.'bi>i'<l  Janlaii,  120,  ClianLt>iT-laii%  U.C.  Caiawl 
.CSO.OOO,  diiiibil  iiii<>  4,000  |<ii^fi-m-'l  ibaniL  M  £5  i«ch,  ami  2,000 
nnltti.:irv  *liiiii>«.  ol  £5  im<^li.  Objntt  :  Tn  i-any  an  llic  Iiuuiibw  eC 
vl«i'li-ji'iuu>i.  iiiwliaiiiial  fii)^iit"?i>  and  niaiiiirac'luivTa,  am)  iro«1ciinamt 
(IculcrH  ill  i?liy.-[iii'it;i,  luiilifi^  |H)H(ii'  anit  1if(!it,  aiid  ganamlly  any  Ymd- 
Di'jn  iti  iiliii:)i  liie  a|>|itii.vi.li<iD  ol  fk-cltii.*kT,  or  aiiy  like  iwwvr,  ik  ut 
may  l>is  ii->rfiil.  roiiveiiii-iii  ur  [>riiamL-iiial,  oc  atir  uIIilt  biuduoH  of  • 
like  iiattin:  ;  to  ijirry  <■■■  tliT  biiniiitis*  u(  inaiiufacliin-i'*  of.  «n>l  ihwlm 
ill,  niacliiiK'K,  Iaiii|«,  Uiilunit,  ufely  lamiia,  and  othor  a|ijilian<«a  far 
Ml  I  >] 'lying  light  ami  [M>wcr  by  ni«ans  of  olecttictty.    Tlit^  Rnt  titmn- 

W™  BIV  !^ 

J.  H.  Aldriil](t',  M.)).,  13,  Aiigl>wa-|iliio.-.  ftuntliamiitou    .._    fl 

J.  Ilislio)).  bmt  luainiliurturtt,  tiiiMvenor-aiiitar*,  Sovtbaiuplin.,!^    "^ 

£.  '':  j^»l:,  brcin-ri-,  Wn)tWo«d.  ^outbatn|>t<>ll    ^ w   Jt 

.1.  A|i]'li>fi>i-i|.  iiioivliKiit,  .Milbityik,  Sciiitliaiin[>tan  - _ -    1' 

.1.  Ii.  C.  E.  Vanor".  Uoyd's  a^pRt,  Sntithamjitnii       ,  / 

J.  MUlor,  oiiillll»,  1T7.  Highati^i^t.  Soiiilii.iiiiit(ni  I 

E.  Utuwii.  b)iti-)ii!r.  IT.  Aliore.bar.  i^iiuihanijiton I 

a.  .\ll*ii,  185.  HiKh-Mr-tl,  SouilwmiiWii -..—  1 

Thi^iu  iball  not  b«  leu  tliaii  tbrtw.  nor  mouv  than  twdva  Dindak 
Tliu  tint  iliall  bt-  ajipointul  by  llie  aubacribrxa  to  tbe  niciuarsivlui  «t 
auodaiiua.  Tti«  quail Aotkiit  of  aDiiuoloi  t>hall  b«  tlu!  huUiagiftb 
(niti  n^\  of  kliurtn  uf  (lie  iioiniu&l  valtiu  of  at  luaat  CSSO.  Tl»  rwA> 
iivTalioii  to  ill'-  DiiicUiib  nhall  Ut  lii;vd  br  tlw  (}ot»)uiiy  iu  iftitlri 
Tn««tinjt. 


of  nttflfcl  filowly  increases  with  the  t«iii|)en)tiin!  frum  Odeg. 
to  33Mog.  cent.,  and  mon  ni|)ittly  fi-oiii  the  Utler  terapera- 
lui«  up  to  36.V  From  this  iioint  tho  reBisUinco  aiijfnicnte 
more  slowly  a«  tlie  tent jteral urn  »  ilicreuseil.  2.  That  the 
tempenitures  »t  which  the  rariation  in  the  mte  of  the 
incnvUQ  of  reawtitrice  occtin  urc  thv  stmc  lu  thuso  iit  which 
in'cgiilaritie*  in  the  tbeiTuo-elci:trii-  {fi'DjicrljeK  of  the  uetal 
arc  oWrvwI. 

The  Bleotrio  Liffht  in  Swedea.'-The  experimental 
instalUtionH  catriod  out  at  Stockholm  have  Ink-ii  sfi  siitce!<8- 
ful  that  the  same  eysteni — that  al  Mf-'^i-n.  I^ian^  am) 
Co.,  of  Bu(ia[>fl8t  —  will  |)ryliiil>iy  be  mloptotl  in  a  lal-ge 
iiuinWr  of  new  Jniitiilhttioiis.  The  luacbinoK  Hlnwly 
working  in  thifl  cajtitut  are  located  at  the  gaa  workii.  and  the 
total  Icii^h  of  thu  flidti-ilnitin^  uiuinis  is  3,000  rncti'vtt.  The 
conducting  ifire  is  of  cci(>|ter.  1  niillimclrei)  in  diumetcr,  uml 
is  KttpiKiiiwI  on  [Ktsts.  Several  ro'itaiiraDtM  are  lij^tod  hy 
iiicand«scenc(!  bnijiN,  and  l-ho  CHtmiico  to  the  o|mmii  by 
MVOTil  arc  light*.  The  town  of  Falun  i»  shortly  to  be 
lightoil  hy  50  an;  hunpn  nf  1,200  cp.,  and  ."lOO  incHmlcticence 
l»nip». 

.Arc  Carbons. — The  mnnufarture  of  carbons  for  arc 
lighting;  has  jn  AiiHtria  bi.'coniBau  industry  nf  noine  import- 
nncc.  The  Hunlliniith  factoiy,  ;it  DuliUri);,  pnnluc«8  ulrout 
S,500  raetri's  of  cnrhon  rod  per  diem.  The  processes  of 
luaiiufiiL-tiu'u  hiiVL'  rt'cotitly  Iwwn  improved  in  several  jNir- 
ticulars,  ihv  cHrtjuiis  V*ing  uf  ^n^at^r  deimity  and  more 
honio^vneoiiA.  The  inipmvumenttt  apply  mort-  purticularly 
to  cored  cnrbona.  The  ro<l,  forniiMl  of  pluvtic  niiiterial,  jmsscs 
from  the  ]>ks»  in  the  luiiul  manner  in  the  form  of  a  tuhc. 
After  dryitif^  iirnl  [mking.  tho  wirljoii  uibi-«  urc  iraturufsd 
with  a  hydri>c»rlH>ii,  which  lilU  thit  poi'e* ;  iiiiil  after  a 
Bvcund  iHiking  the  core  matirial  is  inti*odiicecl  at  a  certain 
pruHfurc. 

A  "  New  *■  Lamp  Maker.  —A  H-oll-known  eWtrician 
tohl  IK.  i\  jiretty  gixjil  stdry  the  other  ilay,  the  truth  of 
which  be  vouches  (or.  He,  tii  coiD[«ny  with  another 
((entlemaii,  was  recently  viaitinj;u  place  where  dynamos  were 
manufactiired.  The  euperintendcnl,  who  %»-ha  also,  we 
bdieve.  the  elcctriciun  of  tho  i^liildiiqhinent,  sbuwBd  them 
through  the  factory,  explaininji  the  principle  of  the  iwkchine 
tnade  hy  his  cotniiany,  and  talking  nn  ranoii»  electrical 
lubjcctt.  in  the  course  of  the  coiivcrsatiun  Mr.  Superin- 
tendent WHR  iiisked  whose  Ump  they  were  using.  He  replied 
he  was  nut  (juite  iure  on  that  point,  but  (examining  the 
bimp)  tbutight  it  miiitt  be  Mr.  Vult'e,  as  his  luune  was  on 
the  In  nip  ' 

ElQOtricity  Ubiqaltoas.— The  KIcctric  Club  of  New 
Vork  13  replete  with  exery  electrical  appliance.  Thtui,  on 
apprutichiii(>  tho  duor,  iiintt-ad  uf  UKing  a  tiell-pull,  the 
viairor,  by  preHt^in^  hi»  foot,  on  n  meial  plate,  rings  an 
electric  hell,  und  the  duor  la  unlocked  by  electricity  ami 
opone  nt.  uncc-  The  hoiwc  i*  lij(hUHl  by  incandescent 
lamini,  of  which  iheie  art!  350.  In  lliu  kitchen  is  an  elec- 
tric gridiniii,  which  broiU  the  moit  by  iwe  of  clctti'icity 
from  the  lighting  a)ipai'atiia  |iae>uitg  through  and  heating 
the  wito.8  I'f  the  ^ridii-on.  The  btnAfi  ^ro  blacked  and 
ixilinhcil  with  brushes  worked  by  tlie  Aiune  [tower,  the 
clocks  Hound,  the  lock  on  the  safe  ujMned,  and  even  the 
piiitiu  pWyod  by  electricity. 

Tbe  Installation  at  Soint-Etiennc.  -^^te  recently 
unexpected  dittiuiUlicis  have  annuii  iu  cotiuection  with  Lhu 
working  of  tlie  cunlnil  sUitiun  in  thie  tuwii,  a  de^cnptiouuf 
which  wa-s  given  in  our  l:ut  Usue.  It  is  stated  tbett  in 
those  /mitiojia  oi  the  dii^lriliuting  aj'^tem  where  copper  burs 


eneloNed  in  iron  tiihes,  filled  with  an  insulating  compound, 
are  employed,  a  large  number  of  lamps  can  no  longer  he 
workwi,  rtiid  it  has  been  uece«s»r,v  to  h-ive  recourse  t*}  ga«. 
It  iii  evident  that  the  intinlation  lietween  the  direct  and 
return  main8  has  broken  tlowii.  According  to  tho  BuUeUm 
hilfni'tii<»i'il  ilr  Hlftiiritf,  the  Saint-Ktieinio  CoupiUiy 
intend  lo  t^ke  pi-ocoedings  against  thfl  KdUon  Continenul 
Com|)ohy,  under  who*e  advice  tho  syittem  of  Uying  which 
has  oei.'H^inne')  the  Int^Nkdown  wax  .idopted. 

The  BeU  Telephone  Case.— The  Elfcirual  IF^rU 
siiys:  As  ti>  the  jjeiierully  pitvuiling  iniprecsion  that  there 
i."*  mure  or  Irw^  |irnhubility  of  a  robraring  of  the  Bell  tele 
phono  ca4o«  by  tho  United  StAtcJ>  Supremo  Court,  Jiistue 
^lillor  say*  that  tiuch  action  i»  extremely  improlable.  In 
the  twenty-live  year*  he  h;«  been  on  the  .Supreme  Bench 
there  have  boon  but  tvn  reheeriiig^.  When,  aa  in  the  tele- 
pbom-  cihc,  the  Ininch  is  nearly  eqttiilly  dividcil,  every  poiitl 
bearing  on  the  caae  in  the  moet  remote  degree  i«  thoroughly 
canvauaed,  and  nothing  in  any  way  tiearing  on  tJlo  cue  ■ 
pnesod  over.  But  when  the  bench  in  unanimous,  or  netriy 
80,  a  decisinii  may  jterhap^t  lie  roachod  without  so  iborcnt^ 
a  canvaas  of  all  |>ha«M  uf  the  subjoct,  aifl  some  miiicf 
point  may  Ite  overlookc«l  and  a  rehearing  gmiited,  but  Ihi* 
)a  a  very  rare  cii-eumstance. 

MonkeyB  on  Telegraph  VTlres.— A  forraidahls 
antagonist  to  tvlegrajtli  cun.Hlri;iMon  in  Mexico  i»  found  in 
the  monkey  tribe  which  inhabits  the  jougloe  and  chapanal 
of  Tabasco.  Literally  "Iho  woo<U  are  fidl  of  them."  Thiir 
favourite  divet^iion  when  not  in  cjuest  of  food  is  to 
themselves  to  the  t  elegraph  lines  for  gj'mnasttc  exeruiau, 
linemen  assert  that  oft«jn  100  able-bodied  moneys  have 
seen  Bwinging  on  the  wire,  festooned,  monkey  fashioe, 
by  looping  their  tails,  The  continuoua  vil>ratioi»  of 
forest  gymuiLsUi  sturt  the  iron  nail  u«od  ou  tho  vnws 
und  these  often  come  down,  brintjiiig  the  wire 
theOL  And  it  is  not  a  safe  matter  to  undertake  to  dtA]isr«e 
the»e  rol)ii»t  monkeys,  who  play  the  dickcna  with  telegraph 
lines  in  the  spareoly  inhabited  State  of  Tabasco.  Linomen 
have  found  thut  on  fihooting  a  monkey  swinging  on  tbe 
wire  they  have  been  pursued  by  a  whole  regiment  of 
monkeys. 

The  Writing  Telegraph.— In  theUousoof  Commofu 
on  Monday  >Ir.  M'Kwan  tisked  the  Postmaxter-Genenil 
whvthei'  it  wan  true  that,  after  six  months'  consideration, 
the  PoiiL  Oflicc  aiithoritios  hud  rcfii»e«l  tu  grunt  u  Uoense  lo 
tbe  projnictoi's  of  the  Writing  Telegraph  to  UM  Uietr 
»y«tem  under  the  same  conditions  aa  the  vartoiu  telephone 
com]»nie«  use  their  systems ;  und  whether,  if  it  be  trtw, 
this  was  in  accortlancc  with  tho  usage  in  res[Xrt  Co  ntber 
com]innieK  desiring  to  tuto  telegraph  syNlvms.  Sir  H. 
Maxwell :  I  a-m  reipiested  by  luy  light  hon.  friend  to  say, 
ill  reply  to  the  hon.  member,  that  it  is  the  fact  tbat,  itfter 
du(!  coiisiduniilon,  he  has  reftisi^d  to  gi-aiit  a  lieeiuuj  to  the 
liro|iri«lor»  of  the  Writing  Telegraph.  Ho  thinks  it  pro- 
fciiililr  that,  if  thctx)  is  a  sub^tuiitiid  demand  foi'  the  estA- 
blishment  of  exchanges  to  lie  worked  by  that  iiistnunctU, 
they  should  be  in  the  hands  of  the  Post  Office,  tho  inotnt- 
meiits  bein^  supplied  by  tlie  proprietors  OD  lamu  to  be 
:irnni;;iid. 

St.  James'.—  .\t  a  meeting  of  the  St.  Jamea'  Vofto't 

laat  week,  Mr.  Juhu  Bantiiroii  presiding,  it  was  agreod-to 
bUppuit  tho  application  uf  the  HU  Juinos'  and  Pall 
Mall  Electric  Lighting  Couii>ariy  to  the  Boanl  uf  Troile 
for  a  liceiict!.  The  draft  lieoacc  follow»  the  liues  (rf 
the    South    Metropolitan    Klettric    Lighting    onlor,    Iwt 


of  the  theatre  in  front  of  the  stage  ore  Ugbiul  by  180 
30-c.p.  lampe  1  wliiUl  the  stsijje  i»  6U|>|>1i(xi  with  1,1<)2 
laiapsi  td  which  SRO  ore  ia  ordinary  nee,  and  fil2,  tinted 
with  variouB  toloure,  serve  to  obUiin  OifTerciit  (.■ll'octa  of 
light  The  hghtiii^  and  the  regula.tion  of  ull  tho-sc  Limp; 
are  controlled  hy  a  commutator  of  special  niKke.  Ahout 
630  cut-out«  01*0  distiibnted  in  the  circiiitA  no  iiii  to  ohviute 
any  iiccidoiit. 

Commission  of  Sewers,  — 1..atit  week  a.  ti[>eciu.l  mHBliiig 
of  the  Commission  tii  Sewci-s  was  held  at  the  Ouililh;ill  t« 
connider  <i  k-ttcr  fi'oni  Ihu  ItumtiiuhnLiicer  rclutivc  to  the 
application  of  the  South  Metro|)uhtuii  Slectric  Light  Com 
|ttny  to  thu  Board  o(  Trade  for  a  pniviBionul  oi'der.  Mr. 
W.  H.  FuDnell  presided,  luid  sud  the  Kemembmucer  wuuhl 
reud  a  letter  from  the  Parliament^iry  agente  to  the  Jioiith 
Mvtro|K)litjui  KloL'tric  I*ight  Conipwiiy,  enclotiing  cnpy 
of  ;t  tetu>r  from  the  BoArd  of  Trade  «tatiiiji  that  it 
was  ]>rotioBetl  to  consider  ohjcctiong  to  the  liconso  at 
M  o'clock  ou  Friday,  when  the  repressutitiveB  of 
the  Comniissioii  uf  Sewers  wera  rnpiMled  u>  attend. 
The  chairman  aaid  that  on  the  lost  occaHiuii  a  rcnulu- 
tion  wu«  (Hissed  by  the  C'onimiesion  instructiug  the  Kemem- 
brniicer  to  Iwlgc  objoctioiiH  tti  isti\uiid  I!ilk  in  Parbameiit, 
this  being  one.  The  Kcmembraiioer  did  lodge  objuctloii» 
accordingly.  Tb«  urea  luid  down  by  the  coin[iany  included 
[jurt  uf  thv  iirwi  railed  BWVfriiii-s  ait«,with  tvf;iird  h>  which 
the  Conamiiutioiiers  were  at  the  timu  in  iiegotiatiou  with  the 
Brush  Cotn]iuiiy-  This  vtm  una  ai  the  clioiceHt  aitcs  in  the 
tvhole  nietrojMlis  for  t'letti-ic  light,  comprising  idl  the  lien's- 
IHtiier  office*.  Since  then  the  Commisiion  hiid  dwline*!  tcj 
gu  fujlhor  with  iheBntsh  cuiiti'uvli  therefore,  an  im[iui'tuut 
fwetor  in  thoii-  iip)rl)catioii  wao  i-enioveil.  They  had  ahuady 
fmir  iippliaitionji  liofwrc  the  CommtssJoti  or  it*  conmiittees 
from  four  oleutiic  lighting  eoni|>iuiic6,  with  uHw-n  tv  light 
the  whole  or  a  [mition  of  the  City. 

The  Central  Station  at  Rome. -lTn|Kirtaiit  cxten- 
Mon&  of  elwtric  lighting  mh  taking  place  in  this  city. 
Amongst  the  luoet  rcwnt  instaltationn  carried  out  by  the 
Gas  Com)Miiy  are  those  at  the  Quirinml  piaaa,  the  t^uirino 
Theatre,  the  Metantasio  Thciiti'«,  the  Caf^  de«  Varietee,  and 
the  establiiihnients  of  Measm.  Bocconi  and  Messr-i,  Pinzi 
and  Bt.iiiclitilli.  Tbi-  piiix^ji  jiIiovl'  nicntiutied,  tbts  lighting 
iif  which  has  given  great  Kttisf»ctioii,  cuniaiiis  nine  uix 
lampe  of  1,000  c.p.,  worked  by  traiwformcrB  locat«d  at  ouf 
of  the  angles  of  the  |iakcc  of  the  Council,  and  con 
netrteil  to  th«  cnritiul  Mtatiori  by  Siemens  c*ble<.  'l"hc 
lighting  of  the  t^uiriiio  Theatre  eompriite*  one  exterior 
arc  liimii  and  200  Jncandeacuiice  lampN  in*  the  interior 
of  the  buildin};.  That  of  the  l^cuni  c»titblishnicrit 
iiii'ludeft  one  cotilral  aiv  lamp  of  2,000  Cimdluf, 
Mil  An:  I»m|M  of  1,000  i-aiidlus,  and  l!00  IG^.p.  I*>liMin 
inaiiidcNccnt  liiiu|i«v.  The  Ullvr  are  included  in  a  s|jt<cial 
oirciiit,  wurkvd  by  uii  Kdison  dynuiuu  lotuted  in  the  busu- 
meut,  ulid  driven  by  an  Olt^  gati  ungints.  Thvnrc  lampsurc 
an-.nigwl  in  (en  dixtinct  tiivnil*,  ceiTespoiidiTiji  \o  tlio  same 
tiiinilH.>t'  iif  tniiiiiforiHOiv,  wurkiHl  fruni  the  ceiitr.d  Ktiition. 
This  insUillation  ha«  produced  a  greiil  effect,  bring  much 
admired  by  the  public.  No  description  of  meter  or  counter 
is  uaed  by  the  coinimiiy,  the  consiuuptiun  IhiIuj^  jiuid  for 
according  to  the  imndior  of  lani|>-houi'A,  which  i«  tiulvd.And 
jouitly  veritied  by  the  compiLny  and  Iha  contvunier.  This 
syiteDl  will  no  doubt  bu  fouiwl  ver^'  diirjdvaiitagcoua  when 
a  number  of  small  couflumcr^  have  lo  be  ftuppliul ;  but  it 
M-iHild  api^ear  that  a  tinipic  And  cheap  meter,  giving  accu- 
rate indicatiouH  which  can  be  read  by  the  ci>n»umer  him' 
self,  is  :i  desideratum  which  is  not  yet  forthcoming. 


Gas    Companies    and    Electric    UghtlnB'. — In 

Auiericii.  the  gx*  <.uni|j;iiiies  arc  closely  watching  the 
projn'ess  of  the  electric  light,  ami  from  time  to  tjnk^  at 
meetin^H,  jfiipei-x  ai'e  road — the  moni  being  that  it  will 
be  well  if  tlio  ga«  companies  tjtke  up  the  work  themselveu. 
The  men  interested  in  the  gM  inienwts  there  an;  mnrb 
more  open  to  conviction  than  men  similarly  sltuiUed  hen, 
to  judge  fixim  the  technical  jounuiK  We  are  fairly  ran- 
sistoot  renders  of  the  Jmirn<il  of  Gob  LighHtt^,  for  example, 
and  for  a  long  time  i>aat  this  |in}>er  haa  devutod  one  '"^htaH 
per  weok  to  the  emiBideralion  of  uloutric  lighting.  H^^ 
humoius  of  /'uiti-.A  are  not  in  it  when  compared  with  tie 
liumoiint  uf  these  articles.  Vo\x,  the  greatest  exjiotient 
of  [Kietic  satire  and  rancour,  would  have  p»led  liofore 
the  prose  writer  of  the  JourtutL  Nothing  good  can 
[)088ibly  come  out  of  electricity- -hence,  wook  by  week,  we 
are  amused  at  the  fxti-aordinur)-  etTorta  mode  to  JJiul  out 
some  woak  sjtoL  The  writer  fpit^ee  hirgoly  li-ora  llie 
KiMfkal  li-ivitu! ;  but  ia  »o  utterly  unable  to  uiKlerstand 
the  meaning  of  what  he  •(Uotes,  that  bis  lucuhnitions, 
iiiHteud  of  cunviiiL'tng,  end  sim]ily  in  being  amuning.  Tie 
Kime  jiaiJtn-,  however,  occasionally  has  the  courage  Ho  <|Uol« 
From  American  conternjiorarien,  as  for  example,  in  itA  unne 
of  April  21,  when  it  givcti  a  jiiiper  by  Mr.  Day.  peail  at  the 
ainiiial  meeting  of  the  Ohio  (.las-Light  ABsonation.  'I'h* 
coni:lusion  uf  this  jiaper  in  a«  follows  : — **  It  would  mem 
from  the  figures  here  given  that  gaa cominnietc are  much  more 
favourably  situated  for  furnishing  both  arc  and  iiican- 
deeceiit  lightn,  or  electric  cunvnta,  thud  anyhody  oLu; 
ami  that  they  Bhould  inu-»U6  the  policy  of  fortif\-iii^  theni- 
ewlves  ill  their  jiroi^ent  |KMitionB  by  obtaining  aiitbnnty  to 
do  *o  if  necesmr}-.  Kee[i  an  eye  on  Lhe  public  pulse,  ami, 
if  they  will  haic  it,  give  it  them.  By  so  doing  they  wouM 
make  a  jHiwcrful  ally  of  what  might,  under  some  circnni- 
fttancce,  bo  a  formidable  foe.  Failure  to  occupy  a  field  of 
action  in  advance  of  others  sometimoe  resutta  in  difiaster" 
Are  not  thuse  woiO<>  of  wiulom  to  our  own  gM  coiu[Mjiiea  t 

Anglos. — The  following  letter  to  tiie  fwaneitU  iY«M 
show«  that  there  14  a  growjug  diMatiVaetion  with  the 
directorsihip  of  the  "Mutual  111  Society."  We  have 
stlrong  reaKons  to  believe  that  the  directors  will  tiot  foreigD 
(»nc  oimcc  of  their  ]iuund  of  H«»h,  nor  one  stiver  of  their 
foes.  A  diitsctor  may  with  ailvantu^v  to  himself  Im  a 
director  in  a  dozen  compejiiee,  but  we  doubt  if  it  i«  «d 
iidv^LntiigeauR  to  the  shareholders  :^"  The  Anglo-Amerioui 
Teltj{^r.iph  Comjuiny  is  ugsdn  jKiyiiig  a  fi»ctionai  diTidsDil, 
while  the  share*  ate  drooping  iii  value,  aiid  nothing  ia  heainl 
of  jKuicv  iiegiitiatioim  Itetwren  the  rival  rom)iiinic».  Some 
nmiithsiigo  you  most  conclusively  |ioititod  out  in  your  |i>i4>er 
the  udvantjigcji  tluit  wonki  follow  on  ii  KotllmiMiit  of  the 
c.dilc  will',  and  the  rml^ration  of  a  fair  atid  juat 
Hcalc  of  lilies,  and  with  your  able  advocacy  I  ntill  1ki|w 
to  sue  the  object  uttuiiiud.  It  is  ailinillMt  oil  id)  lundi 
that  the  ei.\pence  rate  is  too  low  to  admit  of  anytbiug 
moix'  th;iii  ihu  ghost  of  a  profit  on  the  amount  ol  ruptlal 
invested,  while  a  tifteon  or  iweiity  |K)iH-e  niti?  wuiikl  lie 
fairly  remnnc-rative  to  the  ahaieholdem.  would  not  be  cob- 
sidtrod  cxorbit^int  by  the  public,  aitd  would  be  bu*  beltrw 
the  iat<:  charged  a  few  yuunt  ago.  Then,  why  ihoiUd  this 
iiii4ine  and  uid^iiainvsallke  com)>etition  aitd  war  of  rat«s  tvn 
tiiiue  I  Six  monthti  ago  the  Commei-cial  Company  wtn 
willing  to  iimkc  the  rate  twenty  pence  a  word  if  the  other 
compaiiieo  would  follow  buit ;  but  no  agreement  waa  cont 
to,  Ii  the  dicvctors  of  the  Anglo  Company,  in  keeping 
to  the  sixjienco  rate,  am  in^ipired  by  a  foeling  el 
universal     benevolence     and     philanthropy,     ibvn     they 
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itbould  put  thoinsDlvos  into  tho  imme  boat  with  the 
slunholden,  itnd  kbjiirc  their  feef  -,  but  if  thoy  wish  to 
Bnki)  their  comjianj-  :i  tinancial  success,  witilu  at  the  same 
tini«  coii/enitLg  a  hen^tit  on  nuiikiiHl,  thoy  should  rcnuuncs 
their  (tolicy  of  mut«r)y  (1)  inactivity,  niul  ende^ivoiir 
atreimoiiAly  to  effect  un  eqilitahle  iwljustmont  of  i-ates. 
Should  the)'  £ul  in  thit',  after  honest  uiul  straight f or wiinl 
ktUmpts  at  reconciliation,  thon  the  shurt'holdere  will  \a\ovr 
wb«rc  to  Uy  the  Uiimc  ;  but  from  tlio  previous  ftctioii  of 
the  Commercial  Comi»ny  it  is  evident  that  a  twenty  pence 
nitp  would  be  willingly  ujn^-cd  to  by  them."' 

Nan>lf*gaetlc  Watches.— Our    American     cousins 
kuo«   how  to  ftdverti-te,  iik)  ur«  not  ufntiil  of  the  retiiriiit 
from  the  amount  thtia  expemled  \^m^  unsalisfat^toiy.    The 
Vattham  Watch  Comiiany  is  of  a  (lilTtTt'til  cttliKre  tu  ibn 
Waterbury  Company,  and  both  coniinanies  do  »  la.rge  hiim- 
neu  in  Rnghind,     \\'hy  should   this  lie;!     \o    dnidi't   the 
answer  is    that  Kngliah  firms  t.ikc  years  to  consider  tbu 
advisability  of  providing  what  is  re()uiml,  while  the  Ameri- 
cana try  to  antici[uite  tho  rec|uireiiietits.      Viewing   Bome 
installattons  the  other  evening,  a  frieitd  s:aid,  "  Look  out 
(or  your  watch.    Mine  won't  huit:  ic  In  a  special  Waltlmm," 
The  reply  waa,  "  Neither    will   mine,  for  1  havn't  one." 
An     article    in    the   Stifntifif    JmeriMn,    of    April    lith, 
oil    thi«    subject     contjiinn    the    following    nentenues: — 
"  P««i»Ie    carrying    valuable    watches,    or    depending  upon 
piMrlcet  tiiiie)>teccs  of  any  kind,  sehlom  pro^xirly  apprnnutn 
^Jfte  rinkfl  thoy  run  of  di-strnying  their  accuracy  and  ruiulcr- 
^^  thotD  totally  unrcliuble  by  going  anywhere  near  elcctnciil 
mi«ehincry,  of  which  tbc  Uiie  li  now  beconiiug  so  genoral. 
From  this  one  cause  prolrably  iinK-cedsmoi-eofthe'crouked- 
tHM '  jn  the  watches  now  made  (huii  can  be  iittributed  to 
any  other  one  source,  and  it  in  u  diliiculty  whii:h  watch- 
makers have  been  earnestly  etrivint;  to  meet  by  the  nse  of 
Bnti-nugiietic    ubieldit,  comito^ition     lialmice    wheels,  A.'c. 
^Ithut    fteeim    to    hare   been   a  successful    effort    in    this 
ilirectioii,  by  the  American  Waltliam  ^^'atl-h  Compuny,  wHfi 
Kcenily    mode   the   subject   of   an    intvreatiiig  Lest.     The 
Mnpaoy,  after  a   toDg    s«n<»  of  ex{>erim«nts,    has   per 
Iteted   an   alloy  for  use    in    their   btilance  wheel,    eniuapa- 
nent,    and    hair-spring,    which     i*   iipparenily     non-inug- 
(xtiaable,  and  not  affected    by  proximity  to  the  ntrongeAt 
''j'oainofl.      One  of  tbeir  regulai'  watches,  provided  with 
t^ese  pdrt«  made  of  this  alloy,  wns  subjected    for  fifteen 
*nin«tes  to  the  influenco  of    Major    King's   great   cannon 
tOngnet    at   Will«tt«    F'oini,    N.Y.,  without   at    at!    atfect- 
'*>|j  the    time    of    the    watch.      The    watch    wits    held   in 
*^lQee    proximity  to  the    musslu    of    one    of    the    guns, 
'*>nniug  one  i»ole  of  the    magnet,   where  tlie  magnetic 
^flect  was  Rtrongeet.     Ita  mainspring  and  other  |*i>rnunH 
^Mseame  so  highly  charged  as  to  retain  tbeir  niagnetiun 
r  Bflreral  days  aftenvai'ds ;  but  tlie  hnir-spring,  balunce, 
^-^wl    escapement    were    ao  totally    unaffected,    that    tbc 
't«    of    the  Watch,  as    noted    by   un   mtronomical   clock 
OTO,    during,   and    after    the    ex|ienment,    showed    no 
'^aoge    whatever.      The    nxe    of    dynamos    is    now  be- 
iming   »o  general  that  one    never   knows  when  be  may 
in    close    proximity    to    one,    cither    in    travelling 
*i   the    can,    visiting    pUcee    of    amusoment,   inapect- 
>^  fgood*    in    Atom   or  warehouse,  or  in  mantifact  tiring 
blishmentA  of  any  kinil.     Their  influence  >»  not  inter- 
with  by  the  iitterpositioii  of  walls  or  [nartitions,  and 
:e  hitherto  trusted  timepiece  needs  but  to  be  broiiKlit 
*fuffici«ntly  near  to  be  rendered  worthlesa,  or  have  iu  value 
Berkmsl}'  imi>aired,  while  the  owner  may  be  in  total  ignor 
HiG«  of  the  cause.  The  result  now  obtained  by  the  Wailham 


<'oni|jauy  is  said  to  lie  securod  without  any  sacrifice  of  thu 
(qualities  desired  in  the  parte  of  the  watch  mode  of  their 
improved  alloy,  the  latter  iuelf  being  slightly  different  in 
the  different  [MirtA" 

Organ-Blowing  by  Eleetrieity. — A  new  departure 
liivi  been  luude  at  St,  John's  Church,  Taunton,  where  the  fintt 
Buccessful  attempt  has  been  made  t«  solve  the  problem  of 
organ-blowing  by  electricity,  The  ot^n  hne  36  stops,  and 
the  blowing  is  bo  <juictly  effected— without  the  vibration 
which  evtiu  tht-  steadiest  manual  blowing  iniprta,  and 
without  the  teiutoit  on  the  bellows  which  l>lowing  by 
gas  engine  involvea — that  the  pleasure  of  playing  upon 
HO  excellent  an  instrument  is  grently  enhanced.  The 
orguEUHt  hu«  at  any  time  o{  the  day  or  night  simply 
to  take  his  seat  at  the  manimljc,  and  turning  on  a 
switch — us  he  would  turn  tin  a  water-tap  -can  com- 
mence playing  at  once.  Tliis  switch  brings  tht^  whole 
arrangement  under  his  complete  control :  it  is  uflixe<]  to  the 
front  of  the  organ  just  above  the  stops  on  the  right  hand 
of  the  manuals,  and  communicates  through  a  series  of 
carbons— which  bring  the  current  to  a  very  low  intensity, 
and  render  the  appliances  |)cr{ectly  safe  to  handle^with 
thfi  motor  in  the  tower  aorae  45ft.  above.  The  motor  is  of 
[lominully  balf-horse  power,  but  ^ill  develop  about  double 
that  jjower.  It  weighs  421U,  and  occupies  about  ten  sqiure 
jnchas  uf  space :  the  jmiatiu'es  change  the  polarity  of  the 
eleclni-initgnetti  <4un'>>nnding  them,  imd  thuM  cause  the 
revolutinns  of  a  wheel  alKmt  Sin.  in  diameter — aliout  1,600 
rovcrlutionA  per  mimite  being  attainable.  The  motor,  which 
is  by  MesKrs.  Immisch,  was  supplied,  and  the  electric  connec- 
tions made,  by  the  Electric  Lighting  Company,  under  the 
superintendence  of  the  electrician -incliurge,  Mr.  Houkei', 
and  it  in  worked  by  30  large-sized  acciinuilatore  at 
the  central  depot,  mthcr  more  than  »  tjuurter  of  a 
mile  di)itauc>  The  motor  and  machinery  attached  thereto 
are  8as[iended  on  beam»  huilt  into  the  tower,  so  aa  to 
avoid  the  possibility  of  any  vibration.  The  BiniiU  wheel 
of  the  motor  is  attached  by  a  half-inch  rope  to  a 
Hy-wbcel  4ft.  in  diameter,  an  ingenious  armngement  hy 
ji  weighted  pulley  compeiisatiug  for  changes  in  the  tom- 
penitiire.  This  jwrtion  of  the  work  ha*  been  carried  out 
by  Messrs.  Allen,  engineers,  Taunton,  and  the  remainder  by 
Mr.  Miiinft,  orgnn  builder.  The  fly-wheel  o(>enttes  u  double 
feeiler,  4ft.  by  2ft.,  which,  when  working  at  fidl 
speed,  will  make  90  strokes  and  deliver  about  a  million 
cubic  iitohen  nf  air  jier  minute.  Close  by  is  a  reservoir,  with 
powerful  concussion  bellows,  and  this  eoinnninicale.%  by 
means  of  .1  tnink  lOft.  long,  and  22in.  by  fiin.,  with  the 
large  wind  che<<t  of  the  oi^n  ;  this  trunk  is  eurefiilly  inau- 
Inted  and  ends  in  a  small  ebaml>er  nith  a  roller  iiiilve.  acting 
automatically,  which  prevents  too  great  a  preaaurc  of  wind 
bei  rig  foR-ed  into  the  wind  cheat.  As  auou  us  Uio 
wind  chest  is  fiJI,  the  ctirrent  is  broken  by  an 
automatic  switch  and  the  motor  atopu;  but  when  the 
re«ervoir  haa  lost  abtmt  an  inch  of  its  distension,  the  switch 
again  completes  the  current  and  a  few  revolutions  of  the 
motor  restore  the  eijuilibriiim— 11  piece  of  aabestue  proeorves 
tbc  woodwork  from  injury  by  the  flash  arintig  from  tlic 
breaking  of  the  cnrrent.  The  organist  is  providad  witli 
two  swit^-hea,  one  of  which  i«  of  low  intensity  and  allows  a 
^iifflcient  cui-TPiit  for  onlinary  service  |ilaying,  while  tbc 
second  supplies  the  additional  power  nccestfary  In  case  of  a 
pii»lunge«l  loud  volmitflr>-.  On  the  whole  the  inatalktion  in 
.1  moRt  gratifying  liuvcoss,  and  Tminton  may  be  congratu- 
lated on  lending  the  way  to  another  application  of  the  uses 
of  electricity. 
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THE    USE    OF    ELECTRICITY    FOR    THEATRE 
LIGHTING.' 

1>Y  R.  GKOIUiK  HDD. 

Before  entering  upon  the  subject  of  the  various  syBtems 
and  their  working  now  in  um  in  our  London  theatres  (for 
1  shflJl  confine  myself  exdiwivoly  to  London),  I  wish  to 

.point  out  the  grout  ad^miitajiiiiia  vrhii-h  iccnte,  both  to  the 

fpubtic  and  to  tho  nuinaj^meiit,  Itoth   to  thnee  before  and 

liwhiod  tbu  curtain,  hy  tlic  luv  uf  olvctric  light  in  tbeatroe. 
Fir5tlv.  then,  the  danger  of  tire  would  he— must  hr   -very 
mateiiafly  decreaaod  by  iho  use  of  the  electric  liyht. 

Almost  lUI  OUT  croiit  thoatro  Hrc4,  of  which  wo  have 
board  of  »o  nuuiy  lately,  have  faiul  thuir  unt^iii  Iwhind  the 

'curtain,  in  the  "Oieit,"  where  the  fearfully  inflammublH 
material  of  which  the  scenery  u  <:omp<vi«d  is  aver  in  close 
j^roximity  to,  cotn|unilivuly  speukiiig.  iinpr«t«;tod  gus-jetfl. 
Hnd  which,  [lerhajM,  hv  tJie  merest  cbuiice,  a  j>ulTof  wind, 
or  a,  slight  flaw  in  the  working  of  the  acentc  machinon,*, 
may  catch  some  portion  of  the  caiiViiM.  thickly  coateil  with 
oil  and  )xiintf  und  in  the  short  ^cc  of  a  few  niinutox  tlie 
whole  buildinjj  nvay  lie  in  Bamea.  Ni>w,  wvre  thcuD  f:itul 
gu-jftt*  replaced  by  elvctiic  liiniiis,  what  mutter  if  the  wind. 
or  an  accident  in  the  nmchiiiery,  or  any  other  uiiforoseen 
cause  bring  them  in  dose  contiurt  with  the  scenorj-— 
there  wonid  t>e  no  risk  of  lire.  When  one  thinks 
of  thti  frightful  cuUinity  which  only  u  few  months 
Ago  happened  at  Kxett-r,  bv  the  burning  of  the  thmtro 
in  that  town,  caused  by  junt  such  an  accident  in  tho 
flies,  of  the  awitil  lo«i  of  fife  whi<,-h  attended  it,  and  under 

^the  moel  horribltf  aud  distrvsniiig  cireumstuncvK,  one  canrtut 
lielp  feeling  that  thoee  who  luve  the  safe  keeping  o(  the 
theatre-going  public  in  their  bandit  arc  wanting  in  their 
dutv  by  not  oiileriiig  the  conipuUorr  use  of  electric  light 

[in  all  theatres,  bv  which  they  woul'i  enjoy  almost  a  com- 
ttlete  tmmunity  from  fire^  and  I  am  glad  to  hear  it  reiwrted 

^ikax  the  new  Metropolitan  Theatra  Sill  will  contain  a  claiue 
iD&ktDg  the  U90  of  the  electric  light  compulsory  in  our 
theatres. 

It  is  interesting  to  nott;  that  while  those  in  authority 
have  caufiod  hiuidreds  of  pounds  tu  bt;  ttpent  to  ineiu-e  the 

(safe  exit  of  an  audience  in  case  of  tire,  Ibey  have  not  yet 
l^lten  any  stejis  whereby  the  chances  of  thiit  event  might 
'Iw  leasenm.     It  is,  of  course,  a  ven*  wise  thing  t^j  take  pre- 

^eaittJons  in  case  of  fire,  but  wotitd  it  not  be  much  bettor  to 

L  take  precautionn  against  the  ■'ink  of  the  lire  ititelf  ?    By  com- 

Eelling  managers  to  u««  I  he  electric  light,  and  th  it  light  only, 
chind  the  curtain  in   their  thcMttnea,   the   cliDncc«  of  tire 
would  bo  roducod  almost  to  a  minimnm. 

Another  great  boon  which  the  elei-tric  light  confers  U[K>n 
the  public,  and  which  itrlilH  materially  to  itx  comfort,  i«  the 
■hftoncc  of  that  excoasivo  heat  which  is  always  felt  in  any 
huildiiig  where  ;i  (juanLity  of  gas  is  burnt ;  again,  the 
nauseating  RMell  caused  by  stale  )>nnit-out  gas  is  entirely 
;*b«eiit.  Undoubtedly,  to  a  great  extent,  the  he*t  in 
tbeatree — and  there  must  always  be  hwX.  where  a  quantity 
of  people  are  massed  together—  is  caiisinl  by  the  want,  and 
in  some  case*,  1  l>elievc,  by  the  almost  entire  absence  of 
pro|>or  vuntilaticn.  Of  course,  it  is  a  diflicnit  matter  t<i 
veotiUtea  theatre  tu  [lerfectipn,  but  in  not  this  all  the  more 
reason  for  having  electric  light,  by  which  the  im|ier[oct 
ilem  of  ventilation  would  nut  be  so  much  felt  ?  Ciu  to 
Criterion  'ITiwitn',  fur  insutncc — which.  Iwur  in  mind,  is 
lly  underground,  being  imder  the  restaunint,  and  the 
of  the  theatre  being  on  about  a  level  witJi  the  road-  - 
and  there,  by  a  fair  ayttcm  u(  veiitihition.  combineil  with 
p-.the  use  of  the  oleelriu  light  aud  tntue  ubeence  of  gas,  the 
^rfonnance  ia  carried  on  in  an  atmosphere  of  purity  and, 
B8  compared  with  other  theatres,  of  coolness,  to  Iho  comfort 
of  all  concerned. 

Some  have  adduced  the  argiunent  that  the  illuaouan- 
•fleets  DToduced  byguaand  limelight  would  be  unohtunable 
with  tne  electric  light.  This  is  tiuite  a  miitlake ;  severjil 
managers  to  whom  1  have  «|>oken  Miy  that  they  much 
prefer  thu  electric  light,  Jind  wo  must  surely  agree  with 
ibem  when  wc  see  it  adojited  at  the  (laiety,  where,  ]>erha|is, 
more  than  at  any  other  theatre,  these  eflocts  are  retpiired. 
In  fact.  I  believe  that  tar  greater  otTocte  couM  be  obtained 
*  Pi]irr   fv*!   Bl   ttic  ;!^ll](lcIlt'' Meeting  f>t  the  tincicty  nrTplr^^h' 


by  the  use  of  the  electric  light ;  for  whereas  gu  caa  ooljl 
be  turned  i«\on  Iwv,  the  electric  li^ht  can  be  com|^et«lM 
cxtiuguishect  at  will,  and  con  be  as  inetantly  relit,  without 
the  loEist  trouble.  Ajrropoa  of  this  subject,  an  objectioi 
that  managers  advanced,  and  that  some  still  put  fc 
against  the  electric  light,  ia  that  itcunnoi  be  [lartially  i 
and  lowered  at  will  -.  this,  as  you  alt  know,  is  (|uiU) 
erroneous  idea.  Ajid  while  on  the  subject  of  objections  of] 
managers,  we  may  just  give  a  woni  as  to  the  aigumentd  of  [ 
the  cost  of  electric  lighting.  Now,  for  iostanco,  the] 
Alhambra  has  just  been  rerleeorated  at  a  cost  of  XlO,OOOyl 
and  tliin  outlay  will  but  three  times  a»  long  na  it  wualdj 
have  done  under  the  old  syt^m  of  gas,  thereby  fully  com*! 
pensuting  for  the  nngiiial  outlay  on  the  otectnc  l^ghtl 
inntiLllatioii. 

TIte  Lit;Itling  0/  a  Thoilrf  by  EUdiviitf  \'aries  in  sevonl  I 
important  points  from  an  ordinary  installation,  and  t^en 
are  special  details  which  ro<iuire  careful  coosidenttion. 
First,  bo  take  the  requirements  of  the  auditorium  Tlw 
lamps  in  the  powagas,  cloak-rooms,  ^-c,  are  alu-Avs  minimi 
to  l>e  alight,  so  they  must  be  on  a  separate  circuit  to  tj  ' 
themselves.  The  light  in  the  auditorium  itaolf  is  re^n 
down  during  the  jwrformnnc^  and  up  between  thei 
In  some  theatres  all  the  lights  are  loieered,  ami  in  etbas 
niont  are  entirelv  extinguished,  while  a  few  are  left  at  full 
candlti-iMiwcr.  This,  of  course,  requires  the  lamps  to  beoii 
two  circuits. 

Here  I  will  point  out  a  precaution  that  1  tbiiih  ehw^ 
alwiiyi  bv  taken — mimely,  having  in  the  auditoriun; 
complete  circuits,  so  that  in  case  of  a  breukdowD  or  ' 
one  circuit  the  theatre  will  not  be  pliingcd  into  darkiwn, 
and  there  would  lie  no  risk  of  panic.  To  lower  theli^t, 
ull  wu  haw  to  do  is  to  lower  the  difTerence  of  potmial  I 
between  the  terminals  of  the  btm|).  This  is  done  mcti 
cutly  in  two  ways :  (I)  by  inserting  a  resiatance  in  the 
circuit ;  ^3)  where  accumuntors  form  [xut  of  the  circuit, 
by  cutting  out  a  certain  number.  In  the  first  case  a  canain 
amount  of  energy  ia  always  being  used,  only  a  port  of 
which  is  doing  useful  work,  t])e  other  jart  being  employed 
in  overcoming  the  resistance.  In  the  second  case,  only  At 
amount  of  energy  which  is  expeitded  in  useful  work  u 
drAwii  fruin  the  culls  ;  an  objocliuii  to  this  is  that  the  eel) 
are  discharged  uuoqually,  so  that  in  fully  charging  the  <«I1 
with  the  least  charge  a  certain  amount  of  energ,v  will  be 
wHsted  in  over-ctiai-ging  the  more  fully-charged  celk 
jutniirg  up  the  various  circuits  to  the  cells  Hi?cordingtol 
use,  jHtsilion,  itc,  the  discharge  can  be  renderad 
uniform.  Another  great  objection  u>  this  method  i* 
when  the  number  of  cells  in  circuit  is  altered,  eiche 
circuit  is  broken  or  the  additional  cells  ore  she 
1  believe  Profs.  Ayitou  and  Perry  have  devised  a  si 
to  obviate  this  by  putting  »  cell  on  to  x  resistance. 

T13  work  on  a  strictly  elficiont  basis,  it  would  bt 
Bi^nnnniic^il,  when  half  th^  light  is  ronuirod,  to  swit 
li.ilf  tbi-  liinipK,  a«  the  eHiciency  is  miivli  higher  if  the 
arc  running  at  n  high  candlo-power.  Thinking  that  __ 
haps  it  might  l>o  of  ititorest  to  some  here,  I  plottol  a  cunf 
of  candle-jiower  and  elliciency  with  testa  made  with  * 
nominal  20  caiidie-power  liunp.  In  speaking  of  lib* 
oSicioncy,  1  mean  the  itivursn  of  the  true  officicm-y.  If  I 
Look  the  true  cHiciency  or  cundlc-jMiwer  |>er  watt,  the  res^ 
would  l>e  a  fnu!tional  ({iiantily.  Vou  see  from  the  cart* 
ibtt  the  elficicncy  kec|K«  very  low  until  A  or  6  cAnilto-povfr 
is  rcacheil. 

Now  In  consider  the  most  im|>ortant  part  of  a 
inslalltUion^vij,,  tht  Magt  liyftlmij.      'J'he  princifAt 
used  aie  us  follows  :— 

(1)  Fi'iUf  w  /W/i(fibti.  — (ienorally  two  rows  for  wbif 
and  grooii  lamjjs,  and  where  great  elTectit  are  required  1  n« 
of  r«l  lamps  is  added.  These  three  sets  are  getwrslty  iH 
put  in  the  Ntme  circuit  with  simply  make  and  bns^ 
switches. 

(2)  PruKCftavm  Lighli^.^'tvo  sets  of  these  are  reqnini 
one  on  either  side  of  the  proscenium ;  they  are  often  » 
hingod  boKrds,  so  as  to  tiu-ii  to  any  atif^e. 

(3)  BaUatg  or  Ti>p  hight*.  There  are  never  lea  tbu 
throe  rows  of  )jHttt«ns,  and  gcnenilly  more.  Bach  row  WA 
be  able  to  be  sejorately  rugulatetl. 

(4^  U'iftg  haddtrs  or  S'ulf  Li^hh. — There  are  two  or  mm 
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ftun  of  thesa,  hiit  thoy  aro  nevfir  permnnpnt  fixtures.  Thej* 
geoenUty  luuig  on  rods  from  the  i-oof,  so  us  to  be  ratdily 
liroasht  forwud  or  backwani,  and  mmwl  to  any  angle. 
Special  cnnn«ctiniiM  are  reijuired  oit  account  of  thnir  often 
uring  to  be  cnliroly  r«mov«(|- 

All  the  ligbtA  mi  tho  stage  must  lie  aimnged  for  ntiain" 
mni\  lowering;  whether  they  are  ni»«t\  and  Inworod  all 
tOfftthw,  (W  «Mh  Hi  «e]uinitely,  d«|»cndK  iijioit  the  ih«ntro 
uid  the  style  of  play  jimduccd  thoro. 

There  are  now  in  London  ten  thtutre^  and  huimc  halls 
where  Che  clo«trif-  tight  is  hwh!,  vix. — .Mh-inihrsi,  Crit^'rinn, 
Erantnt,  CJaicty,  Haymarkct,  Oxfonl,  I'liviHon.  I'linte  of 
WauM'i.  S»voy,  Terry's,  and  one  other,  viz.,  Adelphi,  whfiie 
tin  light  in  now  iieing  inRtni]«>d.  Thciv  an*  thrc«  nevr 
thiMilTM  now  bcin^  built  in  Li>ndi>ii,  nil  of  uhich  are  to  Ix; 
entirely  !ij;hted  by  theelectric  liyht ;  and  it  in  a  f.u:!  worthy 
of  nottf  that  itiiice  1881  no  thcuitre  hus  lioen  built  (with  tho- 
«xc6|ttjuu  of  the  Avciiu«)  in  which  tbcoloctric  Ii{jht.hitH  not 
been  rated. 

1  now  propose  to  give  a  short  outline  of  tho  variouo 
inxUtUationi  which  I  luvo  been  permitted  to  inspect.  Finl, 
I  •hftU  take  the  (.'ritvriou  Tha<itr«,  which  ut,  I  think,  one  of 
the  TUotit  Batisfactory  1  have  seen.  iMiin;^  nn  insttjillHtron 
GOtnpletti  in  itft«l(,  having  the  4>li»rtrifjti  j>ow«r  mider  its  own 
oontrol,  and  not  Itciii};  d(7f)cndont  ii|>on  Icculs  from  any  other 
■nirce.  The  imtallation  was  jiut  np  by  the-  l'Jli!<on  (!om 
Kiny  at  the  Iwginnin^  of  ISSl,  and  h,w  oontinueii  running 
from  Uut  tjmu  withutit  n  ejn^jlu  hitch  of  any  kind.  \o 
gBS  tx  uwtl  in  the  theatre  at  all.  TIir  plant  comtiRtA  of 
thnie  old  type  tJdiiton  machines  driven  by  10l>h.{>.  engine  ; 
the  engine  hotuc,  which  is  u  little  di^Uincefromtlir  ihuatrc^ 
abo  contains  two  Kdiion-HopkinHon  oiachinea,  driven  by  a 
simiLir  engine,  and  used  for  lightinj;  the  redtatimnt  The 
dyuainos  arc  oonnocCed  in  arc,  beint;  attucbed  to  a  special 
ping  switch-bounl.  Arruneomcnts  am  made  so  that  in  the 
event  of  the  enzine  breaking  down  all  the  load  would 
be  thrown  on  io  the  restAtintut  iiui«hinery.  This  would,  of 
ooiirso,  hriii^  all  the  lampft  down,  but  there  arc  enough  that 
eouhl  be  switched  out  in  thi-  rnntdunint  by  aiiitchex  in  thi:* 
dfDBUO  room  to  enable  the  perfommnec  at  the  theatre  to 
proceed  without  tntt^rniption.  The  engineer  b^s  to  keep 
the  ditfarance  of  potential  up  to  150  Tolts^  A  reffululin}^ 
«witrh*baBrrl  in  placed  in  one  nf  the  |taiHaj{eji  1en<lin^  olT  the 
fto^e.  lien-  arc  ten  drciiittt.  which  include  rvaisLancos, 
vbich  are  adjusted  by  sliding  contacts.  The  tinst  circuit 
■ii[ipttw  the  font-li^ht*  (of  which  there  are  two  rows, » 
whitu  uud  a  green),  uf  2S  Itic.p.  luni|Kt  {xir  ruvr.  Kach 
circtiit  has  its  own  switch  awl  cut-out,  but  Iwrth  are  regu- 
lated by  the  Kimn  rii«i«t.ince.  The  bwoimI  cirriiii  <iiipph>>i 
the  dome,  where  there  iire  59  10-i:.p,  luiiip!.  The  next 
nip]>li(;s  the  liinijis  round  thccirclcs  in  the  aiiditoriuni.  The 
Qi^xt  HiipplitMi  the  wing  Liflders,  of  which  there  are  ftiiir  >ieta, 
kavintj  a  tohtl  of  H)  lamps,  'llie  other  nix  cii-cuitt  supply  the 
Iutt«na,  each  Wtten  Imvirig  u  sc|inr.ttc  n-siiitiince,  ho  that 
it  out  Im!  regulator!  ajiait  from  the  olhui-s.  There  are  forty 
IG-cp.  iuinjta  in  cttch-  There  ani,  beaidc^  Iheu',  two  motx: 
circtiitd  rcgulate<l  by  Uic  twu  nwilchtvf  iit  the  oud  of  the 
iliti^ranL,  one  of  which  supplies  the  drusHing  rooms, 
|Muua£0«,  Aic,  and  the  other  GiUpplie<i  Rome  lamps  which  arc 
pUiccu  iiuidu  reflectors,  let  into  ihc  ceiling  of  the  gullcrys, 
w  us  tu  give  a  downwj|-d  lii;hl  on  tu  the  prugr-iiumoH  ;  thette 
pa  are  left  at  fnll  candle-|Kjwer  n\\  through  the  jiei-for- 

ttcv.  Koch  circuit  i»  Mipiilicd  with  n  pilol  lamp  und  (Mil- 
ntit.  There  are  alKiiit  700  hiiii]M  in  the  wlmte  installation. 
'Vhf  roitiitniKea  are  luuler  the  ntiigo  in  a  large  slate  case, 
which  iit  well  vcntitatvil.  All  the  lca<l.->,  ^c.  aiv  iitt4iched 
to  the  Uick  of  thv  switch-lHKii'd,  there  Iwiiig  a  narrow 
|MUWu<e  behind  it  to  etl'ect  this.  Tim  wing  ladders  havu 
dcxilrlfi  wired  atttehod  to  them,  which  are  ]>&~tsod  through 
ho1e«  in  the  stage,  und  fattleneil  to  terminals  tuideincuth. 

I  will  now  take  Tony's  Theati-c,  which  is  one  of  the 
moat  recent  ones.  The  littings  and  wirifig  wore  done  by 
Meaar*.  VenLy.  of  Kegent  street.  The  current  is  suppli»l 
frotn  the  (>ro«venor  Uallery.  At  first  the  inipfily  was  anything 
but  regubr,  but  it  has  laU.Iv  been  litrttcr.  1  shall  not  renew 
the  queation  of  direi^t  r.  alternating  cnrretitu,  but  shall  Itit 
hct4  ipcftk  for  thenuelvos.  This  theatre  is  supptie<]  with 
ns,  woioh  is  iitways  kupt  at  u  bhie  Hume.  There  are  two 
Ferranli  converters,  which  are  placL-d  in  a  tireproof  place 
nMr  the  roof.     The  sinitch-boaM  is  phiued  ou  one  side  of 


the  n«ge,  and  coni>i«t«  of  tan  BWttefm  nnd  fuitoB.  The 
switches  marker)  "  front,'  "  dtwring  roonts,'  "  uuditoriuni," 
anil  "wings"  worked  i>traiyht  through  the  lamjis  ;  the  other 
i*ix  work  throngli  adjustable  reitistanetw.  The  resistances 
arecontnincd  ina  Wx  mcaflimng  only  about  If'in.  by  ISiii. 
hy  i^in.,  and  it  Ih  pWe<1  on  one  side  of  the  awitch-boiird ; 
each  set  coiiairta  of  twelve  enrbon  rods,  the  U>\n  and  liottoms 
l)eing  nltoriMitolv  connected  by  bnws  strip*.  .A,long  the  top 
row  of  fttn]i(t  a  hrnAs  slide  works,  so  ns  to  im-ludv  2,  4,  6,  8, 
10,  or  12  of  the  I'inhnn  ro<l«  in  ciivuil.  With  all  Iwelvn  of 
th<'ni  in  circuit  thore  in  n  Kircly  visible  glow  in  the  !am|>s. 

Thrt  ioi:il  number  of  lamjw  is  about  400,  and  they  arc 
iliBtribmwl  a*  follows :  -30  S-c.p.  Innijw  in  a  ciivlo  round 
the  fiome.  Thentaic  no  lnin;n  i-nnnil  the  ^iLrious  tiers,  all 
Iteing  placed  at  the  Itack.  There  .ire  nine  round  the  pjt, 
thirteen  i-ounil  thw  dreiw  circle,  eight  round  the  «p|ier  boxes, 
Aiid  sixteen  round  the  gallery.  The  Umps  oii  the  stage  are 
titi  follow*: — Float  21  Ifi-cp.  lara|ia.  two  rows  battens  of 
30  each,  one  ittw  bitttenK  of  '2'2  lamjis,  two  nroscenrnm 
h|iht«  of  eight  each,  and  9G  lamps  rUslributeo  over  the 
wing  Wlders.  In  alt  the  pos-^ages  a  hunpholdor  and  gus- 
Vtrackot  are  voaibtnetl.  The  coniiectionK  for  the  wing 
ladders  consist  of  a  plug  fitting  Iwtwcen  two  contaeta,  which 
lire  fixed  to  a  slate  1m>h>,  the  latter  licing  fastened  to  one  of 
the  liennw  under  the  *uige, 

I  n-ill  ni-xt  t«ke  the  Orfonl  Music  Hall,  which  is  fitted 
mi  very  similarly  to  ToiTy'a,  havini:  lioen  dune  by  Mossra. 
verity,  ami  the  cuiTent  lioiiig  supplioil  from  the  fjroavenor 
(^tilery.  The  installation  has  only  just  hail  ita  trial  run, 
BO  is  hajxtly  in  proper  working  order  yet.  The  wiring  ha.'* 
all  lieeii  done  in  a  very  perfen't  manner,  and  I  abould  think 
is  SM  near  the  fire-office  regidations  as  poaaihie.  Every 
bracket  has  u  cnt-ont  on  each  side  of  itv  The  switoh-board 
is  place<]  just  off  the  stage,  and  consists  of  12  switches,  and 
in  the  centre  a  circular  slide  for  the  resiMance.  All  tho 
stage  lights  take  up  "  of  the  awitche*,  and  they  all  work 
through  the  same  resistance,  so  that  they  t-Mtt  only  lie  raiseil 
and  lowenil  together.  One  of  the  remaining  switches  is 
(or  ihf  ilivss iiig-rooms,  two  for  the  «ide  barM,  and  the  other 
two  for  the  aiiditorinm  ;  one  controls  21  hanging  Itracketa 
of  ;t  liiniiia  each,  whioh  ai'e  switched  right  off  during  tho 
performance,  and  the  other  controls  6  brackets  of  3  each, 
which  are  always  left  full  on.  There  are  four  tmttena  of 
.1U  8-e.]i.  InmiiH  oneh,  two  jtmscenium  lights  of  10  each, 
und  six  wint;  lightJ^  of  10  e«<-h.  These  latter  are  uonneeted 
by  moans  of  plugs,  in  a  similar  manner  to  those  at  TeiTy'i, 
only  the  ulale  liases  to  which  the  contacts  ara  fixed  ore 
placed  ill  nn  iron  box  tilled  with  cemenL  The  lootJightH 
contain  '*0  lamps,  which  are  connecteil  U^  Utre  wires 
laid  in  grooved  slato,  and  covered  up  with  IScrry's  fir-©jirrt<if 
cement.  The  sluto  i»  laid  on  an  ironwork  fnimv,  ;tnil 
insuktod  from  it  by  means  of  sheet  indiurnbbor,  Tho 
whole  irt-stallittion  contains  .*i:iO  laiujis.  The  tratmfonner 
honac  ix  ill  thit  Itusement ;  the  current  enters  at  2,400  volts 
and  leaves  ut  100  volts. 

Now  take  tho  (Jaiety  Theatre,  to  which  I  hiive  liefare 
rpferrefl.  There  is  a  complete  instidlatiori  there,  c«n(«i»ting 
of  n  lG-h.p,  cori[)Otmd  cnj|;ino  driving  two  fJooldeii-Trolt*? 
dyniinioH,  but  its  tho  plant  is  plucnl  under  the  auditorium, 
where  the  vibration  is  felt,  it  is  only  nsc]  in  case  of  a 
breakdown  iit  the  llrwvenor,  from  whence  the  eiirreiit  is 
nbt;iin«d  to  light  the  theatre.  StCiun  in  nlwave  kept  Dp 
during  the  cvoning,  and  »bning  the  lalu  Imrlcanue  the 
current  was  uswl  during  tho  last  act  Ui  run  sixteen  ."lOOn-.p. 
iiicaiidiMCont  luiEijts.  The  1r,iii«fon»or  room  contiiins  three 
trdtiaformers,  two  2ijO-light,  100  vult,  tinil  one  KW  light  .'>0 
volt,  connecter)  to  ihia  distributing  switch-ljuanl.  This 
cotisistA  of  four  double  jiolo  switches  and  eiite-ont,  which 
BU|>iily  sl«ge  No.  I.  stage  No.  '2.  auditorium, 50  ^-olt  circuit 
All  the  switches  are  arranged  with  a  doiibte  aet  of  contacts, 
80  that  the  hiin|<e  can  bo  instantly  switched  from  the 
t.iiinsformers  on  to  the  dytiamos.  At  the  prompt  side  oE 
the  stage  thure  is  another  awileh-lHiani  with  five  set*  of 
ilidiitg  eontaetfl,  by  whivh  ronatnnce  ih  inserted  separately 
iiiUi  the  fourluUteri  circuits  of  .'■3  lamps  each,  und  ibc  tloat 
of  .'i4  lam|ts.  The  Ti>tal  number  of  ]am[is  iu  thi-  theatre  is 
4.')0.  The  imtuMalioii  was  fitted  up  hy  Messrs.  E.  S.  Berry 
and  Co.,  and  is  still  uiwlor  their  management. 

Another  inatallntion,  the  stage  of  which  was  fitted  up  by 
the  same  firm,  is  on  mncb  tbe«aiDehne«aB.Uu&(cK«st>n%\'^'<:^ 


is  the  Empire  Thoitre.  The  cnrront  is  ohuined  from  the 
Orosvoiior  Uatlcry,  nltbou.^b  th«r«  is  ik  conipl«t«  H«t  of 
Elwell-Parker  plant  there,  which  had  to  Iw  iitopj)e(l  uii 
ac<:ount  nf  compkints  &hout  the  noiHC  There  are  12  seta 
of  wing  ladders,  each  contiiining  lu  liini[»(,  one  tfrt  of  iloaU 
containing  &6  lamps,  two  proRccnium  li(;ht«,  each  cohtaiciing 
25  lamjw,  uml  nx  hatt«n«  of  10  lampii  each.  At)  the  lumm 
aro  governed  from  a  switcfa-boiml  of  the  suniu  tyi>e  ii»  the 
Gaiety.  There  am  536  lampe  on  the  stu^^o,  ami  about  SOO 
in  the  auditorium,  makinj;  a  totjil  of  1,03G  liitD)Hi.  Tht< 
noticwblo  thing  about  this  installation  is  th«  artiiitii;  wuy 
In  u-hich  the  lamjis  arc  arranged  in  the  auditorium.  In  front 
of  the  gallen'  there  are  1 H  bnidceti^  of  two  lani|JB  each,  hanging 
over  tit  eecorid  lirtle  tbeii;  ai-o  l?<  br.i>.-)<eta  of  three  lainm 
each,  ill  front  of  thi::  thtri-  jic  six  bnu-kt-ls  of  four  biiups  cacn. 
and  between  tlieiu  am  pWc-d  live  t>rAckcta,  uach  I'onUiiiiing 

.thi'ee  gB>s  burners,  which  are  kept  ;tliKht.     In  front  of  the 

Idrew  circle  there  is  a  close  row  of  Hint;lo  Uiu|)s.  'flic  dome 
contains  eighteen  lamp,  iMsidsR  gaijuu. 

Now,  to  t«ko  the  Kavoy  'Ilicatni,  which,  if  Ukcn  in  order 

of  perfection,  ought  to  tank  fimt,  as  it  was  mil  only  the  hnl 

to  he  lit,  but  it  rontainB  moro  lani|iT(  ihanany  other  theatre. 

^  The  installation  was  first  used  on  10th  Octolicr,  188],  ami 

•  was  nut  Hp  ami  is  still  under  the  charge  of  Messrs.  Siemens 

[Brotaers,  having  wnrked  aince  the  h^'nniri^  thoroughly 
ktUfftctory.     Tn«  tHane  is  IiKbtcd  by  71&  Uuip»,  uiid  tkvrc 

Fare  601  bmo  onea,  which  arc  uae«I  in  iha  night  scene  of 
"  Piiiftfore."  The  kmpa  are  nearly  all  on  a  Bhunt-troiind 
drniimo,  and  they  aro  n>gulatcd  by  ini>«rtiug  resistance  in 
the  fickl-ntugneta,  ii  very  much  more  efficient  arrangement 
than  that  f^eially  employed,  the  dittadvantage  l>eii)g  tJiat 
all  the  lamiM  on  the  dynamo  are  giniultuneously  low&n>d. 
The  battens  are  made  entirely  of  inctimhttstJblo  material. 
The  wing  ladders  terminate  in  triple  plugs,  which  are 
inaorted  into  contact  picceR  on  the  *tii);c.  T^ie  amiitorium 
is  lightt^l  by  three  brancb  brackets  arranged  round  the 
tierH,  containing,  in  all,  I  joUimps,thecorridnr8,  Ac,  having 
KtS,  and  the  dreaain^ronmA  148,  The  total  mimbor  of 
latnpa  is  1,173,  and,  with  the  601  blue  ones,  1,779. 
The  Lamps  are  arranged  in  parallel  on  three  circuits,  one  of 
which  is  i»  [larallel  with  a  circuit  containing  two  an;  lamps, 

[vhkb  ure  used  oulaide  the  theatre  ;  thoic  tiike  40  amperoa. 

-The  plant  comtiata  of  three  Hiemens'  dynamoH  of  the  t^.B, 
type,  each  gi^nng  400  amperes  at  93  volts.  The  dynnmos 
are  driven  at  700  revolutiout  bv  two  Murahall  portable  and 
one  Kobey  seini-portabie  engine,  each  of  20  h.p.  The 
svitcb-board  is  j>lacei]  in  a  corner  of  the  stage.  The  lampit 
in  the  aiiditonnm  are  loworeil  by  inserting  rceistancoin  the 
external  circuity  there  being  other  lamps  on  the  aamo  circuit. 
Some  other  groups  of  tam|>B,  which  have  to  be  rait^ocl  and 
"owered  seijarately,  are  done  in  the  aame  way.    The  raising 

rjuid  lowering;  is  otTectcd  by  moatis  of  four  oight*way 
iwitchej).  The  wiring  is  done  in  inch  a  manner  w  to 
miuimiso  the  hak  of  fire,  the  leadii  nowhere  crossing  and 
being  kept  a  coimiderable  diatnnco  H|iiirt.     There  are  safety 

I  luaes  in  each  Immch  maii^  but  no  double  ^tole  fiisea  are 
],  but  eaeJi  luain  lead  from  the  engine  room  is  mpplicd 
with  a  fuse.  There  are  pilot  lam|M  in  the  ongtno-rnom  to 
each  circiliU  No  gaa  is  uaod  in  this  theatre  behind  the 
ciirtjitn. 

The  other  theatres  are  only  [wrtially  lit  on  tlie  stage. 
The  Prince  of  \V'ale8'  Theatre  haa  a  set  of  plant,  consisting 
of  a  12  h.p,  Clark  gaa  engine,  but,  having  one  of  their  now 
fc*«kcoverB,it  gives  16  h.p., a  Siemens' Ul  dynamo,  and  lOH 
Ji.P.S.  cells  of  the  31  L  type,  ul  which  three  ri9  plate  celU 
h»Te  been  in  four  yeai-s.  Lately  leads  from  the  (Jrosvenor 
Oallery  have  been  brought  into  the  theatre,  and  the  current 
it  obtained  from  there,  the  plant  now  being  used  only  in 
cue  of  a  Groavenor  break-oown.  The  tloat  containn  54 
ipa,  and  there  i«  one  bolten  o(  16  lamjia.  The  front  of 
the  houac,  offices,  &c.,  contain  346  lamps ;  they  arc  all 
100  vwlta  and  IG  cpL  There  ai-e  two  150  tight  converters. 
The  total  number  of  litmpfi  m  416. 

The  Alhambra  btis  just  had  the  electric  light  installtMl  in 
the  auditorium,  and  a  little  on  the  stage.  The  plant  con- 
uista  of  two  Crosaley  9  h.p.  gas  engines,  driving  two  I-kliaon 
lAOlight  dynamos.  There  uk  108  ElwelllVker 
acaimidators,  56  of  which  are  used  to  light  the  balcony, 
and  the  other  ri2  are  nswi  in  [landlel  with  the  twodynamoa. 
The  only  lights  on  the  stage  are  the  floats,  containing  80 


himps,  and  one  liatten  containing;  80,  this  beingonly  iiswl  in 
tholaet  scene  of  the  ballot  '■  Knchiniment"  The  whole 
installation  contains  about  300  Umps,  the  only  gas  in  lite 
auditorium  being  in  the  dome. 

The  Haymarkct  is  supplied  from  the  Crosvenor,  bat  no 
ligbta  are  used  on  the  stage  with  the  exception  of  «  tem- 
porary festoon  used  in  ono  act  of  "  The  Pompadour."  Th6 
installation  contains  about  120  lamp  in  the  auditoriunti 
and  two  arc  lamiM  used  onuiirle  the  tneatn. 

The  lajit  place  -viiL,  the  Pavilion  Music  Hall — haa  no 
electric  light  ut  i Jl  on  the  stage  ;  but  there  are  about  300 
lampG  distributed  over  the  auditorium.  The  plant  consiaU 
of  two  IG  h.p.  Otto  gos-eiiginflii  and  two  tJltson-Hopkinson' 
dynamos,  and  u  low  accumttlators  for  the  sake  of 
regulation. 

I'aking  a  siiinmury  of  the  v:iriou.>4  (beutrea  aiitl  music- 
balls,  we  find  that  six  obtain  t:urrcnt  ftx>m  the  Uroeveiior, 
and  five  have  their  own  plant.  Out  of  the  six  (iFOsvenof 
instnllatioiis,  four  of  thorn  keep  gita  burning,  while  th« 
other  two  have  prival*  plant 

In  the  foregomg  remarks  t  have  endeavoured,  as  far  h 
my  ability  wnuki  allow,  to  bring  before  you  the  prewnt 
state  of  electric  lighting  in  our  London  theatres  ;  and,  in 
conclusion,  I  would  remark  that  the  successful  ligbtiau  u{ 
our  theatres  and  public  places  by  electricity  may  be  louKed 
u|M)«  ««  the  formiiinor  of  the  universal  application  and  use 
of  this  light,  wherever  practicable,  in  uur  houses,  and  man 
particularly  in  Uie  mansions  of  our  nobility,  ^c,  wherv 
there  in  a  wealth  of  |>aiiiting«  and  histoncal  portrwts, 
dociunenU,  A;c.,  for  so  surely  ae  the  efficiency  una  comfort 
is  seen  and  felt  in  our  places  of  public  amusemeut,  so 
Kurelv  will  it  follow  and  \m  enjoyod  in  the  homes  of  our 
[jcoplo.  In  fact,  as  it  has  boon  said,  "  Nowndajns  notluDg 
can  1)6  <loije  without  advertising,"  we  may  look  upon  the 
theatre-lighting  as  a  huge  advertisoment  of  the  eieetricaJ 
profcs«ioii  generally. 


THE  GRIFFIN  GAS  ENGINE. 


The  following  is  the  report  on  tosta  of  a  "  Griffin  "  pslwt 
double-acting  horizontal  gaa  engine,  of  Meaars.  Dick,  Kefr 
and  Co.,  bv  Prof,  Andrew  Jamieson,  M.1.C.K-,  F.ltS,Kdiii 
&c.;— 

Gentlemen, — I  have  now  the  pleiumre  of  reporting  l«  nu 
on  the  rt'dultn  of  my  examination  and  t«it«  of  your  (*!i,|r 
Nominal  "Griifin"  Patent  Oas  Engine,  u  made  at  )'o'u 
Britannia  Engineering  Worki,  Kilmarnock.  My  tesbi  extcmlnt 
over  fmir  hnnni  on  November  2ftlh,  four  hours  on  Noii'oA^ 
•_*Gth,  1887,  and  over  one  hoiu'  on  Jamiary  27th,  ISSSL 
engine  illustrated  on  jiage  !19G,  in  itj4  general  style 
VMihiivioul'  more  closely  resembles  tluit  of  an  ordinary  (kmWt- 
acting  steam  engine  tiuin  any  other  gas  engine  withwhidil 
am  acqiiainted,fQr  l>oth  ends  of  the  cylinder  are  doBoliuiAi 
an  imjHilDe  i«  given  to  the  pistxin  eveiy  ono  and  n-h»lf  reTfr 
lutions — t.^.,  combustion  takes  pUce  at  each  cm!  nf  li" 
cylinder  altematoly  every  three  revohitiona  of  the  enuit 
shaft,  when  the  engine  i*  working  under  normal  eowliitiaia- 
This  featur*'  naturally  causcs  the  Bjw^od  of  the  gas  engine  B 
he  morn  constant  than  single-acting  gas  engines,  aiid  thOT 
fore  better  adapt«d  for  driving  dynamos  or  other  msrli 
liery  where  c-omitnnt  i«{i«)ti«l  ifi  required.  Thegoveniinjjdi'l 
ignition  of  the  comliufiktiblc  mixture  (gasand  airfare  efToctci 
in  a  manner  similar  to  moat  gas  engines — the  former  it}' 
entirety  cutting  off  the  ffvt  supply,  and  the  latter  by  uUm 
slides.  The  charging  and  exhaust  Yalrca  are  of  the  lilting 
tyiie,  They  are  actuated  by  a  simple  and  neat  UT&ngcineDt 
of  cams  on  a  side  tthaft,  which  is  driven  by  worm  gear  fniv 
the  crankshaft. 

The  engine  has  been  sEieciulIy  wolt  designe<]  with  a  vie* 
of  transmitting  the  working  stresses  to  the  fouodatieii,  sbI 
thus  avoidii^j  as  far  as  possible  aJiy  annoyanee  from  riliB' 
tions  and  racking.  (Ireat  care  has  been  taken  to  m^e  tH 
the  working  itfiria  strong  and  simple,  while  thd  workmift 
ship  and  finisn  throughout  seem  to  me  all  Ihnt  could  kf 
dufiii'ud.  Throughout  the  whole  of  my  electrical  tnl dri 
engine  worked  \cry  steadily;  in  fuel,  I  have  tittver  Wen 
tested  a  f^  engine  which  muintaineil  nich  nniformity  l^ 
speed    at    full    )>ower,  no    pulsation    or    blinking  M)ii| 


(Awwable  in  tbe  ineaiidesoent  1aRi[>^  Tha  mfichnnicnl 
cffiosney  or  ralin  of  brake  hornft-ijowcr  to  indicated 
horse-power,  »t  shown  by  the  following  leMiltJt,  is 
etjiMl  to  T8'7  p«r  cent.,  thiu  proving  that  l>ui  n  com- 
panttively  email  prouortion  of  the  whole  power  developed 
»  alworltecl  in  workitig  the  eiitiiiie  it*eif.  The  engine 
is  very  powerful  fur  tho  uj-mlled  "  nominal "  horse- 
power {&  term  uliW  common  among  gas  engine  makers) : 
m  Uick  it  ilevelops  very  iii'urly  double  tht;  nominal 
hofM-nower  on  the  "  brake.'  Thv  alisolutt  itiid  tho  [iracti- 
«1  efodenciM  or  i*atio«  of  indicated  horse-power,  and  of 
hrake  borse-power  to  gam  coiiHumpt  in  terms  of  hi^at.  tinitit 
(ax  dsmonstruted  in  the  appendix),  are  reKpectively  eq»n\ 
to  19"2  per  cent,  and  IS'l  p^r  cent.;  which  r««ult«  are 
better  than  I  hnvc  obtained  from  :iiiy  other  g<i«  engine. 
The  following  tesu  were  mainly  directed  to  two  objocl*. 


6.  A  water  vupjjly  tank,  fixed  a  ohort  distance  from  and 
a  few  feet  above  tne  cylindor  of  the  vnf^ine,  with  a  regula- 
ing  cock  clo^e  lo  the  same,  waH  used  to  give  any  desired 
How  of  water  through  the  cylinder  jacket.  The  tiuantity 
o£  water  uasseJ  through  the  cylinder  i.u;kct.  waa  reckdned 
by  cjirefnl  mea«iirenientR  of  the  fall  of  u-ater  in  the  tank 
every  live  mtnntes. 

7.  The  brake  used  was  of  the  form  shown  by  the  sketch 
below,  and  one  wai*  placed  on  each  fly -wheel.  Itconftictfl 
inoraly  of  *  strap  and  block*,  wirh  ihe  dead  weight  on  the 
one  side,  and  a  spring  balAtiee  nttuchefl  U>  the  floor  on  the 
other.  The  load  on  «a«li  wheel,  as  well  as  the  several 
dimennont,  were  as  nearly  as  posnble  the  ame.  The  mean 
reading  of  the  spring  balanc«,  plus  part  of  tho  weight  of  the 
spring  balance,  was  doducEon  from  the  dead  weight,  to 
ari'ive  at  the  net  brake  lo»d  on  each  wheeh 
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Til. : — l*t,  to  obtain  simultaneounly  the  indicated  and  the 
brake  horse-power ;  3ikL  to  obtain  aimultaiieously  the 
indicated  and  the  electrical  horse-power. 

The  following  inatnimenta  were  used  by  me  in  obtaining 
<Uta  for  my  roeultfi,  viz.  ;^ 

1.  A  Richard'B  indicator,  of  Elliot  Brothers'  make,  with 
(pring  jrielding  ^\  of  an  inch  per  lb.  ol  pressure  per  stiuatB 
iocfa,  wot  uaod  for  taking  the  pressure  aiagram  from  each 
end  of  cylinder  at  intervals  ot  alraut  five  minuter  during 
the  various  teats  for  the  indicated  horse-power. 

2.  A  revolution  counter,  of  SchafTei  and  Budenberc's 
make,  was  fixed  iliroct  to  the  slide-valve  shafty  whui-eby  the 
exact  number  of  revolutionii  w-as  obtained. 

3.  A  VounK'ft  tachometer,  of  Elliot  Brothers'  make,  was 
connected  to  the  crank-shaft,  and  another  to  the  dynamo 
Bpindle,  as  a  check  on  the  mean  revulutions  per  minute,  and 
to  indicate  variations  of  st>e<d. 


Bntt  TeOt. 


Duration  of  test  in  minutes  

Total  revolutions  in  60  minutes   

Mean  revolutions  per  minute  (n) 

Mean  efTcitivc  radius  of  bmko  load,  in  feet  {r) 
Mean  net  load  or  brake,  in  lbs.  [p)  

Brake  hor&e-iHiwer  from  above  (-'-T — E\   ... 

\   33,000  / 

Nuniljer  of  indicator  cards  t-iken 

Mean  etTective  pressure  from  12  cardn,  in  lbs... 

Indicated  horse-power  from  above     

Oas  used  by  engine  in  60  minutes,  in  cubic  feet 

Oas  consumption  per  brake  horao-powar 

„  „      indicated         „        

Percentage  efficiency  of  engine  — .-  - F- 

i-h.p. 


100 


60 
11,016 
183  6 

2-78 
140 

18-6 

13 
64 

1738 
333 

31 -48 
19-37 

78-7 


Sa-IIcS     •Sfftn^  A^toL 


n^S' 


4-  A  gas  meter  (Alder  and  Mackay'sJ,  $0-Ught,  sealed 
and  cerwlied  correct  by  an  Edinburgh  jps  company's 
official,  was  ue«d  to  uea&uio  the  gas  supply  for  developing 
the  power-  A  separate  small  meter  vna  used  for  the  pilot 
aod  isnitioD  lights. 

5.  Two  Fahrenheit's  thermometers  were  employed  to 
iiidicat«  the  riae  in  t«mperature  of  water  passed  through  tho 

lioder  jacket,  one  being  plaeod  on  the  eupply  tank,  and 

-  other  where  the  wal«T  laft  the  cylinder  jacket. 


The  following  iiistnmients  and  a]>plianc«s,  in  addition  to 
those  previously  mentioned,  were  used,  via. : — 

1.  U^innvi, — Oije  of  the  Uy-whuols  was  connected  direct 
by  belt  to  a  Rankin-Kunnedy  stJi^rk'-magnet  horseshoe 
cumiwund-wotuid  dynamo  of  about  b,000  watt-power,  which 
was  kept  running  steadily  at  about  800  revolutiona  par 
minute. 

2.  huAff. — In  parallel  circuit  with  the  dynamo  wore 
placed    eight  large  incandescent  lamva  ca.i9».W*  (A  'JP™^ 
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TOLK  A. 

f                       Volume  or  Gu. 

HyiliDRPii, 

OiMp, 
CO. 

Manh 
Gu, 
CU«. 

BthyIoEi«, 

Xltroxeu. 

TotaL 

■441 

343-82 
151-6 

•041 
342-03 
14  02 

■43a 
1066-7 
462^ 

■037 

1677-6 
62-07 

■018 
3065-6 

5514 

■COS 

■034 

l-O 

HMt  •volvfrd  pertubicf<MtiiiB.T.U 

flUl*.  ft. 

B.T.U. 
746-73 

Tablr  B. — MoveUEyT  or  PbToit  ik  PEtueKrARK  or  Srnasit. 


— 

0 

5 

16 

8S 

35 

45 

55 

«s 

TS 

85 

9 

1) 

445 

133-& 

282-6 

3U-5 

400-5 

4«9  5 

878-5 

667-5 

756' 6 

V 

404-0 

448 -S 

637-3 

626*5 

715-5 

804-6 

803  5 

982-5 

1071-5 

11«'2 

t        ^v^ 

2-606 

^^ 

273 

2-8 

2-B65 

2-906 

2  95 

2-99 

5-03 

3-06 

1         f 

__ 

^ 

169-7 

124-7 

107-7 

877 

777 

68-6 

607 

S37 

1        t^p 

,_ 

^ 

2-203 

21 

205 

1-94 

i-ea 

1-84 

178 

173 

1        '' 

57-7 

^_ 

59-7 

517 

26-7 

237 

ifl7 

16-5 

157 

— 

W           i^P 

1-76 

^ 

l-M 

1-60 

1-41 

1-36 

l-8» 

127 

1-aa 

■^^ 

SOOcuidlw  cacb,  with  12  amiMren  at  80  volts  and  one 
16-Gandlo  lamp. 

3,  VAtmtitr. — The  diflference  of  potential  bet-ween  the 
terminaU  was  tneaaiirori  l>y  n.  Omiow  voll  meter. 

4.  CwTtni  Mettf.  Tlio  total  eiin-onr,  |uiAaing  thmii^^h  all 
the  Umps  was  lueunirefl  b>-  iiSicmcns  Rlctitru-dynamoniutor. 
The  vo]tniiet«r  and  iini{ici-c-mct«r  had  hocn  lostcd  l)cf':>ro 
leaving  the  W'uodside  Klertric  Worka,  and  aimultaiiaouB 
rea<]ings  were  tak«n  on  6iu:h,  every  ftvo  minules. 

Tf.<li  irjii'n  liririmj  Di/naimt. 

Duration  of  two  t«fit»  combined,  in  minutes.  iH 

Revolutions  ot  engino  flj--wheoI,  per  minute.  187 -T" 

Mean  prceeui-e  in  cylinder,  in  IIm.  \wr  aq.  in.  63-3 

Indicated  h.p.  (from  uWvo  daUi.) 17*4 

K.M.F.  at.  Unip  wrniiniil.*,  in  volti*   T9 

Ourrenl  ihrnu^h  aII  the  Unitts,  in  amperes...  92 

ElMtrical  h.p.  spent  on  all  the  ia,upa 9-74 

Ratio  of  electrical  to  indicated  h.p.  % 65-8 

„            r.               brake  h.p.  %  71 

Gu  luod  ill  cubic  foet  per  hotir  (without  in- 
cluding pilots) 333 

(333  \ 

"«rr)""  ®''** 

Heat  eiiiitvalentof  the  555  cubic  fcetof  gaa 

U8«d  per  minute,  in  ft.  Jb.  (5-55  x  891  x 

773) =  2,96i,500 

Water  poseed  througii  cylinder  jacket,  in  lb. 

per  hour 1,273.4 

Mean  rise  in  temperature  of  the  above  water 

in  Fab." 55 

Heat  carried  away  by  water  per  minute  in 

RT.U.(i27^) im 

Heat  equivalent  in  fU  lb.  (1166*4  x  773)>        901,600 
Percentage  of  total  heat  carried  uwAy   by 

jacket  water  f-Mil^O    \    ^    iqo     -  30-4 

\  2,964,500  / 

It  retoains,  therefore,  otdy  to  estimate  the  Leat  jMuuing 
au-ay  in  the  exhaust  ancl  scavenger  strokes,  and  by  radia- 
tion, which  is  done  here  "  by  difFcreiico,"  ao  that  -we  have 
of  the  total  boat  duo  to  the  combustion  of  the  gae : 

I.  Converted  into  indicated  horse-power   19*3% 

n.  Carried  away  by  the  cooling  wa-Uir    30-4 

UL  Discbargeil  in  exhaust  and  scavenger  strokee, 

and  by  radiatioa ....^..^r.. ,..,•>■•,.  50'4 

100 

Afpmdix  I. — JkUriiatMlwti  ef-  tlu  Ifeai  mainxi  per  ctUHcJoet 
of  gas  used  during  tfu-  Tfti9. 

A  sample  of  the  goi  was  analysed  by  Mr.  C.  J.  Wilson, 
F.I.C.,  r.C.S.,  and  xave  the  following  rwsulut ; — 


Curbuiiic  acid  and  oxygen  gaa 'i 

Carbonic  oxid«,  CO -1*1 

Olefines.  C'jH.  and  C^H^ ,V5 

Marsh  (pw,  I'H,. 43*4 

Hydrogen,  U  4**1 

Nitrogen  (by  difference) 3-4 

1000 
The  peiT««tttgc  of  C,H,  and  C,H,  should    have  bei^^ 
giroT)  fiqiamtoly,  Imcaitsc  tno  heat   value  of  CjHj  ia  Ol^^H 
about  half  that  of  C  H^  for  a  given  volume.     Aasund^P 
however,  that  twivthirds  of  the  olefines  i«  Cj,H,  and  one- 
third  is  CJl^  (which  is  probably  not  bis  from  corrootV  we 
have  the  rosiilts  uliown  in  Table  A. 

This  is  the  amount  of  heat,  evolved  by  the  complete  com- 
bustion of  one  cubic  foot  of  tJio  gaa  moaaured  nt  t4'7  lb. 
pressure,  and  32"  t'.,  but  the  preosuro  was  148  lb.  per 
equnre  inch,  and  the  teiniierature,  67^  F.,  hence  the  heat 
evolved  per  cubic  foot  of  the  gem  used  will  be 


>  745-7  y 


147 /460-I-33 


)= 


691  B.T.U. 


14-8  U60  4-67 

Taking  one  B.T.U.  as  equal  to  773  ft  lb.,  the  heat 
evolved  by  the  complete  combustion  of  one  cubic  foot  of 
the  gas  is  eimivalent  to  69 1  RT.TJ.  x  773  =  534,600  ft.  lb. 
Heat  evolvea  by  complete  combustion  of 

1  cubic  foot(ms  B534,M>0ft  Ih. 

Gas  used  iti  cubic  feet  per  brake  hors«- 

powcr,  per  bom- =24-48 

Gaig  used  equivalent  in  fL  lb.  (534,600  x 

24*78) -  13,085,000 

One  horso-powcr   in  CL  lb.    per    faour 

(33,000x60)  =  1,980,000 

Practical  efficiency  of  engine  f  'f^^'^)  x  100  -  15'1™ 

» 13,08^,000/ 

Gas  used  in  cubic  feet  per  indicated 
hor8e-)X)wer [ler  hour =1 9S7 

Gas  used  cqiiivjlout  in  ft.  Ibi  (534,500  x 

19-a7) =10.300,000 

Absolute  efficiency  of  engine  (  h^^\  x  100  -  19-3% 
•'  *       M0,300,000/  ^ 

Appfnda  II, 

Determination  of  oituationa  for  compressiun  and  ezpansiau 
ciu-vos  from  the  indicator  dtacram  attached  (which  it  a 
sample  of  a  large  number  taken  from  both  ends  of  the 
cylinder). 

Let  V  -  A'olume  in  cubic  inches  occupied  by  the  gw  at. 
any  part  of  etroke. 

L  V  -  Volume  in  cubic  inches  through  which  pistou  bu 
swept  from  end  of  stroke. 

.'.  V  B  c  -f  404  (where  404  cubic  inchea  ia  tlie  voliuu  of 
clearance  space  at  Imck  end  of  cylinder). 

Total  voliuno  swept  by  piston  =  890  oubic  inchM. 

P  -  absolute  preasare  on  «xpwi«ion  curve:. 

p  -  absolute  presntte  oo  oomprMsion  curY«-(M«  Table  B). 
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Saiiihurg  Court,  Fttet  Street,  E.C.,  and  shvidd  rtath  kirn 
tut  later  than  twmi  of  Thursdn^.  Special  TermB  f"r 
n  s^rUi  m»  be-  anuii^ed  on  iipfttualioii . 

."BlTUATIORft  VAC&RT"  uid  "WAHT  PLACES"  Advcrttie- 
ntenti  will  be  clur{c>d  aX  THREE  WORDS  for  ONE  PENNY, 
iritb  ft  MIMIIIUM  cliarria  of  SIXPENCE. 


TO    SUBBCRIBBK8. 
•The  ElklTRWUL  ENOtXEER"  ean  he  had,  ty  Order,  from 
ang  A'rwsngent  in.  7Wn  or  Countiy,  and  at  tht  varkiua 
RaUaag  SUUioHs;  or  it  tan,  if  prtferred,  be  fipjiOtd 
diredfrom  the  Office^  m  the  folleaiiiy  Icrtiu  .—- 

S  nuiiitlu. 

Waited  Kingdjom Si.    3tl. 

VitUn  tbe  PimuI  Unioa    4a.    4d. 

OUlM  PlMN 4*.  lOi. 

(hwl  Free,  pByable  in  Adtancn.} 

»,  PMt  <^ce  and  Postal  (hders  fw  Stdrscripliims 
and  AdvertisetMXds,  sJundd  hf.  made  jmifahle  to 
a  H.  W.  BiiKts,  IBd-lifi,  Salisbttty  Court,  Fleet 
Streeiy   hmdoi\,  and  be  croasfd  "  Cfiiion  Bank." 


0  luwiLhi. 

11  Diontht. 

(b.  ti\. 

IS*  Od. 

Bi.  8d.      . 

17«.  4<1. 

.Bi.  8d.      . 

lOs  6d. 

NOTICE. 


WWi  our  istm  of  Janmry  6  tee  gMe  a  P^ftut  of  E.GK.iVs&, 
"Ebq.  ,  Pretidenl  of  Hu  Sodety  ef  Tele^ph  Enffiiwr*,  and  iiattd 
mr  intention  of  jtwij?  a  series  of  Portnati  of  emnmt  Eltctri- 
eiam  of  the  centurif.  la  ft^nent  of  our  jnroniiae  vm  have 
atreadjt  imed  a  Porircdt  of  W.  H.  Wolulston,  JLU,  F.t4.S., 
and  l«a  weA  wf  sire  that  of  SiB  Hvmpubv  Davy, 
F.itS.,  lu^  fitne  as  an  eleetrtctifi  u  dtil  more  promincnl 
Uiaei  tkal  of  WoLLA£TO>-.  Portraits  of  Past  PretiderUs  of  the 
Sod^  are  in  prgiariUk  v  kof«  soon  to  have  rtady  that 

'  FiiOP.  D.  £.  UuaUBb, 


COMMISSIONS. 
This  is  one  of  the  moat  interestiuK,  an(!  at  the 
same  time  one  of  the  most  dangerous,  Bubjects  to 
rltHcusK.  Business  sees  far  too  much  of  interest, 
discounts,  and  commissions,  ami  yet  all  this ^necM 
seems  necessitated  by  tbe  modern  methods  of  trading. 
"  That  ifi  the  lowest  price  nett"  is  a  phraee  seldom 
heard,  but  if  it  is  ever  uttered,  it  is  usually  a  caee  of 
repentance  before  the  hour.  The  purchaser  takes 
the  "nPtt"  price  and  the  time  a.s  well,  chuckling 
to  himself  that  be  hm  this  morniug  done  a  good 
stroke  of  businese.  It  is,  however,  almost  entirely 
of  commissions  that  we  desire  to  write.  When  are 
commissions  to  be  expected,  and  to  whom  should 
they  be  paid?  They  may  be,  and  frequently  are, 
claimed  by  those  who  have  uo  legitimate  right  to 
them,  and  they  are  as  frequently  paid  to  such  parties, 
though  with  a  luuntal  reservation  and  possibly  an 
unspoken  opinion  ou  the  part  of  the  payer.  Politi- 
cal Gconomists  are  happy  when  discussing  questions 
relating  to  division  of  labour,  and  we  all  remember 
the  gusto  with  which  one  of  the  greatest  of  them 
described  the  manafacture  of  pins.  But  may  there 
not  be  too  great  a  division  of  labour,  and  hence,  in 
the  matter  of  busiaeBB,  too  many  middlemen  V  Tlie 
manufacturer,  for  example,  seldom  comes  directly 
into  contact  with  the  consumer,  and  as  there  muat 
be  a  profit  to  every  middleman  between  the  two,  tbe 
last  selling  price  may  be  something  very  different  to 
th«  manufacturer's  selling  price.  Another  question 
might  appropriately  be  dragged  in  here — that  of  price 
lists.  To  the  outsider  a  price  list  is  usually  a  hidden 
lujatery.  The  quotations  of  discount  "  off  "  the  hst 
var)'  considerably  to  the  individuals  seeking  infor- 
mation, and  among  the  reasons  why  the  real  prices 
and  the  list  prices  differ  so  much  is  this  one  of 
commissions.  Consider  two  claimants  for  commis- 
sion. A  is  a  man  who  thinks  B  ought  to  iustall  tbe 
electric  light  into  his  hoiue,  and  appruachus  him  oo 
thesubject,expoundiug  its  adv&ntages.and  ultimately, 
after  n  good  deal  of  trouble,  time,  and  expense,  gets 
B  into  the  right  &ame  of  mind.  B  asks  A  the  Htm 
or  person  he  rcoommends,  and  is  told,  C.  On  the 
other  hand,  suppose  that  while  B  is  in  the  right 
&ame  of  mind  he  happens  to  meet  D,  and  in  con- 
versation speaks  of  what  he  is  thmldng,  as  is  not 
im&equently  the  case,  D  hears  and  casually  suggests 
C,  or,  it  may  be,  rushes  off  to  C,  telling  him  of  tbe  , 
purpose  of  B,  and  claiming  commission.  The  work 
is  put  into  C's  hands,  and  .\  also  claims  commission. 
Is  C  to  pay  both  or  only  one,  and,  if  so,  which  one? 
There  is  not  the  slightest  doubt  in  tbe  case  specified 
but  that  A  has  le&lly  done  the  work,  and  that  D, 
if  he  gets  commission,  gets  paid  for  work  he  has  not 
done.  The  case  may  be  still  more  complicated,  in 
that  B  applies  to  C  direct,  mcntioiiing  neither  tbe 
name  of  A  uor  D,  but  of  some  clieat  of  C's,  and,  after 
the  work  is  done,  A  and  D,  or  eitbci^  dAUiub  <;A^xk- 


missiou.  It  may  be,  and  oflen  is  the  cas^,  thai  B, 
applying  direct,  gets  better  terms  than  if  it  is  kao^Mi 
a  commission  has  to  be  paid.  So  that  if  the  claim 
for  com.  is  subsequently  mel,  C  may  be  a  consider- 
able loser.  We  know  of  a  case  relating  to  the  light- 
ing of  the  yacht  of  a  wealthy  man,  when  six  or 
seven  commiasions  were  demanded,  and  had  to  be 
paid.  The  contractor  waa  bluntly  told  price  was 
no  object,  but  the  jmymeut  of  these  commissions 
was  a  sine  qua  nan..  No  doubt  the  amomit  for  the 
electric  lighting  u'as  lumped  with  other  items  for 
fitting,  80  that  the  owner  never  knew,  and  never 
will  know,  what  the  work  cost  him.  If  we  might 
venture  lo  Burmisc,  the  contractor  did  not  get  for 
himself  more  than  50  por  cent,  of  his  bill.  It  is 
said  that  backsheesh  is  aU-powerful  at  Constanti- 
nople and  in  the  East  generally:  but  we  are  bound 
to  Bay,  from  a  considerable  experience,  that  the  argxi- 
trwnfwm  ad  hominem  is  quite  as  well  Tinderstood  in 
England  as  elsewhere,  and.  of  course,  all  goes  iindor 
the  name  of  conomissiou.  Firms  of  repute,  as  well 
M  indi\'idua1s,  aro  beginning  to  make  a  trade  in,  and 
at  every  opportunity  to  claim,  commitiaion  ;  and  this 
in  cases  where  they  have  no  power  to  divert  business 
iu  wiy  particular  direction,  It  is  impossible  to  be 
more  di;liiiite  in  dlRCiiKBing  this  question,  because 
remarks  intended  to  apply  generally  would  un- 
doubtedly be  applied  to  individuals,  and  at  preeeut 
it  is  neither  oiu*  wish  nor  our  intention  to  single  out 
individuals  for  animadversion.  The  principle  of 
commissions  is  a  good  one  when  not  carried  to 
excess;  but.  like  all  other  good  things,  it  may  con- 
duce to  greater  harm  than  good  if  not  taken  in 
moderation.  With  the  advent  of  the  milleniam, 
jMunmissioDS  will  cease ;  at  present  they  are  a  neces- 
evil. 


HAXIM  WESTON. 
There  was  a  lively  meeting  of  shareholders  on 
Wednesday  to  hear  the  report  of  the  Committee  of 
InveKtigation,  but  there  are  two  sides  to  the  moral,  just 
as  there  were  two  sides  in  the  case  of  the  boys  and  the 
&ogs.  The  shareholders  have  supported  the  Com- 
mittee and  carried  their  report,  which  no  doubt 
produced  fun  enough  for  the  boys,  but  what  about 
that  chameleonic  chairman  and  his  colleagues?  Will 
they  be  in  the  position  of  the  frogs,  and  will  heucc- 
forth  their  i>laco  iu  electric  light  companies  know 
them  uo  more?  They  have  had  full  swing  for  some 
years,  have,  according  to  ihelr  own  showing,  rescued 
the  company  from  the  Slougb  of  Despond — and  paid 
dividends.  It  were  not  wise,  perhaps,  to  enqaire  too 
closely  into  the  how  they  managed  to  pay  dividends, 
though  sarcastic  folks  say  it  is  an  easy  matter  to  do  so 
when  you  write  off  your  capital,  call  up  fiesh  capital, 
make  your  own  balance-sheet,  and  in  it  put  your  own 
value  upon  stock,  etc.  Some,  indeed,  have  been  rash 
euottgb  to  suppose  the  stock  has  been  ratued  at  its  list 


retail  price,  and  not  at  its  actual  cost  price  :  but,  of 
course,  this  is  purely  imaginary.  Wo  arc  not  quite 
sure  but  that  Mr. Hugh  Watt.  M.P.,wll  regret  having 
left  his  unique  sphere  among  mining  companies  to 
rescue  from  the  clutch  of  the  official  receiver  an 
electric  light  company-  Speculators  in  mining  pro- 
perties expect  a  few  ups  and  downs,  and  aro  inured 
to  a  variety  of  changes  rather  foreign  to  electrical 
work,  so  that  they  are  somewhat  indifferent  to  the 
vagaries  of  directors.  Shareholders  in  electrical 
compooies  have  not  yet  been  able  to  emulate  the 
mining  properties  iu  getting  hold  ocoasionally  of 
undoubtedly  good  paying  concerns,  hence  their 
anxiety  lo  save  frotn  the  hands  of  the  spoiler  what 
few  bawbees  may  be  left. 

The  report  of  the  committee  will  be  found  in 
another  column.  It  is  as  &uggcetivc  from  what  it 
does  not  say  as  from  what  it  does  say.  Fancy  a  duly 
elected  committee  not  being  able  to  get  hold  of  th« 
uiiimte-book.  What  a  bold  step  to  take  to  say  the 
balaucc-sbcet  submitted  was  misleading  ;  that  one  of 
the  directors  was  not  duly  elected ;  and  that  the  value 
on  the  stock  was  scarcely  accurate.  Pleasant  reading 
this  for  those  who  had  pinned  their  faith  upon  the 
success  of  the  company.  It  seems,  too,  after  all, 
that  the  Watt  dynamo  and  lamp  are  not  so  entirely 
aisparate  from  the  company's  operations.  Tbo 
committee  and  the  shareholders  hold  that  these 
patents  are  really  part  of  the  company's  assets, 
though  they  say  it  in  rather  an  ambiguou^t  manner. 
All  along  the  line  the  management  is  condemned, 
and  we  believe  justly.  The  business  has  cost  t4Xi 
much,  and,  shall  we  add,  the  work  that  has  been 
done  has  seldom  been  done  suBicieutly  well  to  pleoK 
the  fastidious  tastes  of  the  critics.  Our  crime  in  the 
eyes  of  the  management  is  very  gross.  We  declared 
against  the  action  in  relation  to  the  City  lighting ;  ire 
say  that  the  workmanebip  of  installations  we  know  of 
is  bad,  that  new  work  is  obtained  at  a  very  gre«tooflt, 
and  then  only  by  tempting  people  by  ruinously  low 
prices,  so  that  the  company  is  being  bled  both  ways. 
A  company  so  managed  is  detrimental  every  way, 
whether  we  consider  the  shareholders,  buyers,  or  the 
industry  of  which  it  forms  part.  There  is  in  oar 
estimation  no  chance  of  renovating  the  company  by 
the  addition  of  new  blood  on  the  directorate.  The 
only  plan  is  to  sweep  away  the  present  directors,  and 
commence  de  novo. 


EXPERIMENTS  ILLUSTRATING  THE  PRINCIPLE  OP 
THE  DYNAMO. 


BV  UKO.    M.   HOPKINS. 

The  gr^t  development  o£  eloctricity  in  rocent  yean, 
e«[>ociiiIIy  in  th«  line  of  electric  illiimiiiation,  bu  Mirrod  to 
add  ItiEtra  to  th«  n;»Tne  of  the  immortAl  Karuhty,  and  to 
ehow  Mvith  what  woDdorful  compIetonMS  ho  eixbauttad  dM 
subjoui  of  nia^eto-electric  ioduction.  Since  the 
lii»  iiivustigat  ions  no  new  [irinciptes  luve  been  dieeo 
Physicists  and  electrical  inventors  have  merely  (Udpt 
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fail  dtecorerieR  and  invnntionn,  mid  n]iti1iccl  thnm  to  pnti-HcAl 
UMB.  The  number  o(  those  who  arc  lamiliar  with  the  dis- 
corerios  ol  Fumday  and  their  Iwaring  nn  mndern  ploctrical 
•deocB  U  i»)t  only  lai^tt,  but  mpidly  iiicreitRini;,  but  thor« 
are  those  who  ar«  still  Icamcrs,  to  whom  new  tttingi,  or  old 
things  pUcod  in  a  new  tight,  are  ever  welcome.  To  aiich, 
the  single  experimoiitii  hei'e  given  may  he  itn  aid  to  the 
imderatonding  of  induction  as  dcrrclopod  in  dynamos  and 
motors. 

Anyone  at  all  acoiminted  with  clecti-icil  phi>nnmeii.i 
icQovs  that  a  hardontyi  steel  bar,  eurronndod  hy  !i  coil  of 
wire,  which  is  travened  hy  a  el««tric  current  bnconics 
pennancntlj  magnetic.      Tt    is    perhnp^    lunieceK&ary    Ui 


Fiiw.  1  aiti)  3. 

the  mcco()tcd  thuorios  of  this  action,  a»  they  are 

veil  astabliflhnd,  and  apptuir  in  almnot  every  text-lxjok  of 
physics.  The  fuiiditnieiiuU  nuignobo-clectrical  cxji^nniBnt 
of  Fanulay  Wii»  exactly  the  revcrao  of  the  operation  of  pro 
ducing  a  magnet  hy  inean»  of  an  elccti-iial  eiureril.  That 
is,  it  wAJt  th«  production  of  an  oloctdcal  cun-ont  by  niL'iiiiH 
of  a  tnaj^ol  and  coil.  In  the  first  instance,  the  magiieli^ing 
[»vrer  ot  the  electric  cuirent  is  cniplnyfld  to  bring  iibntit 
the  molecular  change  in  the  8teol  bar,  wnidi  niaiiifust^  il.4ulf 
in  polarity.  In  the  eocond  instance,  the  luagnutisct]  stool 
bar  is  made  to  generate  an  oloctrJc  current  in  the  wire  "f 
the  coiL  In  the  first  instance,  the  current  moving  in  the 
trire  of  tho  ooil  induced  mnguetism  in  the  qtrel.  In  the 
seoMid  instunce,  the  movement  of  the  magnetined  i'tee! 
within  the  coil  indnitnl  a  current  in  the  wire. 

The  method  of  magnetising  a  bar  of  steel  is  clearly  shown 
ia  Fig.  1.  in  which  n  is  a  helix  of  six-or  eight  ohms  reniat- 
uice,  h  the  bai-  of  hardened  steel,  and  c  a  hatter^'  of  four  or 
five  elementa.  A  key  is  placed  in  tho  circuit,  but  tho  ends 
of  the  wires  may  be  made  to  serve  the  same  purpose.  By 
closing  and  opening  the  circuit  while  the  steel  bar  is 
within  the  coil  as  shown,  the  bar  instantly  becomes 
maRiuAic  "VVhcn  the  coil  is  disconnected  from  the  batter>- 
and  eomected  with  a  galvanometer,  d,  as  shown  in  Fig.  2. 


Fio.  3. 


^jid  the  magnet  b,  is  eudilenly  inserted  in  the  coil,  the 
fckeedle  of  the  galvanometer  nnll  he  deflected  ;  but  the  ;ict.ioiJ 
MS  only  momentJiry.     The  needle  returns  immediately  to 
^lie  point  of  st4u:ting.     Whca  the  magnet  is  quickly  with- 
drawn from  the  coil,  the  needle  \a  delected  for  ;ui  instant. 
\iut  in  the  opposite  direction,  iind,  as  before,  it  immediately 
ttitoms  to  the  point  of  starting.     It  is  obvious  th:it  if  the»Q 
electric  pulabKHU  can  be  made  with  sutficiont  rapidity  to 
render  tbem  praotically  oontinnoii&,  and   if   thpy  mn  \m 
comcted  so  uat  pulMtions  of  the  sa.m«  name  will  always 
flow  in  the  same  aircction,  tho  current  thus  produced  may 
ht!  utilised. 


Bfifnro  proceeding  further  with  the  consideration  of 
mu^iotu  electric  induction,  it  will  be  tictcsaary  to  brieliy 
fxumine  the  Kidtjoct  of  inagnntic  induction,  as  it  is 
intimately  connected  with  the  action  of  the  dynamo.  In 
P'ig.  .'1  is  illiwtmtwi  the  usual  experiment  exhibiting  this 
])hcnnmeiion.  An  eWtro-magnot  is  connectod  with  a 
suitable  battery,  and  a  bir  of  soft  iron  is  hold  near,  but  not 
in  oontact  with  one  of  the  poloe  of  the  magnet,  h  becomes 
magnetic  by  induction,  the  end  nearej<t  the  maxuot  being  of 
a  retme  different  from  lh.\t  of  the  pole  by  which  the  iii- 


Ft«.  4. 

duction  is  oflTocted.  The  end  of  tho  bar  remote  from  the 
magnet  exhibits  magnetism  like  that  of  the  magnet  pole  of 
the  m:ignet. 

The  nOnticiti  of  magnetic  induction  to  niiigneto-clofttric 
induction  is  clearly  shown  by  the  experiment  illiutrBted  in 
Fig.  i.  Ill  thiK  ease  two  electro-maguet«  are  arranged  with 
their  [lolos  in  contact.  One  of  thorn  i«  coiinecteii  nith  n 
gftlvAiiometer,  aiid  the  other  with  a  Inittcry.  When  tho 
circuit  of  the  upper  magnet  is  closed,  the  core  of  that 
niiignet  liecomos  maguutic,  tho  coro  of.  the  lower  magnet 
IfOcomoa  magnetic  by  induction,  and  the  gulvunomolor 
noodle  ia  dollected.  ^Tien  the  circuit  of  thu  iipjwr  magnet 
is  broken,  tho  gidvanomotor  needle  is  doflet^ted  in  the 
opposite  dirocttou,  showing  that  the  rotulte  arc  precisely 
the  same  as  in  the  expenment  illuatmted  by  Fig.  J.     In 


Km.  5. 

this  case  no  mechanical  movement  ia  necessary,  as  the 
magnetism  U  introduced  into  the  coils  of  the  luwor  magnet 
by  mductioit.  It  is  thus  shciwn  that  it  is  not  neceis&ry  to 
move  any  matter  to  fiecure  magneto-electdo  induction. 

In  Fig.  5  is  shown  ui  arrungement  of  elacUo-tnagnets, 
in  which  one  is  fixed,  while  the  other  can  he  revolved.  It 
is  a  device  intended  simply  for  showing  how  two  ordinary' 
electromagnets  may  be  utilineil  to  advantage  in  experiments 
in  induction. 

To  the  polar  extremities  of  tho  fixed  uoguet  is  fitted  a 
wooden  cross-bar,  having  in  ita  centre  an  aperture  for 
recei^nng  tbe  vertioaj  spindle,  the  loww  «uil  ^^  -vVMciD.  'w. 
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Cniled  in  the  clainp  thft>t  holdn  the  tixeil  nusnet  to  the 
.  The  iippci'  end  oi  the  Hpiiulle  is  ptxivided  with  n 
yoke  for  holcliii)j  the  ni(«'ah!e  inu^tnet.  The  cross-bar  which 
c1ftni]w  the  magnet  in  the  ynke  u  held  in  place  hy  two 
screwE  (ii«  ehuwn  in  Fj;;  7),  atid  to  tht:  contru  of  the  cross- 
bar it  uttached  a.  woodeii  cylinder,  *■,  axiully  in  line  with  the 
itpindle.  To  the  wooden  cyhndor  nre  secured  two  curved 
brass  [>latti«,  which  are  connected  clKtrically  with  the  ter- 
niinaJs  of  the  toils,  a  n",  of  the  moviiblc  maxmit,  one  pUtc  to 
each  coil.  Tn*o  strips  of  copper,  g  q  ,  held  upon  opposite 
(tides  of  the  cylinder,  cumplcto  the  commuUtLor.  The 
copiieT  itiips  arc  connected  with  any  device  cajuhlc  of 
indiGatinR  a  cuirent  -in  the  preKeiit  csue  an  electric 
bell— and  the  coiIb,  <i  :(',  of  the  fixed  majtiiot  iiro  connected 
with  the  buttery,  t. 

Fia.ft 


By  tmiiing  the  Hpjjer  magnet,  the  following  phenomena 
mil  be  observed :  1.  When,  by  turning  the  movaMo 
riiitgnot,  its  jM>Ies  ure  jmllod  xway  from  the  fixed  Tnngnot, 
the  departure  of  the  induced  raHgnetism  from  the  core  of 
the  movable  magnet  produiMa  an  electric  pulHation  in  the 
coil,  which  operate*  the  electric  boll.  When,  by  a  contimicd 
movement  of  the  magnet  in  the  same  dir«;lion,  the  poles 
exchaOKC  imsitioji.  another  eleclricid  impulse  wjtl  ho 
induced,  and  the  Irell  will  be  u^^ain  operated.  2,  Bv 
examining  these  imjiiilse*  by  mauft  of  a  galvunometer 
introdaced  into  the  ciicuit^  it  will  ha  fmind  that  thcv  are  of 
the  Hamo  name.  3.  When  the  nuiynet  is  tiirned'n  little 
faster,  these  two  im|nil»*«  will  blend  into  one,  w  that  for 
each  half  of  the  revolution  of  the  miignet  the  bell  j-iclds  but 
one  stroke.  By  whirling  the  magnet  quite  i-apidiv,  the 
current  through  the  bell  magnet  is  made  pnicticall'y  con- 
tinuous, go  that  the  bt-ll  armature  is  drawn  forwanl  toward 
the  magnet  and  held  there. 


Pia.  S. 

From  wbathaji  be«ii  sttid,  it  will  be  aeen  that  all  of  the 
positi^-B  electrical  imi)uUe«  ui-c  yenurutad  upon  one  eide  of 
the  po!e4  of  the  fixcu  iiu^iiet,  and  all  the  n«gu.tive  impulsei* 
arc  gonorated  upon  the  other  side  of  the  l^xed  nui^net,  and 
that  the  curved  plat««  of  the  commutator  uunduut  all  of  the 
positiT*  electhcal  imuuUe*  to  one  of  the  striys,  ^t/",  and  all 
oE  tli«  negative  impalses  bo  th«  other  strip. 

Id  Fig.  If  is  shown  an  armn^oment  of  connections  to 
coBvext  the  device  into  a  motor. — Sdtnt*^  Ajaeriean. 


ELECTRICAL  TRAMWAYS :   THE  BESSBROOK  AND 
NEWRY  TRAMWAY.* 

BY  KDWAftU  HOPKINSON,  M.A.,  D.SC.,  ASSOa  M.  INST.  CK 

(Ctmtiuucd  from  jM$e  $78.) 

Motors, 

Kii-h  locomotive  car  is  Utted  with  an  Ediion-Hopkinson 
dynumo-motor.  At)  previouslv  mentioned,  the  motor  is 
fixed  on  the  leading  l>^e,  and  is  entirely  independent  of 
the  Ifody  of  ihe  car.  The  armature  shaft  carries  a  double 
helical-toothed  steel  Diaion,  6-09  inches  in  diamet«r,  gear- 
ing into  a  steel  wheel  31-08  inches  diameter,  carried  on  a 
»mall  countor-«hafl  running  in  bearinm  fixed  on  the  bed  of 
ihu  niotot'.  The  shaft  also  carrios  a  chain  pinion-wheel  of 
at«el,  6'8  inches  diameter,  un  the  ext«nded  boss  of  which 
the  helical-toothed  wheel  h  keyed.  The  chain-pinion 
drives  with  chain-fjear  on  to  a  wheel  31  inches  in  diameter, 
keyed  on  to  the  wwrk  axle  of  the  bogie,  the  wheels  of  which 
are  3^  inches  in  diameter.  Thin  j^ives  a  ratio  of  gear  of 
9-3  to  1  ;  hence  a  H[)«ed  of  one  niilu  jier  hour  correspoiMk 
to  too  revolutions  pei-  minute  of  the  dynamo  axle.  To  give 
the  necessary  adhesion,  the  axlei»  are  coupled  with  outnide 
coiuiuctiRg  rodit. 

The  motors  are  series-wound  with  such  a  number  of  con 
volutions  that  the  magnets  are  nearly  saturatfld  with  73 
ampered,  which  is  :dso  the  nonnal  cm-rent  for  the  armature. 
The  resistance  of  the  magnets  is  0-113  ohm,  and  of  the 
amwture  0112  ohm  ;  hence,  if  tlic  potentiid  between  the 
terminal*  be  220  volte,  the  electrical  efficiency  with  the 
normal  current  ia  92-6  |ier  cent.,  and  the  commercial 
efficiency  90-7  )>er  c«nt.,  the  power  develo))ed  1>eing  nearly 
20  hoi-8iv]x)wer.  In  actual  work  the  power  of  the  motor 
frequently  exceeds  thia  amount.     To  transmit  this  power 


with  the  car  ninning  at,  say,  seven  miles  per  hoiir^  the  ten- 
sion of  the  chain  woiUd  be  l,4301U,  atid  the  speed  A60t\. 
]»or  minute.  Ki  starting  on  a  gtwlient  with  the  full  load 
the  tension  may  reach  3,400lb.,  and  with  the  car  ninning  «t 
the  maximum  rate,  the  speed  may  reach  1,300ft  per  mint 
Considerablfl  difficulty  wo^  experience*!  in  obtaining  a  cfa 
strong  enough  to  stand  the  high  working  tenaion,  and  ; 
the  simvi  time  not  unduly  heavy  for  ruDOiag  at  the 
6]>ecd.  Scvoi-al  chains  of  the  well-known  tricycle  fonn 
were  tried.  In  these  the  inside  link  is  fitted  with 
two  tubes  through  vhicb  the  pins  of  the  outcide 
link  pan,  so  as  to  give  a  weiiring  surface  across 
the  full  width  of  the  chain,  Tlie  tube  is  protected  by  a 
loose  roller,  intended  nlao  to  reduce  the  friction.  It  was 
found,  however,  that  the  impact  of  the  chain  against  the 
tocth  of  the  wheel  Battened  out  the  rollers,  and  ultimately 
Bitlit  them  ;  also,  sooner  or  lat«r,  the  tube  became  loose  in 
the  inside  llnk«,  and  began  to  wear.  A  eteel  chain,  specially 
constrncted  by  Mr.  Hans  Renold,  was  finally  tried,  in  whict 
the  tubes  were  keyed  as  well  as  riveted  in  the  inner  lis 
and  the  pins  in  the  outer,  and  the  rollers  abaad< 
<FigB.  8).  The  average  breaking^tress  of  the  steel  is  IMf 
per  square  miUimetre  (43(  tooB  per  square  inch). 

Pitch  of  chain „ =  2-125  inohM. 

Wtlshl =  8-5  lb.  iper  Uaear  foot. 

i^tntiKth  oT  pias  againtt  tlirar  =13'8luua. 

„  oaUi<li:liiilu >=10'2    „ 

intid*      „        .  =14-8     ., 

The  wearing  surface  per  foot  of  chain  ie  16  equare  incheiw 
wheroas  in  the  ordinary  Ijowl  or  stud  chain  oi  the  a 
atrengtb  the  wearing  Burfaca  would  not  exceed  2'i(  s<)|j 

*  Ya.'pei  n»u1  bcfiuc  tlio  Initilatc  of  (SvU  builieers,  am!  re]>rist*d 
by  pcrmUsioa  I'losi  the  riWMwKwM  of  Um  [ntmat«. 
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The  trains  are  commonly  coni[»osod  of  ono  locomotive 
car  iiiid  tbrcu  or  foiu'  ti'U<.-ke,  but  fioquontly  a  second 
|Ki.>>.sciig«!r  air  is  oonplud,  or  the  number  of  tna-ks  iniM-oiLiod 
t<i  six.  Thttk  u  gmsH  loiid  of  .^0  tons  ia  coniiUintly  ilm-wri 
lU  a  «pccd  of  »x  or  seven  mild  \Uir  hoitr,  on  a  gnwliunt  of 
1  in  M. 

ElTKIKS<;V  EXPKKIMKXTH. 
In  oitler  W  to^t  tlie  efficiency  of  all  the  oim^ioneitt  ]»rC« 
uiul«r  various  cundilioiis  of  laul,  s«ver:il  »fricA  uf  ohwrva- 
tiona  were  made  w  th«  car  traTelI<?fi  from  Nevn-y  to 
Bowibrook  ivith  «x,  four,  and  no  trucks  nispoctivcly.  The 
rtoTTof  writer,  the  potentiil  of  the  conductor,  and  the  Rjit^wl 
of  the  cur  were  Mcerl»ino<l  nt  frequent  interviils,  nn<l  the 
iceiittd  plotted  in  the  form  of  curvna,  mth  the  time  a» 
absciaKH.  t'lxjru  the^e  ob»enation«,  and  the  kiinwn  i-esist- 
ancea  of  the  generator,  motor,  and  conductor,  the  \o^  in 
the  several  portions  of  the  sTstAin,  and  the  actual  (mwer 
developed  by  the  motor,  can  be  readily  calculatoil,  and  the 
ixtsiilu  similarly  xhovrn  in  a  grajihic  form.  The  ()uinta 
re|>reseiitiufi  actual  ob««r\'atio)is  arc  joined  by  atraifjbt  lines, 
thmii^h  no  rloubt  a  line  of  conbinuotts  cun-atnro  would  moi-e 


and  the  axis  of  ahccineas.  The  reeulta  are  pven  for  the 
thtoc  »oi-jo8  of  ciirveH  in  Tables  I.,  IL,  uia  III.  in  the 
Appendix. 

T;ible  IV.  in  the  A[)pendix  aUo  gives  the  rcsulte  of  tb« 
inti^^i'siiuii  for  the  three  joiirticj-s,  showins  the  work  done  by 
the  »-alflr,the  electrical  energ)*  dovelfl{M>d  by  the  genemtor, 
the  low*  in  leakage,  reaistonoo  of  line,  ma^ete  aiid  ami*- 
'  lure  of  j£Ctiei-ator  and  motor  rcspt;rtivciy,  aiid  the  niechaoi- 
I  cal  work  done  by  thu  motor,  all  eritremed  in  foot-lbiL 
Table  V.  givw  the  roaulbs  in  Tal-lo  iV.  tabulated  a*  per- 
t'eiitagee  of  ihv  lotal  crier^'  nf  the  water,  and  nlso  of  the 
electrinil  work  done  by  thu  generator.  It  will  he  olwerved 
that  the  oHiciency  of  the  vhole  coml'inatioii  votie* 
from  ■_*ij-l  per  oenl.  for  the  light  load  to  413  |ict 
ct-rit.  fur  the  heavy  load ;  whereati  the  t'tficiency  of  the 
electrical  iwrtion  variea  from  69-t  i>er  cent^  fw  the 
htiivy  loa*i  to  7S»  j«r  cunt,  for  the  light  load.  This  » 
explained  entirely  by  the  verj*  low  efliciency  of  the  tiirUne 
wb^tn  runninjj  with  a  li^ht  load.  When  loaded  to  nearly 
itfl  maxiiuiiin  irA|Ktcity,  its  cHicit-iu-y  in  60  per  cent.,  which 
is  not  unfavtitiRiblu,  considerin;^  that  the  luid  is  conatantly 


Jtq.    3 


luieiimtely  repreHeiit  the  fact;  but  the  method  oinployed 
has  the  lulvantuf^e  of  dislinjcuiflhing  at  a  gl'ince  olMcrmion 
from  imer|X)ktiun. 

The  curves,  Plate  I,  Fig.  I,  give  the  results  for  u  jminiey 
with  a  aT03i  loud  .of  2^  toiia  12  cwU  3«(r».,  including  ihu 
locttmutive  car, 

'I'he  curve*,  t\.  2,  for  a  gnwa  lo«id  of  21  tons  l«  cwt. 

The  curves,  Fiy.  3,  foj-  a  gross  lowl  of  H  Un\s  |(>  ewl. 

Hitherto,  writers  on  electrical  loeomution  ]i»va  connderwl 
the  cjueMtion  of  niecbiniuil  eHicienoy  from  iiKlividnnl  obeer- 
valioiM  made  at  u  j^von  instant,  when  the  conditions  might 
or  iiuKht  not  Ikj  favnurable.  By  a  suitable  choiire  of 
coiiditioHB  it  is  vm'  easy  to  dwluce  exti-.ioi'dinarj-  high 
li({uro*  of  efficiency  (or  olectrioiil  vrorking  ;  but  such  ftj.'uroa 
are  mijtlcading.  and  not  a  f»ir  bii^is  of  cnmjiariMtii  with 
other  modes  of  locomotiim.  Since  the  cuuiliiions  are 
constonlly  Viiryiii^  Iwtween  very  wide  limtt«,  any  calcu- 
lation of  efHcivncy  oU)(bt  to  take  arcoiuii  of  the  average 
coiidiliiHiH,  (.r,  in  other  worda.  the  iwnll«  of  u  series  of 
iniiiviiliLil  ol»MTvatioroi  taken  iit  tiitervala  ought  to  be 
iiitegraUid  in  reepect  of  tiiuc.  Hie  curves  ejiablc  thin  to 
be  reidil^'  done  by  determining  the  areaa  bounded  by  them 


raryiiig,  and  tliut  the  friction  of  the  slialta,  belts,  aia) 
dyimmrm,  a«  also  the  [mwer  i-eipiired  in  drive  the  governor. 
nee  iiiclniletl.  roimidenrig  the  pi-oblera  aa  an  eietlrir*l  mw 
unlv,  it  apiHMtrs  that  the  cllicioni.'y  doew  not  vnrv  grnatlv 
with  ih<'  ituiil,  fulling  only  from  76»  per  cent,  to  694  |«r 
cent.,  »a  thi>  load  in  more  thim  trelilod.  Taking  the  avemge 
of  the  three  journeys  ;-  - 

Electrical  efBoieiicy. »72'~  |»er  cenu 

„         lots  in  generator w  -H-G        ,, 

„  „      leakage    .,..,.•■   B'7 

„  „      line  Teaiatances   6*0 

„      motor  .- -  7'7       „ 

'  Tlie  loas  as  given  above  in  the  generator  and  tmitar  ikm 
not  include  the    friction    uf   the   iHMvinga  nor   the  power 
reipiii^id   to  tiu'u  the  annature  in   the  excited  fields  vheti 
no  current  is  passing  through  it,  Ijoth   of   which,    howevw,    . 
,  are  very  small. 

{To  tie  fontijiutd.) 

I . . — . 

I       *  Tt   will  fan  obiwrveil  in  tliv  tal>1i-:t  IW  tiM  tvtali  ginw  tk  m^ 
I  alaajM  cnrr<'»t>"ii>l  ricai--t1y  witli  lii*   (timi  nf  tJwn)ni|Miimil«.     Tlt^ 
I  ariw*  (rtHii  lh>'  turvrs  Wma  M|Mnlc1]-  iiitrgratwl.     Tli*  ormr  t  Tati  «■« 
j  1  p*»  cent  U  «  niOMuiv  of  tii«  Mniiacy  ol  ihc  nethifl. 
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"  compminil  tipi"  eo  Ibe  primBry  tirutura  abonlil  be  incroueJ  an 
kinoiinl  ojuaI  to  half  I  be  mil  li'ml  loa,  m  ai  to  siillt  ilie  JilTPtence. 
I[«  ^tlio  Bpt-akvi)  iliil  leol  tlittik  tlic  iuii)ul'1iiiii:e  of  iiiuliini  wna 
Bulfidc.ulEyUkBn  iutoaccimiit.  OiiD<Jiflii:uUy»&''iti«Urtiui;iilt<iniatiiia 
iiLut'^n.  A  Isniiiiat^l  licH  ricitcr  cmi  b«  iwcj  la  sUct  ihc  motor,  anil 
■witi'licJ  ov*r  wlifii  the  viffht  »p«il  i»  ip«chwl  LitlU  n»>  kmni'ii 
about  llunUtlan  tin  •lli-niatiiiedirnitii.  It  wb*  poinili'ln  that  JtiMita- 
lloEi  H'liicli  gar*  uay  uitli  2.000  vol taMintiniiotUR  would  Btanil  the  nuiiu 
alternating,  the  faartn  dutit  in  oiu<  iJirtctioti  bfinf;  amloiie  ii»xt  ullonia- 
tioii,  anil  w  on.  Aa  to  tlip  tltuwliack  of  Iwtug  uniblo  tt^uaaaloiagowitti 
■Itvrnatilig iyatania,  hoootiM  uiily  quale  Mr.  htoitiey'k  dictuiu  ;  *''ni« 
ftrMi  ailvaiitaj^  of  Klt«niatiii)[  ciiricnla  ia,  |i<  o\ilv  (3»iuui  ^ni  umt  |iiit 

111  arclillUilatorn.''  Tliv  H*c«k  |>iiut  o(  Mr,  Cmiii|iti>li'ii  lyxt'-iii  wn'  ttir 
high  ivocilini  IpiI  into  hniwvd.  He  brlii.-\'ral  alt«Tiintiii|;  (.•Mi-iTiit^  wciv 
lieat  tut  w^tleml  lightiii);  wiOi  (i^ttrliuul  uiivii  ;  ilirwt  (Mimllcl  for 
denae  iliaCricta;  ami  <i(k|>-i1i)H'ii  ■lyiiaitiiw,  or  "  (lyiiHjiii>iun. "  tor  iiicti 
c«Ma  a*  thai  takni  liy  lliu  atittior.  Dyriatiiolum  nnil  littl^^  or  no 
attei)tion,  aiiU  llirj  will  tvt^iUlc,  m  even  i-ain|iniiiiil  u)i,  wltli 
d  v«  jriiiit  |iiiiiiny  iireasiiiri'.  Tlii-y  Kit  cvrr  ilir  tit^UprvsAiiii:' 
ililhclllty,  4nJ  liaw  iho  ilmiliiriil  ainitntsg*  of  Niliiiittiiiu  wi-iiiuu- 
Utora.  'I1ie  Rflfcty  »r  [inoiilc  rm  tritiiMrnmn  i-  ironiiilnniw  lintl  liorn 
aln-aily  poimultirwl,  Tn  niabi>  lli»  iiHtallatiiij  viifp,  li<>W8T*r,  riorit  oC 
llir  ciiinit  kIiouUI  Ih-  <»rt)i<(]  [lermani'iilly,  but  a  coiitaei  slioulil 
iwjimnnally  Iil>  aiitoiiidtically  luado  lwtw««>i  Hmt  one  teratiiial  anit 
cu'ili,  tlicii  i)>r  ullu'r  icrmiiial  ami  »ti)i.  In  i»m  uf  a  Wlc,  a  Imll 
dvuiiM  Li'  h'd  riiiiiiiiK-  ""  ftirLlirr  cniilActa  Iniuc  Dim1«.  In  tlir  coir  dF 
nll<Tii*tiri({  ciiricnl^,  tlu'  m>iiIbcIi  •ri-  uia>lo  throui^  a  tcitlw-il  wlitcl 
aynttir«riitiin;  witli  the  michiiiM,  «o  tlist  c*iiacity  didcks  do  not 
LiiturCcrv  Willi  ItiL-  Kdrkiiiv.  If  a  man  makM  an  turtli  iioiilAPt,  Iihik 
liiHii  tiiiiUMlUlily  ilitinrnl  lo  nurlli  ami  «!  Trim. 

H«]or<tcDera]  'W«'bl>er,  O.B~  R.K..  ilrtw  atlnntioii  ti>  the  (lifli< 
ciiIti(-:>  lir  rmv-viti  iii  i''>ii] lis  linn  nil)i  Mr.  Cronijilon'if  |ini|niM^I  fuhwayii. 
JJucli   an    airtii^-iiirnt    nuiiKL    iii'l    bv    wnti^iliKlil.   •iml    urtcr    tw<i 

Scan  llin  Hcijiiniiilittioii  uf  ilvttitiiii  ui-iilil  i^jokh  lliu  in>iil»ti<>ii  tu 
iNi|>|>i-*r.  Till'  Kurt'  con<liirt(irs  iMikl  unty  hii  got  nt  liy  o^Khliif;  up 
tli(>  r<iiul«-«y  pxtw|>l  nl  Uii'  conlx-clion  Uitiii.  tiiiil  li<'  could  hot  cuBHidf'r 
t1i«  iiiiiiutriiiiiire  ut  any  tiiiiliM-grouiid  (.'oiidui'luri  tlint  were  not  najialilr 
of  lieiu);  uitliiliiiwii  in  tlic  uitiie  way  lu  tele|{ni|tli  (.iiiHltirlont  H'nrv  laiil 
it<<nn.  a  iiiir|Hue  for  mIiic^Ii  tlir  <^lffni)rr  bitnnirii  nonrrrU  Iiitir  wil* 
ejwuially  nuitahlc.  llr  roniiklcnri!  Mr.  Cinnil'tuu'.i  r.nl ijimlc  or  20yali.l* 
tif  main  eah\'  rtiiiiiifd  fit  cvciy  h"HM  ■>  r-xrcwve  hy  l]|^"c  yui'U. 

Mr.  81dll«r  r.  Wftlk«r  took  tlii'  ^nji-rt  of  llic  ]>a|H>r  u  Ua>liLi(; 
oiiu-ard  towiirdK  llii'  ]inijti->«ji  iii  vim  trie  lighting  irhicli  i-ngintwrt  whi^ 
loiikiiiK  forward  to  in  Itif  i-iirn'iit  yi^r.  and  the  ■[Ui»ilioit  of  aonimiila 
ton  V.  traDNforrniiR  w«a  a|i|ilic«t>l#  to  intullalionit  of  l«Hf  ihaii  10.000 
light>>  Thrrt  wax  progrva  ncedol  in  the  lam])  itMlr  brforv  tliosc 
mattcia  could  glvu  mati'rial  holi>.  Tlic  lot  rod  ui'tiuu  bv  Mr.  Suau  of 
n  200- volt  laiii|i  •vnuM  ijuurlvr  t>>"  t'<»>l  of  tUv  o'r{>|Hr  in  cltv  cablp.  auJ 
H  400* volt  Uin|>  would  quart#r  )i  a^u.  lU  waA  afraid  tb&t  l)ip  vaiH«l 
voltagM  of  rbe  la>n[iiaBtj^r«aent  in  niie«aa  tlie  rcHuIt  □(  |>tugr«:>,  and 
wuM  uot  \ie  li«t{ieil.  HU  rxuttiniw  led  liiin  to  t\iiis]di.T  that  tlm 
en  uiial  tliitiK  lo  be  Undinl  (.■annacrt-talty  iva*  whnt  wm  knnu'ii 
!•  tlie  cfflcwiicy  of  llii:  ticrvicr'..  Whrn  a  uood  Ihlng  wa« 
{>i'<)-biL-(?il,  a  suHicieot  number  of  ciutotneni  would  alwnya  coino 
tVitnaiJ  to  pay  for  it,  but  tboy  would  iiol  jpiit  u|t  with  lirvak- 
downa  eftty  now  atiil  tben  wicn  aa  baci  li(>i<ti  rvfcriTil  tu  by 
Kir  David  Salamonn.  A  i'oiiGiiin<>r'  might  ha  ii>!d  that  Ihi^  4>npiciiev 
wax  W9  ]wrc«nl.,  antl  \if  ntiglil  takA  an  inicrMl  in  it;  but  if  lli'i- 
n'strm  broke  down  )ir  would  voi^  ii  a«  liflnu  a  tnarvelloiM  nuliuLncs, 
tiiougli  il  wat  a  marvcU'vuii  thln^.  Ttie  dilnciiUy  wflli  iraiinfoniim 
na  Uiat  U.foii:  tlv  lenicc  <it  2.0tO  volta  luuH  l«!  ]fioj*rly  d«ll  with, 
til*  jinddi'iu  or^ruvidiiiK  rfBL'icnl  iiiBululiuii  lor  it  must  Wfucwl,  Tlic 
service  niiiflt  nut  be  iiiiiuiali^d  i'.ir  tfiniiorary  u>v,  but  for  u  |ic<rinAtioii(^v 
aa  long  as  lli*  tyaCtni  liudi'd.  The  i1ilf('n.-ii<.-i-  tii  tlK^iTUiiIation  — boarV 
a.Dd  liglit-  for    lht<  name   tiiv    i)f  <'i>ijdiict'ir   did    not    uroviilr    for   a 

SnXBUrp  of  2,000  volts.  Hi-  OMiird  ntilb  Clcutzral  Wnblwr  n<  tn  tb« 
iffimiltim  to  br  ra|inili"l  wtcb  llir  itilitmyi,  and  br  ^iiiggi'nliril  [hut. 
iiiatMil  of  luiiiK  lb  larjcc  cable,  it  would  bo  bettor  to  eU)|>loy*niallt-ab[iui, 
•0  tbat  eauh  could  bavi?  it*  own  ■niall  rngiue  and  mnall  dynamo.  HJ.i 
•x]wn«ncD  of  roDtinuoiw  eurrerit  d^iamoa  in  pa-allpl  wni^  tint  tbi-r 
[lid  »<  !  wurk  proiKirly  togetbnr.  If,  in  working  with  two ')Tirlidyii«ma'-t 
ooniilfd  in  {ixrallol,  oite  hapjionM  to  Im>  h^lfa  volt  befoi^  the  ntliir,  it 
would  take  iiiocti  mori'  current  tban  iti  fcllotv  I>oi:-&u«e<  the  secoinl  vciiild 
not  doliviT  UDtiL  tho  &.nt  one  had  ceuuHl  Id  i;i>ni|Kiiiud. 

Hr.  ftobert  ll*nim«ml  cviu^dtruil  that  tin-  i|uu*lioii  nuoeil  by 
.\Ir,  (.'niisijit.pii  wiik  lite  crui'ial  jirulili-ru  that  *o 0(11)11(14  all  thoae  wlio 
had  (o  do  with  contral  slatioii  uorh.  and  whUh  lia>t  eotiriontnl  titrin 
fn  ihe  imiDediat«  paHi.  Tlie  Inatalkiiun  at  KuHtlMiuriir  had  bcuii  nicn- 
tloued.  and  he  might  alile  that  mnic  Int.  visum  anii  it  w.w  Miggi«U4l 
to  li^hl  tbc  Tuun  Hall  iberc  iji  •ntch  a  way  llial  any  (lorliiiii  of  the 
laiii|n  could  Iw  ninninj;,  iir  tin-  irhole  300,  al  tho  Mtnir  tinir  By  tho 
groufiuK  •rraiiKQiurnt, under  wliich  the  ayxtacn  vrHthen  worldug,  ancli 
Mndiliotia  wttt  it»[KMut>l<',  and  it  va*  oaceasary  to  oaneiilot  wlietlier 
it  wai  liMt  to  )<i1t  iMttcriu  into  the  Town  llnll  wliieh  could  l<e  clia>j;til 
with  the  higli.iviiaiuu  eurnui,  or  lit  lUbi  convpi-tvn  or  traiialornieTB. 
Tranaffiriwrii  wef  diTJilnl  i:|*)n,  and  tli«  Hgliliiiu  of  the  Town  Hull 
waa  earned  nut.  lioil  omiiininil  to  work  tatiWaptoi-iTy.  and  he  tnukrt  to 
the  inntalUitou  wiili  great  I'lidc.  In  rusillug  Mr.  Cn>m|itui>*fl  [ia|ii-r 
he  vat  Miruriaol  to  Hnd  it  staled  ili<i  lUi:  intHaltaliunnat  Eutbouniv 
MkI  alMwfii-i*  likil  \<n'u  "i-oi>ft»t"J!y  earrirsi  out  in  »  temporary 
manner  for  Iha  piuiiotd  of  iiojniU rising  tb<.-  I'Uclric  ligbliiig,  aiii| 
inspiring  llie  oonlideiifo  of  ilit>  jiublii;  lu  t>iii>ij!)'  (.'uiiiiiaiiioii  u  a  fonn  of 
invealnionr."  If  In  the  Kaatt>uiir nc  ItMlulUtiun  (tiey  bml  atiugged 
/o>  anything  duiioK  (he  laat  Hti'  ni'  _iix  yuan,  it  lioil  lieeii  to  jay  a 
dividend  Cu  tlioat  who  bad  invested  their  nioitey  in  ilie  coneeriu ;  mid 
bail  Mr.  Cn>rnjili>»  wen  the  liBtofnlia-i^huMeiHlR-  would  have  li-ajtateil 
beloivrnakiiig  what  lie  N>4il(l  n^t  liel(>  Iri'lios  wunn  mikin>l  moaik 
In  MM  |>anpa|>h  -Mr.  l>om])t>m  skI,  '■  It  ■■  lianlly  to  W  wojidareil  »t 
tliat  what  liltle  kiiiiwl«lg»  txxitlt  tm  lliii  vnbju't  nhould  )>e  o!intin*>l  to 
thefeirnbo  Aare  I^glirtii^  i^atj.rjij  under  tlieir  immediate  charge," 
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wbtloiu  tbfl  next  hB  in  affect  Mid,  Do  not  t&kasnyuotioeof  Eaitbonni* 
or  Brighton,  became  (liey  un  only  a  *M  of  oiUertBi-tB.  Aa  Mr. 
CmDiutan  htul  takeii  no  notice  of  Uioee  installalioni'  in  hia  papei.  bo 
(Mr.  Hamaiond)  would  nlate  a  f«tr  facia  connected  with  tboM  (wo 
central  sUtious,  boMusc  they  might  not  be  mtliirc^l  fiom  Ur.  Oomp- 
ton  in  bi*  reply  to  the  di»  iisxiaii.  He  hodalrMdy  wd  tb^t  tram- 
fonuen  tr«ro  naod,  and  tome  2,000  or  ^000  light*  w«ro  ttt|>plied.  Ue 
Itiul  knrnul  that  in  nUrliiiK  a  i-nntra!  HtAtinu,  wattemi  light*  mnal  l« 
al  lint  iimi-iilnl  for,  and  then  giadual  lutdttiMu  of  lilty  or  100 
light*  might  lie  e-ipix-ted.  In  ntinialing  for  a  Loodoo  oantm  U/tAm 
lie  had  IiikI  again  lo  ooiuidvr  whotlior  IjAtUriee  or  tnuMfemMn  ahaaU 
b«  iiMil,  and  again  he  hodcuuie  to  Uie  ooitcliuiun  that  trutafo 
\iftf.  tbv  Vinil.  }|i>  nnler  had  not  beon  p|a<<fid,  and  if  Mr, 
could  oonvinte  him  that  liatterieit  were  t1i«  beail,  lie  wu  nrepar  .  .. 
adopt  it.  Mr.  Cronijiloii  had  *iiited  thai  thrm  nhiflii  of  meni  <it»t 
fieceioary  with  [niiaforuieiit,  but  (liat  wai  nol  *n.  for  he  liail  kimwif 
aerii  the  central  alaliou  at  llrightoii  uorkijig  at  ita  bunint  tunc,  and 
thcaone  engintiaftt^rBiiothcr  nasput  downaccnidiugtothclo^,  and  tbr 
lalwtir  cKpcndeil  wa-  •Unlutely  |Ka|>orti(inal  to  tlio  lowil  o*  tlw  circvit. 
IVojili-  wlio  Mid  that  with  «  Iraiiifoiiiivr  ayiili-Ri  it  was  ittKnaeaij  l« 
have-  Ihiee  tiniiu  the  noi'uial  sralf,  were  talking  of  what  Ibaj  would 
know  iiiiii'e  Abont  if  tli*^'  Wii'iil  down  tn  Brighton  and  EutbnnriM  and 
HBW  nhut  wu  done,  Thertd'arv,  in  {loinl  of  ecniioniv.  Ml.  CrompCon 
WM  M  fsr  out  a*  he  «'a»  in  rvgaiil  to  the  motives  idai  hail  Inipircd 
tlio'c  iiistallalioiu  for  the  i<mai  Ave  or  At  jroan.  He  would  My 
nothing  about  Itic  (•roaicuur  (lalleiy  iiintalkttan,  a»  tlM  people  coa- 
■irvteil  with  it  were  veiY  x'^ll  nbli-  to  tuki-  tvr«  of  thenaeelees,  Aa  to 
the  re«rve  olTerMl  iu  tha  l«iterv  WBteiu,  lliat  •una  only  a  chenibMl 
riMi'rvL-,  uiid  It  waa  iiquetilioii  wdetfiDr  a  ebefuicul  mi-rve  wu  lwit«r 
than  n  iiitsrhaiiinal  reiierve.  Al  Htighton  a  womuI  engine  naa  alw*: 
rrudy,  with  utram  up,  lo  mine  tn  at  any  inonent.  lli^  aaked 
pTolmbility  ihrrc  wan  that  a  itnam  engine  which  wa«  well  l«oke<) 
wuuld  buret  <i\t  without  any  warning.  His  rx|i«titiioe  waa  IbftI 
WAriiiiig  w»*  at^iiyii  givi'ii,  mid  if  till'  tiiHctiwHl  vjr.  ai  tli<  attendant 
dutivlnd  a  look,  it  WKa  atteiidiul  lo.  No  atop]iat{<i  liod  ttvtx  ntenn^ 
through  not  lining  nhla  to  bring  in  the  tvservu  [iow«r,  lo  do  wbjcb 
therci  wa«  always  plenty  of  lime :  and  the  a>lvauUge  of  IisTing  a 
rnllablc  and  conliuuouj  powor  rendered  the  introduction  of  iboM 
wrctihol  ucninnUtorH  on  i)\v  cin.'uit  unueteuMty.  i^Aae  of  tk* 
outlying  districla  wore  mirved  by  aceuniuIalor>--a  fact,  jwrliaiM,  tin- 
Ituown  lo  Mr.  Crompton,  na  lie  tin-l  not  biwu  <biwn  to  w  ;  but  hit 
mi>erlence  ef  lliem  wiw  aiiph  that  he  felt  they  wew  ihe  one  |>ortioa  of 
the  ayHtfui  to  be  ufruid  uf.  .^I'oiiniiilaton  w«re  a  aplrti  lid  thin*  am 
[MEicr.  litil  in  jiraolic?  Iliey  only  gavn  a  day-tn.dav  alwolnln  HSneney 
nf  60  jwr  cent.,  !m  agdiiiil  the  fK)  per  ceul,  »tatM  by  Mr.  Cmtnptoit. 
He  ronld  nhnu  eonvertern  al  Eontliounie  which  garo  96  1"^  mil. 
eflirieney,  and  any  traiuforiticr  ivhicli  gave  90  |>vr  cent,  mnit  bo  an 
ntr  ociciiuiy  baa\  onr.  Hv  wM  MtiKimi*  to  hear  wltat  i*roleM>or  Pea  baa 
could  aay'nboiit  whut  wan  done  in  Ameri™.  and  whether  comwrten 
with  light  loNiU  eier  f?ll  fiom  their  high  erfaeieney  down  to  50  I»r 
cwm.  when  lh«y  npre  thoroughly  a'ell  eunititucteil.  Aa  lo  de-prvoUllou. 
experience  allowed  tliat  it  waa  not  nu.'e  sary  to  put  down  10  per  ccwL 
OB  tliai  aMotiDi  for  converts.  Siirli  an  nnioiiiit  was  not  mtniml  tat 
dyiiainoi.  and  why  wa*  it  necfaeary  in  the  nli^ut  couvcrler,  which  had 
no  movable  iiarln,  wbiU  oidy  15  ikt  i.«ent.  wm  mI  down  for  the  dc|nv. 
olalton  of  acffnumlatota  I  On  thoac  four  joinla,  thcrefort-,  of  tba 
loHil,  leliHbilily,  dKeteney,  and  doprmnlion,  hi*  *l|vrH»Mt 
wiui  ilea.(t  flgBiiiJit  Mr.  Cromnlmi'*  •tatemeuta.  On«>  misbt 
tinogitic,  whiTO  Mr.  Cminpton  nid  that  at  "  EwitbmiT*r,  Brighton, 
and,  iu  fort,  oil  thorn-  which  •ti«trihiiteii  by  Bwam  of  Otor- 
head  wire*,"  tlic  iiy>tem  at  Eautboiime  waa  oTorhead.  Tlial  waa 
BKit  SI),  fm'  tlicri-  were  »mnti  ■rvfii  niilAi  nf  iiiidiTgnnuwI  iiia«a«  uaed  i 
and  in  reply  tn  the  iiintark  jimr  niadn.  that  th»  tnniiUtion  miMl  htttX. 
down  Hi  i>r  under  2.000  vnit*.  he  could  oDiv  uy  thai  ilif  e)tM|;fi4^ 
prfXHiini  wan  2.000  vnlte.  which  weiv  juaaeil  ifiruugh  tliokf  ntauu,  aw 
lliey  lived  ihioitgh  it  \\\. 

Kr.  A.  r.  TrMt«r  thoiiglii  that  Mi.  Crompton  lioil  nbakeji  tliB 
faith  iif  niauy  of  ihow  who  rvlie>l  on  trantfoniKT*,  and  lie,  lor  naei 
would  nnt  liki>  lo  tay  that  bsltriiM  n'ould  not  be  tlie  ajat^ui  of  tir 
ftitnie.  e<i[>e<<iiilly  when  The  lime  luuis  that  motor*  weronoonJIyaiwI. 
(Jieat  imprdViinivntH  bod  1i««!)i  ituule  in  tlir  life  nuO  •fflOMIiey  OT 
liatteriH'H.  Kpure  dynatiiot  and  i>iigiiit>  ihonld  alwaya  b«  kttit  fai 
resrn-c,  and  il  woa  ducrolilable  that  sn  furw  initallationa  cxiaUa  wllli 
Hiicli  rcMrvp,  u  it^  nlincncc  hail  jin-jiiiliriBliv  allcclr>l  the  |iragRHI  of 
I'l-etrir  lit;hting  nioi-r  than  anything  elw.  lie  coiMiikrtd  11  uiifadi  to 
Irannfoimera  to  antuine  that  two  out  of  ovnry  three  hoiuM  would  af  !■■> 
ditlanl  date  tako  Ihr  lighL 

Till!  diirnuion  wan  thcJi  atljonnied  until  April  26. 
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THE  ELECTRIC  LIGHTING  ACT  (1M2)  AMENDMENT  BII 

HOL',SE  OF  LORDS.-Mosi.»v,  Ai-iui,  25. 

The  [loiter  wont  into  Coniinfttee  iipoa  llib  Kill. 

Un  Utanee  2. 

The  Xkri  of  Cunpardowa  moved    lo  omit  ihe  wonh  "The  goal- 
will  itflbi-  lMuiii»i.aiind  id"  oiilliegroiuid  tliattltry  reidU-mliineertaia 
the   ideiiieiitx  of  value  in   the  ]iToj>erty  of  the(y>iii|Hiiin  !»  tv  ukn: 
m'nr.     lie  deMred  at  Ilieaan^eliuie  thai  at  t)i«ex|ii>alinu  of  tlic  perucS 
iluring  which  llic  comoanlea'  privitegn*  wrre  l«  endniv,  tl»-lr  nUul  awS. 
luatoHal  •hoiild   be    valued   a^    brieg    mi  <i'/>(   and  a*  mtlnbU-  f'  r  ihv 
{mr|>oae>t  for  whiuh  they  were  ixtciido ',  inilo>d  of  liiEiig  taktn  «eet  >f 
lite  "  old  ir-iii  "  vhIhc, 

The  EMTl  «(  Crftwfor<  ohMrvcd  that  InoMtwlt  m  it  waa  uMltr 
(tooil  [hat  the  nuble  and  iMrned  Ion)  oppoaile  tatmM  to  Troftwe  u 
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bMD  for  tliBt  Irttpr,  I  km  ijuitenrbuiiB  liir)^ntinil>«r  nfif  ntlL-mriii>n'- 
iKut  at  thr  lost  inivtinirn-aulil  nut  have  intoi]  for  thToiiitiiiltcF.  ^^ith 
[■fgipl  ti  the  incits*^  on  iho  iUjn  i>f  pstoiilx,  1  think  1  hn<l  l"«t« 
Ijivii  Y'lii  Uid  Iliiv«  ilrin*  tliAl  w»r«  inpr>-A«-l  in  llin  lMUiii;i->o]ii'r-l 
ct'  tw7  «B  nimtunfil  with  1886,  In  1896  tlm  {a^nitl  »o.-nii[|t.  iriv 
£i&.229.  17*.  lit,,  whereas  in  1887  it  wm  written  iiji  nml  \>Wv<l  tn 
crolft  u  an  aaMi  Lo  lh«  extent  ul'  £40.757.  I*.  1<I.  Ilml  iiictMM  b 
niwl«  ni>  lu  follvita: — C*sli  tii  Hurllmi.-.  £)44  ;  wa^cn  at  workn. 
£718.  4(1.  T)i«i  wu  1i>ii!  salarim,  that  iiiguib  Mr.  WmtH  cxiKriiTictiUl 
n-oika.  £750.  Mr.  TulT  £200:  total,  ^60,  wriunt  ii]>  t«  ci-^lit  of 
pntciiia,  Ni-xC,  l)ier«'  nrr  (["-?•!"  uwij  in  ex|>tMii>iMit*.  £32S  ;  ii«l«rit^ 
£100  pif  the  .S«>rotnry'B  salny.  £370  oK«  ei![iei»p»,  nn<l  t'lOO  funeral 
tjfli™  ctiMiiMs.  Tlt'»i'  tsf  thi?  ileiin  by  whicli  vonr  ficmit  ««!OUMt 
■WM  inpmuwd  from  »:38.2Zfl,  17>i.  M.  in  1886  in  £40.737,  !•-  M.  in 
1B97.  Tlin  •twli  (.r'  nwrliinfin-,  l.inn  *.  *!•,,  at  the  iVtnry  wim  £13,440 
in  1886.  wiitTiiM  in  180711  nvm  writrm  n\>  ti>£18.ei7:  llic  niivk,  iiltiit. 
laochiDfr-r.  itiid  iwU  -re  £3,970.  4k.  91.  ia  I88b  aii<l  £3,603.  15».  S-l. 
in  1887.  In  I'tli'-t  wonU,  lli<  ittwk,  [wloul*.  •ti'l  [mu'liiii-jry,  -lonil  Ht 
.iM.btO  ill  l88^  wpro  initl*ti  uji  tw  iM.l68  in  1887.  Ilm 
oli)ioii|{h  u'(>  iiu'l  lite  Htock  tiiiok  lias  tiMii  wriltiMi  \i\j,  aiii)  lui'I-maikI 
vuliii-i  I'lnit.*!  n^iiiit  mai^liliiM  ,ti>it  utlu-r  thiiivs.  u  co!nt>an-d  nilh 
1806,  ymir  ixiinnitlit'c  Uilwl  to  timl  tlu'  inrn-*.-"!'.!  valiit  in  the  uork  a> 
<'ntnt>»n-rl  uilli  1866.  Tlinr  nuii  (ifiiniou  i,i  l)u(  irnit<*il  of  In-ill^ 
n'i'itUn  u|',  a  coitaja  uniQUiit  ili'iut'l  I.>f  MTitti^ii  oil'.  Wc  rcry  inucji 
ici;r'l  tliat  <it  tltv  |<rvliiiiijiKrv  ini:i>ttii^<  vS  t)iT'  coiiiiiiittvv  a  great  lii-nl 
«r  t>ur  tinmwiu  w**tAl.  1  lliink  thai  to  im.  ah  iwnimPKUil  ui«ti,  that 
vnj-  n  pity,  Thnm  vorngmit  many 'xi'U«Ktu-itli  I'uf{■^t  toltialiookii, 
llie  8'tfTi>tflTy  lifiutf  nut.  nnrt  Mr.  Ilonrll  ht-ing  out,  aU'l  we  had  Rttimt 
dimcnlty  ill  lin-ling  "ilhcr  ti\f  AAir^iaiy  <ir  Mr.  ilondl,  tiid,  at  timm, 
Mi.  Walt,  'rii'.-  ihinJ  p*ragr»ji))  uf  llic  iTimrl  itUlet  lu  the  Uirectoni. 
Wv  liflil  wi.-  liBvi'  nut  guiii'  mtu  uiiy  in'rauaal  matter  Wtwuuti  Ml. 
Sb-bUv  and  Mr.VViH  ;  l.iit  Mr,  Swal-j  b'>!ilB  lii^ijualifiiati'Jii.  auiliilioiiM 
IinvcirUitu'd  hlAF^atit  thi>  lloa^l.  Wliit  »('  liml  ia  this  :  Mr,  lirovii, 
t\m  Utr  tJirv«(oi'.  n'tiiivl  fruiii  (lit  liuai<l  uii  .Marcli  S,  ,iiiJI'rvin  Frbruan' 
22  lo  A|i:'il  J  lip iliijxKinil  of  1,275  atismii.  On  \Uii'h  3,  iilttr  Mr.  Krowii  « 
iTfiii'iiii'iil,  Mr.  .Sivaliy  nol  nlti'iidiiiK  U»-  iiHir™  cif  llit  (!(jini«iiiv.  v.!- 
rnlixTtinontly  hnlil  I.hnl  .ill  Itin  liiiniiK-.'ui  ilnnr  rnnn  tliac  linir  nnlil  t.lii? 
I'rnwiit  in'ioiKilkfiully.l'itaiiw-'llii'ivniLtiiiit  B  i|m>niiii  ofllH:  lii>ar<l  It 
IirtiiiMVt  *uy  Ui!iiii''ek.  Mr.  llr<^><u  iutir<«  on  MakIi  9,  auil  on  Murrli  ft 
Ml,  H<'W>'1I  hiid  250»Iiniv>>  Ir^iixri'ri'ii-l  t'>  liiiii  liv  tli.'  Cliniiiniui ;  hitt  ■■ 
tliMi^  MiVH  iin  l>ir"(itor  ti  ait  nitli  Mr,  W»H. ill"  h<i»rii  fHSUlil  not  awojit 
Mr,  HdftL'll  Mi  k  Dirff'tor  nor  tmii^^iol  niiy  liiwiiten-,  iiei^oiilin^  to  our 
itpiuiuu  uf  ili<-4vti..'K-i  of  luiMciiiiioii.  I'DRiiii);;  1»  Iht-  litlh  (>«rB^'»|ili 
(If  the  Ttr-urU  *vr  »«y  |!k-  Bt«inl  oiij-lit  lo  lit  Htit'iiiflbi'iiril.  Wa  very 
imirti  i<:gTvt  llittt  sliiircli"U'TB  liavc  iii>t  Ihtii  [<ut  ill  |io«i-Knou  ofa 
copy  of  onr  rpimi-t,  Wi-  tiiutl'^  a  nHiuwt  !■>  Iln-  Scriflnrv  tlial  lin  mhiiM 
»ilili'eiH  ua  a  iK't  of  eiiv.-lo)n.vi,  >iiit  the  Svcn-tury  iiod  ri-ru>i«>l  to 
liimUli  tin  uitl)  theiti,  otlieriviii*  itu"  ti'yKVt  wmlU  liave  Iti'Mi  lu 
yimr  linndh.  Thi'  notlti-  tvxiK-iiiii);  Ilin  ini'i'liiig  una  imly  wilt 
fill  wh'ii  thr  I'ornniittJ'ii  urnt  n  rnjiifil  lo  tin-  Siicrptary  In  ilii  mi.  We 
poiiitol  out  tliat  a<<conliii)i;  lo  thiMHtirlm  <tr  univiHtinn  iintii^-  miulit 
to  )ir  iiciit  lo  i^Triy  tliarcWMvt,  aii<l  tlmt  t1ik>  iiotitv  nliiillM  >l«*a  ihut 
liii:  nlijpi't  I  if  tlir  iiKX'liiiit  VpWi  I<i  liitii.Ii  llii^  )iii>>iii«»  li-ft  util>Nii.]i(-il  ul 
t\u  nmvtiliu  >.>ii  Mai't'li  23.  uml  tli*,*.  a  ]uiraunt|>li  liwl  U'tl''<  )»■  iiuui'rttij 
ai  to  rMi'iviii^  tU"  C<iriimitlw'«  n-pnrt.  All  Miftrt'iicw  lo  lli.' luiKifiPss 
ami  the  iH.'vplii^]i  of  the  l'ciUiriii1i#*'»  tPinnt  na*  atiiiltoiiHly  uvoiilnl, 
VTt  nun  cuuir  li>  The  uiu^I  iiniinitaiil  iKilDt  al  Iliu  whuir  titinluc»ii — Iliat 
in,  ilint  wrcouoiikTllial  Mr.  Wail  BltuuH  t-iilv  liolJ  the  j>iil«iit*  fm 
ihr  Watt  ilynaiiiu  awl  tlit-  Watt  ui'<*  anil  iii<.'aiia«9i.-Giit  buii).!*  iu  ini«t 
R>r  the  Colnpltlir.  Hr  luu  ({ainvil  wlial  vi|>vnrtii-i*  ha  has  lii  cniiiii'ctioii 
with  thin  t'inii[>iiny.  ht-  h»i  a-tA  |«rl  ul  hva  nalaiT  iit  tli*  tfi|K<rinitiil>i, 
ha  Jiaii  ii»al  our  otlii-r<.  hi-  lia.  iiioil  our  nurlii,  lie  him  ii^cil  wii 
miu'hiiif  ly,  ht  tins  iiwl  <'iir  uij^o  in  iio(im.tliini  vith  ali  the.**  eiiirii- 
lu«ut<,  null  u-F  [loM  Ihnt  thc^  |ialriili  an.-  Iiclil,  anil  nhoiild  only  hr  held, 
in  tiost  hyhim  foi  llir  lirnclit  of  (hi*  Cnm]iwiy.  I  Iwy  to  tuovt  tlir 
ftdo|itioii  of  ill*'  rtin/it  vf  Uk  CoiKiiiittfic. 

Kr,  Q.  W.  Hilyiftrd  (■moinWt  u!  tho  cominittct),  in  kocumlin^  tlie 
ail-ijition  oj  th'  lepnrt,  snid  hi-  wiihnl  it  U>  )«' iinil«ntnDi(  llist  Iia 
iI«iro)  ti>  aay  nothing  •gainiit  th<<  Maxim,  nr  tha  WeAloii.  in-  I  lie  Wul' 
[lUent.  He  hell]  the  ofjiiiJuii  thnt.  iii  tli<;  t'utiiiD.  tl)«>  rlrrtrit'  lightiiiK 
uoiniaiiiw  would  be  niiich  irin^Ul  after.  Tlii:  hiuincM  dl'  tlic  <'n\a- 
m'KXtr  )ml  lieu  Ul  liii)]i  into  llic  utcuiinLn.  Till.' aiiioiiuc  of  turnover 
in  1687  iras  xtatvil  tu  be  £7,&00  iu  ivutiU  fiKurcs.  ami  allLuiifjIi  Lo  did 
not  compUiu  of  Itiat  iu  it^ulf.  hv  ilid  <t>iiii>Uiii  of  tht*  cont  ut  which  th'O 
hmiiiMi  had  l«iMi  daiiu.  Ht  hrhl  thuit  llivi'r*  wu  a  loss  on  luit  ymr's 
workiiiK  of  £2,000. 

Mr,  Hnjilt  Watt:  I  Eliiiilc  I  ituy  aute  at  oticc  iboi.  afivr  Limnulra- 

tioij,  w  oitn   dn   almost   noiliiitK   At   thin   mettintt.     We  ruitnut.  al 

fihf  iHomvnt,  my  who   nre  ilimclnm  nf  the    Cnin|iniiy.     Kiilier    Mr. 

Bruwn,  Mr.  Bwabv    and   mj'nclf.    or    Mr.    Itruwii    and  inyairl/,    ur  Mr. 

Swnliy  and   iiiywlf,  or  Mr.  II«well  and   niywif,  «r   Mr.    IlitU'eH,  Ml'. 

^at)V  and  ni>'*i'lf,  may  Ih-  ;  Iml  it  ir  pnrrlv  ii  l*^iii  iinoitiuii  itiriiiiif- 

(11)011 'the  artiolm  of  lUiMJaliim,  Hu  tlmt  it  IK  ijitili!  iinpuuilvii-  tut  yuu 

tn  tletermiiie  nho  the  Bnanl  urn,  and  it  iK<|iiiir  ini)iniknt)li',  I  ntn   lohl, 

((>f  tlihi  nieeiinglosneiigthni  th<!  Hoanl,     Tlint   i*  a  |>niiit  I  nlinnid 

liliu  tu  r«rui'    at   oncts.      l'rr»oual)y,  I   havv'  no  Aniinua  a^inat  ^Mr. 

rSnaby,  Mr.  Ilrown,  or  anybuJy  vise.      I    lia^fi  done  aiY  Vit    for  the 

Coni]uny.      [A   Voico  ;   "For  yonntulf,")     V.rry  vicll  ;  1  am   od-nid  if 

Ihal  ii  ytnir  o|)luioii,  dr,  you  must  hiAiiif  Mr.  Swahy,     Ho  will  h^jtci' 

tiHUi   nir   in   tbia.    that   lome    tlDw   api,   oirLiig    to   atber   etigsgc- 

niciita,    and    fcoliiiK    iht    biulnou    too    heavy.    I    vaa   aiixloiu    to 

ntir«.    and    I    think    »o    one    inar«    than    Mr.   Svitliy  thought  U 

f«aa  in  the   iiitui'nt   of   IIm  Comimiy  tlist   I   ahouli  rtinaia.   uid 

I  Ur.  Sovty,  more  than  Mr.  Br<iwii.  prwotU  me  inla  an  anuafjvinccit. 

Thai  *iin^in«nl,  ^ntldiiau.  it  entiinly  at  your  •Jla|ioul.     1  Uliiilc  1 

havoMin  iMfow,  and  I  luy  now,  that  if  Mr  awaliy,  kin (rli-u-la,  urauy, 

J  kodj  bIw,  an  willing  to  mko  over  thu  Canijiaiiy,  I  Iwvc  w>  ulijeutiou. 

Fl  have  ume  8,000or  9,000  ihana,  ami,  from  tint  to  laat,  1  havu  niailu 

'ira  maoiur  out  of  tltc  Ciwipauy,  notnltJiaUtKliag  tho  fool  tliat  I  havt 

tirmjra  £2,006 •  yeiu-  far  aiy  aeyrkxa.     Al  the  Utt  mcvting  I WV  vcit,^ 
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the  «tini)iltte«  I  utd  I  wu  Hilling  to  an  op  a  lar;^  poitioD  of  raf 
rrinuticiiitiiiii  In  »  manager  who  wonlif  rvIicTr  mo  nf  may  of  the 
ili'tails,  I  nan  wdlitig  tu  !»>'  Iiliii  uUl  of  uiy  |iu«ktt,  Tfa*  Mt  meet- 
ijiR  of  the  i'lMiijiUlt-e  wan  held  on  Ajfril  17.  At  ll«at  mcalitia  I  made 
a  »tiit'  iiK'iit  to  that  (Mtvt,  aixl  "IaNiI  abMtbat  Mr.  HowfU  hafl  coat  the 
Cumiiniiy  iiDlitm;;  tliAt  I  Ii»-1  paid  him  myaelf.  Of  eourw,  I  am  imt 
guinijt  loHv  unyliiiiiK  iiiviLliuiii  nilh  rvgasa  to  the  Bouil.  bvcanv,  aa  I 
iitnlid  (iiinilyirr.thi-  IScini\]fviitiiiists»ferttain|Rntl(imc>,ac«MHiUDgR>  tbo 
i;i>nfit.rni'linn  In  Im  jiUrnl  on  thf  nrlirlm.  We  do  not  know  fotutirvly 
ntiu  till-  itinni  uvc  h  iMvotiilial,  and  Mr,  Kkni.-k  haaaulScicat  (•xp*- 
rioiiott  of  '■oin[i  tiiic*  lo  ugn'^  wilh  mt,  that  wo  aJlicro  atrlcUy  to  ilia 
ai-lii-Ie>  nf  lUkunnlioti,  It  i*  thnre  |iraviil«l  that  iwvm  dajra' iictioc 
lioforo  iV  nuntial  meeting  shall  Iw  givm  of  «■»  dirwctona.  I>o  oat 
aujipow  for  a  mom^nl  that]  »tatidinlhp<r,iyin  thotniiitororDmrditiec. 
lore.  With  n-gani  tu  thebnaineaswe  air  in  IhiiiKMilion,  that  itiHnnidi 
udviiniiifin  nbk-li  can  beiinxlurFilcbea|i«rlttiin  our*  bare  been  mode  in 
188?.  wefuund  it  iiji)><>nihleto  secure  a  K*^*^  luauT  (.-unltaota,  vtudi 
jtidKiiiK  fi'itii  th"  <K|>eriooM  of  1886,  w«  hail  a  right  to  •» poet-  W« 
art  M>iisi.-'iuc!itty  in  llio  |.<iai'ion  aa  Ngatda  tnriMtVBr  as  Mr.  Hilya^ 
liaa  stAleil.  Hiii,  if  1  may  (MM  to  a  queatiom  of  aonxuit,  thi*  I 
will  uy  :  no  <lnnlit  wa  have  aildiil  lo  i1i«  |iatauta  aootMnt 
hy  the  amount  Mulnl.  I  ataloil  thai  al  ihr  k-tt  mwlitiK  :  Imt  if  yon 
coniiiliT  ihr  sniii  net  Aitm  tnult-r  that  item  i.-iinnrFai  of  vrlial  It 
rIhiuM  Ik,  tlivu  it  uitutt  bt  di^alt  with  in  the  working  ex |nn*<aa.  Wt 
have  moat  oanfitlly  K^nr  into  Uiat  |>oin(.  Xo  doubt  I  hari 
gaiiial  dXpMialKic  wiUi  tUi»  Cninjanv,  hnl  tlxat  rijicrieniM  hai 
not  MiablttI  mi?  to  work  out  tlio  h'att  syxftu,  tHxiauHD  I  tell 
you  frankly  and  fairlv  that  tlm  original  jilano  of  tlir  Walt  lystMu 
wera  unt  of  my  Initiatton.  Tliey  w«rr  xubmittml  l«  mc.  muI  I 
tlnaiiwil  a  ertalii  amniiiit  In  cotiuectiuii  witii  tlieni  on  tb*  dictjiKl 
euiKdilioii  that  the  Maxiiii  Comjiany  wert  lo  bcnofll  thcroby.  The 
coinniitlw  Bvcni  lo  my  tliat  iho  ciinoany  U  notbug  vrithoot 
pal«n1a.  I  nay  that  tlt»  iiatfiits  werr  bmight  to  m»,  and  Ur.  Sinhf, 
even  inoTV  llinn  Mr.  Itivncii,  wantod  me  to  arrange  to  woun 
origin  111  ly. 

IHr.  ftwnbj :  I  havr  to  ilci)y  thai.  

XHa  OluatnBAn :  Tlirn  I  nay  the  inimit«  wan  tmlered  relating  lo  fL 
Mi,.Sw*by  nan  |>fe«i?ni,  »«■!  ho  "id  itot  <li»»rnl.  I  *i«h  lo  inakcapci- 
fnlly  (iiit  »tnluiiu-u(,  u,n>I  Ihi-  fuluiu  of  (hit  C'oiniMUiy  dqxiiiila  eatirar 
iijHiii  .iiii  «i'ttt»g<'itii-iili>,  Th<>  j-iovi«ioiial  arraugMBral  oomc  lo  irtta 
rt'sai'l  to  lliix  |uU  lit  u.iu  that  yon  woro  to  luak*'  the  ntachinoa  :  if 
sold  ihi?iii.  yuu  werv  lo  fiay  h  i-ertain  amount  of  ^■yalty  fur  l)i« 
anil  HiKititlcaliiiiiM  |inl  In  I 'i  your  Iiainb.  If  you  aold  nour,  vi 
iiijt)ilii;{.  t  mt-iili')^!  ihin  bri-siite  I  aiu  uot  aitaie  of  any  men  ,^ 
Iiii*iii(c  l«.'i-ii  Arni  Kt"!  "it  i«<:h  lenu  s  l«'forr.  Now  1  oomf  to  ih*i 
niitti'T,  aii'l  I  liBTr  in  tuy  tiiriii-.iraiiduni  bmik  ban'  tin-  tVHitlt  of 
vorMlion,  •■  very  long  oiii^,  uhuh  1  hxl  trilh  tlie  tomiiutta* 
17.  That  itieuttng  ivas  tirt-locRi)  1<V  n  lon>l  euiiveiiuliaD  as  fn  the 
if  tliRl'iDiilMny,  iiiid  Mr. Illlyanlilicliiii-tlya\i-riiil  ilial,  in  hiiopiiUMi. 
th^rl-  ivaaii  hia.  Thi- geopiraliuroniiL  wu  iirrimnil  on  the  atlTicvof  ihn 
auilitontuiil  the  iirafrmional  nnnoiintniil.  « liii  K(«|ib  tUv  Inoka,  anJ  all 
]  inn  lav  i»  iWn  llial  lli>:  tumi-  yon  doUt  moiking  c»tJ«mou  with 
am  I  III  II  tu  iiKiirmI  in  <'a|«<iiiN<>iilikl  work  tho  lem  will  tit  your  cbaswof 
a  ilividond  and  |-ii>lil,  Tlint  t«  a '|ni-itinn  for  the  Kbarelioldnv  Let 
IIH  turn  to  otlicr  I'nniiMniiia,  In  dne  ynar  I  am  told  lliat  aoDtliw  uOKi' 
[<any  deldtud  ]<iilent»  u))  to  a  xain  amounting  lo  f-na  nf  tlnxwanda^  of 
[Miiiijils.  I  dti  iiui  My  that  that  was  an  eiccMnn  nini—l  am tiot goinj; 
tu  dlfluuan  iheir  buHliirM  -,  hut  1  nay  tliat  th*  suiufl  no  har«  charged 
jmtciil?,  Kce[>t  my  own  iicoiHi-ition  and  tlt«  maaacer'*,  awl  one  oi 
of  the  aujieriur  nlnuiaU'.  barf  breu  lolajnt  hont  tiy  lionr  at  ihi  mi 
por  hour.  Tli>t  in  what  Itaa  lie«n  done.  The  plant  iiiihI,  that 
winding  uud  ununidiii);.  und  no  torth— |>rtacipa1iy  lli«  Maxim 
—Ilia  uxiwiidi'^l  J  miaiti  ami>iiut  »f  nice.  It  ia  torllw  ahareholdtn 
deciilc  wliellier  oiu  istiinilm  in  llii«  mattec  ttt  eontCt  or  DOt. 
lliiuk  that  in  a  inattet  ot  llili  kind— Mr.  Hilyanl  will  awM  with 
lliai  ia  a  snVjoct  for  an  ciiwrt,  barilly  a  inattet  br  Unl-hca 
hniniMM  met!  —whoic  we  are  ileating  with  aoioutifle  and  meehajiiMl 
4K  woi]  ax  eoniDien^inl  ]irini!i]ilra,  it  U  rnlher  a  eqrioot  Ihiug  Iu  dii  ^ 
idiu-ii  Mr.  Hilyanl'ii  «T>inion  agaiii.it  mltiiv  I  «ay  Hiin  witJi  all  ili 
iKfpK'iii'i-  to  him,  ]  Imvv  had  tivf  «i-  mx  yatn'  nperimcc  in  1 
nial  tvm,  aa  hr  ha»  Mid,  and  thi-  mult  ia  that  my  ooiiBliMaii  ia  what 
hive  alri-Jidy  atatcl  1  havu  iniTuil  at.  Our  accounta  ar«  uicpaird 
lli'i  suiuu  way  aa  llioMi  of  other  uloctrical  compaaie*.  NVjiat  I  • 
Ix'fiiri'  wstthat  waeaiinot  lake  thi*  UnidiiiiuiUk»aliattrTbiuina«, 
yoti  |iroduee  l.lie  et-nm  arlitdo  yiwr  after  year.  Voii  Diiiat  ntliar 
the  vau  of  I'lM-trii.'lly  or  yuii  tnnat  iioL  yaw.  ra^Bnlinc  tlia 
|ialunta,  ifyuudu  mil  biiv-^  them  you  will  tow  Uionit  aiKI 
my  advutkcei  arc  juid  lliey  will  lie  taken  mil  of  my  handa 
Vim  have  mailc  i-vrlaiii  niachiiicb,  nud  cxjKiided  a  cvrtolu  ai 
tlietii.  Under  tlic  ikrtautp-'incut  nuule,  whii:h  will  b«  oatri^  Qi 
iiiachiiiM  .klid  laiiiiui  inoJi--  niiiain  the  |iro|«ity  of  th«  ODm)«uay| 
yon  dci  ni}l  wjiit  inein,  your  B^|ii'nditurf  Hill  be  pafal  joii,  aw)  ~ 

ill  I'liii  i>r  u. 

A  Sluutitiolder :  What  is  thr  royalty  ! 

TIm  CbAlrman:  That  in  acf-nnlingto  the  MW  of  tbo  inaclilnc 

A  Sbarofaoldcr :  W]iai  is  it  ]H^r  cent,  I 

Tbo  CtiAlnaaA:    1    i;«niiol   givi'  Uic  pemntage ;   but    I  out    aa/| 
tlmt,   with  the  iicri<<iiilagii,  Ihr  ooal  in  certainly  not  mofe  than  t*>- 
tliitdt  thai  of  Uio  WvNlon  wai-hinn.     It  ir  a  minimum,  not  a  |m«> 
hiUtivo  loyalty.      The   Coiu^isiiy   do   what   bnsiiwat  tbn   iwv  * 
nhat  terms  they  tldnk  ftl.  th«  |irallu  to  bt  ilivideil  oijnaOy  MWta 
thu  Coni{«uiy  luid  the  Mieutcos,     I  acted  in  lh«  mattcx  of  tim 
jwlcniR,  becdiiiK;  timy  dill  not  nucd  to  go  a  bcntng.     1  made  aO  tk 
outlay,  and  thu'   |>«tuat«  are  at  the  <li>pOMl  of  the  Com^yiif  Ih 
Comiiany  doM  not  tliink  tit  to  iak«  the  patent*,  the  natcntOM  an  ft- 
luinil  lo  (uy  all  th«  CoiujKLiiy  han  eijiendcd  in  nvakiug  inachiMa   t 
liai  not  be«u  a  <|Untton  of  Uiruvdti^  away  luoQoy  fur  noUdag.  ti 
return  to  Iho  iiuenliun  of  the  aniKiintiiicuc  of  the  oomtiiittoe.  lh«  mo- 
inittiv  wuiv  u)>|>oiat«d    to  iM>BlVr  with  tlio  Bwni.     tl  w«>  diibsiti; 
'  andsntood   it   waa  not   to  b«   an   isTMtigatioB   conuutt** ;  ii  **• 
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«P«H  it  »•»  to  W  «  frirndly  oommictw  M  toufer  with  iho  Boud. 
w  M  to  iiiifiroTc  titfi  fatute  nosiljoii  of  tho  Couiuaii.v,  Now.  I 
^iok.  thr  futiuv  |>Mitii»i  wr  tiit  Cflniiuur  U  the  "tiniation  witli 
'liehfr*«*  cQiiraniAl.  At  Qvt  litri  iul*tview  ]  hn\  tli"  boiwur 
hliivc  yiith  tliii  p>>niinitlt««,  I  hml  >  ]ia|>ei'  |iiit  iala  my 
by  a  gmileiDAii  wbo  wun  KcliitK  kh  diainiian  of  tlia't 
tU*.  iloiiuiii^'  lo  H«i  ueiUiii  l"nik«  kihI  imppix.  I  uiiil :  "  Ci«uUo. 
mo.  I  Uko  the  entire  rhuijii'  of  thi%  futiiiniiy.  sml,  w  tlm  tWcrr-btry 
liM  oolf  beeii  «lMinl  a  yttK  iti  ttir  Ciitii|iniiv,  »ji>\  U  luil  ho  connirtant 
with  tliiT  |uu.t  as  I  am,  I  >hall  W  gUii  if  ytn  will  refer  to  »«  on  •ny 
iMltiirK,  as  I  e*iipv<you  niurr  iiifvrmnttoii  Ihim   he  tan.  ftiu!  I  wiQ 

e'rs  foiiBDv  rcaaMubbi  infnnnaHnn  ai  ImifiiiM  ItiO  nwiilt  ii'fit  <ritl  tint 
iauiiit»l  to  [be  tnterrsta  nf  tlio  Cnm^Miiy."  Th«  cliainiiari  nf  i1r> 
Doratnlttca  liADiInd  iiir  tlii»  |Mi[i«r.  tuvl  tli?  l)aok»  irote  iniiijeiliilrly 
luuxlcd  (a kini.  On  Irarin^  tlio  tuoui  I  iiaa  Ixlil  iIlai  ihcy  wiiiM 
let  BD«  kaov  irlipii  itirv  uisliPil  to  nft  itis  again.  1  "diJ  ii' i 
Jimr  from  Ihmi  fm  wwks,  but  tliu  next  tliliuialitili  was  tlial 
liny  il«aitnt  to  «■■:  iiw  «l  uiicc.  [li  tlic  ifieautiiitt,  [  <lo  not 
kiiuii;  Llui  I  wniiM  litv<<  Mn«tiAa#>l  the  Mtiiitiill*i?  X^^'W  '"  in^ivi-ilual 
n^kinni  aiiil  filing  iu^iimatiun  tu  eoiui'  lu're  ami  jjivn  i|.  to  llti- 
imblir,  (A  Vow*  :  "  Why  not !  ")  Stiiiiily  l«f:«ii*ic,  sir.  I  urii  billing 
la  pvB  rrery  diai-^kalrlnr  privncply  wnal«*rr  iiitcini)»tin;i  lie  iimy 
iBHiiir*  ;  hit  llirrn ar? in  tliU  f Irninniiy  w(rpl.irii'.»  miilnffirinlnof  otliri 
cb«tiii-  CMu|«iiiic',  anil  I  ibmiM  ciTlninlr  not  In  iircimrcl  tti  giff  to 
tbuan  g«nrl«tii«n  •t«t<iiU  vtitli  n-ain!  to  tlii'  omnliiot  of  cnii'  Ijiiniiinifc.      I 

jtink  Diat  iiDSWera  "  M'liy  not. 
Altrt  a  luu^.  laiitblin^.  ami  recnintiialiiij'  diMiuviiun  Ihr  tv|kii-I  of 

^  I  coaiiBtUw  won  MilopiRl. 


REUTER'S  TELEGRAM  COMPANY. 

[Tli»  ^nlinatyciEnnal  nicdiug  o(  lln' jtfiPniliul'IpTn  in  lioiiL«c'»  Tti!i-- 
km  t.Vtm[i«Iiy,  I.iuiitcd,  nu  linlil  <»i  WivIdt-Uv  I.imI.  nt  tliu  ulHi'VR, 
W  Jewry. 

C«li»«l  J.  BallAiid  |tr««i<liMl,  ami  iii  iiiuviii;;  tlic  ailoplioii  of  tlif 
Ifirl  alalnl  [)iAt  11r-  [i.<v«iiiiti  of  tlif  \mnl  yciil  bwi  Wifci  kt)p'l  tiy 
1,300  t)i*ii  tliat  vf  1886.  IfUl  tbi.'  (•ii>eni>rH  thuivtil  su  iiwren'r  of 
\Vj(y,  IIwiM  tliir  ilcrmue  in  lli«  iliviibml.  III  the  \iaal  yrjir  llirtir 
Am  MTcrkl   prolodKnl  icrimtii  uf  '■xdivtiinil,  I'litailinv  i;i)ii!i'<lcniMc' 

tiMtlay,    vhwli    «iaA    nut  n>tiijKnxatc.|    r-.-r  liy  i.'xtra    mliwrtittiniiB,  as 

wDuM  havo  \irt-a  \\w  t-av-  in  liir  cvptil  ol'ib'tuul  war. 

AAautml   tbe  KJsht   H»a.  Str  J.  C  D.  BRy.  K.C.B..  tn-Dn<le>] 

ttw  mutiuii.  uliK-Ii  iiajtmrrtr.!  iiiiaiiiniwdy,  anil  tliu  intiriii;;  IKrcplor 

•■xl  Audi  lor  wore  ■uWtititntly  ro^locUKl. 


PROVISIONAL  PATENTS.  1888. 


SS29. 


MU. 


.ll'RIl.  13. 

ImprvTvmeBta  In  !&•(  elsai  of  llshta  Imowo  a»  "  ■•atcIi 
UCkt*,*  UivMkBW  frtlac  appUoablo  ts  albvr  llsbt«»(Mi 

•n*SocoiM   kind.      Wiljiiun     ll*r^i<'.  116.  St.  Viii<.''ii(»fi-i.-rt, 

laapToranuial*  la  t«l«pllontc  ftppArktua.  .iilulpli  Hvtaiivli 
OvRlitb  Sa^it/.  'if  tho  lii-iii  ut  K<«iiig  Brothi'n)  an-l  Co., 
4,  SoQth-atrwl,  Fiimbiiry,  I^nilnn.  (lilhrhntd  |{ri,n.|,  Bm^ll. ) 
Ab  ImproTOVMat  la  pl«t»a  for  Tollalo  lmttMi««.  Eii);i'uc 
H»iiiiit.\  E.i«irt  .Urn.'-  riitev-^iti.  j<ini  t_'liiirl<^*i  Ftifiid  Cooper, 
28.  Sjtithj[i([-I'.;itiiiililiijf,-!i,  I.injJu!].  W.C. 
tmprevMl  e»iMtraettoii  of  roflootor  for  use  «rttb  Iseaa- 
Ooaooat  alnetric  Uuaps  to  fa«iUtato  It*  rvmoval  or  r««d- 

JUaUMOt.      l>['.-f  Uir'i;'->iy  M>'[iy.  lU,  I''lM'lHtl<.->.'L.    LuU'loii. 

A  BOW  or  tmprovad  ayitMn  of  elcctiU  Ugbtl&g  sad 
■pparUiui  th*rtfor.    .lohn  Orioc   Stxtur,    Norfolk    House, 

JiVtrfi>lk-i:fi!^i,  L<iuili>ii.  W.C, 

Ai'iUL  14. 

Impr«««mMits  U  ftppamtnB  r»r  MTorms  wlrs   ar  oaii> 

diMtors.     Bobcit  WuLil.  I.  :>t.  JiL[iii.-:<'-!ii|iiai'<r,  MaiicltMter. 

Aniii.  16. 
Uaprvna  iiittim  to  tw  naod  la  luiiplyliK.  dlMxltintlBc 
vontrollias,  and  indloKtlni  •l«otn«lly  for  Ugbtlns  snd 

slhor  ptirpoaoB.     Hiiiiy   Eilmuniii,  47,  I.iticrilii!!  Inn  Fi<^lil^, 

IfLJillil.'ll. 

An.M    n. 

InpiroTvnuata  ts  iwiuiIioti  oMd  for  «l«atrtcai  pnrpflaos. 

CIinrli-^StL.tl  Siifll.  CuUtJ  Piik.  M,iII,ih1i,  Ciuiiivill. 
tnprevvttMnta  in  nwltob-boords  or  app»t«iis  lor  tbo  dl» 
tllkiittoa  •f  •l*etnolt]r.    John  Sruitli  Ranortb,  46,  Liuvoln'* 
Iiui  rields.  UimloL,  W.C. 

tuptuwunomtB  In  dynamo  .olaatrlo  maettlncB  and  moton. 
Joliii  Lo«  •nil  CharlcH  Jii)i«ri,  76.  j\iluixt'..n'iooil,  I'mnili'ti 
Tnun,  N.W. 

tuprovamontMlncloetTlcoleTataT*.  Joliii  Knew  llalinck  and 
GeoFgc  Canlivld  Blick'L^'lcrler,  77,  C'liancrry-laiic,  Loiidati, 
V.r. 

Tlw  production  of  dwlytento  waters  by  •lACtrelytio 
aaUia  aad  apparuoa  t&«r«for.  WLlliAia  WiUlcr,  23, 
Sowthami'ivii-Liiiliiiiig^  iJiyiii';';'y-Uin«,  Londoo,  W.C. 
lupravtHaonui  ta,  and  rotatluK  t«,  apparaiiut  [«r 
BwanuiaK  «l««trl«  ooiraata.  wtdob  app&rwtua  wUl  al»» 
HTVO  ao  a  iBotor.  Ucitry  Ham*  Lake,  46,  tjoutluinmbon- 
boiiiliu^,  L'II'ImIi.  lEIihu  Thoimon,  Unitcil  ittatai.)  (Com. 
'  Xt  ffwdlii^tioD. ; 


Ai-RiL  la. 
6745.   Aa   laotmaoat  Ua    nao  In   nakiac  olootrloal  oontaota. 

Sydmy    HjiII    (iilUiii,    Oihi-iy     VnaKnui'.     iwitr   BiilgwaiBr, 

HrjiHi'isi'isliiri'. 
6753.  Tbo    DaUy    long    dlatoaoo   taloplioBo   and   iTanaiBltt4r. 

Ui'ijiT'l  HiK'k.  7i  St.  .liiiii-»'  ilii'i'l.  linruli'V.  lji[iua»!"ii!*. 
&7b4.   Bootro      Botor    TolMdp«dea.      tlliarin      Adamt    Randall, 

7,  .\lfii.l-.iii'i't.  Mniit|«'li.ir-w]u»i>     tV.ST.  llrnTii|tlnii,  Loudon. 

5782.  A  noir  or  bnprovod  oloelrlo   aro  laiap.     Williitm  Chinl^ii 

Mt.iiiitflin,  2,  Riilli>i*v-villii>t,  Kgiaulinc-roiul,   Waiidiwuillj. 

5783.  Improvementalnolootrloal  tnuisfonnor*.     WilSiaiiiCliarloa 

Hoiiniiiiii,  2,  ^^.l^l»JV■l  iHiL..  K)<!j>htmr-ni*!,   WmKlaW'.rtli, 

5790.   Improvcmonta  in  luid  relating  to  tb«  pr«parMtl«n  of  non* 
motalUc  poroua  bodlea   for  eloetro-meUkUurgto   dopoait*. 

Hulwtt  Stpiiijuli,  IB;  Kiii'kiii(i;hftui-virn't,  SiTumi,  I..in4i.n,  W.C. 

Ai'Kii.  19. 
5811.   InpravoDonta  In.  and   oonnootod  witb.   Uio   KoaMratloa 
■nd  dlatnbiiilon  of  oloctrloal  power,  cblofly  by  ftllomnUac 
onrnnta.     Honki-n    Kvi'lyn    P,i.-11   Ctniiiiiinti   Jiml  .Ihukh  8wiri- 
Ikiiii--.  .\tr  Wiitli",  Ciii'liiinf'>r I. 

5631,  ImprovamoRto  tn  noana  «r  npparaina  for  UfiinK.  low«r> 
lac,  *»d  rOKnlatlni  tb«  botgbt  of  tb«  aloatoata  in  oleouto 

b*U«r(«o.       ■nir-,..l.,r       <.!l"'iIi-  u  S.  )  ..i,.i,     2.      YU-t-iuiin-W, 

6848.  An   apparatoa  for   porrormLns  <vor(itloa«   at   lalorrala, 
Applicable    t«  Ifao    mnhlng    at  olaotrlo  ooataoto,   or    (Or 

annlogoiui  osoa.     Il-iiiy  KituiUL.U,  47.  Lifiwlii'^   Inn   Fli-lds, 
iy:>iiitoit. 


7653. 


8181. 


B7O0. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

Ai-itii   2B.   1687. 

bSCfi.  Inprovomeatala  indnotleaoftUBaad  trantformois.  Win. 
.loliii  JUllIci,  70,  t'liawpry-Uiic,  l/iu'tuii,  WX, 

Mav  25,   1837, 
A    metbod    of     reROIailnjc    the  cleocroinatlro    fbros  of 

dy&an)o>oletttrlo     maohliiGa.       Kudiili  k      4>i'<it;^\       Ulcy. 
L>«nl<:;,  OWucvtcr^li'ir. 

JrsK  7,  1887. 
lnprov*mentii  In  moann  or  ItutrDmonta  (or  Uoting  onb* 
moTlno  oloctrio  toloEraph  oablea  or  for  aaaloitono  put^ 
poaao.     111' I  I'.'ii  .\tiiniid  Tnylur.  nl  I  lie  liriu  uf  Clark,  h'unli'  aiiiI 
Taylot.  47,  Lin«)ln'i.  Inn  Fk>!(i.i,  Luuilon,  W.('. 

-h-M;  16,   1887, 
Improvamonta  Ui  apparatos  for  flKlas  tolasrapli  pool*, 
Jowidi  U|>jKii!ii.'i»i'Ur,    Carlton   CIiuiiiWim,  16,  St.  Aun's-ati'ict. 
^lanrlirHtci'. 

Aii.irrsi   10,  1887. 

10.96^  Improromobta  In  inatriuncnU  tor  tbtt  Bioaaur«m«Bt  of 
eloetrotnotlvo  foreo  aad  powor.  .I<')in  Anilino..-  KlMiiiiig 
and  CliHrluH  H«Dry  tiintiiigli»Qj,  47,  Uuoolb'f  Inn  Fitldt, 
LuniioD. 

Fkrki-m:\   20.  18B8. 
InprovonuBta   rolatias  t«  dyaaao^laatno    soaorotorB 
and   notora.     Jtini.-it     I'^vterytu,    Uray  s     luu     ChciniljL'rt, 
20.  Ili^li  11'jll.ijni.  LuudoB,  W.C. 

M*ii.il  15.   1888. 
Inprovcnoato    la  and  rolaUaK    lo  xalvaalo    battorloa. 
Hfriry     Harriii     Lok-:.     45,    t^utliBinfitou-buildtogi,    Louilon. 
(Huf^  Wslttr,  United  S(ati.-ti.) 

Mill' II  30,  1888, 
4274,  Improvemoau  In  or  rolatlnc  to  atoraca  battarloa     Wm. 

I'hilliiw  Tlioiiijunn,  (t,  I,(inJ.!tLM'cl,  r-Lvni«i(il,     [Charlra  Uavid 
I'aigi:  l.iiloim.  Unitrd  Siiili-*,y 
IraproffOBioata  la  or  relattnc  to  aUtaxa  batterlaa.     Win. 

niillilisTtioiriuriii,  6,  l..irii'»iiwl,   LiicHiool.     iChiirlftt  D4Tid 
I'ugij  liilmjn,  1,'iiitivl  .Sinco.) 


2515, 


3996. 


4275l 


spECincAnoNs  published. 

1887. 
4116,  Xlootrlo  iaooadoacoat  lamp*.     A.   F.  St.  QooTBO  loit  C.   R. 

Ilounv.     8>l. 
4705.  IMroot  motor  who*)  (or  drlvla^  oarrlagoa,  dynamo*,  Ao. 

V.  V.  !..>..,     8.1. 
5362.  Sbnultoaooaaly    drlTlag  clocks  by  nasnoto  oloetrldty. 

W.     )llnldl.'il>t.         8.1. 

S95S.  Dyaaao-olootrlc.  Ac  tnaoUnoa     A.  11.  CUik.     (Maichc.) 

8.1, 
6754.  Oyaatno^ootno    maoblnoa      It.    B,    It,  Croin|it«n   ani   J. 

t^iv(iil.innn;.      lid. 
6917,  Blecuio  tranaformera  tndncttoa  ooUa.     W.  M.  Monlry  ami 

C.  K.  \V,l:l>=i.    eJ. 
6967.  Blootrte  arc  lampa.    A.  Sitnuua.    81. 
7021.  Elootro-dyaanuc  Buoblaaa.    0.  Sowlatt    8d. 

ISBB. 
112.  lacoadoacoaco  tamp  boldurs,  Ao.    H.  !,  Jtwt.    (A. 
506.  Inoaadoanont  olaotrlc  Uunpa.     C.   M.   Doroiaii  and   S.    A. 

Smith.     6d. 
760.  Klaotria  raUwaya.    \\,\\.\jftw.    V-^tKwo.^ 
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COMPANIES'   STOCK  AND   SHARE   LIST. 


DlTldcJllI 


SJ«ii 

12  tVb 

!2  Kfb 

!5  reb 

!.'.  Y.-h 

laFiK,  85.. 

2S  Mnr 

18  Nw 

IS  Fob 

SSJnljr  

•iS  Mnr.       ,. 
28  Mio. 

28  M»i.   

12  April..... 
UAitU 

I  t\-h 

28  Oct 

12J«ii 

IF*.    

«■»<», 

3  ,Iaii 

VSMnl 

12  Ai'ril 

12  Ajiril  

3J*u 


Kam*. 

ma. 

A»gli>- Amman  Brusb  E.L 
—  fully  iMii'l  - 

lOQ 
4 

& 

100 

—  IVf.    

100 

-    T>rf. 

Ilrtiiliall  !^il1>iuaiilic... 

Con  TctoLiUoni;  &  21aiii    ... 

—  i«XPrtt   ...„ 

100 
10 

1 

10 

10 

9 

—  WCVref.    

Dlm-eUiiiUNlSutM 

10 
20 
10 

6%1'Ttt.      

—  !•%,  18Mt    

10 
100 

*7;  Dub.  Stock 

KantiTri    KKti^iiMiiit,    Au|- 

100 
10 

—  AXlirU.,  JS81    

—  5%  Dek.  leoo 

100 
100 

1880 

ibi>t«n>  k  S.  Arrimii,  ISOO 

Globe  TeWnph  TnM 

-oxrvr.    

100 
100 
10 
10 
10 
10 

.-!yL 


IMTMvlld. 


I  Mm.  ..  . 

S9  Fwli 

X»OoL    .... 

I(S  Hov 

10  Hot 

1SM&V   .... 

14  Oct.    .... 

16  Feir.... 

15  0cl 

2B  »>1).    ..  . 

SJm) 

30  Kov 

J  Mm*",,.. 

211  Dm 

SI  Dw 

liOot 

UOi-t 

1  vX.".... 

1  K.1 

30jeov,  ... 
IS  May,  '%0. 

2lii>v.  ,. 

I  Mw 


m 


Kam*. 


Gt.  Nortlicra  51£  lUb.,  '63. 
ImliA  Knbbr,  ft.  P.  A  Tot. 

Itiili'' Etiinii-ati  

LuiLilunfUtiuo-BtajdIiui  .. 

Mskiui  Tr'ettLuii 

OHl'duI  I'deiihona  

Beutrr'n 

Sfl,-«i  ITiiiWi 

Subiiiaruu! 

Subiiiaritio  Ckblc  Tra«   ... 
Telejinph  CitiiiitniGliaii  ... 

—  a?..  )*MP     

L'niwl  Ti^ltiphotw 

Wcat  Afiitiaii 

—  61  Del*.    

W«at  CoMt  of  Animoi    ... 

—  SXWhn 

Wotem  uiilJtmiliu 

-"  Fr^femu    ..-,.-..,---.-- 

—  DeGoTcd 

—  «%A 

—  «%B  

Wtst  JndUuid  PuuUM... 

—  «^lrtl*»r.  

—  «%2ii.ll*r.r. 

W™t  Union  olU.8 

—  <j%  Storting 


rau. 


100 
10 

10 

1 

u 

8 

H 

1«0 
100 

iz 
100 

i 

10 
IM 

10 
100 

11 

,^> 

100 

w 

10 

10 

II, MO 

IM 


10» 
18 


i 


"i 
3| 

150 
»7 

IM 

Hi 

i 
ni 

&i 
11  r 

IKI 

'8 

12fi 
193 


COMPANIES'   TRAFFIC    RECEIPTS. 


Kmu«. 


AiiKlo-Aiiifriaui .... 
Hm/i!Uii  HiibinariiK' 
Cula  1^1)1  111!  19  ill  I'  ... 

Direct  AjmhibIi 

—  Uoitml  SUtvn  .. 
£auti;rii .„... 


Rudtut 

Amuniit. 

XollB 

W.  April  13,-. 

£4, MB 

M.  or  Mir.     . 

3,800 

iLtttfoli. 

l.HOO 

Nunc 

Publuliinl. 

U.i>rMBr.    ... 

51,9T« 

lu&ur  tlcc. 


+  1.S79 


Khim. 


bwliTTn  KxUuiiian M.  of  Mnr. 


Blldlu£. 


(Jn^il  Knithrrii 

RnliTiiantiii     

Wc-jit  CmiI  of  AnicriL'j 

Vrati.Tii  ami  BiojUUii 

Wmt  India  unl  Fuwma 


M.urMaP,     . 

M.  i>]>Ur.  ... 
W,  Aprill*  .. 
F.  A]'ril  15  .. 


Arauuil. 

Inr-wllB. 

fM,B70 

+Xl,«» 

t2,000 

-M 

l>iiUttb«>l. 

m 

4,175 

3,787 

•i* 

3,oaa 

+  we 

AIibt«vi«ii«iu :  W.,  week  ;  F.,  rortnifitit :  U..  niimtfa. 


CITY    NOTES. 


BraxUlAii  SatMrnArUte  T«l«Ri'ai>b  Company.  — Tli<-  imltlc  r«ct.>i|ila 

of  tlip  IliiuilUn  Hill iiu.u  1111]  Tr !i-n' «j>li  C'uiii|«iiiv  Un  iliy  ««k  uii<ie<l 
A|iril  20  nitirniiit'-il  |i>  £4.104. 

St.  Jamu'  uid  PiUl  HaU  Slcctnc  LU&t  CampBnjr.—llip 
Ipllvr*  ttt  n  Dot  incut  in  tin-  SI.  Jmiii?.'  niiil  fnll  Mull  BIf  >  irii-  lii^h) 
Cuiutuuy  liavc  lici'ii  )itaU'il.  Mr.  .Iuiik's  ni'iiiiiieiili'  h.i.'  jmiKiI  tLe 
IkuipI  ••[  ilii-  (.Vuij'Jiiy, 

VnlMd  ToloiAana  Conpuqr.~Al  ■  H'cetinc  ot  the  Boinl  of 
Pircctvniur  tbu  I'liitcJ  T<.'U'[-Luik  Co]ii|iaiiv,  lieT'l  on  I'lKtJay  laat, 
Mr.  Fn.'flrrifk  RtctisxlN  I.<_viiii)'l  wnn  cWUvf  «  Dirix-tpC  of  llie  Cuui- 
]VMiy.  ill  III*  n>(.m  of  ih<  Ut\>  Mr.  E.  Dwyerliray,  M.I'. 

nto  C>bla  ConpaBloa'  Dlapoto. — .\  tflc^^niiii  from  IVrJn  lAjr*  :  — 
"  Tli>-  <\»ti'l  iiii*  i'1'JH'tv..l  ll»  'Ivi'iiiiih  nx  bi  tfir  ]Hrii<tit)g  •UKnaiuii* 
lii'Iw*ifii  llie  Aii(jlo-Ali)i.'riciiii  niiil  Ki.'nHi  dlilf  i_\nn\'M)itt  «tilil  tlip 
(iiujioi-  ouiii'tK  liiivi_-  duL'iili'il  witli  ri'^itl  In  tli«  Htfji  lakrii  l>y  llir 
liuvi'i'iiiiit^iil  i-r>]i>clliig  tlie  Fivtidi  t'i>iii|iMiy,  whicli  wan  the  uri^iu  <il 
lllir  laiTiiiiit." 

XuMm  En«asl»n,  AastnOnMa,  «ad  OUna  T«I«ki«pIi  Com- 
pkny.— Till*  Eit>ii'tii    F.\leii»t<>ii.    Australa>in^  aw\   (.■Jiiiift  Ti'lij,'i>il'l' 

Its 
■int 
ilat,',  '>u  pmwtilalioii  «f  tin'  Haiin'  ul  Ih,  t'oiitiiliUatnl  Ikiik,  S?., 
'nirr».lni*-1(.-«irwl,  lt.C.  (Wtniwim  nlt'tiilil  Im>  Icfl  l)m-e  rlwir  iUjr  fur 
i-vntiiiiiali»li. 

RniMr'a  T«IafiwM  CoBpuiy.^Tlir'  I'ljiurl  uf  K^ntrr'a  Tnlcgi'uiii 
Connelly,  Limited,  *UU-.*  tlint  tlir  nut:  inntiu  fur  Uiii  year  Hiding  thr 
5ln  Dec«iub(ir  aiiLouiilixl  to  £4.202,  iiicliulii)|{  1:187  bioiiKhl  forward. 
All  iuturlui  (liirjiliiDd  uf  Sj  }n.i  nut.  wna  jkuiI  in  Oi  lolii^r,  six)  tlii>y 
luM'  (IcvlATt  4  furtbT  liivjilvuil  i-l'  2j  |«i'  ouii. ,  ibakiDi;;  a  iii'tol  UuUi- 
Inilivu,  tax  ftvt,  of  S  i«r  I'lit.  foi  tli<'  j^jr.  .Iftdi  a>lJii)j{  L'500  lu  tlir 
Tttifrfc  riiB'l,  £61  will  l"P  .MiTi- 1|  fiimii.i. 

Wnt  India  and  Pnuus*  Tslvgrapb  C«wu)y. -TIio  Di]:t(toii 
of  tb"  Widl  India  aii'i  I'lnntim  Ttlii'grij.h  L'oiujiiuy.  Liiml«(l,  ooin^  to 
impi-arrmpnt*  of  icvMitia  dcrivi^  fixiiu  i.'iM.-v|itiuit<iI  cuttm  uiiil  miui>: 
iiK>rv>No  in  tba  trat&c,  rri'oiiuiiiiiiil  a  lUrtdttiU  ol'  10*.  jwr  nbai*  on 
Kcoiiut  of  ancara  of  dividonil  uu  tlii-  l»t  pivrviniu'  iliair*.  'J'lic 
csliinalnl  tiiilKc  rrcvintA  of  tbin  <.'<>iii|aiiv  fui  i1i>'  li.ilf  mriiitli  ftidini; 
^0  2^  .l/viJ  an-  £2.00%    u    c«ii>|«itiil    nitli   £2.^72   lut  year. 


CtiuiiMiij  uiiuuiiiuY  iLai  tbi'  t'uiijiiru  (-ii  tliC'ii'  Five  yvr  Cent.  Dv  lieu  in  it. 

[1860  isBUi').  ilut  ou  MiiV  1  |-ii>ilii>'>.  nill  (hi   |>Hya'>!(<  on  .mil  Attri-  t)in 
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WMUrii    KMd    BrasUlAB    T«lagnpfe    OMBpaaj.— Tha     tnttc 

lox'ijitx  »r  till:  Wt'.iinii  iiiiil  lliniiliiui  Ti'W|^|<h  (xinipaiiy  for  the 
uwk  I'liitinl  Ai'iil  20,  iiriii'  ili'ilmiiiif-  tliv  lifth  of  ibr  (cruM  rr'Mflo 
luynlitr  ti>  llm  Ifiiiiiliiii  I'luliiiii  nr>uiliaaTvli:Kia))Ii  L'uiiipany,  liMilt<l> 
«> Ml- JS3.3G0.  Till.-  l^int'tom  »['  till-  l!'«iii|Hny  in  llvii  ivih-iI  it<t  Iba 
year  i-ii>l.d  Ili-i-oinlwr  31,  hlatc  that  tile  t<:>tai  iitnUig,  aiiioiiiitnl  to 
£lSS,7a9,  ■»  tiii^rr(u<i>  of  £ZI,123l  TIic  ^wkliiu  e!ii>en!>«,  fiduair*  gf 
rniinw-alti  of  cjildc.  uoro  £64,316,  »  aifiiiiiit  aHjyOA.  tncliuliiij;  Ibc 
nrnoiiiit  liroHjilit  foTHurd,  th«  tpi-<'nnp  Imlamp in  t'100,032,  from  nWcli 
liRH  l»  lie  >tediii^t«tl  £37,000  for  iU:lii-iiluri'  iiilt-n-.-ii,  liiaWii]; £73.03%  of 
«lii  li  £16,000  liavbuui  placed  tu  tlic  iciichiU  fimil,  aud  £10,000  to  • 
(Miuiitiii'i.-  tviJc'iiipUiW  IiiiiO.  Tliv  l>ii<.-rlot»  mxiiKiiiHid  a  Jirtdcud  of} 
]«'r(iL-til.  t*^    trap,  wliicli    wiili   tW  int*riRi  iliTi.li.'n<l   of  H  (n-t  eent. 

IHkid     on   the   I61I1    ot  Oelober,   iiiAkt«fl    a    tutal    of  4j    [wr    mil.. 
•Mviii^  i;S,4M  lu  be-   carried    runtard.      TIiIb    will    givr    ti>   Mm 
tf<-\fmt\    uiilinary  ilum  h  ]«T    wtit.  (ur  tlie    ytw.    wUI   clew  of 
1  j<l.,  till:  iiiiiniiiil    in  *rtrar   ti|i<.<ii  lUtoc  ili«n«,  and  civc  fti.  1|<I. 
jrcr^liiiir  (11  llir  ilrfi-rml  tiriliiiiuy   ^)ml'r.1.     The  iimbu iMUIisi   i>f  tb* 
0>nii«uy  aii'.l  "f  tli(  London  I'latUK'  Itiaiiliui  Loioiuuiy,  liawted,  ai» 
*a  c-bucly  allii'd   llml  il  liiu  b«;oiii«  dwrahl*,  ni  the  ojitiilMl  of       ^^ 
KoanI,  ifiiit.  sn  fii  m  luay  bi^  {iruticnl>lK.  wilhxnt  ctTevtiiig  aii  aEtntld 
.-itiin.If{:niiialiii[i— OH  In  wbioli  nt  jircN-nt  ililKonllin  lUiul  in  tbr  ny- 
llii'y  (hitiiM  1h>  l>ri>>i£hl  under  n  .^oiiininn  i'»iitR>J,  ^titli  ■  rniu— 
jiiopiicUiy  .    ftiiil,     iiflej'     loiii;     iii'};i>tialiiiii<.     >trTiUi^a>rttla     bat 
tnvu  iiiiMJr  \uv   tlijn   |iut|>onc.     An  a|;icouit.-iit   lio.*,   it  u  vtatod,  I'm 
enthrall   inlu   \iy   tliv  Uuani  of    radi  ooujiuiy  loi-  Itic   rachaii|f*  b 
the     9luir(hold«»   »f  tlie    PUliuo    Comjiany  of  Uudr   nhuM  fa 
tiliarM  t>r  the  Conijiaiiv  at  tht  rate   of  Hrc  tJnan*  of  £10  of 
flalluu  tujii]aiiv  for  mne  i>ban<«  of  £16  of  Ui«  Co»i|aiiy,  lud  I"4 
mibatituiioii  uf  Dinictiiia  Mid  oUiivn of  ttic  Compiiiy  for  iboMaf 
Hniiiiii  CiiiKiMiiy,  uliti  will  r^ci-ivr  i-uiii[icRMtioB  aa  iirovtlodTff 
ii^tL-LHii:ut.     Till'  i'.A)i|Lal  nliv;li  iiuy  W  mjiunij  lor  Ihvae  fnitpoMj 
UQt  vxMod  24,000  jlnuti.     Tbc  «^i«i]iiiciii,  nulijwl  to  conJtraiatll 
ii|«tdal  t«Mliit»>ii*  of  Mch  ciitiiiAtiy,  uid  coodittMuil  u|tMi  tlma-ftl 
at  IfmI  of  UiaKharwltolilcK  w  tlio  I'laCinoCouiiMUjr  csohan^liei 
olinink  vilhiii  (Durtam  dj.y>  after  tui.'li  ■.■oiUinualioii,  or  ancli  tflT 
jHiirid  ax  may  beagmd  on.  will  >«  »ibinttt*d  fbrappronl  totLai 
onliiinry  ^'enrntl  iiiF«tlug.  and,  it  niiprorrd,  1  hutlicr  meli 
bt  invi'VM'd,  uu;buriaii^  thu  lu^tOM  cf  tbc  MPitol  to  £1,600,1 
(bt  piu'fKMt  oi  fiiabling  ite  ful&luMnt  ftud  foi  «ta«r  l<MTpo*e», 


Boumemonth.—Tlie  qu«gtioii  of  givin{j  sunction  lo 
the  iipplicatifiii  of  Nfosars.  Philli|x«,  Hamsoii,  and  llwt  to 
tbo  Bourd  of  Trmtc  for  a  liccaao  tn  supply  olcctricity  vrithiii 
tho  district  como  iiji  again  for  cAneidorAtion.  The  siil^jtk-t 
was  adjotinicd  from  the  liiBt  Board  meetin]^.  The  ('kTk 
said  thai  since  the  last  meeting  of  the  Itoant  he  had  receive^] 
jidrafb  of  iha  proposed  licuiLSc.  The  documvut  miK  of 
condderablo  mxe,  and  should  1>c  cai-efu1ly  (roiieidcrcil  in 
committAc  He  euggested  that  it  bo  refoned  to  a  cotnoiittce 
of  the  whole  Bonrd,  iii)d  thut  thu  iIJEciisKion  of  the  (jiiestioii 
be  further  adjmii-ned  until  the  next  Boartl  nieeltiig,  iiiid  it 
was  so  adjouriiod. 

The  Canoe  Arc  Lamp. — The  now  low-power  hinipR 
by  tbo  above-mentioned  maker,  Inking  fi-om  three  to  nix 
iUiipcnM,  luid  tjivinj;,  when  cnclnsfd  within  groiind-glusH 
globee,  a  light  of  from  190  lo  iibout  iiO  cundlin,  hiivu 
attraclwl  much  att«ntioii  at  the  erhibition  of  the  French 
Physii'Ji!  Society,  Tho  liyht  is  us  steady  in  tho  cast'  of 
these  uniall  »n»  a»  in  tlie  ]ani)M  taking  seven  or  eight 
BinfKtrca,  and  the  qttoatioii  of  tho  diittriWtiuii  of  the  urc 
ligbt  ihiu  u|i)Hurs  to  bo  very  sihtiBfaclorily  itolvei).  Ae  ;i 
contmat  to  those  tranW  kraps,  M.  Canco  ha»  just  constructed 
two  lamjis  t^kin;^  from  thirty  to  foity  amporwt,  those  vast 
SDunieti  of  tight  being  for  the  Hon  MiirohL'  osubli^hinoiil. 

Wintertbur, — ^Progroas  is  being  made  in  varioiu 
directions  in  electric  lighting.  The  st«amcrs  "Uelvetia" 
and  "Thtirgan"  have  Iwen  fitted  iiiih  the  eleotrif:  light, 
and  tUo  Nurt)i-Eiut«m  KailwuyH  intend  adopting  it  for 
all  their  »t«iiriioi-!  on  the  lake  of  Constance.  At  tlic 
Hotal  Engudinei-  ICulm  at  St.  Moritz,  10  arc  and  aliout  700 
glow  bimps  ara  inslaUed.  This  lighting  can  be  greatly 
extended,  z*  otdy  half  of  tho  ivntcr-jioiver  of  180  h)*. 
available  19  at  prctcnt  utili^^cd.  A  scbemu  is  a.]ao  on  foot 
for  lighting  the  town  of  Interhken  electrically,  and  a 
Gommenconiont  will  bo  made  by  tho  erection  of  arc  kiiipa 
in  the  H<^how«g«s  and  the  birgo  hotel  situated  there. — 
Indiutriff. 

Accamiilatora.^Prof.  Tito  Martini  publishes  in  a 
pamphlet  of  10  {xtgc^  which  he  read  to  the  Royal  Imtitute 
of  Science,  Literature,  niid  Art  at  Venice,  hi«  report  on  the 
rarious  triali  which  he  made  with  the  accumnUtom  of 
Montaud,  Cujiostall  (Fiibrik),  Scllon-Volkmar,  and  Trc- 
risiaii.  Th«  rciult  of  thu»e  Iriidfi  was  thut  thu  accumu- 
latorB  of  SelloR-Volkmar,  as  supplied  by  the  E.P.8.,  and 
those  of  Trevisian  are  much  to  hs  preferred  to  the  other 
two  types.  It  id  specially  iiol*d  of  the  Sellon-Volkmar 
tjrpo  that  it  maintained  \t-»  good  reputation  in  every  re«pcct, 
and  the  Professor  aUo  Rjieaks  very  highly  of  (he  less  known 
oiake  of  his  countrj'tnan,  atid  specially  reports  that  thia 
type  dii^lingiiii^hos  itself  o«poctally  by  the  long  life  of  tho 
positive  platen. 

"Joomiii"  of  the  Soelotjr. — Tho  new  part  of  tho 
JvuimI  of  the  Society  of  TeluyniiihEngiiieorH  hiw*  jiut  bwn 
i»itod,  and  cont^iinn  the  j)ii|*er  by  Mr.  \i.  van  Fisclior 
Treuenfcld  niwii  the  "  I'rcsont  t^tatc  of  Fire  Telegraphy/' 
und  the  discussion  thoit'ou ;  ulito  the  jxkpur  by  IVnf. 
Uiicker,  FJi-S.,  and  C.  V.  Boya,  A.K.S.M.,  "On  the 
Optiail  Demonstration  of  Electrical  Su-esa."  We  cnnnot 
help  referring  to  a  Mntonco  of  Prof.  S.  P.  Thora|i6oii  during 
the  discussion  on  this  Utter  ]Ktpvr,  in  which  he  refers  to 
tBat  oxcellent  little  book,  by  Mr.  F.  C.  Webb,  on  "  ElecUic 
AccuniulntioQ  aod  Couductioa."  In  our  opinion  tbia 
book  ought  to  1)0  re-«dit«d  and  n^puUishiMl.  It  was 
not  a^iirociated  when  originally  wrjtteu,  becaiLse  so  much 


bofiire  itJ9  time,  and  had  but  a  limited  circid.ttion.  But  to 
i4?tuni  to  the  Jvuittal.  The  niunber  concludes  with  u  Untof 
additiouB  tfl  the  libi-ary,  the  socisty's  balancu^beet,  and  the 
iilmtracts  of  foreign  [laijcra, 

Isolated  Electrio  Xiighting  in  Towns.— l^gal 
proccedinpi  have  liocn  infiUtutc-d  iigaiiiitt  thi:  inaiiagvrs  of 
the  Vaudeville  Theatre  and  the  C*f6  Am^ricain,  in  Pane, 
by  the  inhabitants  of  the  houses  adjacent  to  these  two 
isstaliliRhnienU.  They  comphiin  not  only  that  the  court- 
yanls  of  neigbbouring  bouses  are  filled  with  smoke  and 
blacks  iirising  from  the  engines  used  to  drive  the  dynamo 
niiU-hitieR,  but  also  of  the  vibration  produced  by  the  enginw 
in  qiication.  Tho  object  of  tho  procoodinga  was  to  oimun 
(he  ap[(ointmenl  of  an  exjiert  to  ooiuider  ami  to  cjtry  into 
ulToct  tho  work  necessary  for  abating  the  nuuaDce.  This 
object,  we  arc  intormod,  has  boon  attained  in  the  ai»poiut- 
mcnt  by  tho  iwosident  of  the  referee*  of  an  «loctri«il 
oiigiiioor,  M,  Fribourg.aa  the  expert  in  quwtioJi. 

Electric  Crioket  Club. — At  tho  annual  dinner  of  the 
OinlilV  Electric  Cricket  Ciuh,  Mr.  Gavey,  in  responding  to 
the  toast  of  "  The  Servioe,"  spoke  of  the  adTancomcnt  and 
inipi'ovenieut  in  telegraphy  generally,  and  «8|jecially  in 
Canlitr.  Thnt  toivn  wa^  rapidly  growing,  but  the  tclegra|>kk 
Msrvito  kopl  well  ill  lulvancu.  A^  an  iustaoce  of  it«  progress, 
ho  said  that  two  tnink  lines  were  now  to  be  lavl  down  in 
order  to  connect  CardifT  for  the  firet  time  with  Glasgow  and 
Manchester,  so  that  by  tho  middle  of  uoxt  summer  Cardiff 
would  bo  in  direct  communication  with  the  moet  importuit 
of  thu  large  manufacturing  and  commercial  centres,  and 
thus  occupy  as  good  a  [losition  as  any  town  in  the  country. 
The  toast  of  "  The  Electric  Cricket  Clnb"  was  given  by  Mr. 
S.  Jones,  and  the  captain  (Mr.  U.  Ei'ans)  and  secretary  (Mr. 
Baxtoi)  re«|>jnded.  Other  toasts,  songa,  rocitatioos,  Ac, 
folowod,  and  »  convivial  evening  was  spent.  Why — oh, why' 
Mr.  Albright,  Mr.  Stcpnoy  Eawson,  and  other  athtetk 
olcctriciansj  do  wo  not  gel  np  a  jxiripatetio  cricket  club  for 
the  London  district. 

Obituary.— Many  memhens  of  the  Society  of  Telegraph 
I'liigineerg  n  ondercd  at  tho  last  mcetiug  to  bfiAT  so  hi^  an 
oiilogium  from  Capt.  Douglas  Gnlton  upon  one  whom  all  who 
knew  him  regret  to  have  lost,  but  whose  name  was  not  so 
familiar  to  the  younger  generation  of  eloctriciaoa  a§  it  was 
to  those  who  were  pioneers  in  submarine  teleigniphy.  Ths 
late  T.  K.  Cramptoii  was  a  friond  of  the  old  school,  whose 
hand  cliutj)  was  on  warm  as  his  heart  was  large.  He 
wax  a  genial  cnmjianinn,  and  cared  more  for  honest 
friendship  than  for  the  fickle  praise  of  sycophants. 
To  hin  energy  and  obility  tho  sucoeas  of  the  cable  from 
England  to  France  was  greatly  duc.  The  writer  has  ofiea 
chatted  with  the  veteran  over  those  old  days,  information 
about  which  is  so  frec]ueiitly  iiioon-ect.  But  Mr.  Cramiiton 
made  a  name  in  dii'ectionit  othur  than  telc^craphy,  aixl  if 
better  known  to  the  world,  |*erhaps,  in  ooiinection  with  his 
railway  work  than,  in  any  other.  Uis  presence  will  be 
greatly  missed  by  a  select  circle  which  used  to  bo  nierrj'  at 
each  return  of  the  meeting  of  the  British  Association. 

TractiOD  in  KlUs. — At  the  Tremontand  Suifolk 
Lowdl,  Mu£6.,  an  ini-tallatiou  of  Thomsou-Uouttoa  electric 
motor  cars,  for  hauling  tho  bales  of  cotton,  ice-,  has  boco 
working  very  successfully  for  some  months.  The  motor  is 
mountE»l  on  a  specially  constructed  car,  the  current  being^ 
conducted  by  a  single  ovorhcud  hue,  rciurniag  by  the  rails 
Tho  motor  will  draw  four  Lous )  thonuJssrelfud^iu.  gauge 
and  extend  for  $00£t.,  runningthe  full  lougthof  two  1 
and  up  an  incline  across  a  bridge.     It  is  fumlahed 
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Kvnning  switch,  iipecd  rctcilutor,  luid  bnilie  liuniUo,  and 
■  licteil  writh  »o  much  Mliefitctioii  l-lmt  the  mill  owners 
>nt4)inj>liito  conairtemblo  wctoiisioii,  and  tbo  Thotiisoti- 
Hottstoii  Klectric  ComiHiij"  arc  iiii<1ers<too(!  tn  he  |iie{i:irtiii; 
for  confliJcruble  work  iii  this  direction.  For  large  mills, 
with  their  loiig  liucs  of  fluoriiig,  a  Bniall  ])lutfnrm  ciir,  nni- 
titng  throughout  their  length  on  iinrniw  •r<ni;;c  rails  to 
(listribuU.-  or  gather  th«  nuitortiil,  b  e.Lpii1>lo  of  very  grnoral 
jiiioptioii,  »jii]  ii  is  Ktid  Ijy  the  millHxrners  to  W  one  nf  the 
nuiet  convenionb  tiK-chuiiicuI  lu-nm^mctits  tiiey  have  about 
tkoir  whole  mill. 

Indian  Telceraph  Service.— Mr.  Coiiybeare  asked 

^the  L'ndflr-SctTctiir)'  of  Stwto  for  India,  on  Tuesdiiy,  what 

been  the  result  of  the  Af>ecin1  mdiiconu'nt«  to  t-etire 

to  the  ofRcerK  in  th»  hlockcil  yitiii-K  vi  the  Iiidiati 

Te]egni|jli  aerrice  ;  n'hctbor  such  inducemeiitja  ha<)  had  the 

ilf-tired  effect,  uiid,  if  not,  wlmt  was  the  caase  of  failnre  ; 

whether  it  was  the  fuct  that  [iruiaotiuna  in  the  telegraph 

•errice  were  now  mwle  only  twka  h  year ;  whether  the 

effect  of  this  amingenitint  waa  to  itillii:t  a  Ii>s9  of,  |Wrha|i9, 

MroRLl  months'  pay  and  pmmotion  in  the  fjise  of  thoae  who 

were  mored  up  into  varancictf  in  the  iiitcniils  Wwcen  the 

btenoiat  proraotioii  days  ;  tind  whvthor  euuh  <i  rulu  van  in 

force  in  any  other  branch  of  the  jiuhUc  »or\'ic«.     Sir  J. 

Gorrt  answorod  that  the  first  [wnwl  at  which  retirement 

iBight  have  taken  place  wa«  March  31.     No  iiitimatinii  as 

tn  llie  result  hus  yet  been  received.    Pei-manent  prumotions 

«rc  r»ow  only  made  twice  a  year,  hut  acting  promotions  are 

nude  0*    Ta«uicio»   occur.      The  full  pay   of  the  higher 

rink  ia  not  attained   until  the  |>«rniikncTi  t  apjv^intment  is 

made.     Meantime   an   acting   allowance   id    reccivoil.     Xo 

nicb  rule  is  in  force  in  other  dejurlmciitd  of  the  public 

H    >ervioe. 

^H  Tranamlssion  of  Eaergy  In  Snaln.  — A  comjiany 
^F  in  Valencia  hits  obtained  u  t^'nctj^-iiuii  for  thu  distribution 
I  wcr  a  diataiicc  of  .1&  milo;  fif  motive  jwwer,  to  the  extent 
I  of  3,000  tn  4,000  h.p.,  which  is  to  •'upply  the  reijuirouiunts 
f  of  the  town  and  lt«  neighlmiirhood.  Tlie  comjjany  In  nues- 
V  tion  in  in  negotiation  with  noveral  Knglinh  lirnis  relative  to 
tbo  execution  of  this  undcrtuking.  The  Tiiria  river,  from 
'vhich  ]wwftr  m  initially  to  bo  obtained,  supplies  about  10 
cribic  metres  of  water  ]ier  sec,  niirl  has  a  fall  of  32*4  motroe 
At  the  gioint  where  the  supply  is  to  be  utilUed.  The 
ttxpenae  of  derelopiug  the  motive  |)owor  is  c»tiinat«d  as 
f oUowB : — 
Intcreat  at  5  per  cent,  ou  an  initial  capital  of 

3.337,fi00fr.    166,3s7fr. 

.AmnrtisatioD  in  SO  years  of  flood  gates,  kIuIcos, 

*tc. — say  5  per  c«ut.  on  176,675fr.  8,850„ 

w^niortisition  in  20  years  of  the  clvctricjd  up- 

IKU-atiis— say  S  |ior  cent,  on  y40,3r>0fr 42,03n  „ 

•^niortiitation  in  W  yoan>  of  the  electiic  line  and 

its  aoceseorios— Bay  2  jwr  cent,  on  DCO,950fr.      19,225  „ 

^laintenance  of  hydraulic  niaebines (t)  Memoir 

Sbtaiatcnancc  of  electrical  apparatus  at  the  rate 

2pcrcent,on  1,801, 325fr. 3f!,0261r. 


Total 277,826fr. 

B«tMll. — This  capital  of  the  Seine  Inferieurc  appears  to 
Vk  lenving  the  capital  of  Franee  far  in  the  background. 
SesidM  tJiQ  work  done  by   its  central   lighting  station, 
^evnal  considerable  iaataltalious  haru  recently  Ijooii  L'airiixl 
^Hit.    A  waterfall  situated  about    1,')00  metres  from  thu 
'Vorksof  M.  Giion  hiis  been  utilised  for  the  production  of 
vieetric  power;  and  the  llionison-Hon^ton  Coni[xiny  huvu 
installed  nine  arc  Ltmps,  each  of  l,200c.p.,attbese  works.  A 
it  from   the  same  aoiirce  illuminates  serera.!   krg^ 


■Mntrent 


greonhouses  belonging  to  M.  F.  llichard,  horticulturist,  nt 
Itoucu  ;  and  the  ofToct  of  the  light  upon  vcgctution  is 
therein  being  invostigsited  by  the  Kouen  Horticultural 
Society,  who  intend  to  iiwue  a  rojiort  on  this  question.  The 
office  of  the  Puhvitf  rk  Nwmiitidir  is  1>cing  fitted  with  35 
incandescence  lamps,  supplied  by  a  small  Thomson-Houston 
machine,  worked  by  a  gas-motor ;  the  lighting  being  aafe- 
giini-dcd  by  mcmiR  of  an  acciimniator.  Xegotiations  are  in 
progi'?**  with  reference  to  the  lighting  of  the  church  of  St. 
Ouen,  on  the  Place  de  I'llotel  dc  Villc,  by  means  of  100  arc 
and  350  inuuideitcence  lampa  ;  the  motive  power  being  sup- 
plied by  qteam  engines  at  a  dtBt«.nce  of  three  kilometren 
from  the  church.  Applications  have  been  made  to  the 
Municipal  Council  for  authority  to  light  the  theatre  and 
Hereiiil  [niblic  cstubliBhmcntB. 

The  Ader  SiErnalUng-  ST^tem. — According  to  the 
fiiilUtia  i!(  f  Elictncitc,  thu  experiments  made  on  the  system 
of  sigualling  by  means  of  telejtbonos  through  long  aub- 
marine  cabteit  justify  the  ex[>ectation  that  the  speed  of  sig- 
nalling tbi'ough  such  cabivs  may  bo  increased  by  this 
means.  This  would  of  course  render  M.  Ader's  invention 
of  pnirtical  imt*ortince — perhaps  of  very  considerable  im- 
iwrtanco— in  submarine  telognpiiy.  The  system  ia  ques- 
tion is  very  simple,  and  is  at  least  of  interest  from  an 
abstract  point  of  view.  At  the  recoi^-ing  Htatioii  the  cable 
divides  into  two  branches,  each  of  which  passes  to  earth 
through  a  telephone  and  a  local  battery.  The  two  bat- 
terien  have  opposite  poles  connected  to  the  cable,  and  are 
of  such  strength  tluit  one  or  the  other  of  them  nearly 
ncutmliees  an  arrival  cuiTOiit  iii  a  given  direction,  whilst 
reinforcing  an  arrival  current  in  the  opposite  direulion. 
By  moatiH  of  an  intemiptnr  connected  to  each  telephone, 
the  instniraentA  are  caused  to  emit  a  different  note  when 
travoTBcd  by  u  current.  Thus  a  positive  Hrriv»I  current 
sounds  the  note  ivl,  fui-  instance,  in  one  of  the  telephones ; 
whilst  the  other  remains  mute  or  nearly  so,  whilst  a  neg:t- 
tive  an'ival  current  will  sound  ilo  in  the  other  instrument. 
The  system  is  probably  already  familiar  to  many  nf  our 
rwiiders  ;  but  to  others  it  may  be  rendered  intelligible  by 
tho  aliove  brief  description. 

Telegraph  Clerka. — Viscount  Curzon  on  Monday 
asked  tbo  Poetmastcr-Gcncral  whether  in  Octo1>er  and 
I'obruary  lii»t  clerks  at  the  Central  Telegraph  Station  were 
piximoted  from  the  second  to  the  first  elaas  three  years 
before  they  reached  the  maximum  of  their  class  ;  whether 
clerks  of  from  17  to  19  years'  service  had  been  waiting  at 
the  maximum  of  tho  ii  rst  class  for  1 3  months  ;  and  whether 
thet^  was  anything  against  the  ability  or  character  of  these 
clerks,  and,  if  not,  why  this  ]Hirtiality  was  shown  to  one 
class.  In  reply,  it  was  stated  thxit  the  facts  sot  forth 
in  the  i|ucslion  were  substaiitiidly  correct.  In  the 
one  Knao  there  wore  vacikiicios  at  tho  time  on  bho 
higher  class,  whereas  in  the  present  case'  there  are 
no  vacnncios,  and  conit<K[uenlly  no  promotinns  can  )io  made. 
In  answer  to  Mr.  Carcw,  Mr.  FtaikeR  al»o  snid:  On  the 
acquisition  of  the  tolcgraplis  by  tho  State,  the  roitsou  for 
subjecting  tho  tclognphiste  at  tho  Central  Station  to  a 
deduction  during  absenoefrotn  illness  was  that  they  might 
not  be  subject  to  different  rules  from  those  which  appHod 
to  Post  Office  servajits  of  similar  grade.  These  rides  have 
been  cotiHidcrixl  iiguin  and  aj^iiin,  and  I  am  not  prepared  to 
alter  them.  Full  pay  during  fllmence  is  confined,  as  a  rale, 
to  those  who  occupy  the  more  responsible  positions.  Tho 
officers  of  the  intulbgonco  branch  are  picked  men,  selected 
from  the  whole  body  of  tolegraphists  throughout  the 
kingdom. 


Th«  Eloctrlc  I^ht  In  Italy.— In  tlii'  rajwrt  prt'- 
seiileil  by  Ltic  Adttiinuirutivc  Cuuiicil  to  the  (joncnil  tnuut/- 
ing  of  tbe  Ellison  Company  in  Mitati,  Lbe  iiicreiiitc  of  joint 
stock  eiiturprise  is  joiiited  out.  At  lliti  omi  of  last  Doccm- 
bcp  the  infttalktions  alrwidy  carried  out  compmod  11,010 
incaiidoseonce  and  218  are  lamps — th&t  is  to  say,  1,470 
iiicaii'leNcerice  ami  04  arc  Uni])$k  over  iind  a.bove  the  number 
that  had  been  iiiftlalled  in  Oececnhcr,  IS8Q.  Tbe  receipts 
amountod  to  564,632.27  lires,  Bhovring  itn  inereaao  of 
161,728.84  lire*  over  th«  |>rc(.'odtiig  y»Ar,  whilst,  on  tho 
othor  hand,  the  expenses  have  increaacti  during  the  same 
[Mriod  only  hy  63,307.2S  tiren.  The  number  of  ifloktad 
instalUtioiiH  bus  very  much  iiicrcuocl,  tlie  most  tmjiorlant 
oE  these  caniwl  out  in  lt}87  being  tboac  of  the  San  Ciu'lo 
and  SiaiinaziKiro  theatres  of  Naples.  The  result  of  the 
jirucoodirigH  uf  the  gas  compdiiioti  ug:tini^t  the  Munici- 
pality of  Miluu  has  given  a  froi^h  xtimuluj)  Ui  the 
electrical  induxtry.  For  the  information  of  Home  of 
our  readors,  H'e  nmy  state  that  thla  t'osult  vaa  thiit 
tho  court  rejected  the  application  of  tho  ga*  company,  and 
authorised  tho  inunici|ta1ity  to  iimtall  electric  li^^hting  in 
the  streets.  It  is  true  tbut  competition  on  the  prt  of 
gas  is  still  prevalent;  but  thiit  judicial  decision  hn-t  bad 
tho  effect  of  reducing  it.  Moreover,  there  is  ])lenty  of  iviom 
in  Milan  to  allow  of  the  two  eysteras  subsisting  together 
nde  l>y  side. 

Sbukospoare  and  Zleotrlcitjr.  — Theuime  year  which 

siw  tJif  publication  i_if  (.!ill>t;il'o  work  on  electricity  witiie^WMJ 
alno  tJie  uppearaiice  uf  Sh^ikctii^sU'c's  pUys  ot"IIamlet" 
and  "  Much  Ado  About  Nothing."  That  Shakespeare  had 
coiiaidonible  knowledge  of  atmoRpheric  phenoTuona  now, 
but  of  4;<iur8fl  not  then,  known  to  be  electrical,  in  ap{uirent 
from  rauny  instances-     WitiiosB  Prosiiero'i* 

"  to  t1ic  ilrrtiii  rsllliii^  thmiil«ir 
Hire  I  givea  (ire  ami  rlfttfA  .lov^'e  itout  oak 
With  hUawii  hoit,'* 

Ur  Ariol's  eclf  description  in  the  guLse  of  St.  Elmo's  fire : 

"  SomtftiiriM  I'd  lUvidc 
Ailtl  buni  in  uiiinj*  [ilactn:  uii  tlie  [u^iiiiuit, 
Til*  yanlR,  aii<l  hotniprit  would  I  Knao  AittincXly, 
Tlicu  inoct  anti  join. 

There  are  but  two  paflaages,  6o  far  aa  I  have  been  ahlo  to 

'  discover,  in  which  tho  |>oet  mak««  reforence  to  the  attraction 

of  iron.  The  first  is  in  "  MidBuninior  Night's  Drejtm"  (Act  ii., 

ecoDO  2) : 

"  Y«ii  Jr»w  11IL-.  you  U«fJ-!i««rtuit  sUumaDt. 
Hut  ypt  you  (IiBH  not  iron,  for  my  lie*rt 
!■  trti«  •«  <tcul.     Ixkvt'  you  your  \tovet  Id  draw, 
And  !  iltall  havn  iio  jiowm  to  follow  yoti." 

md  is  in  "  Troilus  and  Crewida''  (act  iii.,  ecena  3) : 

" Uutli  tifM  with  tttiittUfii 

A*  tma  »  nli^l,  ft*  plunlago  tn  th*  monii, 
At  *un  tO'iUt,  u  tiiitlo  tv  li«T  lUftU, 
As  itou  to  iiliinsiit." 

Park  Britjamii)  iit  AyrU  "Fontm." 

Writintr  TelographS.— In  tho  House  of  Commons 
tho  other  day  Mr.  M'Kwiu»  uketl  whether  tho  l'o»tnuifltcr- 
Geiioral'Ki'efuaat  to  grunt  a  lirenco  to  the  proprietors  of  tie 
Writing  Telo),Taph  W!i«  indicative  of  a  rL-solutiou  to  dejwrt 
from  the  position  token  up  by  tbu  Government',  su  doliiiod 
by  Sir  Henry  James  (thou  Alton ley-Genenil)  on  the  loth 
of  Decorolier,  Itf^O,  in  the  <ase  of  *'TJie  Attoniey-Geiiera.1 
V.  United  Totophone  Company,"  as  follows : — "  There  ib  do 
desire  ou  tlie  part  of  tbe  Crown  to  check  itiveiition.  I  mo«t 
emphattcaUy  disclaim  that.  Inventors  and  com[)anies  vfill 
always  bo  dealt  witli  in  a  libctal  spirit  if  tboy  i»>U9cab  to 
become  licensees  of  the  Crown  '';  and,  seeing  that  the  pro- 
pro[>riotors  of  tho  W'ntiiig  Telegraph  only  wished  to  become 
licettaees  of  the  Crown,  why  should  thvy  be  ti^eated  dif- 
lereat}^-  from   other  comixuiies   usiug  telegraph  ayatcmB  i 


Sir  fl.  RIaxweli  repliud  that  the  Postmaster-General 
nut  succ«:vdod  in  flnding  a  record  of  the  statement  attribui 
to  the  right  hoii.  member  for  Bury.    The  argamonts  in  the 
case  of  "The  Attorney-General  t:  tho  Edison  Tolcphono 
Comjfany"  (it  was  not  tho  United  Telephone  t'-nropdnyi 
wore  ooncltidLid  on  the  3rd  of  December,  1880.    Ju'igmei 
wji)i  given  on  the  20th,  and  there  were  no  proceeding  i 
Court  on  the  IfitJi.     In  the  ebeenoc  of  more  ttpecilic  itifoff 
mation,   therefore,   he   was   not  able  to  follow  the  hon 
member  in  his  reference.     Ho  oh«orvo*i,  however,  that  tli 
Telegraph  Act  of  I«69  Icavea  it  U»  the  I'ostmaster-Ceiwmil 
discretion  whether  a  licence  shall  or  shall  not  be  granted 
a  pcrsini  or  cnmjuiny  pi-ojHwinj;  to  transmit  telegrams, 
llic  Guveniment  have  never  aiwumed  tbe  position  of  grant 
ing  indiscriminately  a  licence  to  every  inventor  of  a  nei 
form  uf  npiKiratus. 

Hamburg. — Tlie  electric  light  instalUtion  of  the  K 
Pnrt  iind  Docks  of   namlnirgh  will  comprise,  when  finish 
50  arc  liiinps  of  10  am|»eres  and  alx>ut  4,000   16  caJidU 
jHiu'er  incandeiiccnt  lamjM.     Tlie  are  lam^w  are  grouped  i 
mnea  of  10,  and  each  circuit  is  fed  by  its  own  dyuann 
The  incandescent  lamiw  arc  in  multiple,  aiid  divided  into  ;) 
number  uf  ciruuitn,  the  current  for  which  can  bo  arrauge«l 
frotii  the  switch-board  in  the  dynamo  room.     The  motivs 
powur  fur   Lhu  inuuidcscoat  cii-cuit  is  obtained  by  three 
|Xiirs  uf  cumpoTind  engines,  each  of  220  horse-iiowor  nominal 
Two  of  tliese  engines  are  already  in  place ;  the  high-prcaeur 
rylin<Ier  is   10  centlmotroi  in  diameter  vith  80  stroke,  an 
tho  low  jirossuro  60  ceiitimctrou  tit  diameter  with  the  ma 
stroke,     The  engines  nin  at  100  rovolutionfl  per  minnU 
There    will     be    six     dynamos    for    the    arc    lajii|JS — fi 
usually    working   ;uid    one    held    in    rescnre — driven 
a  Mn};lc  cylinder  iiou-coudonHing  engine,  with  a  cylindi 
3G:^mm.  in  diameter,  and    having  72Jmm.  stroke-      Tb 
engine  will  mjike  90  revolutioiiK  [ler  minute.     Tbe  li 
will  be  carried  in  rectaiigiilar  iron  pipe  couduita  nndei 
ground.     Tlie    power    ia  transmitted  from   tho  engine  h^ 
meanfl  of  belt^  and    cnunt«rshafte.     Six   8-pole  Scbuckert 
maehiiiea,  making  350  revolutions  per  minute,  will  fiimiiii 
iL  maximum  ciirront  of  400  amperes  under  a  prosartreof  IM 
ro\ta  for  the  incandescent  lighting.    The  current  from  1I10 
machine  is  laid  to  a  distributing  board  ;  an  ammetet  i) 
placed  in  the  circuit  of  uueh  dynamo  and  in  each  eitemr 
circuit,  of  which    there   are   eight   actually  laid.     Hu 
voltage  is   re^dated    by  an  automatic  regulator,  and  tbt 
^tBte    of    tho    lamjis    at    various    poiiiu    of    the    circiut 
is  shown  by  guide  lamp»  in  the  engine-nxHs,  fed  by  moat 
of  wires  broui^bt  back  from  selected  iminle  of  the  priiici|sl 
circuits.    When  the  machinoe  ikre  coupled  in  panlW,  * 
rofiistiuicc  is  u^  to  obtoin  the  same  voltage  at  the  terimaili 
of  the  machine.     The  pressure  at  the  lamp  tormiwdii) 
obtained  by  interposing  more  or  less  resistance  in  ti* 
service  mains.    This  operation  is  effected  auloniatirally  H 
meatia  uf  eloctro-magiiete  and  reaistance  coils  in  oxb  0 
the  principal  circuits.     The  commutator  of  this  reMtmn 
coil  is  eomposod  of  a  cylinder  with  metallic  bare  of  iine^ 
length,  which  automatically  make  contact,  and  thus  itUt 
]K}90  in  the  circuit  a  greater  or  less  nambor  uf  cuitt  "^ 
German  silver.     In  addition  to  the  ammeter*,  TolttDfl^ 
arc  also  used,  and  the  total  consumption  isregistercd  V 
Aron-Coloumb  meters. 

SouUuunpton.— It  ap[>ear8  likely  that  Sou 
will  c<hnrtly  have  an  op{X}rtunity  of  testing  the  caps' 
of  oluL-tricity  ;  at  present  in  the  shape  of  the  dectric  li^ 
though,  having  regard  to  the  wide  field  for  oi>eraUoD  id  ^ 
town,  it  is  not  impi-obabte  that  the   current  will,  b  tbt 


ton,  lie  ado|rted  far  other  |)iir|ione!i  thiiii  that  of  lighting. 
In  Uie  first  plaw,  vre  have  the  Soiithaniptfui  Klectric  Light 
and  Power  C'ompuiiy.  wbicli  baa  1«xmi   rcgiatorod  wn'th  a 
capital  of  £30.000  in  £^  sluti^e,  "tu  carry  mi  the  biuiimas 
of  elMtricJane,   mechiinical  «ngiDeen  and   mnnufaotureTS, 
AoA  workers  niitl  disalciti  in  electni.'ity,  motive  |wn-er,  and 
ihtv'     It  in  [tropoiied  Ui  *tiii't  with  L,000  {;low  lumps  und 
,t  suffidonl  to  work  them.     These  knipti  wit]  be  ctiictly 
in  tho  shops  and  other  placen  of  businoas  in    the 
'district  eurroiinding  the  central  station,     The  system  to  be 
I       uaed    a«d    tho  methorl    of  distribution    have  yet  to  bo 
ilacidfld   on.      The   station  will   be  nitiiated  in  tho  High- 
I       street,  on  prcmiiies  in  an  oxcollcnt  (xisition  for  the  puqK)i«e, 
,       and  coutainiiig  ttniptc  accoiomodation  for  the  plant  lM>th 
for  the  present  work  uiid  for  future  oxtensiuns.     The  hrat 
Mlbscribera    Ui    the     (!;ora|)any    are    all    rtuidents    in     or 
I       near    the   town,   and    are  intimately  connected    vritb  it. 
The    undertaking  i*    favoiuably  r«prdt*d    by    ma-ny    nf 
^^Lbe    leading     tnulcainen;      uml     with     all    thcxo    things 
^^Bh    ita     favour     the    Comimiy    should     bo    a    success. 
^Blt  a  meeting  of  the  Town  Council  on  the  3r>th  ult.,  the 
^KSpeeial  mid  General  AVorks  Committee  re]>ort«d  ihut  lliey 
had  Kgaiin  ronsidered  the  report  of  the  1>orongh  sin-veyor 
(Mr.  Bennett)  as  to  the  cost  of  lighting  by  electricity  the 
Audit  Houac,  the  Guildhall,  and  the  Hartley  Institution,  as 
well  a*  the  Cori>oRition  Wharf  at  Chftj**!,  and  rertain  streets 
in  it8  neighbourhood,  iind  reconinion4led  the  tuloiiiioii  of 
the   re^mrt.     It  in  intendeil   to  utiline  the  he^t  from  the 
'       reftiflc-dcatmctor  at  the  (Jorporation  Whurf   for  generating 
the     current.      The    dvnnmoH     will     eliari;u    u    Hot     of 
i»ccumu];*U>r8,    and    from    these    the    lamps  will    be    lit, 
The    pt-eaent    coat    of    lighting    the   alKive-imniwl    places 
by    gas,   including    the    church   clock   of    Holyrood,    and 
a     Sugg'ii     lamp     near     the    church,     is     XST8.     lOs., 
whilst  the  electric  light  is  entiniated  to  cost  £207.  lOtt., 
thus    abowing    a    bahtnco    of   £171   In  favotir   of    elec- 
tricity.    This  largo  «kving  is  duo  to  the  fact  that  there 
tfl  no  cost  (or  fuel,  iis  the  burning  refuse  in  the  de«lructor 
supplies  the  heat.     The  estimated  coat  of  the  work   is 
£1,440,  for  which  it  »  intended  to  invite  tondcn.     It  is 
thuB  iiTobablo  thut  Southamptuu  folks  m«y  shwrtly  be  in  a 
lition  to  appreoiate  the  value  of  electric  lighting. 


Price  of  Gas. — It  is  often   interesting  to  electrical 
jneers  to  know  the  price  of  gas  in  any  district.     The 
following  mblo  (taken  from  an  Abenloen  [wpr)  gives  such 
prif*«,  arxl  the  niimljer  of  consumei's  for  vaiioug  CuwtB : — 


Uiwii. 


30,000 
12,300 
22,000 
37,000 
31,500 
50,000 
30,000 

5.000 
'i-i.0i30 
2S.OO0 
15,000 

3.800 
26,000 
42.000 
IG.OOO 
40,000 
2J,WW 
.IH.OOO 


Town. 


niuml. 

list  ill  ^ 

JloKiT  111 

OaliJIen. 


I«rlOOO 
fwt. 


Aberdeen    15 

Altrincham..... 19 

Arbroath 27 

Ashton-undcrl.ync    19 

narnaloy 18 

Borrow-in-Fumeai 20 

B«tl«y 17 

Becclos    U 

HiUlon    16 

Ko<inicmouth l.^J 

Rnnulcy ir> 

Rittway  10 

Barslem  IB 

Bnttonon-Tront-.... 1« 

Biuy  St.  Edmund's    16 

fambridge 17 

Canterbury 16 

(Carlisle 19 

Cbdmsford U 


3 
3 

H 

4 

6 

6 

0 

S 
10 
10 
10 

0 

(J 

0 
6 

0 
7 
6 
7 


No.  fif 

con- 

■uui«ra. 

744 

3,300 
5,041 

R,I>6S 
3,ff00 
2,46fl 
5,200 

337 
2,100 
1,850 
2,500 

230 
3,120 
3.600 
1,000 

2,100 

5.600 

860 


Poim- 
Utiau. 


37,000 
12,000 
23.000 
25,000 
30.000 
47,000 
3.5,000 
35,000 
50.000 
33,000 
22,000 
30,000 
47,000 
21,000 
38.000 
3H,000 
23,000 
.16  000 
46,000 
4S,000 
50,000 
16,000 
21,000 
23.000 
."^0,000 
50,000 
26.000 
20.000 
20,000 
24,000 
26.000 
2.^000 
23,000 
25.000 
38,000 
32,000 

a-^ooo 

2.^000 
31.000 

40,000 
30,000 

srj.ooo 

45,000 
20.000 
18,000 
90,000 
26.000 
36,000 
44,000 
30,000 
21,000 
i'4,000 
1 2,000 
40,000 
23,000 
32,000 
36,000 
3S,000 
26,000 
25,000 
37.000 
30,000 
27,000 
25,000 
37.000 
48,000 
30,000 
25,000 
35.000 
47,000 
32,000 
21,000 
45,000 
25,000 
42.000 
22.000 


Town, 


ninmj- 

iiBtiag 

powsriu 

cutdtsB. 


PrtM 

psilOOO 
uuUli- 

fHt. 


Cheater   17 

Chesterfield     16 

Ckyton   16 

Coatbridge 26 

Colchester  16 

C<)ventry 174 

Darlington 16} 

Danven   18 

Devonport 18 

Dewebury  18} 

Donc&eter 16 

Dover 15 

Dudlejr    15J 

Dumfries.... 27 

Esewr 14 

Gloucester 18 

Graveaeiid 17 

Great  Grimsby  14 

Great  Yarmouth    12 

Hanley    15 

Haille[jool»  (The) Ifl 

Ha^lingilon 18 

IlarwicK 14 

I  ley  wood 18 

IiMwich 16 

Keighley... ". 18 

Kilnianiock 2" 

Kiiigiitoii  oii-Tb&mel 16 

King's  Lynn   H 

Kirkcaldy    28 

Kirkcudbright    . 28 

T^nciigter    20 

Leamington    17 

Leigh  18 

Lincoln 17 

Longton 15i 

Longwood  18" 

Lowestoft 14 

Luton , i.M».  17 

Maccleafield    19 

Muidi^tone  „ 16 

Merthyr  Tydvil 15 

Mitcham 15 

Nekon-iii-Maraden 17 

Newcastle  (Staffs) 16 

Norwich I4J 

OUllmry 16 

Over  Darwon ,i,.  17 

Oxford    16 

Perth  29 

Peterborough 17 

Pondereoud 15 

Pudscy    16 

Eadcliffe 18 

Ifiimflgalc 16 

Kichmand,  Surrey 15 

Rolherham 16 

Sciirhoroilgb    17 

Hhrewflbury 16 

Smethwick 17 

Southport  2! 

8owerby  Kridge 19 

Stuluyhridgc   16 

Stoke-on-TVent  16 

^toiu'bridge 16 

Stroud......... 16 

Tipton 17 

Tor^iuav 16 

Tmibritlge  Wells    15 

Tvnemouth.... 14 

\Cakefield 17$ 

Wnlhwey , 20 

Warrington 18 

WiUnes 17 

Worcester 18 

Workington 18 


il. 

4 

3 

4 

9 

9 

0 

I 

3 

6 

0 


2  11 

3  0 


2  11 

3  2 
3    0 

2  6 

3  9 
0 


3  in 

3  2 
3  6 
3  4 
7  1 
2  10 
2  6 
2  II 

2  8 

3  0 
2    9 

4  4 

2  8 

3  0 


2  7J 

3  0 
4 

9 


8 
9 
4 
6 
4 

:t    6 

2  10 

3  i 

2  9 

3  0 


3  10 
S     4 


3    0 

2  6 

3  0 
2  10 
2  11 


No.  ftf 
con- 

3,000 
1,522 
2,662 
4. .500 
1,280 
5,000 
.1,100 

400 
3,000 
6,500 
2,000 
2,212 
2,200 
3.000 
.1,(>50 
3,800 
2,S0O 
3,329 
%iOO 
S,300 
3,500 
1,600 

330 
4.118 
3,000 
7,650 
5,000 
4,000 
1,500 
6,000 

S90 

3,200 
1,600 
6,500 
3.500 
2.300 

932 
3,000 
8.500 
2,500 
1,180 
2.060 
4,500 
1,600 
6,288 
2,000 
5,300 
4,134 
7.300 
1,600 

900 
3,500 
3,500 
2,600 
2.625 
2,S69 
3,853 
3,550 
2,000 
6,869 

4,200 
2,000 
1,800 
1.160 
2,000 
S,340 
3,400 
2,400 
6,000 
2,880 


3,300 
1.400 


: 
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ELEMENTARY  TESTING  SUITABLE  FOR  ELECTRIC 
LIGHTING  SYSTEMS. 

BT  THOUAS  GRAY,  B.SC,  F.R.S.E. 

(CoiUnmd  frotn  page  296.) 
The  Mkastroiest  of  Low  Rksistanckb. 

The  mea^urem^iit  of  ihv  rMittUitco  uf  conductor  used  tor 
the  mains  or  princijMi]  hrancht'S  of  electric  light  leads,  the 
arniftture  coiU  of  low-re-titiwiice  ilytiania».  and  other  \inr- 
of  a  simitar  Idml,  ba*  IjvcuniL-  uf  roni'idei'ahle  ini[M)rl- 
SW9,  &nd  I  propoM  to  consider  iiii<;  or  two  r>f  Iho  iiKMtt 
cotivenietit  mclhodq  of  proct^diiij*.  \Vlji;ii  thn  rcsistancn  in 
not  very  low,  tho  iii(!aauriiia«ijt  amy  W  iiiiulii  with  siifTivient 
aecuracv  by  meanB  of  a  box  of  conductances  such  ns  that 
shown  III  Fie.  7,  p,  199  alKPVe.  The  conductance  box  ifl  in 
this  case  iu«a  as  onu  side  of  tbu  Wheul^tone's  bridge,  the  wirv 
under  test  forinin^j;  another,  while  llie  nthor  two  sidfti,  or 
the  divided  resixUuicei,  as  it  is  often  oille^l,  niay  very  con- 
veniently lie  the  wire  of  one  of  tin;  form*  of  KiivholT liridge 
already  figured  and  deseriliod  (Fiys,  II  and  12,  p.  247). 
The  greatest  difficulty,  i^crhapa,  in  the  applicatioti  of  thit 
method  ia  in  the  elimination  of  tJie  rc^iistancr.  nf  the 
iitactc  and  the  <viri*s  i-otiniicd  lo  eoiinwt  the  le«t  |ii(?ce, 
^br  coil,  into  the  liridce.  Take,  for  example,  the  nmtftturc 
of  a  Hyiiamo.  H  is  inipoMiMi^  to  put  tht!  comntnCator,  or 
briwb  liiigit.  directly  into  the  binain)^  scrt-ws  or  tuorciiry 
ett|)8  of  the  bridge,  and  hence  connecting  vrirca  have  to  be 
luied.  Now,  tbo  rcaiabance  of  these,  even  when  bo  thick  as 
to  be  inconvenient  for  handlin^f,  may  be  equal  to  quite 
a  largo  fiactloi)  of  that  of  the  coil  boing  tested,  and  hence 
a  second  tost  of  the  resistance  of  those  connoctionB  in 
^^L  required  in  onlcr  to  eliminate  theia  from  the  rexnlt.  There 
^B  lit,  besideit,  a  liability  u>  large  porcsiitage  eiroii),  due  to 
^H  resistance  in  the  inuttiplicity  of  contacts  intfoduccd.  In 
^H  sticb  caflen  oni!  or  other  of  the  following  mellinflit  will  be 

^B         found  preferable  : — 

^m  1.  Seiv.H  Circuit  P<4mtiai  Jifellunt.— In   tlite  niethod   the 

^H  test  pioco,  01'  coil,  the  rosiBtanee  of  which  k  rei{iiirud,  in 
^H  joined  in  series  %rith  a  etandard  bar  of  diiitable  resistance 
^H         in  the  manner  Hbown  in  Fig.  IS.     Keferring  to  thh  figure, 


1 


-+■ 


0^ 


_J 


a 


Fto.  18. 


Ml  reitreseiitx  the  standard  bar.  which  we  wilt  »n))|)08e 
mounted  on  a  board  uri  which  there  are  ako  fixud  a 
nwrcury  trough,  C.aiid  a  revereing  key,  K.  The  key,  K,  iiuiy 
be  of  any  convenient  form,  but  for  the  testing  nf  sjiecinietDt 
of  thick  eundnetore  it  is  convenient  to  make  it  uf  four  ciijih 
of  mercury  arranged  at  the  four  corners  of  a  sijuaro,  the 
ends  of  the  wirea,  w  and  w,,  Iwing  nlare'1  in  the  cups  at  the 
onpOHJte  ends  of  one  diagonal  of  the  »qi)are,  and  the  tu-u 
eioctrodes  of  the  battery  in  the  cup  at  the  ends  of  the 
other  diagonal.  The  current  can  then  bo  sent  ihioiivh  tlie 
circuit  in  eitlier  direction  by  luoans  of  two  copjier  lis  of 
width  e<pial  to  the  side  of  the  si^uarc.  The  atandards,  re, 
should  cither  be  of  tiiiifonn  rasistancc  along  their  length, 
or  ihey  >ihoitld  l>e  calibrated  and  pro\'i<)ed  with  a  itcale,  so 
that  tiic  roaietance  between  any  two  |»oiiH:«  of  their  Icni^li 
can  Iw  n.-adily  calculate^].  Huppuso,  in  the  firet  place,  that 
the  resistani'c  per  yanl  or  jicr  inntre  of  a  thick  cop]ier  con- 
ducior  i«  t/)lie  maa«urod.  t'nt  one  end  of  a  Hpei-inien  of 
the  conductor  intrt  the  mercury  cup,  C,  and  connect  the 
other  end  to  one  of  the  torminafa  or  mercury  cuim  of  thtt 
key,  K.  Close  the  circuit  through  the  battery,  U ; 
putting  a  resistance  in  the  battery  eleotrodos,  shoubl 
the  current  bo  too  strong  for  the  buttery  to  maintain 
steadily.  Xow  place  the  teraiinaU  of  the  electrodes  of  a 
sensitive  galvanometer,  (!,  of  mmleratc  resiittance,  in  contact 
with  two  points  a  and  b,  and  note  thu  dcHectiun  prodiicofl. 
Next  find  two  [xiintM  c  and  d  on  tho  &tandard  Imr,  at  which, 
when  tJie  terminals  of  G  are  put  in  contact   with   the   bar, 


the  same  deflection  is  pi-oduc«l.  If  there  is  no  ibenno- 
electric  effect  on  the  galvanometer— doe,  for  example,  to 
difference  of  teni|ienitin-e  and  difTereiic«  of  thenoo-eiectric 
ipudily  of  the  L-oiidnctor  Iwtween  the  jioint*  n  anil  '•  or  c 
and  <i'-  the  reai-itanie  nf  the  part  of  tho  conductor  hetwueii 
the  points  a  and  (>  will  be  tMjiinl  to  the  re!)istAiice  of  the  port 
of  the  stiiewlard  Irju-  includwl  batween  rand  rf.  Thia  cmi- 
cUiition  follows  at  once  from  Ohm'slaw  ainl  the  hct  that  the 
same  cununt  i*  flowing  in  t>oth  conJtictora.  In  or<ler  to 
avoid  chance  of  error  due  to  thermo-eloctric  nfTect, 
cnrrent  should  be  reversisd  and  the  expnriraont 
Tho  urithiiiotic  mean  of  the  i-esulta  vrill  give  the  tnie  „ 
of  the  stjimlard  Irar  which  is  ci|Uivaleul  to  the  Icnu^th  a  ft 
of  the  conductor  under  teat.  From  (he  length  of  the  con- 
ductor between  a  and  ^  and  the  known  resistance  of  tha 
sUindard  lur,  the  rcnstancu  per  unit  length  of  the 
conductor  ctji  be  calciilaterl  from  the  wpiution  :    Reaintnni!c 


psr  ntiit  length  = 


Uwistaiico  oE  <-<f 


ITio     galvanouietw 


length  of  li  & 

uticd  for  this  Icet  unust  have  tomiderahlft  senaibilit^-,  because 
with  even  a  strong  current  (lowing  through  a  thick  rod  of 
copper  onlv  a  yam  or  two  lonfc  the  dilTerence  of  potential 
between  the  }H>int»  it  and  l>  will  bo  amalL  A  mirror  galva- 
nometer is  most  suitable,  but  any  galvanometer  having  the 
ret|uisit6  sensibility  will  do;  it  should  have  such  a  resist' 
uac-e  that  the  current  flowing  through  it  is  a  small  fraction 
of  tho  current  in  the  ciicuiu  It  should  Iw  obeervod,  how- 
ever, that  this  does  not.  iis  a  nde,  imply  that  the  galvano* 
meter  should  be  a  high  resistance  one  in  tho  onlinnryMinae. 
Quite  the  cunUiiry  is  the  caM,  tut  a  high  reatstancc  giU\-ai»- 
meter  b  never  aensitivo  to  sutiill  RM.F.  at  ita  termini J>; 
and  a  galvanometer  of  one  ohm,  or  oven  a  tonth  of  tta 
■ohm,  rcifistance,  will  not,  when  iiaod  in  this  way,  take  n 
sejisible  fraction  of  the  current  flowing  through  a  copper 
oondaetior  of  half  a  square  inch,  or  more,  cross  SMtiiML 
There  is,  of  oourw,  uo  error  introduced,  even  if  the  gotva- 
iiumeicr  takfis  a  aeusible  fraction  of  the  whole  currenl.,  if 
equal  dtitiections  are  obtained  for  the  resistance  Itetween  a  b 
and  cii.  l*eciiuHe,  in  that  case,  the  shunting  action  of  the 
galvnnotneter  is  equal  fur  liuth  ileflections.  If.  howm'er, 
(lilferent  dctleclioim  are  lUiud,  and  tho  length  of  the 
standard  which  in  euuivalent  to  o  A  eslimatctl  from  the 
ii-lativc  dclk-ctioiis.  the  relative  currents  in  the  main  and 
the  gulvatioinet*!!'  circuiu  nni»t  be  known  when  the  galvaoo- 
iiieter  current  is  strong.  When  a  sensitive  galvanometer  a 
U('e<l,  there  in  genendly  a  stliyht  cliangc  of  wro  when  it«  ter- 
minals are  joined.  The  reading  obt.iined  when  the  ends 
of  the  electrodes  are  in  contact  should  be  takec  ax  the 
zero  of  defteotion. 

An  important  modification  of  this  Dtethod  will,  no  doubt, 
occur  to  most  readera^that  is,  the  itso  of  a  ditTerential 
giilvanomcttir  instead  of  G.  Thia  has  the  grent  odvanta^ 
of  making  the  mcthoil  a  eero  deflection  one,  and  this  m 
almost  all  cases  cunducciii  to  aceui-ncy  and  inereaao  of  seiui- 
liility.  When  u  ililTeruntial  gulvniiometer  of  suitable  r«a»- 
taiicc  is  available,  the  eliTlmdf*  uf  one  coil  are  placed  in 
contact  with  two  [juiMt«,  o  and  '',  and  the  ele<'trt>«le«  of  the 
other  coil  are  then  adjustt-d  to  two  puint«,  <■  and  '/,  sach 
that  no  duflcctimi  is  pniduced.  In  the  use  of  this  method 
the  coils  of  the  galvniiometer  should  not  l>e  arranged  t« 
have  a  common  terminal,  because  in  that  ease  [lorl  of  the 
circuit  would  he  shunted  through  that  tenninul,  and  the 
result  would  hw  disturl>e(l  by  contact  re«ii»titnc«a. 

As  another  example,  wc  nuiy  consider  the  cacc  of  the 
meaaurementof  the  resistance  of  the  coils  of  a  dynamo  ama 
tni-e.  Take  a  (Irainrae  ring  for  example.  Place  the  board 
eiu-rying  the  slj:uidar<l  fiMJ.  f,  tlio  key,  K,  and  tlio  metaiinr 
trough,  <!,  in  a  c<invf;iiient  |ii)i^ition  nc.u'  the  dyuamu,  aao 
carry  lhi<-k  connecting  picci-s  from  the  dynitmo  tcrmituda  to 
K  and  C  Fa**  a  ciirivnt  from  a  battery  thrvugh  (hi' 
circnit,  and  find  tho  deflection  on  the  galvanometer,  ff,  pro- 
dncrd  by  putting  ita  torminaU  in  contort  with  tho  umc 
conunulalor  luirx  that  are  touched  1>y  the  brushi^  Neit 
tind  thu  equi^'alellt  length  of  the  i>tjLndnrd  bar  as  befoK. 
The  cx|K'rimcnt  is  in  this  case  procisely  siniUar  lo  thsl 
already  fully  described,  with  the  exception  that  couuettiag 
wires  have  U>  be  introduced  from  the  dynamo  terminals  to 
the  testing  board.  The  reustance  uf  iheee  leudii^;  wires  in  M 
way  enters  into  the  teat,  and  hence  no  inc*invi'nience  18 
introduced  by  their  lue.     It  should  be  particularly  iwtiin'd 


contact*  of  tlie  golranomptor  torminain  are  ta  he 
ct  to  the  DommtttJitor  bar«,  and  not  to  tho  hrmbts, 

be  resistance  uf  llw  bniali  contacts  do  not  cnt^r. 

Gcation  of  lliis  method  t«  the  invpsiigntinii  of  the 
motion  on  th*  contact  resii^tAiico  of  hruifh^^K  is 
'.tnd  will  Ue  n'ft'm'd  to  furtht-r  on. 
walleidreuil  /'"f^niuil  Afrfiunt. — A  very  oin'enietit 
ifiChl  for  U*«ts  such  as  wn  are  now  cniisidfriiig.  ua 
levonil  otber  tests  which  we  will  hav«  to  cuiwiJor 
jriiomi  in  Fig.  19.  A  hoavy  oopj>er  hnr.  A,  fiiniished 
Jtenuiiiul  e«rcw,  or  a  mercury  oiip,  T,  rornw  the 
j  turminul  of  h  set  of  condiictmiceK,  which  are  here 
■  the  furm  of  spinilit  of  wii-c.  Thuuu  cunductancea 
fC  uuy  form  which  ia  cnnvuiiiciit  in  the  cJitinii 
aiid  where  tJio  size  of  the.  .-iiiixuviliM  Im  a  inuttvr  uf 
fice,  ppihnps  the  bait  form  m  t<ini|>1y  a  sat  of  straight 
pIiLtinojd,  say,  an  eighth  of  an  inch  in  diitint-lvr  uihI 
L  soldered  to  the  Iwr,  A,  ut  onp  fiul,  iirid  lirU'dul  the 
jth  thick  eopjier  tennitmln,  which  cum  )h<  diiJ|j«d  into 
fDory  tiY>Tif(h,  0.  Thoso  conductances  ahould  l>o 
muftl,  Imth  in  dimcnfiionfl  am)  in  cundtictaiice.  su 
bn  any  nutnbor  of  th*^^ni  aio  joined  iti  pimilkd, 
U>e  ntufl  current  will  tlow  through  each,  cvoii  if  iho 
Haostrongae  to  heat  them  ctiiisiJerabiy.  A  mercury 
St  and  cu|ii.  T>,  are  amingeil  on  the  same  boanl  with  A, 
i  [loailion  that  the  terminals  of  all  the  conduct-anccs 
lean  Iw  itlacod  in  C,  while  the  lemiinikl  of  thutonc 
m  into  I>.  The  trough,  C,  and  the  cup,  I),  should 
jklMido  of  copper,  op  havo  copper  l>ottoTns,  which, 
b'Of  C,  must  be  bo  thicl(  tnitt  it«  conduclunce  i« 
a  thuiisand  timf!«  that  of  one  of  thw  pktiriuid  nids, 

thflr  and  of  iho  iMxmi  two  cop[)er  hlockn,  in  which 
the  cupe  £  and   F,  are  fixed.     To  the  former, 
a  wire  {»,)  is  fixed,  and  the  Later  is  in  mtibdlic 


H'l^ 


m' 


}  F,o.  W 

^tb  the  lever  H,  which  slides  along  uy  When 
lu^itua  in  in  UACt  for  the  detormiimtioii  of  the  con- 
jof  )i|M)cimen8  of  conductoi-^,  thu  <,-oils  uf  dynuino 
the  socondory  ceiU  of  tranefonuei-d,  &c.,  the 
<  is  iilacfid  in  the  [XMition  shown  by  n\,  lietwocn  C 
'  ttte  gtandard  condnMnnce,  it;  Ijotwcen  1)  and  K. 
low  r»i$t«nco  battery  is  thou  joined  Iwtween  F 
iiiil  a  flonaitivo  galvanoflcnjMj,  •!.  hetween  0  and  I), 
klie  con(Uictan(<oa  ii*  then  intrmhicod  liclwoon  A 
pd  RUch  a  nnmhor  of  th«  othors  boEw««ti  A  and  C, 

Eniing  tho  lover  11  into  onntact  with  mnw  (tart  of 
p  the  current  through  jf  can  l»e  reduced  to  xei-o, 
13  the  cow,  the  current  through  the  stAndaitH  ic 
IcuiTcnt  tbroiitsh  i^,,  in  the  aanic  ratio  as  unity  ia  to 
per  of  conductances  between  A  and  C.  The  cnrrent 
a  IS  kept  nt  sen)  hy  adjusting  the  [)0«itiou  uf  the 
Hi  nocoMory,  and  two  pairs  of  jKiinta,  v  and  >>,  and  r 
k  V,  and  w,  found  liy  mtMnn  of  another  jpilvanoscopc, 
B  are  at  the  nnnie  poUinliul.  The  wJiiilucU-aice  of 
(of  the  rod  M',,  l>etwcen  the  i»oint*  a  and  (  ia  then 
(the  conductancr  of  tho  atandiLrd  Iwtwoen  r  and  li, 
hy  the  niunberof  condncLinces  inlroducod  in  the 
tvoon  A  and  C.  This  mothed  has  tho  advantage 
>zcro  method,  and,alf)o,tbat  standards nf  moderaU; 
.  can  be  used  for  the  meaiinrnment  of  the  con- 
1  o(  ver)'  thick  conductors;  and  when  the  conduc- 
twccn  A  aiid  V  arc  carefully  aiijiistud  to  equality 
I  one  l»etwe«n  A  and  D,  a  high  degree  of  accuracy  is 
It  ia  evident  that  any  coil  or  circuit  may  l>e 


put  in  pkco  of  w,,  the  connecting  vrirsA  being  put  to  C  and 
F,  wlnle  a  and  t  aro  taken  at  the  etula  or  any 
other  i>art  of  the  circuit.  The  sime  remarks  that 
wwiMiuidc  with  r»?ganl  to  methnri  (I)  as  to  the  applica- 
bility of  adiflVrcnttal  t^^ilvaiiuiuctrr  in  placv  of  i)  apply  in 
this  case,  but  i>incL-  ihir  method  is  itself  a  tai'u  one.  tho 
iulvaiita);o  is  not  very  great.  When  a  ditferential  gal- 
vanometer is  iu«<l,  the  two  ends  of  one  coil  maj"  vithor  l>o 
put  in  coiitAci  with  two  itointfi  on  one  wire,  and  tho  terminals 
of  the  other  cuil  adjusted  on  the  other  wire,  until  uodellection 
is  obtninod,  or  the  terminals  of  one  coil  may  be  put  to  a  and 
h,  and  those  of  thu  othcir  coil  to  c  and  ti,  in  whicn  case  it  is 
immaterial  whuther  the  efl"i»ct  im  each  coil  is  zero,  or  the 
reauEtant  on  hoth  i«  atro,  providinjc,  in  the  latter  ease, 
the  pro])er  tvrminalH  arc  put  in  contact  with  tr  and 
i/r,.  In  order  to  avoid  error  due  to  thermo-electric 
potential  in  the  circuit,  the  osperim4<nt  should,  as  in 
mcthiji]  (I),  he  re|>cati.-d  with  the  direction  of  the  ctin-cnt 
rcivei'swl.  The  dw},Tee  of  accuracy  with  which,  when  proper 
appliances  are  availabte,  tho  moa-turemi'nt  of  the  conduct- 
ance of  thick  rods  or  Uihcts  can  he  mode  by  the  methods 
just  doscribed,  depends  mainly  on  acciinicv  with  which  the 
lengths  (I  c  and  >>  d  a\n  bo  determined.  The  comluctance 
of  oven  »  foot  of  copjior  rod  a  square  inch  or  more  in  cross 
soction  may  be  mcasuied  with  almost  jtcrfect  accuracy. 
The  subject  will  lie  further  cflnaidere<l  in  a  continuation  of 
this  article. 


ELECTRIC  LIGHTING. 


IVeiKwod  conditions  undor  which  electric  light  wirl^«  may 
bo  laiil  iu  the  streets  of  I'aris  : — 

CHAP.  L 

f«TAi)I.ISllMKNT  AND    &U1NTKNANCK  Oy  DISTRIBCTlNa 

»v»Tiai, 

Olgect  of  Qie  Condilions  of  Contrad. 

Aht.  I.   M.  ,  living  at (or  tho  company, 

the  offices  of  which  are  at ),  Is  authorised  to  lay 

under  ground,  under  tho  roads  or  the  footpaths  in  the 
thoroughfares  indicated  in  the  annexed  table,  tho  wires  or 
cables  intendeil  for  the  transmission  of  electric  currents  for 
the  production  of  light,  or  for  the  transmission  of  motive 
{)owAr,  and  to  oxociito,  tinder  the  ?nperint«n<lenco  of  the 
AdminiaLration,  all  the  works  ncc^tsary  for  distribution. 

InstaUaiimt  of  H'lrfs  or  Cahlu. 

Art.  3.  The  wire«  or  cables  may  not  l>s  placed  in  the 
drainage  gallerios  or  underground  ways  beneath  Paris. 

They  snail  l>e  laid  beneath  the  footways  iu  conduits  of 
earthenwure,  of  masonry,  of  metal,  or  any  aubetance 
iioaaeased  of  suKcient  strength,  aud  authonsod  by  the 
Muriici[ul  Council  after  inslrucliona  from  the  Aduums- 
tration. 

The  |K>sition.  the  dc('th,  and  the  moxiuum  external 
diivmcUT  of  these  conduits  shall  in  each  case  be  fixed  by 
the  Adiniitiiili'utiun,  which  will  tiike  into  account,  in  iirrivinu 
at  its  determination,  not  only  the  distributions  already  laitl 
util  beiieiith  the  tnunc  footway,  butalso,  and  more  especially, 
thoaei  which  it  might  R>sorve  for  establishment  fay  itself  in 
future  for  municipa.1  lAuposee,  it  being  understood  that 
electrical  dintrihution  for  the  municipal  service  shall  be  the 
nearL<«t  to  the  siu^ace  of  the  ground.  The  licensee  will 
not  bo  permitteid  to  bring  forward  any  complaint  by  reason 
of  a  refnsjil  to  authorise  the  jHiftsage  through  certain  streets 
on  account  of  want  of  sjKtce  lieneath  tho  foot|Mths  under 
tho  conditions  pointed  out  Itelow,  or  on  account  of  muni- 
cijal  resen'atioiiH. 

Tho  wires  or  uibles  shall  be  placed  under  the  roadway's 
oidy  for  the  purpo«v  of  crossings.  Those  croi^Miags  shall  bo 
ofTccCnd  at  a  depth  of  at  least  one  metre. 

A  diitribuling-main  shall  be  established  under  each  foot- 
|Kith  luljucont  to  the  promises  to  be  supplied,  so  that  the 
house  branches  may  never  cross  the  roaos. 

The  only  exception  to  this  nile  shall  be  (or  ways  of 
which  the  breadth  is  considered  hy  the  Aliinicipal  Council 
to  be  insufficient. 

Examination-boxes  shall  be  ostablishod  at  certain  dis- 
tjinces,  to  allow  of  the  inopection  of  the  mains ;  and  these 
shall  be  so  arranged  that,  in  case  of  breakdown,  it  sbaU  bo 
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jioBsiLle,  Ity  iitJlUiiig  the  i3x;iniinatii>n')Kixos,  to  withdraw 
uml  to  replace  the  wir«!«  witkoitt  oiKiniiiK  the  ronds.  The 
localiaatiuit  nnc]  tho  nmn^nivjit  of  tineao  luamiiiutiuii- 
boxes  shall  in  ottior  raiijiactJi  be  eRtabliBhed  by  tbe  A<liuinis- 
tnttion.  In  alt  casos  thoy  oro  to  be  cloitcH  vith  tntnminiwd 
cxiYoni. 

The  examination-boxea  shall  le  obligator}'  at  onti  uf  tbe 
extremitioa  of  each  of  the  croiuings  unilor  th^s  roiulway  t>t 
tbe  uiblcs.  In  the  ciuc  of  crusstnij:&  Insncath  broiui  or 
frequentad  ways,  and  particularly  when  the  nadway  has  a 
foundation  of  concrete,  an  exuniiiution-lKix  must  h« 
osCabliiihed  at  oath  end  of  the  crosMtigs,  nod  tho  AdminiHtm- 
tton  may,  in  uildition,  provide  that  these  cxumination- 
boxM  should  b«  connected  bv  gallerieii  of  a  tyjie  to  l>c 
indicatod  by  tlto  committee,  wliicn  gallcrios  Jihall  in  no  omo 
bfl  in  communication  with  the  drains  or  witli  the  prititte 
bruicbefi  tborefrom. 

If  ft  drain  should  be  in  tho  way  uf  a  gidlcry,  tho  cublo  m 
to  bo  taken  over  tho  drain. 

In  the  case  whoro  aeveral  coniiuuiicH  might  1h>  autliontiod 
to  establish  conductors  bou«atJi  the  Mm«  footway,  the  cable 
of  tbuso  difiercnt  companies  may  bo  placed  in  a  commnn 
conduit  consUiictod  at  a  common  expeUKe,  aixl  of  whicfa  the 
dimensions  and  toodo  of  cstAblisbm«nt  must  be  upprovod 
by  tho  Municipal  Council. 

Jtttervatim  reiaiirr  to  tA*  litMaiUUim  of  /ftrrs  or  CaUra. 

ABT.  3.  The  wires  or  the  cabtea  may  be  Uid  only  at  a 
minimum  distance  of  oiio  metre  from  th«  fn>nta}^  of  the 
houses,  tho  poaitjon  there  within  \m\\^  resorvi^  fur  tho 
municipal  electrical  network,  and  when  the  AdmiiiiHtnttion, 
after  the  considemtion  of  tho  matter  by  the  Mnmci]wl 
Council,  shall  huvo  ascortainixl — 
1.  Thai  the  ixMition  is  suitikble. 

S.  That  the  wire*  or  cnblc^  taking  into  sceount  tbe 
EtroHi^h  uf  the  currunt  and  tho  ai-ningomont  of  tbo 
insulating  envelojw,  may  tra  placed  then!  without 
danger  to  indiviiltial-t  and  without  inconvenience  to 
the  public  service. 

The  reeervatiuii  uf  uiio  metre  nieiibiuQefl  aljovc,  may  be 
reduced  by  tlie  Municipal  Council  in  the  case  of  ways  in 
which  it  lum  l>een  aacertitineil  that  the  breadth  uf  the  foot^ 
way  is  insulhciuiit. 

Tlie  Administration  retterves  in  all  cases  thi;  ngbt  to 
catiae  the  licensee  to  remove  bm  system  of  mains  at  a  given 
period,  either  by  reason  uf  incouvenietice  caused  by  it,  or 
simply  in  order  to  allow  of  new  installatiuns  for  the  public 
service. 

In  default  of  the  liceri«ec  cunying  out  thit  removal 
within  the  period  ullowcil,  he  is  liiiblc  to  a  fine  of  TiOf.  pur 
day  over  time  and  jier  kilometre,  or  fmction  of  akilumutre, 
ol  main  not  jo  rcniuve'I,  without  pi-ejudico  to  the  carrying  out 
of  thu  removal  by  the  Adniinintratiou  itself.  The  licerisue 
will  be  authorized  in  such  cases  to  restore  his  syslom  of 
mains  mider  conditions  to  be  laid  down  by  the  Administra- 
tion, with  thu  approval  of  the  Mu»ici[Kil  Council,  as  in  a^il 
cases  when  a  modification  of  the  system  of  mains  nuiy 
be  in  (question. 

iJou.ir  Hrancfirs. 

ART.  4.  Tbe  wires  leading  into  premises  ehall,  betvreen 
the  {Hincipal  cable  and  the  frontage,  be  laid  in  conduits  in 
connoclion  with  tboso  of  the  main  cable. 

AJl  portions  of  the  installation  other  than  the  branch 
wires,  luch  as  cut-outa,  Sx.,  shall  be  established  beyond  the 
limitfl  of  the  public  way. 

J'rfliw^crwicra. 

Art.  5.  If  ihf  use  he  mailo  of  transformore,  these  are  to 
be  installed  outside  the  public  way. 

ifacriplitm  of  thf-  Purpvif*  uf  DidrUniliim, 

AST.  G.  Prior  to  the  commencement  tjf  the  carrying  out 
of  any  portion  of  the  distributing  system  in  tho  public  wujs, 
the  plans  upon  which  it  is  based  shall  be  litid  before  tbe 
Munict{nl  Conncil  and  the  .Administration,  five  copies  of 
such  plans  bcinj{  supplied  by  the  licensee,  who  is  not 
anthorisod  to  commence  the  work  luitil  ufwr  tho  notifica- 
tion of  the  roceiition  of  these  pinna.  In  drawing  np  the 
tatter,  one  may  nave  lU'ceRS  fit  the  office*  of  the  nu^neent 
to  rU  the  materials  ut  the  disjto&il  of  the  Adiniuistration  \a 


relation  to  tho  coriHuitB  for  water,  and  goa,  or  aDV  ot 
distributing  system  already  aulborisod,  of  tbe  draiiu 
the  private  brancfaes  therefrom,  of  the  existing  or  projt 
levels,  Ji'c  ;  but  in  no  case  can  he  have  recourse  against 
Administration  by  reason   of  misluhcs,  impcrfectioM, 
nniiasions  in   the  documents  placed  at  his  disposal, 
reason  nf  material  obstacles  which  may  hnpften  in  i 
out  the  work. 

Aeut*  U)  Pian*  »J  DixtrHmtk^u 

A-RT.  7.  The  licensee  will  always  keep  open  to  accesai 
plan  on  the  scale  of  ioW>  of  ^^^  network  of  diatribatia 
Kuch   huusc-braiich  shal)     thereon  be  indicated,   with 
number  and  the  description  of  the  lamps  maintained 
action,  or  a  st^itement  in  horse-power  of  the  motive-pov 
conveyed.     This  plan  shall    be  supplemented    by  e» 
information  as  to  tbe  destiuation  and  the  eouHtitution  i 
the  cables,  the  nature,  the  dimensiona,  atxl  the  posit 
the  i-unduit«,  &C.     Dutailed  Bectioiis,   on  a  scale  trf 
02  to  -05,  are  to  indicum  any  special  arrangements  ado 
nt  any  given  point  of  the  network,  more  eai>ocially 
crossing  of  (Iratns,  bninchpijios  for  water  or  gae,  as 
as  at  the  crosaings  of  ruada. 

Fotir  copies  of  this  plan  are  to  be  sujiplied,  which  ar«  I 
Ite  dinded  and  brought  up  to  date  ever}*  six  iDOntht. 

Pniimiuary  Nniicr.  of  the  £itxniian  »/  fl'arkt. 

Art,  «.  Three  days  prior  to  tbe  commencing  of 
work  of  canalisutiori,  tbe  liceiutoo  mitst  give  notice  of  H| 
the  engineers  of  ihv  munici|Kil  service.  The  same  is 
apply  to  all  works  of  inaintonaiice  and  repairs  of  the  sj 
of  dislrilutioii,  except  in  relation  to  researches  in  et 
accident,  notice  of  which  nuiy  !»<:  given  on  the  day  < 
the  search  is  proceeded  with. 

AdtUtwmd  Paragraph. 

The  licensee  must  give  itiuiultaneoua  notice  to  the 
dent  of   tbe  Municiiwl  Council  and  to  the  Admini 
of  any  altemtions  wlii^h  he  might  intend  to  cany 
tho  syslom  of  distribution,  or  which  in  cage  of  urgenc)'i 
have  been  c;irried  out  by  him  with  the  consent  of 
Administration. 

Retetery  ^  Iht  Oat  0/  Rtdoring  PtMie  lyvrt 

Akt.  9.  The  lieenaee  shall  pay  into  tbe  raaoieipal  I 
house,  after  inspection  of  (juartcrly  roimbursonusat 
submitted  to  him,  the  ultiuuito  costs  of  restoring  the  p 
way  eonsecjueiit  ujkiei  the  (^ning  ef  tronchc-^  whetbiv. 
the  initial  laying,  or  for  tbe  maintenance,  or,  lastly,  («r 
l-omoval  of   the  conduits.     These  expenses  will   be 
u|»on  fixed  piices,  as  follows  : — 

Sq^uare  metre  of  paved  roadway A  : 

„            „     „  stonework S  „ 

„             „     ,.  uspludtu  paveiDonl   18  « 

„     „  wood            „           33  „ 

„              „     „  bitumenoiiB  flag    ,„..     8  , 

»    ,.  gmiiito      „       5  « 

Each  piece  of  graniie  coping,  Htruight  or  ctirved..     I  , 

Immediately  on  the  execution  of  any  woik,  and  until 
final  aooeptance,  thu  licensee  mii^t  restore  and  maintain 

Iirovisional  means  of  jtoAsago  over  the  trenches  u)wned 
lim,  provided  alwavs  that  tlib  maiiit«hance  at  his  expi 
ehall    not   be   prolonged  beyond  flfteea  daya  after 
emtfunking  in  each  stteet. 

All   restorations  of    public  works    necessitated    by 
establislmient  uf    thu  system    of    distribution,   and 
tiicludod  iu  tbe  above  aeeonptjone,  aball  be  re«» 
thu  prc-setitatioii  of  accounU  made  out  in  accunlaii 
the  verified  oxpondiliu^. 

Obttnum-r  vf  .t'liiiiHifir-jtirf  BeftJatiaiu, 

Art.  10.  The  lioonsee  will  bo  boitnd  in  carryiui; 
works  to  conform  to  the  regulations  of  tbe  muni(,n[Kit 
vices  ill  connection  with  the  technical  direction  of 
public  toimU  aiid  walk^,  or  of  water  and  saiiit*ry  anaiij 
mollis.  Tlie  licwn.'tee  will,  moi-eover,  Ite  bouiMl  geiicr  ' 
not  only  in  ••»iabbshin<;  but  in  working  the  diMiiiiiuting 
system,  by  all  the  regulations  and  orders  which  are  Ktudij 
in  fnrccaiid  which  liecome  a|iplicable  within  ibc  |icri<)<l uf  th4 
authorisation. 

(T«  be  tMiuuud,J 
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tE  POLICY  OF  GAS  COMPANIES  AS  TO  INCAN- 
DESCENT ELECTRIC  UGHTING.* 


In  regftn]  to  the  policy  of  pm  conipaniett  a»  to  incamJos- 
ot  eloctric  li}jfatiti>^,  tlio  uvitonil  inqiiirv  for  iiiforiiiittiijii  is 
rtdeac«  enough  o?  th«  importance  ol  tho  siibjoct.  Wo 
rni  nil  mdce  the  queetioiis  :  (I)  Whut  cU'ect  will  the 
m  rixlucliun  of  an  mcaiiflest-eTit  plant  Iiuvk  on  oiir  business  t 
'i)  '^V  hat  amount  of  capital  docs  it  take  to  put  in  etich  a. 
tt  {i)  Ciui  tkey  sull  li^lit  ii.t  cheap  iut  we,  and  miike 
oy  f  (4)  Are  ysia  coniiunii»  ;iiiy  moro  tavoumbly 
liutod  (or  furnishing  electiicity  than  anyhodj'  else  T 
At  the  meetint;  of  the  iisauciiitiojt  hold  in  Diiytoit  n  year 
Tuu  Usleneu  Ui  tuo  |Kijivi>^^one  i5ulitli»l  "  Ghs  And 
tricity  :  Two  Interests  or  One  1 "  in  which  the  openition 
(  the  gas  aiid  electric  li^bt  I>iisinee.s,  »V|>iHUl«ly  and  eol- 
Bctively,  wu  disciissnl ;  the  veciiml  h»vinj^  for  u  subject. 
Gas  with  Electricity,"  in  which  the  results  of  n  yeiir's 
fporiencD  ill  niiiiiiiig  goa  atid  iltg  light  pliintd  <:ollM-tively 
rare  given,  accomianiecl  vritb  many  practiriit  sng;j(»tiuii»  of 
Duch  value  to  thoso  who  hml  the  intro<luL'tion  of  an 
hTc  plant  uiKkr  considviatioii.  In  fact,  the  K<''J»"^  ^'^  ^ 
xnnplctcly  }p»ne  over  tlut  thci"c  is  very  littU-  I'oom  left  for 
nyinc  anyihing  new.  However,  the  enormous  saleK  of 
icondescent  electric  uppumtUB  diitin^  the  l;Mt  yc  it, 
ogethcr  with  thu  rupid  improvement  in  the  modus  of 
enouting  and  distributing  the  current,  have  added  much 
bat  is  of  interest  on  the  subject.  We  hear  wotiderful 
torics  u(  a  now  system  whereby  the  amount  of  ticcisKKiry 
nt  iuvestment  in  diHtributinc  pUnt  is  divider]  by  ten,  and 
it,  the  name  time  the  1orj>  incident  to  diRtrihition  u  reduced 
rom  10  per  cent,  at  it  diHtancc  of  half  u  mile  to  '^\  pei" 
lent,,  and  no  consideratinu  whatever  nhowni  to  distHncc. 
Verily,  they  sound  like  fiiiry  t-ilfl*.  We  might  well  iisk, 
"  Where  ifl  it  to  Etop  ?  "  It  wouM  sccui  thiit  the  limits  in 
ihme  directions  had  well-nigh  been  reached. 

It  i»,    I   helieve,  vnry  j,'cncnlly  conceded   that,  for  some 
nrpoBes,  Ike  arc  li^ht  is  fai  siiporior  lo  gas.     It  has  been 
requently  Htated  that  tht:  introduction  of  arc  lijjht^  is  accom- 
panied by  an  tncmoded  conmmption  of  gas  in  the  tmnie- 
diatc    DoighbourboocI  where  tbcec  ligbta  are  used,  which 
tncreaAe  is  directly  traceable  to  the  presence  of   the  lights. 
Will  this  be  the  c-iuia  with  the  introducUon  of  the  incun- 
dewout  Limivel     I  believe  not. 
Tie  popular  error  that  there  were  millions  in  tho  lighting 
ta»  hail  given  the  incnmlest-ont  promoters  command  oi 
A  unlimitofl  ctipital :   «nd   with  whut  result* )     Two 
iples  will  fiufSce  to  ahow.     The  Ediunn  KIcctric  Munu- 
Company  claim  to  have  at  the   pre.'^eiit  time   68 
station  plants  in  operation,  supplying  current  to 
rdfi  of  600,000  lamps,  and  rcprosonling  an  investment 
tbout  ]3,000,000doli>.  <much  ihe  hu^r  [lart  of  which 
boon  thvu  invented  during  the  last  thrtso  years),  with 
It  laT:g:o  unfulfillctl  contracts  on  hand.     In  this  cuimtrv 
first  plant  ninning  on  the  alternating  system  was  |>ul  in 
bmaion  in  188B.     At  or  near  the  beginning  of  1887,  the 
Wostiaebouse  iiooplc  begun  to  ploco  on  the  market  ihiA 
fenn  ra  imanaesceut  apjiaratiis  ;   and  in   lc»s  than   ei^^ht 
monthft  they  had  eftt<ibliiihed  foiLrleen  such  plants,  supplvin^ 
current  to  15,000  Ump«,  rcju'cscutiiig  a  cajjital  of  about 
S50,000dob.,  with  conlracta  amounting  to  nearly  120,000 
dots,  on  hand.t 

In  view  of  these  facte,  i«  it  not  safe  to  predict  that  the 
•UDo  energy  and  push  that  cbiuw:terisiMl  thu  locating  of 
ihen  phuita  will  not  retit  until  every  town  in  Ohio,  in  the 
lonnew  portion  of  which  ■^00  lamps  could  be  placed,  has 
Wen  afforded  the  optmrtunity  of  using  them  i  And  if  ihev 
we  not  furnished  by  the  gas  comj>ajiiea  therein  lucatwl, 
fliey  mosrt  tiuroly  will  be  by  someone  else.  Would  u 
lurchant  be  called  unLcrprising  who  illowed  u  new  articlti 
4  merit,  and  in  hit  lino,  and  which  he  could  have  bundled 
*ith  profit,  to  be  sold  to  a  jiart  of  his  best  tmde,  to 
the  exclusion  of  bis  uwu  goods,  simply  because 
refused  to  put  it  on  the  market,  when  he  cuuld  bive 

I  *A  W[«r  rmil  stthc  aoDtwl  mMtius  or  tba  Ohio  tliLs- Light  Asw^ia- 
»«,  liw«]|  21, 1888,  Mi<l  nprutt«d  fi^)tu  Mm  "OlScwl  U«port"in  the 

I  Jtmeriani  GaflifU  J«ttmal. 

I  f  LsUr  iufanuatloa  crulits  tliua  with  tiaviug,  up  to  the  present 
ttlBt,  put  ia  wcruion  35  [lUiiU.  saH'I.vm^- (.uimiii  tu  175.000  la mps, 
ud  nitfCMKatfag  an  fareUmcnt  cf  sboul  6,000, OOOdola. 


sold  it  at  a  less  price,  and  at  the  aajne  time  made  as  large  a 
percenta{;ti  on  the  capital  invottted  as  did  the  other  man  1 
On  the  contrary,  I  think  he  would  be  called  "'slow," 

The  Bceptical"  will  nu  doubt  ask,  "  Whut  has  ilII  this  to 
do  with  us  X'  Let  us  see.  Fii-»t,  the  introduction  of  an 
inc;iiidcsvent  plant  into  the  business  district  of  a  town 
means  the  loss  of  the  gas  consiunptiou  of  at  least  one  5-foet 
burner  for  each  iitciuidoscenl  lamp  used.  Secondly,  the 
cost  of  a  pliint  would  dcjiend  hirgely  on  whether  the  dir&ct 
current  3-wire  or  the  nltcrrialing  system  were  used ;  and 
thi»,  as  also  the  cost  of  running  it,  would  depend  on  the 
circumstaiicna  undci-  which  the  plant  was  to  be  operated — 
the  distance  of  the  lamjis  from  the  station,  and  the  difTeronce 
in  the  commercial  efficiency  of  the  generating  apparatus 
coming;  in  for  due  cuiini<l oration.  Bupposiii);  that  the  KyittciD 
requiring  the  least  c!ipita.l  was  embraced,  we  are  told  that  the 
amount  of  investment  including  land,  buildings,  stwilD 
plant,  and  L'ouiplulc  gcnentting  nnd  distributing  apparatus 
erected  xnt\  re.ndy  for  use — would  .iverage  25dol8.  per  Ixmp. 
Adding  10  per  cent,  to  this,  as  a  factor  of  safety,  would 
make  a  1,000  light  plant  cost  27,500dol8. 

The  third  (piestion  requires  more  in  reply.  We  will 
bike,  (or  oxiimpic,  a  jilnnt  located  in  a  town,  the  business 
{jortion  of  which  wotdil  use  1,000  IG-candle  livmt>«.  With 
a  16-candle  per  five  cubic  feet  gas,  selling  ul  l-50dols.  jjer 
1,000  cubic  feet,  taking  four  hours  as  the  average  daily 
usage,  the  totui  consumption  displaced  per  month  would  be 
1,000 x.5x  4  x.^0  =  600,000  cubic  feet,  which  at  I-50dolB, 
per  1,000  =  900do]8,,  or  an  average  of  »0c.  jwr  month  per 
burner,  Allowing  for  lc«kag«  a  little  1m«  than  4  per  cent., 
the  net  profit  on  the  gas  sold  at  that  rate  to  pay  10  per 
cent,  on  the  capital  invested  would  lie  55c-  jjor  1,000  cubic 
feet,  or  3-30dol8.  (wr  month  of  30  days.  This  would  be 
the  not  reduction  of  the  profits  aL-cniing  to  the  gaa  busineen, 
resulting  from  the  introduction  of  1,000  incandescent  lAm[jB, 
if  the  current  was  supplied  from  6  p.m.  until  6  a.m. 

Now,  eupiKise  the  tamps  were  furiiisUod  at  the  cost  of  a 
Sft  tip — viz.,  90c.  [wr  month — the  income  from  the  1,000 
would  be  OOOdoU.  [Kjr  month.  No  meters  being  used, 
charging  consumers  with  the  cost  of  renewals  of  lamps,  the 
comjMiny  guiuunleeing  them  to  last  800  hoiu^,  would  have 
a  tendency  to  limit  the  hour*  of  use  to  those  specified  iu 
the  contract ;  but  they  would  still  burn  them  more  than 
they  did  the  gas-jetj).  Allowing  3.3  per  cent,  for  tliis 
increase,  and  dividing  the  lamps  and  hours  of  use  thus  : — 

600  laRiiisfraiti  6  to  lOiLRi.    d  huun  32.400houn. 
300    „        .,6  .,  12    ,.      6      „      =1.800      .. 
100    ,.        ..     6  ..    6a.ni.  12     ..     =1,200     ., 

ive  have  a  total  of  ■'),400  hours  per  day,  or  an  avomgo  of 
&  1  houra  [HT  Umji  per  day.  They  would  cost,  with  a  con- 
sumption of  6lb.  of  coal  i»or  horso-uower  i»er  hour,  and  an 
average  ctficiency  of  eight  16-<.p.  lamps  per  hor»-]>ower, 
with  coal  at  Sduls.  \viv  ton :-- - 

126    h.t..,  4  I>dtin^l25   x  4  k     6  -  1,5001b.  (t) 
60     ..      2     ,.     =60>«3x     6=     6O0„ 
12i    „    la     „     ^    iajKl2  X  11  ^  1.660., 
Coal  iiMcd  Tor  lmiiktiij{  aiid  «tartiug  (irc«    360  „ 

TqUI 4,1001U 

fl.lOOIb.  [ft  fui'l  lit  lOc.  p*r  cwt *4-10 

Water  at  301b.  \m  li.ii.  pvi  liour=2,6b4  uda.,  at  fiOc   psr 

1,000(5»1*. 3.SS 

I*t«)K>rtiun  of  saiwnntoiident'n  lalai^  2.00 

Kogiacor  and  stattun  maa 3.00 

Kitviiuui - .>...• ^.00 

Day  w/iLthmui.- 1.58 

Liiitmiii  sti'l  lielpr   2.60 

RojiBira  to  tnpaFt.  boilais,  and  djniamos^  U  6  jwr  osaL  on 

i:DVMtmcEt 16-00 

on 1.00 

IntcrHt,  iaturatice,  and  depnxiatSoii  at  16  ptr  etnt. >.    12.26 

Taxc^. „ 0.60 

The  totAl  dnilv  expannea  would  be  32dolE.,or  foruaTMV 
ago  month  (32x"30i)  97fidoh.  The  income  being flOOflidB., 
this  would  make  a  net  loss  of  76dols,  per  month.  If  pliretl 
at  SOc.  for  those  used  until  10  o'clock,  and  Idol,  for  those 
used  until  13  o'clock,  and  at  3-70dols.  for  tboee  used  luitil 
6  a.m..  which  would  be  the  cost  of  a  5fl.  ej*buruer  alight 
all  night,  the  total  income  would  be  l,060dol6.  per  month  \ 
duducting  976dols.  expotues,  would  leave  a  net  profit  of 
84dol8.  jM;r  month,  or  l,008dohi.  per  annum — a  little  less 
than  5{  ]>er  cent,  on  the  capital  invested.  Such  a  plant 
would  hanlly  h«  called  a  h^noKsa, 


In  cues  where,  as  Mr.  Wood  (in  hi»  \t»\>eT  on  "  Gas  or 
El«etneity  ")  9)igjrest«H,  the  waste  boats  coukl  W  used  to 
BUcb  an  extent  an  to  Kive  W  |i«r  cent,  of  the  fuel,  am)  thn 
lalance  uoiild  lie  made  up  of  cok«  breoKe,  cofctinjj  le.  i»er 
busbol  to  handle,  the  ex]>uiiitc  «l  filing  would  lio  ritduceJut 
leaat  one-lialf,  nmkiiig  the  whole  cost  of  production  per 
day — 

For  fuel,  2,0501b.,  at  1  cent  per  bultsl  CO-52 

Other  nx[vi>ii*i<« ST'tt 

Total »27-M 

In  round  ntimherit  {38i3oTit.  x  30j)  S54dn]s.  for  nn 
averaf;e  niontl).  With  an  income  of  l,060dol!i.,  and  an 
ex[ieiis>o  of  8d4dolB.,  wo  have  iv  profit  of  (SOGdols,  x  12) 
2.i72dulH.,  or  nearly  10  per  cent,  per  nimum  an  the  capital, 
as  e«timnt«d  hy  the  WestinghouM  people-  By  the  opora- 
tioii  of  an  liTc  plant  in  connection  with  Uio  inconiliKCtiat, 
some  of  the  itenui  woidd  )i«  di%'idcrl,  making  net  eaniingH 
i-onsiderably  larger.  The  cost  as  c«tiraaT«d  liere  iit,  no 
doubt,  larger  tha-n  it  would  be  placed  »t  by  the  olectficsl 
engincurs ;  but  we  had  better  err  on  the  iale  cide. 

The  monufneturc  of  a  cheap  fuel  gas  made  uko  of  in  gns 
eiigiow,  together  with  the  ad^-ant-igo  of  chuAp  unit  ofiicictit 
•borage  batteriaa  or  acaimuUtora,  would  io^ver  cnDHidembly 
the  amount  of  fir^t  iiivc^^tnient,  un*)  at  the  itanin  time  cut 
duwu  initucnsely  the  cost  of  production 

It  would  seem,  from  the  tigiirea  here  given,  that  uaa 
com|nnies  are  much  mtirnfftvourHbly  iituatind  for  fumiithing 
both  arc  and  iDcaiideacenL  Hjichts,  or  cloctiic  currents,  tbaa 
anybody  olac ;  and  thut  they  .should  puraue  the  policy  of 
fortifying  thenuielvcs  in  tlutir  pr^j^ent  iM>!iliQn»  by  obtaining 
authnrity  so  to  do,  if  necceattrj'.     Keep  an  eye  on   the 

Siublic  pulse  ;  and  if  they  will  hnvo  it,  give  it  them.  }iy  so 
[otng  they  would  make  n  powerfn!  ally  of  what  might, 
ander  some  circutnsUDiccs,  lie  a  formidable  foe.  Failure  to 
ocatpy  11  field  of  action  in  advance  of  others  Bometamoa 
results  ill  disaster 


CORRESPONDENCE. 
Long  distajjce  telephony. 

To  TKK  Editor  oftue  Elkctuioal  Ekuinkkii. 

SjK :  I  shall  be  glad  if  you  can  find  space  in  your  valuable 
journal  for  the  following  information  under  the  above 
head  : — 

Through  th«  courtesy  of  Mr.  H.  F.  JaeltJion,  of  the 
National  Telephone  f.'ompanv.  I  recently  had  the  iilcaaurc 
of  speaking  over  the  ShetRcId  to  M-itichesler  and  Ijiverjmol 
trunk  line — di*it.'iiii:e,  Hilinikw.  Only  ■*.\  to  tO  iievonflw 
olujwcd  before  1  «"»*  in  direct  communication  with  Man- 
chester, and,  aft«r  Ani»hing  conversation,  1  wa^  swilched 
on  to  Liverpool  in  about  the  same  space  of  time.  To  both 
places  the  conversation  vras  carried  on  just  as  eaetly  a«  if 
wc  were  only  a  mile  diittant.  I  was  also  in  communication 
with  Leeds  and  Bnulfon)  in  similar  time.  I  marked  the 
easy  and  ra)>id  manner  in  which  the  switehiiig  waa  carried 
out  to  each  town.  Having  be<^n  dlHtrict  manager  for  the 
National  Telephone  Cora|Kiriy'8  Nottingham  division  for  ik 
period  of  seven  years,  1  can  speak  front  experience  ii|K>n 
thijt  Hubjcct.  I  failed  to  fimi  the  sliehteat  intemtption  from 
imiuction  influence-  I  understamT  that  the  longest  trunk 
line  in  (Ireat  Hrit-iiu  is  from  Shoifield  to  Flectwoofi.  As 
soon  iLf  Sheliielil  IB  in  communication  with  Nottingham — and 
this  lino  i.s  now  being  built — the  dintance  from  Nottingham 
to  Liveqiool  will  exceed  200  miles  as  the  line  \iilt  nin. 
ijirminghum  in  uUo  being  connected  with  Xottinghiua.  u-ud 
with  Shicfficl<l  and  North  Yorkshire  viA  Derby  and  Chestcr- 
lieJd.  Suah  communication  to  thi»sa  iQi|iortant  centres  must 
be  a  great  boon  to  the  commercial  community  generally.  I 
may  also  mention  that  the  service  from  tllaagow  down  the 
wetjt  coaiit  and  to  the  Scottiiih  capital  is  most  excclleitl. 

A  few  weeks  eiuce,  I  u\m  had  the  plcaeuic  of  spciking 

Over  a  long  trunk  line  of  the  Western  Counties  Tolc[ihune 

Company,  by  the  kind  }>ermLasien  of  Mr.  H.  F.  I^ins,  the 

•eneral  manager,  Bristol,  between  that  fuacient  city  and 

dlaDuUy  (ijoutb  ^^'illcu)■— difttancu  1S8J  milca,  including;  a 

tibia  across  the  Severn  Bridge.     Particulam  of  towns  and 

■  distanoea  are  ^ven  below.     1  vaa  in  communication  uith 


Swansea  within  one  minute,  when,  after  conversation,  I 
ajtked  to  l)i>  switched  on  to  Llanelly.     This  occupied  a 
45  seconds.      The  communication  vos  perfect  in  crery 
reajwct.     The  following  arc  the  trunk  linos,   &c.,   oi^^a 
Western  Counties  Com|)any  ; — 

Win 

From                             T9             DiaUnee  Sciasrka. 

MUm. 

Bristol  BsUi 14 

d^ Glwtar 39  .■  VuSbarpncuand 

Smra  BrlilfeL 

Do NotFport  6H  ...  Da 

Do.    Oniiir 664  ...  Do. 

Do,    rontypriitil    ..            TSJ  ...  Do. 

Dot    llritttn  y«ny    ...        lUi  ...  Do. 

Dtt.    8waDMa    llbl  -.■  Da. 

Do.    LUnrily 128^  ...  Do. 

S«n,iwM L*ndore    8  ...  — 

Do Marrjtuu. ,            3  ...  —      , 

Uo STmUi    6  ...  — 

Pontypiidii  .,,     AlwnlM*  12  ...  — 

Do Mwthjr   16  ...  — 

Newport   Pontypool 11  ...  Kow  la  ewtim  J 


Do AlMi7*chiui  — 

Do Tmlogsr  - 

Boiini«niouth  Poolo 

Timiiuiy    Newtou  Alibott 

l>u. Palftntoa  

Do ToluM 


14 

25 

6 

b 

8 

10 


•TMtiOD. 

Do. 
Do. 


Now   in  CMIM 
tntUm. 
triTTigtlt  of  oalile  at  Btmm  BridjM  is  snieur-plaiad  io 

cAiial ITOjatita 

LukI  covvnxl  on  Uriiijfe  .     1.150    . 

1.3»    . 

Mr.  I.^wi8  Btatea  that  the  longest  dHl«Dc«  spoken  Irf 
them  is  from  Italh  to  Lbinolly,  a  wire  miloago  of  1125" 
miles.    The  epBaking  wns  in  every  way  perfect  Mwi  com 
mercially  gooti, 

I  must  not  forget,  aJeo,  that  1  had  the  aume  ploaaur 
extended  to  me  by  Mr.  C.  B.  Clay,  the  Oeueral  Maiia«r  c 
the  Northern  District  Telephone  Comainy,  Sundertto^ 
whose  tiunk-line  system  I  alao  give  below.  I  found 
switching  similar  in  space  of  time  as  over  other  systeou 
I  failed  to  obseri-fl  any  induction  over  any  section  of  tks 
trunk  lilies,  which  are  erecteil  in  the  twisted  inetaUu 
circuit  system.  The  wires  in  Yorkshire  and  Lancubite 
however,  are  all  single,  and  at  the  time  of  my  trial  w 
perfectly  quiet,  though  I  am  informed  that  tboro  is  geafinll| 
some  induction  disttu'bance,  though  so  slight  aa  to  do  oE  m 
practicaJ  conseqvienca. 

While  speaking  between  Sunderhuid,  Newcoitte,  Middlw- 
Iwro'.aiidDarlington, intemiediate stations,  aheavy  tltandtf- 
Btonu  was  reirai^  from  those  staticns,  bat  no  interrofitin 
was  obttervabte,  and  the  convereation,  switching,  fte.,  w 
curriedout  without  the  slightest  difficidty. 

The  following  are  the  trunk  lines  of  the  Northern  Dir 
trict  Co.: — 

TwbtqrtM. 
Do. 
D». 
Do. 

Do. 
Dol 
Do. 

Do.       Blyth M      Do. 

Do.       HUiUaibaro* 68      Fw  K««Mik 

The  National  Telephone  Company,  for  their  lool 
cxchnnges,  for  the  part  five  years  or  more  bare  UMd 
bronze  wire,  manufactured  by  tho  Phosf^or-BrooM  Cev 
I«ny,  Sunuier-street,  Sonthwark,  London ;  and  AnSu 
wire  is  now,  and  for  some  time  post  hag  been,  exclosiralf 
iLsod  by  tho  Western  Counties,  South  of  EngUod,  *<" 
Northern  District  ComiJanies  for  local  service,  ssd, 
I  understand,  has  given  univerBal  satisfaction,  it 
baring  groat  tensile  strength,  lenstaace  to  oiait- 
tion  and  elongation.  The  tensile  stretigth  of  bioa* 
wire  not  Iwing  mecbonieal  after  a  heavy  rail  of  saovtf 
other  sti-aiu  on  the  wire,  it  recovers  ita  normal  poritloa. 
which  copper  or  other  wire  fails  to  do  :  and  coaseunefll)y> 
where  copjier  wire  is  used,  the  coot  of  maintenance  is  buhB 
hca^■ier,  a]>art  from  the  inconv«ni«nc«  couMd  to  sabaenhn 
by  the  linca  ItcJng  frocjuvntly  intorruptod.  Ab  lbs  to-caSt^ 
hard  drawn  copper  in  long  s[jans  baa  simply  a  mecbantal 
ittreugtb,  being  erectvl  inlougspans  sochaaitis  tmpoatti* 


From. 
SiiDdcrUod , 

Do.  . 

Do.  . 
Do. 

Do.  

Do.  


To.  HUcs. 

„„.    Dnihuii    18 

....    UiddlMboro' , 

«.,    Hsr^epool 

....    atookton  36i 

DkrlioKtou    4S| 

Koncutlft 14 

N.ShloMs 20J 


■069 
■036 


1S89 

0-916 

2-072 1      108-17 


to  prevfiiit  in  tuwus,  il  groduBlly  loses  iln  i(l reTij-tlt,  whereas 
broiuo  wire,  after  being  erecteci  years,  remains  the  saiufl. 
Mr,  PreecflR  piiper  on  "  Eloftrica.!  Conductora,"  road 
'  before  the  Institution  of  Civil  ICngiiifrerfl  on  Dec  4,  1 883, 
Umchcs  Hpon  this  [loint,  an  extract  of  which  is  given  below, 
"BraiiTf  fl'irf. — Pho8|>hor-broti3!0,  whosv  htuvf  moc-hatiiciil 
qtuUtieM  and  j^rcAt  rctistiti);  [lOworB  are  well  known,  waa 
intro(liict-<I  for  telegraph  wire  about  five  yi'ai^s  ago,  Scvcnil 
leiiyth-i  were  erected  by  the  I'ow  OfBco.  Two  lonK  t.]>:>m 
cnmaed  the  channel  that  separates  the  Miiniblea  Lighthoiiao 
from  tlic  huadland  near  SH-;LnH(Mi.  The  olijoct  in  view  vftin 
to  Dhlnin  great  tetiiile  sLroiigth  with  n  iwwor  to  rusist 
oxidation,  e*(«»iftlly  active  whpro  the  wnro  is  exposed  to  sea 
apray.  Tliia  was  done  in  l*<7'i,  and  now,  in  November, 
18^3,  Ni4  the  ditfhliit  '■A/iiiy  iLs  luitkfrihU  in  the  virt.  But 
[thua|>hor-bronxc  though  ^x1«nsiv«Iy  used,  has  high  electrical 
revutAiice ;  it«  conductivity  is  oidy  20  per  cent  of  that  of 
oojipcr.  Morcover.tbephosphor-bronKesuppliedwas  irregiiliU' 
in  dimeusionit  nnd  brittle  in  ch»r»ct«r.  It  wotdd  not  )>oiir 
Itends  or  kitiks.  A  new  alloy,  silicioiiH-bronite,  hn^  recently 
been  introduced  to  remedy  these  ditiadvanta^es. 

"Ph(isi)hnr  mid  siHciousbronKe  derivu  thoir  mimes,  not  to 
mticfa  bocauH  the  materials  prefixed  nre  mixed  with  Iht) 
co]>jK;r,  bat  because  they  are  iwetl  in  the  ]irepiinilion  of  the 
idloy.  Pui'e  bronxo  is  a  mixture  of  copporiind  tin,  luid  in 
ihfl  refining  uiid  mixing  procesa  phoej>iioi'Us  iind  ailiciutn 
hiive  the  [ffoperty  of  removing  inipiiritiea,  [articulurl  v  the 
ddes,  though,  doubtless,  «ome  uf  the  tliix  remain;.  PhoK- 
ha»  a  most  iojurioos  influence  on  the  electrical 
men  of  the  alloy.  Silirinni  is  far  8«iierior  ;  hence  the 
liciouH-bron7.e  i«  prefendilo  foi'  Icle^nphic  purposos.  It« 
Bdancy  is  very  gront;  in  fact,  phosphor-btonro  hM 
duappciirwl  for  telegraph  win--,  and  hftB  MMi  replawd  by 
kbronze. 
'  Tbe  electric  renstAnce  of  siHciotis-bronze  can  be  rnnde 
'ly  equal  to  that  of  cop)>cr,  but  its  mechanicaJ  strength 
'ibhes  as  it«  coiHlnctivity  iiiereases.  ^Vire  whose 
mifftanco  cfiunlit  9(>  per  cent  of  puio  copper,  giiDKii  tensile 
I  >treaj(t]l  of  28  tone  oil  the  sijuttrc  inch,  hut  when  il.8  cnn* 
ductinty  IB  3-1  per  cent,  of  pin^e  copi>er  its  strength  is  fifty 
tons  on  tb«  square  inch.  Its  lightlies:*,  combined  with  its 
ni««hn.nical  strength,  it«  high  condtictivity,  and  ite  indeslnic- 
lability,  rendered  it  endnentty  adapted  for  lelegrapha. 

"Table  A  gives  the  results  of  some  tests  made  by  the  Post 
OfBee  upon  specimens  submitted  for  trial. 

"Long  telegraph  linos, for  which  iion  wire  weighing  4001b, 
per  mile  is  now  used,  can  Xm  iiuido  of  broii/e  wtro  weighing 
1  OOlU  per  mile,  which  would  rive  higher  clectric.il  cfficirncy  ; 
aod  uvcr-hoiuo  lines,  for  which  steel  wire  is  nftcn  used,  cn.n 
bo  roplacod  efficiently  by  bronxe  wire  weighing  only  ttOlb. 
per  mile,  which  would  bo  almost  invisible. 

"  If  DYcrhfwl  wires  were  erected  of  such  a  niatcriul,  upon 
I      tightly  aup|)ortB,  and  with  some  method,  thern  would  l>ean 
I      ood  to  the  Rveanin^leiK  crusade  now  miide  in  »oine  qiuirtcrn 
against  jicriul  lines.    Those,  if  constructed  judicioualy,  and 
uiKler  proper  control,  arc  far  more  eflicient  than  under- 
ground  lines.     Coqwrations  and   local   authorities   should 
control  the  erectioti,  nither  thiui  force  udmiiiistruliuns  to 
noodloss  expense  and  to  reduced  cflicioucy  by  putting  them 
undururound.     Not  onlv  do  light  mres  hohl  less  snow  and 
less  wind,  but  they  |>ro<iuce  less  electriciil  dintiirbance,  they 
can  Im  rciidcrisd  [luisclcss,  und  they  allow  exiHting  Eiipp»rt;i 
I      to  carry  a  much  grt-ater  inunbar  of  wiffts.     Other  bronzes 
have  been  tried,  hut  without  any  oi*identadvjtntagc,  cither 

tfjuality  ur  in  price." 
Yours.  Ac,  J,viiKH  O.  Fry. 

iy  Avenufi-viUas,  Cricklewood,  N.W. 


Phop.  REIyot.^,  F.U.S.  (I'TeHiJeDt),  in  the  chiir. 

The  fr>l!r'H'iiiHrciinimiiii''Hliitni  vriyve  ifid: — 

"On  KlMttrooMtlm  rona  bj  CentneC,"  by  Mr.  C.  V,  BvBToH, 
B.Sc.  riR'  utiii'iit  ur  t-iw  |>u]i«r  iM  tu  (lLi(.'Uiis  llif  tCAta  af  tUa  BltctTO- 
Riotiro  rurtKK  <jnn-l(i|>ui  by  Khe  I'lmUtct  of  cnuiliictoni.  Uv  coo- 
si'IuriiiK  tho  ilLitrilmtinTi  i>rrlcrtricil;mi  tlicaurracuartliooonuuctan, 
an<l  rtom  IliF  itKX  Ihitt  111?  patcntial*  throughout  ihrir  iii«>«u  are 
constant,  r)icr]rt  nhont  a  thia  l*ypr  iK»r  tho  juiiclioii,  ibe  •uthor 
ilo<litca'>  Iliitt  Ihr.  tiiirlfraliir  iKlioii  tttkiek  ^t*-*  rvu  tc  4  toniatt 
E..V.F.  Mii.vvii  >tnii(«iijlitdi'rf\»confiit^1  UilJfi'innfJtiatfHri^Uioitrhaeii 
afOitinnftio'i.  If  K  be  theeanUAt  K.M.F,.  an>l  M  the  iiuontitjr  nf 
fl«(^lricity  vlilch  inaamaoniaillie  junction  when  iwo  iiie(*I*orij^'iii*11}r 
til  [hv  Mtiiu  lutetilial  vet  [iIscmI  hi  Lxmutt,  H  is  abaini  thst 
l\vi!  work  clone  is  R  M.,  tinir  of  nliich  U  »iwiil  in  prodnoiait  hwt, 
ui<l  liulf  ill  ruHiug  llic  )iotcntiaI  cncrKy  "t  i^f  •jrst^in.  8iii<« 
tlw  ftou-luet*'rB  mp  iiuc|io*mI  to  !•«  W't  ut  a  oiiittAiit  lemjiMatiir*,  snd 
tbcxitinu  which  givcH  m«  to  the  K.lI.F.  iiioonKn«l1a  th«  tmmMlUl* 
itcifihlniirhawl  iil  llii' Jiiii<!ti»ii,  the  moleeiilar  ener^  luiut  beftbwnlicd 
at  thr.  jnnctiun  tly  Hiij>|Miiiig  tho  surface  of  contact  mry  small  nnil 
thr  cnpacitv  of  ik«  RvUnn  kiffc,  it  is  shown  that  hettt  lln■^  themieiti 
aelnni  oio  the  only  kinds  of  energy  which  fulfil  th«  ic.qiiirc'il  cnndiiionn 
of  HU))|tlyia8  sn  imloAuit*  sniouiit  aftuergy.     Ut-uw,  for  suManccc 

«/ IJi4  Iwiff  <Jff*i  tfjiffmtd  i-t  fitnol%iU  iMAMwrf ;  anH  for  siiMsnctM 
c-lieniiuall J-  active,  but  devotil  of  f  I'lliL-r  effect .  (A*  E.M.F.  i»  tjwil  W 
tJu  Clergy  o/  anribintttiirn  of  vtu  tlutrv-nhrmiaU  e^ioiltitt,  Sinos 
iiirul-iiictalciin lactJ^-Mi only Iw  tilt! sro.tauri'rltiL'rB.M.r*., it  Isiiifamd 
thit  thi!  np/Hiirnl  coalati  RM.F.  (mrflaiiri'il  imliictivcly)  iiiiul  tm 
\hv  cliicity  to  &ir-n>clal  coutMta.  A  liit  iT  amlwouti  ^ii>[wr1tn  »f 
l'cltt«i  MJil  clii:raic«]  E.Jl.F's.  is  givaa  in  iiudlcl  coluinm.  Th« 
rrsiilu  if  aomit  vxfimini'Tit*  mi  thij  eontaet  K.M.F'.  af  jttwi  and  clwnlt* 
witli  mctrury  ars  labiilatwl.  Imt  ihcy  ■!»  v«ry  im'finUr :  ami  I  ho 
aiillior  ooiicluiloii  ihat  thc'iv  is  nn  tnio  ali<l  drlitiiln  cnntnrt  K.M.F. 
iKtwei-ii  (■'■tiiliiflois  »iiil  iiini-coiiitiictnrn. 

Profs.  Ayrton.  S«taiut«r.  Tnompaon,  and  Pvrvjr  iIl4ciimk(I  the 

Kiuls  taiBcii,  mill  il  nus  ('oiiiiiilr.'rcil  (linL  ilint't  f.^i'iriiuutit  on  cunt^ot 
M.F.  i:i  I.  *pry  |icrf«ct  vsicimiii  toulil  ulmic  ilccii|«  tli*  qii'-sli'iii". 

"On  n  Tbeory  oonoomlng  tha  Sudden  Lona  of  KacnMle 
Propartlea  vi  Iron  and  NUkel."  by  Mr,  [},  ToxM.vAdX,  IV.A. 
Kiin.'iin]i-iilK  by  liiiiiwlf  uril  ■illici'  i>l>*rrfcr»  hare  »hi™ti  that  th« 
tt;ui[>vratiitai  at  irUicU  iiuii  ituil  lli^-kv]  loiitt  thdr  luoxnHic  ]>roT>?itii!N 
iV:]".'!!!!  "II  t)i<:  B|ii.'tiiui'iis  iisril  ainl  Uic  i>iii|;i>iili»itif;  ion.fs  iniploycil  ; 
but  tliH  t«nip«ratuf«  at  which  thvj  ji^in  (n /am  thMajiro[)«rti«*  arr 
tlciltiiie— lut  alekd  about  SOOkfj.  C,  aud  iran  aboni  Mw^.  C.  Tlin 
atitUor'i  ciwn  ciiwrimctita on  "  Ki.>(»lnceni»  of  Iron"  show  tvo critical 
tenipTiittiiri,  mid  I'lnchoii  ha*  shewn  by  caloifiiiclrit  rnuisumupiits 
tbatbrtinrrii  660  nnil  TSOdc^C.  anilbntwiwn  1,000  ami  L.O£(Mfr.  C. 
hr«t  b»coDir«  latent.  All  tho»c  Tact*  -xta  to  taJicati  n  uiolivvilsr 
I'catraUKQiuDtit  aitwut  thcM  tcaip<.T*tiiic«.  In  hiii  |i)n{)oiM>>l  tlu-ory,  ho 
aMiiTiiuH  thtt  l.hnmoWiiliinf  irmi  (My)eoiitAiii  inngni^tic  atoms ai)>nble 
nf  motion* of  intiiAlatioii  and  nf  rotsttnn.  Tlimm  b'lid  to  form  ulowiitiiBf;. 
[let'cdrciiilg.biitnt  nnlinsry  tPii)jirrHtnn'*ntptiiialilntoilo»o  on  account 
or  llie  ctoM-  i>tt>xliiiily  ul'  their  cetilre.%.  On  raiting  the  tcinprralnre, 
llii'ir  cciilTei  atr  fiirllii-T  !«.-|ianled  ill],  at  about  ddwrg.  0.  their  {lolar 
t'xticinitteii  rii»h  tDKcthcr,  funuinK  cout|>lute  circuits,  and  oshibiting 
no  external  maRiiiflio  {'■vp''<tiM-  Ou  cooling  donii,  the  C4ntrv* 
■]>)<ro>cl>  antil  tlic  ^-uritalion  attraction  overcODiss  th«  msgnirtiR 
attraction  ni  tlirtr  \a\a,  nhcn  (h«  tuatfuotte  propertiea  T«a[i{war. 
Prai:  Ayrton  niik-d  whrther  (he  author  nul  made  ejcperlments  on 
(bf  r.jiii["'.<inii''r  (if  tTiii^itiir.  iiropprtiitx  when  niii«l  tu  ii  »'liito  heat, 
and  Prof.  Ttiatnpnan  iminiml  whether  ooliali  lin'l  bci-ii  t«tol. 
IKith  qiiMtiont  wcrv'  wi^wcruJ  iiPgiitlvL-ly. 

"NftM  en  tha  GnplUa  Traatmant  of  tbo  l^aniaBt-Froliek 
raraiula  fsr  loduoad  Hacaatiam,''  by  lYof.  ::(.  1'.  Tkomiiiux. 

D.Si.-.     TliD  farntula  nCeiied  to  is  N  =  .V.    — ,  whcr*  JVistotalimluo- 

tion  whan  saturated,  N^iiidnction  <liiv  to  St  amiiere,  tutua.  and 
b=y».\w  of  *,  whtph  luakm  N=ii\'.  Si iiii<lr  (•"""'« trica I  t?on»tnic- 
tiona  arecivcn  for  inlottlng  theniiTc  whm  .V*nd  5  arrkiiDtrit,  an4  fnr 
tliidliifi  •Valid  b  when  two  jwirs of  vahiei  of  Ii  antl  Si  hnvo  licvu  ilctcr, 
iiiitiirX  Tlio  usv  il  the  rotniiila  is  ehowii  to  bn  jusliKad  in  jiractipe, 
(or,  i«  noiuted  onl  to  thsanthor^  Prof.  Peny,  tM  citrre«Miinecting 
iwrmmbilLty,  ;i,  ui<]  iaduetion,  B,  are  straight  lines  (rotn  Bb7,000  to 
11  =  16.000.  between  which  alynamoa  are  wnally  worked.  A  mslhod 
oriircdeteruiiuiuKA'aud  b  ia  (^ivaii  for  maeuutlc  ciiviiita of  known  fonn 
Biid  iiialiTrialfl,  liitu  mnoviiiK  the  ol^ecUoii  ofI«u  UTgvd  aajust  the 
above  funnula~vix.,  that  it  involrca  two  ooastauls  whlcli  &ad  to  Im 
ilctfrniilml  after  ttio  luagnet  was  niatle. — Two  other  "Not**"  by  the 
satue  author  were  ^stpouecl  till  next  HMetiag 
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TO    C0KRESP0NDBHT8. 

jIU  BighU  Btamrtd  Socrvtanu  and  Managers  of  Chinpanifs 
are  tHviUd  h  furniA  wAict  of  MtetiMyf,  law.  of  AVw 
Shart^,  IntiitHatum^,  ConimeU,  and  anif  infoituatum 
eotHUxtnl  with  Elecirual  Bn^iuaiiiij,  whick  ;;wy  he 
Mtmiing  to  vta  rtadtra.  /nwnjpn  art  iafamird  Ihat 
am/  aceouHi  of  Iheir  mventiffju  submitl^  to  us  will 
rmmew  bed  emtideration. 

Ml  eemmttfuaUumii  iiiiautal  for  the  EdUvr  M/umld  be  adttraxd 
C.  H.  W.  BiiHJS,  139-140,  Salitbury  Cooft,  Fltfi  Strtft, 
Lmdoti,  E.G.  Aaonf/mom  cvmvtunicatioiu  wilt  twt  he 
noticed. 


TO    ADVBRTlSEBa. 

AdmKamenia  slumld  be  addreaioi  to  M«  PMidtcr,  tSd-W, 
Sali^mry  Cmrt,  Ftt*t  Street,  E.C.,  and  thoidd  nach  him 
net  iater  than  ntxm  of  Thursduy,  Special  Terms  f(/r 
a  sfn«  ntn  he  arraiujfd  on  applimtwii. 

"SITUATIONB  VACAMT"  ud  "WANT  PLACES"  AdverClK- 
menu  vUl  be  ohu^ed  U  THREE  WORDS  for  ONE  PEKNY, 
vlth  »  MINIHUH  chKpga  of  BIXPENCE. 


TO    SUBSCRIBERS. 
"Thb  EUCCTR[UJII.  EncINMb"  can  be  had,  by  Order,  frma 
<tntf  Nevm^ent  in  Tvwn  or  Country,  and  ai  the  earioua 
RailtiMtir  StalioRs,-  »r  it  can,  j/'  ptrfened,  bf  inj^lied 
direetfmii  Uie  Offke,  on  tJu  foliounng  (*rBM.— 

0  tuouUu. 

Sb.  6a. 

88.  8<1. 
Sn.  &I. 


S  moDtlM. 

Uitltod  Kiaedoni Se.    Sd. 

WiUtiu  till)  PmUI  Union    4s.     4iL 
Other  FUoea On.  Kkl. 


U  ■a-antlu. 
13..  fti. 
17«.  fl.l, 
Ifis   6d. 


(Font  froc,  I'ayAUa  iti  AdvUiM.) 
Cheques,  Pctt    O^ite    and   Postal    Orders  for   Saiserijiliom 
md     AdreriistoientB,    shouid     be     mtde    payable    to 
C.    H.   W.    BiOOS,    1S9-U0,    SalisbttTy    Coari,    Fleet 
Slmtt  Lndm^  and  he  enmfd  "  UimK  Bank." 


KOT  ICE* 


lyith  our  issue  of  January  $  we  yaee  a  Portrait  of  E.  Oraviw, 
Khq-,  Preatdtnt  of  the  Sadetj/  of  Tel^mpk  En^nesrs,  and  stated 
oar  inietUion  of  giving  a  aeries  ef  PortraUs  of  eminent  Eleriri- 
datu  of  Ike  eeiUtiry.  In  ftdjUmeHt  of  oar  promise  ice  hate 
akead^  isned  a  Poriredt  of  W.  H.  Wollaston,  M.D.,  FjtS., 
amd  <m  AprU  iXHh  loe  gave  that  of  8ik  Uumpubt  Davy, 
P.R.S.,  uiAms  fame  a»  an  tUeirietaa  is  ttiU  more  prominent 
UUM  tk(U  of  WoLLABTON.  Porlmiti  of  Past  Prt»denhi  of  tfie 
Boadffort  iu  pfi-paration,  and  u«  hope  toon  to  luive  teadff  ihat 
of^tm.  D.  E  HuuHKH,  F.E.8 


GAS  COMPANIES  AS  CONTRACTOBS. 

The  abstract  of  a  paper  read  iu  America  before 
ouc  of  the  giXH  iL-^tiociationK,  which  abstract  we  prim 
elsewhere,  directs  the  attention  of  all  tfaoBe  engaged 
ill  the  ga.H  tiidnstry  to  the  qiieslion  whether  it  will 
notbetotheiradvantagc  totftkelhe  bull  by  the  horns, 
aud  liaraefts  the  electric  lighting  iudustry  to  the  car 
they  already  driTe  to  such  good  purpoee,  at  least  so 
far  as  dividcuds  are  concerned.  Epicures  are  fre- 
quently beard  to  expatiate  learnedly  upon  acijuired 
tastes.  The  i)a]aLe  does  not  take  favourably  to  some 
kinds  of  food  when  presented  to  it  for  the  first  time; 
but  with  a  little  tempting  aud  a  little  education, 
that  which  ongiually  produced  a  fcvliu^  of  nausea 
becomes  savoury  and  agreeable.  The  electric  light 
is  as  yet  in  the  nausea-producing  stage,  so  for  as  the 
gas  people  are  concerned ;  but  the  bait  may  prove 
too  tempting,  aud  ere  long  may  be  swallowed. 
There  is  a  grand  opportunity  now,  though  year  by 
year  ibis  opportunity  will  slip  away,  and  the  gaa 
couipanie>>,  instead  of  guiding  and  controlling,  will 
find  their  power  for  good  or  for  evil  entirely  vanished. 

"  Kiiowl<<J|ji<  cviuM,  l>ut  niBilom  Uni^n,  and  lis  bcMv  a  ladvu  t<rvut 
Ftdl  or>M>l  tx|H:n(ti<:p,  Tiivvin^  towanU  lh«  iitillliow  s(  his  rwt." 

The  ad\'ice  we  tender  now  has  been  given  before, 
but  such  was  Ibe  contempt  for  the  new  illuuiinaut, 
that  chairman  after  chairman  presiding  at  gas  com- 
panies' meetings  treated  the  possibilitj  of  electricity 
competing  with  gas  as  a  question  unworthy  of  dis- 
cussion ;  the  competitor  they  feared  was  not  elec- 
tricity;  it  was  oil.  Verity,  knowledge  will  come, 
though  wtadom  lingers;  aud  the  time  will  come  nbeu 
chairmen  vnU  be  compelled  to  acknowledge  that  the 
gas  industry  has  something  to  fear  (xom  electricity. 
However,  it  is  not  our  iDtentiou  to  sermonise  to  the 
directors  of  gae  companies.  They  are  not  desirous 
of  being  convinced  that  a  little  more  knowledge  is  br 
no  means  a  dangerous  thing,  but  partake  something  of 
the  character  of  the  sluggard,  who,  as  we  all  know, 
woe  perfectly  indifferent  to  the  state  of  his  garden 
so  ]ong  as  he  was  not  bothered  to  wake  up.     But 

"  X'>t  in  vaiu  tlio  diftancc  boacoiii.     Pom-knJ,  ToTTird  l«t  us  nagv, 
Letthcfireivt  woiilil>|)in  (orsvordows  thcriiifpaggroorMorvhaiig*.'* 

The  change  ie  comiug.it  is  as  certain  as  that  the  world 
exists.  The  luxorions — those  who  can  well  afford 
luxuries — are  quietly  but  quickly  replacing  tbe  c4d 
methods  of  illamination  by  the  new.  They  do  not 
affect  oil ;  they  invariably  replace  what  went  before 
by  means  of  the  far  bettor,  purer,  and  inteneer  light 
evolved  by  electricity.  This  is  as  it  should  be.  The 
light  is  a  luxury;  hut,  like  other  luxuries,  as  the 
demand  increases  it  becomes  cheaper,  and  so  gets 
within  the  reach  of  a  greater  and  a  greater  nomber. 
till  ultimately  what  originally  was  a  luxury,  and 
nothing  but  a  luxury,  becomes  a  necessity,  and  is  to 
be  found  in  every  house.  Knowledge  is  increasing, 
and  with  the  increase  it  becomes  known  that  th« 
method  of  comparing  the  cost  of  the  olectriclight  with 
that  of  gas  is  altogether  misleading.  If  a  boosoboldw 


days  ten  pounds  a  year  for  his  gas  bill,  and  a  second 
l«u  pounds  a  yoar  to  get  cloaa-ed  ^way  the  dirt  caused 
by  the  uae  of  gas,  the  cost  of  the  light  is  just  double 
its  nominal  cost,  and,  further,  if  he  can  get  the  elec- 
tric light  for  double  the  nominal  cost  of  gas,  he  is 
thereby  a  gainer  Htid  not  a  loser. 

The  moral  we  have  to  point  out  is  that  directors 
of  f{M  companies  are  missing  the  grandest  oppor- 
tunity of  the  century  in  not  throwing  themselves 
heartily  into  the  work  of  developing  the  electric  light 
industry.  They  are  in  a  position  wbieb,  rightly  used, 
would  give  them  almost  as  complete  a  monopoly  of 
the  ouo  system  b«  they  have  of  the  other.  Their 
advantages  aru  great.  They  have  generally  spare 
ground.  They  have  a  good  deal  of  spare  waste 
heat.  They  have  a  cheap  fuel  in  the  shape  of  coke. 
They  have  the  opporlimity  of  breaking  up  streets 
in  many  iustancee  without  danger  of  troubles  arising 
with  the  local  authorities.  If  the  Acts  which  authorise 
Iheir  existence  have  not  sufficient  latitude,  a  very  little 
expenditure  is  neces-sary  to  enlarge  theirpowcrs.  No 
opposition  would  be  likely  to  be  encountered  in  getting 
such  powers.  The  sbajrcholders  are  local  men,  many 
of  whom,  though  hankering  after  the  electric  light, 
Cftouot  bring  their  huarts  to  favour  itK  introduction, 
because  they  think  it  would  tend  to  lower  dividends 
or  the  quoted  price  of  their  shares.  If,  however,  the 
g»B  oompaoy  were  in  a  position  to  offer  the  alterna- 
tive light,  no  donbt  a  sufficient  number  of  subscribers 
would  be  found  around  every  gasworks  to  make  even 
the  first  little  installation  a  paying  concern.  If  the 
directoTS  have  not  sufficient  perspicacity  to  see  the 
tendency  of  things  electric,  it  is  almost  time  that  share- 
holders commenced  to  bcntir  themselves  in  order  to 
get  a  management  holding  wider  views,  and  anxious 
to  be  well  abreast  of  the  times.'  The  gas  interests 
j|«k  fright  three  or  four  years  ago,  when  there  was 
HUly  no  wolf  in  existence—only  a  cub ;  but  that  cub 
bae  been  growing  and  grooving,  till  it  is  rapidly 
assuming  all  the  external  characteristice  of  a  fult- 
grown  wolf.  yamiliarily  with  the  growing  cub  has 
cDgoudercd  a  contempt  the  existence  of  which  will 
probably  lead  to  a  rude  awakening  at  no  very  dis- 
stant  date.  If  it  were  not  that  the  innocent  share- 
holders are  likely  to  suffer  from  the  cr&Hs  Rtupidity 
of  those  who  guide  the  vessels,  we  should  say ;  let 
these  directors  stew  in  their  overweening  ignorance ; 
but  it  is  so  evident  that  they  do  not  realise  the 
position  of  alTairs  that  a  warning  is  necessary.  We 
contend  that  electric  hghting  will  eventually  super- 
sede gas  lighting,  that  the  naw  lighting  could  be 
carried  oat  better  by  the  existing  hghting  companies, 
vith  loss  derangements  of  interests,  with  less  shift- 
ing of  capital,  and  with  more  rapid  extension  than 
by  the  aid  of  competing  companies.  Of  coarse  we 
assume  that  if  the  existing  companies  took  up  the 
work  it  would  be  with  a  view  of  caiTying  it  out  satis- 
>Eily,  and  not  in  a  maouer  to  try  and  make  con- 


sumers dissatisfied  with  it.  Any  attempt  in  the 
latter  direction  would  undoubtedly  bring  about  the 
cataetropho  earnest  and  honest  people  are  anxious  to 
avoid.  This  article  is  uufficiently  lengthy  without 
adding  more.  The  suggestion  it  containe  is  for  con- 
sideration. A  due  appreciation  of  the  signs  of  the 
times  will  prove  that  it  is  not  ill-timed.  Town  aftier 
town  is  enquiring — a  few  will  adopt  the  electric 
light.  The  enquiries  will  continue  if  the  light  is 
fairly  auccewful,  and  the  percentage  adopting  the 
light  will  become  greater  and  greater.  With  regard 
to  the  success  of  the  light,  the  gas  journals  are  filled 
with  a  simpering  inanity  of  ifs  and  huts,  of  flouts 
and  jeers,  all  to  make  believe  that  the  word  failure 
is  writ  large  upon  every  bit  of  work  of  the  electric 
engineer.  A  greater  mistake  could  not  be  made. 
Failures  there  are,  and  always  will  be.  Good 
v/ork  is  not  atway»  paid  for,  and  sometimes  when 
paid  for  is  not  giveu ;  but  many  engineers' will 
guarantee  success  under  all  ordinary  circumstances, 
and  will,  with  greater  couridencc,  daily  point  to  A 
dozen  successes  to  one  failure.  There  is  not  hope 
for  the  scornful  in  this  direction. 


PRIESTMAN'S   PETROLEUM   ENGINE. 


In  our  lant  i&sue  we  gave  the  report  »f  Prof.  Jnniieitnii 
on  the  (iriBiii  Ghr  Engine.  Such  en^incR,  of  cniinie, 
flU]){K)sc  tliH.t  the  1^  rMjuirtd  for  their  wurkitig  could  bo 
obtained,  either  from  thu  pisworkii  in  the  vicinity,  or— 
pcrhiLpii,  proferably  so  fa.r  :ia  economy  is  concerned— by 
tuing  the  Dovrson  piMCCws  for  making  the  gu  as  i-ocjuiroo. 
This  week  wc  illustrutLi  itit  ciigiite  which  possesses  many 
■odvantdgt'fv,  one  of  irhicb,  and  possibly  not  the  leiut,  u 
that  it  only  conaumett  a.  umlvriiA  which  is  easily  obtained 
everywhere,  and  dows  not  depend  upon  the  uroction  cithor 
of  u  limall  Rpeciul  plant,  or  the  vicinity  of  the  work*. 
Wo  refer  to  Priestnian'.-*  Iftt«t  form  of  the  Etivc  engine 
Wo  have  before  iw  a  nuniber  of  rwporte  as  to  the  por- 
formanc&s  of  this  engine,  and  we  have  our6t<lves  examined 
one  iit  the  orticM  of  iho  firm  in  Queen  Victoriu-sireet.  Sir 
\Vm.  TlioniMon  in  his  ruport,  iimuiig  other  things.,  says : — 

"  1  nmdit  rarcful  tecbi  on  u  6-h.p.  engine.  After  AAoing 
it  stArtorl  and  stopped  several  timoe,  and  kept  niniiing  on 
the  hraMn  for  :in  hour  at  T^h.p.,  and  for  two  tioiint  at 
6.h.p.,  without  TncA«uring  the  oil,  )  jave  it  exactly  uii 
hour's  ran  with  the  brake  loaded  slightly  tuoro  than  for 
0-h.p.,  and  with  arrangemonta  to  meaauru  the  nil  acciinilely. 
The  remdt  was  that  the  engine  ran  with  veiy  odnunihlo 
rvguluriby  at  f rt>m  15S  to  160  rcvoliitioiu,  doing  €-4.3'h.n 
on  the  brake.  The  (luaiititv  of  oil  used  waa  vory  exactly 
1 1  pintK,  beinj^  at  tho  iiite  of  l'7t  pint^  per  hour  per  bniko 
hoHiO-powor,  or  1'60  |>oiin(U  per  hour  por  bmke  hotM- 
power,  which  seems  to  mc  remarkably  good  economy, 
conRJdonng  the  ureitt  dittirulties  which  hud  to  he  nvercomo 
in  using  the  combustion  of  oil  liirefltly  aaa  motor.  It  must 
be  noted  that  these  r&sultB  refur  Ui  the  horse-ijowur uf  work 
actually  done  externally  by  the  engine,  and  nob  merely  to 
'  indicated  honse-power,'  which  in  the  ateam-enginc,  and 
still  more  in  the  gas-cngiin;,  falls  short  of  true  horso-|iow«r 
by  a  large  difference.  Messrs,  Priastinaii's  engine,  tntlike 
one  upon  another  fiystem  to  which  my  attention  ha<i  Iteen 
culled,  docs  not  use  only  ttic  lighter  portion  of  tfao  oil, 
Icuving  a  large  rosiduiim,  which  caimot  be  utilised,  but  has 
the  great  advantage  ol  consuming  the  whole  of  the  oil  put 
into  thu  cistern,  which  I  verified  ov  careful  examination  of 
the  working  uf  the  ouginofi  which  I  tested.  By  a  new  iind 
effective  mode  of  regulating  thu  supply  of  vupuur  to  the 
cyluider,  combustion  so  potfect  is  obtaiued  that  deposit  of 
curbeu  in  the  cyhudcr  aiid  pu^Htgeo  is  moet  tiali«fuctonl'^ 
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obviatAi],  as  I  have  myself  verified  Eiy  cnrrfiil  rxnininntinii. 
As  the  engine  i«  fjovcnimi  bj*  n:duciii^  tbo  diiiv^u  lulmittud 
into  the  cylintlor,  instoud  uf  cutting  off  tho  Bujuily,  tha 
exptoeion  takes  place  with  greiit  rpKil-irity)  thus  sficuring 
st^dy  running  with  or  withmit  loiiii.iiTid  vrirli  vMrioH  loids, 
which,  judf^ng  from  my  own  exjionunce  of  the  irrogiilftr 
running  of  gas-ongitios,  ninning  nt  anything  Ism  than  full 
load,  in  a  very  important  iwivnntAge" 

Tho  follow-ing  dotuiU  uiv  taken  from  a.  re|iort  of  Sir 
&niue1  Canning  and  Mt-ssni.  AlaliaRter  and  Co,  iia  to  an 
engine  at  wm-k  at  thfl  F.loi-tii<!aI  I'nwer  Stx>nign  ComjKiny : — 

"  Tho  cylinder  is  lOin.  in  diameter,  with  ITiin.  stroke; 
the  fly-whcol  Iwing  Sft.  6in.  in  diameter.  Tho  engine  runs 
regularly,  whether  with  full  load  or  light,  at  nboiit  160 
T«volutioD8  per  minute.  Our  t<U)t«  wrru  Diude  with  n  bnikc, 
also  »nth  a  dynamo  uBetl  for  charging  sccondarj*  batteries, 
giving,  it  wafi  said,  85  per  cent.  n(  the  ongine-power  in  tho 
cxtcmul  circuit-.  This  ctlicicucy  docs  tiut  ikppcar  to  bo 
ciaggcratod,  as,  according  to  the  tubuktul  rciiilto,  the  oil 
consumed  ]»er  brake  h.p.,  ami  with  the  dynamo  at  8.'i  ]>er 
c«nt.,  agr««  closely,  iiowovor,  to  bo  within  safe  limitit,  wc 
havo  also  given  the  results  at  only  80  per  cent.  The  follow 
iiig  table  gives  the  result  of  one  hour's  run  with  brake  : — 

ItoT«litcioRa  |)cr  miiniti- ...  160 

II>ak«  hoTno  power  &'436 

Oil  ioDsnmsa,  bi  pintN 108 

Oil oouvQinfd,  ill  pintj,  jur  b.li.p 1'68 

At  the  end  of  tho  trial,  the  cylinder  and  the  |ioint«  anil 
influlfttors  in  tbo  sparking  or  firing  plug  mire  found  to  be 


engine  of  the  type  teoteil  by  us,  it  is  evident  that  the 
(?ni  oloyment  of  petroleum,  even  ut  the  price  here  quoted, 
will  compare  fuvoiimbly  with  gu6  in  this  and  othor 
countries  at  any  price  alxne  3s.  6d.  ]jer  thoiuand  cable 
feet.' 


EXPERIMENTS  ILLUSTRATING  THE  PRINCIPLE  OF 
THE  DYNAMO. 

BV   UKl).   U.   HOPKINS. 

IL 

After  noticing  the  elTect  of  plunging  a  magnet  into  a  coil 
of  wire,  it  h  not  very  diflicuU,  in  the  light  of  ptee«iit  elec- 
trical knowledge,  to  undcrittAiid  how  the  procens  of  induc- 
tion is  carried  on  in  a  eontiiiuous  way  in  tho  armature  of  a 
dynamo. 
'The  stmplwst  foini  of  aniiaWtre  for  inustrating  this  point 
is  undoubtEKjly  [h;it  known  as  the  iiramnte  ring  armature. 
In  thti  action  of  this  armature  the  prime  factor  U  magnetic 
induction.  It  is  iterliaw  lutneceHsary  to  go  into  the  tlctails 
of  the  construction  of  ibe  tinimme  ring  ax  commonly  iis^l 
in  dynamos.  A  very  crude  ring  answoi's  the  pnwent  piu-- 
pose.  It«  core  \»  formed  of  a  romjinct  cirrulur  coil  uf  soft 
iron  wire,  which,  in  crow  section,  may  he  circular  or  of  any 
other  form.  The  «orc  is  wTapped  with  tape,  and  vamuhed 
to  injure  iiimilatioii. 

Around  ihii^  iron  ring  or  core  is  wound  an  insuUtcd  copper 
wire,  armnged  in  tt  apiml  c<nl,/,  like  the  winding  of  an 


Tir  -.rifi.Ti  .  r  I 

quite  clean.  A  Kocond  test  of  throe  hours'  dumtJoiii  waa 
made  on  the  following  day  with  .i  dynamo,  charging 
secondary  batteries,  substituted  for  tho  bniko,  the  results 
of  which  arc  cmbotlied  helov  :~~ 

i&U.f.  TolU    77-1 

iipneia««nn   8T0,  68-75.  S7-5,  57-5 

IVDTi^  EI»p|nnU  H.P. „ O'O 

Tola]  nil  <'oiimiin{>ti<i1i K  tiluta 

CmuamEitioii  prr  clvctncal  Kp.  honr  .,,.„ 193,, 

Oil  [wr  h.p.,  dtlircmi  at  90  pnr  ocat. ,. l'&&>i 

CKlpor  li.ji.,  •l«livrnxL>t  86]ra[  wnt.  „„ I'tS  ,, 

Da'ivai-mI  h.|i.  »t80  |"jioi'iit. ,.,.._....„....     7*&>i.Ii. 

Dclivcrml  h.p,  at  85  jmt  oodI.    , „ , 7'Ob  )i.i>. 

Cost  par  li.p.  hour  at  80  per  MDt..... 1*25  (viiaB 

CiMM  i>er  li.iJ.  liotirnt85  per  cent. — 1*5*  p«aw 

BeiralutLuii»afaigiiie 160p*rmiii, 

The  cun-eiit  »a«  measured  by  means  of  an  Ayrton  and 
rPciry  irifitnimeiit.,  chocked  by  a  standard  Siemens  electro- 
tdynamomcter,  and  the  readings  of  an  accurately  and 
rocently  calibrated  voltmeter  were  corrected  for  tempera- 
turo.  It  apixxtrs,  then,  that  the  cost  (wr  actual  horse-power 
is  approximately  lid.  [jer  hour,  with  oil  at  (ij<i.  per  gallon ; 
but  as  the  probabilities  are  grciitly  in  favour  of  considerable 
reduction  in  it«  price,  it  would  »ccni  that  in  the  near 
future  a  very  groat  economy  will  accrue  from  the  omploy- 

ment  uf  thi«  ongine We  may  aidd  that  the 

maiatenanco  of  the  buttery  (zinca  and  solution)  for  su|>idy- 
jDg  electricaJ  cncrgj-  to  tho  induction  coil  would  cost  about 
60s.  jjer  ;tiinum,  or  about  2^.  per  day  of  nine  hour^     For 


iir.i   r.rirLin  , 


ordinary  elecLro-magtiet  Theondsofthecopperwindingare 
joined  by  soldering,  thus  formini;  u  cloited  coil.  Tho  ring  ia 
mounted  upon  a  circular  wooden  support  attached  to 
spindle,  so  that  the  armature  may  be  revolved  in  front  of  I 
jiolcB  of  a  magnet,  a  a',  as  shown  in  FSg  9.     In  the 


ftJie 


Tm.  9. 

support^  in  a  rirclo  concentric  with  and  near  the  spindlA 
are  in^rtod  iix  or  eight  wire  nails,  n',  arrangod  at  «]ui- 
di«tiint  ]>oint«,    The  copper  winding  of  the  ring  a  eptind 
off  into  as  many  sections  ua  there  are  iiiiiU  in  the  ciroUtf 
row,  and  at  the  end  ot  each  section  iita  iosulatioa  ol  tta 
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roi^wr  wire  in  removed  a  sbort  tliKUruc,  ami  a  wire,  t,  ii 
Bttachec)  by  soldfrring.  These  aU^chod  mrea  ura  each  von- 
ne<t«(L  wila  ono  of  the  wire  iiaiU.  Now,  iiU  Lh:it  i^mainii 
to  complete  the  Gmnime  dynamo  ur  motor  a  tli«  appHcH- 
tion  of  two  wHiduotors,  ifff',  to  tho  circular  row  of  wire 
n»ils,  lui  shown  in  Pig».  10  iiml  II. 

pio.  la 


r 


Fio.  U. 

Xhis  dyniamo  hu  ftU  th«  osMiiliul  f«attirc6  of  the  rcgu- 
,_  _  Butcbine— the  field-magnsb,  bfao  iron  armntiire  core, 
raB  condiiutor  woiinrl  upon  the  core,  the  Lomnmtator 
cylinder  formed  of  the  wire  imil?,  mid  the  bnwhcg  consist  ing 
of  wirra  hnid  on  n|>|)n6iU:  fiidns  of  tho  rnmmiitator  cylinder, 

This  tlymimo  is  conKtnictod  for  illuKtnition  only,  :iiid  not 
for  ]»rMtical  lue.  It  will  ^cucmto  :t  airruiit,  iind  m:iy  1>u 
driven  as  a  motor  hy  a  cuiTGnt,  but  o{  L-ourAo  not  with  the 
same  luIvantAge  u  a  more  {:om[ilete  miichitie. 

Ill  in vetiti lifting  the  phoiiomcmi  of  the  urmature,  it  b 
well  bo  begin  with  ibo  Aim|)lost  caao  of  magnetio  induc- 
tion. When  a  bar  of  mft  iron  18  held  before  the  iK>le8  of  a 
magnet,  as  showu  in  Fig.  12,  it  becomes  iU«lf  a  mugnot. 


YUK  12. 


I'lr..  13, 


Tnagnetiem  dovclopoti  in  the  bar  by  tho  notion  of  the 

__^    net  is  opposite  that  of  tho  magnot,     Thut  ia,  the  rooe- 

Fln^nm  devetojied  in  the  end  of  the  bar  opjxiaite  the  tt  pole 

of  the  nuignot  is  S,  and,  similarly,  tho  raagneiism  developed 

in  the  end  of  the  Irar  opposite  tho  S  pol'u  is  N.     Tho  centre 

ol  the  iron  bar  is  neutral 

By  "ubslituting  un  iron  ring  for  the  stnughi  bar,  ok 
shown  in  Fig.  H,  tho  offoct  will  be  the  same.  Tlio  portions 
<  of  the  ring  n]>po8ite  the  pt>le.s  of  the  magnet  acquire  polarity 
,  by  induction,  us  in  tho  first  inatjineo,  ;ind  the  magnetism 
ext«nd«  in  the  ring  from  the  vicinity  of  the  poles  toward 
the  neutral  line,  X  X,  which  formn  a  light  angle  with  a  lino 
joining  the  pole*  of  the  magnet.  In  the  figiu-e  of  the  ring 
the  location  of  tho  magnetiim  in  the  ring  is  Indicated  by  the 
Bhatling. 


Fi«.  H. 

_  tiiniinc  the  ring  upon  it*  axis,  the  idm*  of  the  ring 
[diqviw,  but  the  polaritv  of  the  ring  niaintaina  ft  fixod  posi- 
Ition  relative  to  the  polan  of  the  ma^iel. 
1      When  the  ring  earriee  a  coil,  as  shown  in  Fig.  U,  the 
'  magnetic  poles  «  the  ring  remaining  stationary,  while  the 


nutl^riat  of  the  ring  and  coil  are  revolvAiL     There  is  a  con- 
tinual   [Miiiaing  o[  the  sections  of  the  coil  through  the^ 
mai^netic  lietil  niinoiindiiig  tho  polurieod  portions  of 
ariuatUTH  cor«  and  tite  poles  of  the  magnet,  which  ig  tfaei 
same  in  effect  .ts  the  passing  of  a  inagnetie  bar  tlirough  the 
coil  of  the  amiatui'e. 

Bosides  the  inductive  elTvct  ]>i'oducud  by  tho  magntili* 
Bstion  of  the  armature  core,  the  tiaasing  of  tho  conductor 
thi'otiKh  the  magnetic  field  of  tne  imlucing  ma){iieL  aug- 
mentt  the  ciinent. 

Kach  half  of  tho  armature  between  the  neutral  jioints  ia 
pr.ictii;ally  a  single  coil  of  wire,  terminating  at  two  of  the 
commutator  liara-^whicb  in  the  present  case  are  the  two 
naila— at  diametrically  opiHisito  aidts  of  the  oommutator 
cylinder:  all  of  the  rewamiiig  commutator  bars  and  their 
coimections  being  Idle. 

In  Fig.  9,  two  circiiitx  are  shown  in  connection  with  the 
machine— one  in  full  linee,  tho  ether  partly  in  dotted  lines — 
botli  connectod  with  tlio  batttin,-,  r.  When  the  rirc^iit, 
FG]irL<sunt(xl  in  full  linus,  only  is  employed,  the  machine 
nma  as  a  motor.  UTien  the  wires,  shown  by  full  linos,  are 
diaconnectfd  from  the  bi-URhes,  g^,  the  rotation  of  the 
armature  in  tliu  field  oi  the  mugnet,  a  it',  |>ruilucu(>  a  current 
in  tho  manner  already  indicated,  and  this  current  is  luken 
from  the  armutiuv  by  the  way  of  the  wiree,  >,  the  naile,  e', 
and  the  bnuhea,  ^g. 

This  machine,  when  uaod  as  a  generator,  ia  strictly  it 
Ini^^nuto  electric  maebine,  although  an  eleotro-magtiet  is 
employed  as  a  field-magnet.  A  [)enuan«iit  magnet  might 
be  substituted  for  the  electro-magnet. 

For  the  sake  of  securing  the  ^I'eatest  [WKsible  simplicity, 
certain  modifications  of  the  action  of  the  armature  have 
Ireen  omitted.— A-wb/i^;  /■iTumean. 


ELECTRICAL  TRAMWAYS  :   THE  BESSSROOK  AND 
NEWRY  TRAMWAY." 

BY  KDWABD  HOPKISSON,  M.A.,  D.SC.,  AfiSOC.  W.  INST.  C.E. 
(Cvntinital  from  page  ^fyZ.} 

Comparing  the  proportion  of  the  total  energy  of  tJiO' 
water,  which  can  be  apjitieil  to  traction   in  the  clectrica" 
locomotive,  with  the  proportion  of  the  total  energy  of  coal,^ 
which  cuu  bo  UDcfully  appliud  in  »  iitntm  locomotive,  th4 
former   has  been  seen  to  be  ovor  40  [wr  cent.     Mr.  G.  0. 
Cunningham,  M.InstC.E.,  c»timat«a  the  latter  from  experi- 
monb) tried  on  the  Canwla  Southern  l-tailwayat  3'l) percent.* 

Kcfurring  a^iin  to  Table  IV'.,  if  the  work  done  against 
gravity  be    auhtracted    from  the  totil  woilt  done  by  the 
motor,     tho      remainder      rcpreaenta      the     work      done 
against    all    the   frictionul    icsietancos.      Fi~om    this 
from    the    distance    traversed    the    mean    tractive    foit«^ 
can  be  at  nnee  do<luced.    The  results  for  the  three  journeys 
arc,  rcspectivcK-,  28*9,  27-4,  and  37  lib.  per  ton  of  groasj 
load  hauled.    The  two  former  agree  wclL     The  increase  ir 
the  thii-d   in  due  to  two  caitHCa  :  tirnt,  the  mean  stieed 
neurlv  double  that  in  the  first  jouiney,  tfie  efl'ect  of^whicbl 
on   tfto  mmii  tractive  force  would    be   increased   by   tho 
frequent  and  shaqi  curves  of  the  line  ;  secondly,  the  loco- 
motive car  having  no  trucks  attiicheil  to  it  on  the  third^ 
journey,  the  friction  of  the  driving  gcjir,  connecting  rods^' 
&c.,  woukl  bear  a  much  larger  proportion  to  the  wbut& 
The  ^ulucs  given  above  for  the  tractive  force  include  the 
friction  of  the  chain  and  driving-gear,  as  also  that  of  the 
motor  dynamo  in  its  hearings,  anu  the  couple  retjuired  to 
turn  the  Brm.atiire  with  the  fields  excited,  but  no  current  | 
passing  through  it.    It  corresponds  in  u  stesim  locomotive  to 
the  product  of  the  mean  pressure  ow  the  piston  ami  the  ratio 
of  the  throw  of  the  crank  to  thenulius  ol  the  driving-wheel, 

Tho  foregoing  results  also  aSbrd  some  examplee  illustra- 
tive of  the  general  theory  of  a  series-wound  motor.  In 
such  a  motor  let  I.  be  the  couple  on  tho  amiutiu'o  shaft ; 
R  the  rei*iatiince  of  the  series  coils  and  armature ;  c  the 
additional  icsistance  inserted  ;  C  the  cturent ;  Ptte  poten- 
tial of  the  conductor  ;  E  the  electromotive  force  of  tho 
motor ;  and  w  the  angular  velocity  of  the  armature.  Then 
Lu=EC  __ 
AndE=  r-R-t-rC. 

*  UiuutMof  Proceedings,  Inst.  CK.,  Vul,  ixxiui,,  vf.  i>^. 


L  u  ht-re  includes  the  power  loit  in  the  annaturo  of  the 
dynamo  ttin>iij;h  the  revamal  nf  iu  miigmlistatifin,  tho 
I>'>w«r  lout  thruu(;h  lUo  Bhort-tirciiitint;  of  euooosiiivo  ooiU 
at  the  cummutator  -ind  (ucul  currcnta  iii  tJi«  com,  bIm 
(rictioii  of  the  hmriiigB,  in  ad4lilion  to  the  llsefiit  work 
<Ioii6  by  llie  iai>U>r,  im  meastiicd  hy  a  brakv.  Tho  first  of 
llieso  loMtis,  vrhii'b  in,  or  ought  to  be,  the  most  imimrtaiit. 
iH  pro|)ortioiiat  to  the  velooity  u,  and  the  tAtt«r,  with  suffi- 
cient accuracy  for  th«  Tirci>eiit  piir|>o«e,  mty  be  assunuK)  tc» 
1m!  ho.  (h  +  {)  luay  therefore  Iw  written  (or  L,  whcrr  I, 
reprcwetits  the  couple  ilojng  nneful  vork  external    to   the 

,  dyiHimo.     Let  K  -  r/C*^'}  ^  the  characleriirliv  vurve  of 


tbe  dyiMmo,  then— 


» 


L*l^^p. 


C  it  thwcforc  indcpendont  of  iho  volouity,  and  dL'|K!iid!> 
upon  the  co^tples  only.  It  must  be  remembered  that  C 
boing  moasured  in  amjieres,  L  and  /  are  nieaAiircd  in  the 
i(K>ndiiiL;  C.G.S.  unit  of  wurk  deiiuminutvd  by  the 
Sir  Wilhiiir  Siemeiis  a  "Joule."  (One  Joule »■  10' 
trgB  =  0'74  fnot^tb.)  Since  within  very  wide  limits /(O) 
increaHea  aa  C  iiicrea«e«,  J.  +  t  increuHett  <m  C  increuMs.  In 
this  lies  the  chief  advantage  of  a  BerieH-winitid  dyoamo  for 
locomotiTG  pur[iaflc«.  The  raa^tiniiim  (~ou|iIc  which  a  8be«m 
locomotive  can  exert  'vt  limite^l  Tty  lh»  stoum-prossure  and 
the  arm.  and  strokv  of  the  pistun.  In  a.  water-wheel  the 
couple  cannot  exceed  the  |;rwduct  of  the  nidiiiH  of  tho 
wheel  and  the  RMnimum  weight  of  wxtcr  its  biickcta  can 
contain.  So  in  «  turbine.  In  a  series-wound  dynamo 
there  is  no  limit  to  the  couple  it  can  niontentarily  exort, 
excei>t  the  mechanical  strength  of  the  arntaluru,  providwl 
the  potential  of  tho  conductor  iloeB  not  fall  below  H  -t-  r  C 
It  may  be  said  ih;it  the  current  is  limited  by  the  couple 
turning  thf  j^/ineniting  dynamo.  This  no  dout>t  is  tnte,  but 
in  many  casf»  the  generating  dynamo  it  outlicient  for  work- 
ing Beveral  motoi-n,  and  the  motor  which  at  the  iniilnnt 
re(|Uiree  to  exert  the  L;reiite«t  jxdl  can  draw  the  ftdlcum>nt 
of  the  generator  ;  ami  tn  every  case  there  is  the  momenluni 
of  the  generating;  dynamo  utirf  of  th«  enj^ine  or  other  prime 
motor  driving  it,  which  must  be  oxhaustDd  before  ihv 
amount  of  curront  is  Uutitcd.  In  the  present  instance,  the 
motors  on  the  cars  are  deaigned  for  working  t-oniiiiuuuslT 
with  a  current  of  7'2  nn))>erc«,  with  which  curi«nt  the 
cottple  the  dynamo  cxorts  is  183  Joules,  or  i:)5  foot-lb., 
which  is  incruased  U>  1,120  foot^lb.  an  the  Axle,  equiv<il«nt 
to  a  tractive  force  of  9601b.  Tho  ohsorvud  cuiTPiit  ro- 
qiiircid  to  stATt  a  train  of  29  tons  on  an  incline  of  1  in  ."JO 
was  no  am|)firi?-H  (I'hit*?  1,  Fig.  1).  conesijoiiding  to  a 
tractive  forre  of  2..^44lb.,  <>i[ua]  to  flnlb.  [ler  ton,  or  hIkjuI 
three  timc«  the,  nonmil  tractive  force  exerted  by  the  motor, 
For  a  line  such  as  the  one  umler  discnnaflon  a  simple  sliunt- 
wound  motor  wmild  Iw  useleHs,  since  at  the  moment  of 
starting  on  a  stoc])  incline  the  i>otontiid  uf  the  conductor  at 
the  motor  may  be  reduced  to  one-half  its  normal  amount 
through  the  re^iatancc  in  circuit,  and  consequently  the  ma^- 
notiaing  force  rfrilncod  in  like  proportion,  whun  the  liclds 
would  almost  entirely  lose  their  maguutiBm.  A  compound- 
wouml  mnchino  might  be  used,  and  would  have  the  mlvim- 
tiige  that  the  B|»eii<Tw(»nld  not  exceed  a  cortuin  limit  how- 
ever sniflll  the  load  nii^ht  Ixi,  but  in  tho  present  instance  such 
u  [iraYision  was  utinccossary.  A  further  wlvatitage  in  the 
UK  of  a  ftericH-wnimd  niacbine  in  tho  fiuility  with  which  h 
motor  of  the  Kdison  Hopkiiuon  ty})«  when  wound  in  this 
mamior  can  be  rcvonwd.  In  uonend,  to  reverse  the  direc- 
tion of  rotation  of  a  motor,  the  lead  of  the  hnwhex  mtiMt  lie 
rever«e<)  at  the  wime  time  a^t  the  current  ihron^h  the  arma- 
ture, or  there  will  be  destructive  ejiurking  at  tho  commu- 
tator. But  if  the  lead  can  be  reduced  to  such  an  extent 
•thtX  the  bnuhe«  may  be  fixed  at  the  neutral  point  without 
iMfuitig  injurious  sparking,  it  is  only  neceeeiuT  to  ruvorso  the 
currtint.  It  is  known  that  the  uiij^c  of  tcud  depends  upon 
the  distiu'bance  of  the  magnetic  lield  in  thegap  between  the 
pole-piec«4,  due  to  thi»  current  lound  the  lumiLlurv,  but  no 
succoMful  Httompt  ba«  yet  been  made  to  express  the  varia- 
tion of  the  angle  of  lead  in  torms  of  the  geometrical  con- 
■tants  of  the  machine  and  tho  nuigiiatising  forc-e!*.  The 
dieturbaiuw  of  the  field  can,  however,  bv  uiiuimiHed.  by 
jnaJDtaiBin^  the  magnetising  forces  in  the  held   magnets 


very  large  comfiaR'd  with  thos«  in  the  armature,  as  is  the 
cajw  in  a  aarie^  wrnnid  mnchinf.  In  the  present  instance  it 
has  been  found  unucccssary  to  make  any  jirovision  for  the 
change  of  lead,  and  the  reversal  of  rotation  is  efTeclcd  by 
reversing  the  onrrent  only. 

livfurrin);  to  eui'vce,  PJato  1,  Fig.  1,  it  is  eeoii  that  od  atl 
incline  of  1  in  fi2!  the  locomotive  car,  when  drawing 
groRs  toad  of  28-5  tona,  abRorbed  a  current  of  sixty  ampercfl, 
and  that  tho  olcettximotiTe  force  of  the  motor  ww*222  volts. 
From  these  measured  results  the  couplu  exerted  by  the 
motoi*  and  the  aiHieil  ain  l>e  readily  determined  by  aid  of 
the  ehanictcrislic  curve.  With  a  current  of  60  amjieres 
thi-ough  the  magnet  ooils,  the  electromotive  force  of  the 
motor  in  2(i0  volts  at  a  speed  of  1,000  revolutions  per 
minute,  and,  therefore,  with  'J23  volt*  the  speed  will  be  8B4 
revolutions  iicr  minute,  oorreeponding  to  a  speed  of  travel 
of  fiS?  miles  iwr  hour  as  against  64  miles  muksurud. 
Again,  the  couple  exerted  by  the  motor  will  be 

222  X  60  >L^jouIes=  149  Joules- 110  foot-Ui 
8fi4  X  2  jr 

This  is  e4ui\-alent  t<»iJ15  fool-lb.  on  the  axle  of  the  car,  or  a 
tJTictivc  force  of  785lb,,  i.e.,  274lb.  (ler  Ion.  From  this 
miLit  he  deducted  S-llb.  per  ton  for  gravitv,  leaving  241^. 
per  ton,  as  againit  29'9lb.,  the  tractive  iorce  calculated 
from  the  mean  of  the  work  done  over  the  eoinplote 
journey.  In  the  latter  the  force  required  to  uvcrcome  the 
ro-iistance  of  the  curves,  which  are  both  immcrous  and 
shar|),  is  iu'cludcd,  whereas  the  former  ligure  applies  to  a 
straight  [lortion  of  the  Una  This  is  ]irobeibly  sufGcient  to 
accmint  for  the  tlitfereiice  between  the  figures.  The 
example  shows  how  precisely  the  results  obtunable  from 
an  electromotor  when  used  for  locomotion  can  be  cal- 
imlated. 

Van  or  STORAUK   BA.1TKRtK». 

It    ]»   interesting  to  consider    how    far  the   systeDB 
storage  hattorien  would  be    ajrplicable   to   a    line    wberflj 
heavy    traffic  has    t>o    be    accommodated,     tn    the 
journey,    with    a    Iwad    of    28-6    loua,    tho    total 
done  by  the  motor  was  12*6  h.j).  honrs,    and    the  k 
in  the  motor  was  2*07  b.p.  hours  ;  hence  the  total  electric 
energy  absorbed   by  tho  motor  wa*   14'67  h.p.   hours  in 
thirty-eix  minutes,  or  at  the  rate  of  214  h.p.    Acoonling  to 
re-sults  pitMi-^hod  by  Mr.  Reckeiiaiun  in  a  conimimication  to 
the  American  Nution.iI  Electric  Light  Associatiou,  a  cell 
auiUible   for   tramcor  work  weighing  4  lib.    has  a   \uttxi\ 
cajianity  nf  1<3T  to  ISfi  ampere-hours,  according  as  the  rate 
of  discharge  ii>  varied  from  46  lo  22  amperes;  the  uleelro- 
motive  force  falling  during  discharge  from  2'1  volts  to, 
IS7  volt.     Hence  one  ton  of  storage  colls  can  do  work  use*] 
fully  iit  the  average  rale  of  3.700  watts,  or  49  b.ji.     Froml 
theae  data  the  weight  of  battery  required  to  do  the  work] 
actually  aecomplished  at  Bessbrook  can  be  readily  deducedil 
Itemembering  that  the  battery  itself  has  to  be  csJTied,  aodl 
milking  no  ullowance  for  iaereused  weight  in  the  framework] 
of  the  car,  the  weight  of  batter}-  retjuired  is  six  toni^r 
lint  thin  additional  weight  would  necessitate  a  ootnidenblvj 
larger  imconiolivc  power  with  a  stronger  frame  and  mc 
))uwcrfu]  motor,  which  would  again  increase  tho  weiKht 
the  tniin  and    tho   weight  of  the   cells  required.     If   the 
former  Ixt  taken  at  44  tons,  the  latter  would  be  about  one 
ton  ;  hc'icu  the  gross  weight  of  the  train  would  be  increasedj 
to  40  tons,  including  the  oattery,  weighing  7  tons.     Assum-^ 
ing  the  efficiency  of  the  battery  to  he  70  i>er  eciiL,  which  is 
prrtlwbly  A  favourable  assumption  when  the  rate  of  dia- 
chiLr^c  is  Vttiiablo,  the  electrical  energy  required   lo  char^^i 
the  iKittery  for  one  jonmcy  would  he  29-3  h.p.  hours   as 
against  I(i-4  h.p.  hoiu^  required  for  the  same  work  on  the 
continuous  conductor  jninciple.     Thus,  from  the  {wint  of 
view  of  economy  of  jtower,  the  comparison  is  greatly-  in 
favour    of    the    continuous    conductor.      There    are    the 
fiu'thor    cousidcratione    of    first    cost     and    depreoiation 
of     plunt.     To    provide     for     the    continuous     workiiig, 
of   the  line,  two  sets  of  accumulators  would  be  reqoire^l 
which,    taketi    at    thu    present    price    of    £C0  per   toni] 
would  cost  XS40,  U>  which  muat  be  added    the    cost  el' 
the  lurgor  locomotive  cars  and  more  powerfnl  motors     This 
would  increase  the  co*l  to  at  least  XI, 200.     Now,  the  «rt 
of  the  coniuclor,  which  is  tlic  only  )>art  repUoed  by  the 
battery,  was  £600  (see  appendix).  '  Again,  the  deprecmtion 
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of  the  cell*  ciLnlint  ht  cstimaUxl  at  loss  than  40  jwrceat. 
per  iiiiiititu,  n'bcreiiR  the  cnndiirtor  iinirtinitlly  nilTei'H  no 
(k*|>reciuiion. 

^  CoSrPARISOM   WITH    WlllK  RfiPK  THAfTlOS. 

^P  Tniction  hy  »  oontiiinoiifity  moving  wire  ro|>e  has  muny 
(Xituts  in  nonimori  willi  an  electrical  iiystem  uu  tlic  toil' 
tiimoiiM  cciinluctor  iiriiiciplti,  and  tha  ellifieiicy  uf  llie  two 
methods  can  be  readily  comiiared.  In  a  t'omiireheiisive 
rftview  of  the  working  of  thu  tnlik'  tnuii»iiy»  in  Siiri  Fmii 
CISCO,  Mr.  Hansconi*  jjivea   the  folloninji  results  obtitined 

ifrom  careful  meu^urL'tnQtiU  on  sovcn  cliflcrcut  lines :  - 
[       ToIaI  iinlic«ti'il  jKiwiv  (ireitgiiiM , 79fi7Ii.]i. 
Tottl  p(<*«r  aloctrlxiliii  iiiDTinKlhenntilm    ,.    .      548*2  ,, 
,,          „             ««  sod  jwvinigct* 3506   ,, 
Hence  Oil  the  uvorage  32  )>er  cent,  nf  the  total  indicated 
power  is  a.vailah1e  for  moving  the  cam  nnd  jiiuiAenger^  Novr, 
In  Mmpftriiit;  this  with  the  rcaulta  oStiiiued  on  the  Bess- 
hrooik  line,  it  nmat  Iw  remembered  that  »  imrtion  only  of 
the    net  jOTwer  (leveIo|M!d    hy  the  motor  i«  av.iilahlc  for 
movinf*  the  «ir»,  jKirt  bcini;;  rcr|Uip(^(I  for  tnovin;;  tho  motor 
And  it«  carriugo.     About  S-.*)  tons  of  the  total  of  2^-6  tons 
represents  the  deail  wpight,  and  hencn  iilMint  H8  |>er  cent, 
otily  of  the  net  power  is  available  for  moving  tho  effective 
lo»<I.     Aguio,  if  for  wat«r-i)owor  sttam-jinwor  wore  siibeti- 
tntod,  nboiit  l.')  |>er  pent,  of  the  indicate<l  [wwep  would  be 
avHitable  for  driving  the  nenemtor  dynanto,     Honce,  tho 
ratio  of  the  powur  inn»iliiUu  for  niovin;;  oflcctivo  load  to 

I  the  tottd  indirnted  {tower  would  Ira  r)4  i»er  cent,  as  against 
32  per  cent,  on  the  eable  syxtcm. 
In  inxlituting  the  abuvc  curopcirison,  both  systcma  may 
be  considered  to  W  working  under  conditioHH  calculated 
to  fuTOiirahly  develop  the  chnniPteriatic  fentnraa  of  cneh. 
The  grades  on  tliu  8mi  Fruiicieco  liiict!  nio  in  cusea  iis 
steep  lui  1  in  6,  nnd  1  in  10  is  not  imconimou.  On  such 
lines  uiy  system  of  nleetrienl  iirojml.'iion,  e-ieapt,  perhiim, 

»l)y  a  geared  locomotive,  would  l>c  entirely  inttpitlicublo. 
On  thi!  other  hand,  the  wiro-ropc  ayateni  would  prt-sont 
less  favouruble  com|HiraTive  reaiilti.,  if  npiilied  In  a  line 
■imikr  to  (he  Bc«*brook  line,  where  the  giwiicnl.*  uro  \ci6 
•ovwc.     'Hiu  |Niper  is  uccompuniod  by  .■*  suHch  of  drjwinj;H, 

I  from  which  I'kte  1  ami  the  Figs,  in  the  text  have  tieen 
prepared. 
AITKNDIX. 

The  cut  of  tho  electrictl  ngmpmuiit  nf  till  l»i«  nuy  Iw  lirinHy  mm- 
nikTueil  Wt  follows : — 

Taibine,  iwiitrouffli,  and  drini|g-j|«u £330    0    0 

TVo    s«ii«rftt<T  clynkino*.    mcoauritlg  initniiiicnt*.  tnd 

drinng  txtltu   ., 460    0    0 

Condnebir.  at  £200  imr  milp.. 600    0    0 

Twi>  lofomcitJTo  call,  indudit^  their  eothw  elcotrioal 

•qtnpmait 1,120    0    0 

I                                                                                    £2.500    0    0 
I             Etch  of  tlia  above  it«iu>  include  ddirvry  uid  crwliou, 
}                                                Turf  of  It'ori-iay. 
'    TUe  nat  or  1i>uUk(<  wut  tiir^fiillj*  ufeurlaiiivil  aver  a  ]i«riod  of  live 
Biaiitliii  fVoiu  NovMiibn-  Slut,  1885,  to  April  22nd,  1686. 
WigMof ilnrrrKnilattsiuiant atgrnantornUtioR   .£32    7    6 
8t]ndi7  rcpMn  , b     1     0 

Oil,  gr«Mc,  and  waslo ,., 6    4  10 

kuuUl  «f  waUr-pow*! 69  16    0 

Dynani'i  liriiahM,   reuvwsit   of   driviiig-chiuh,  and  miH' 
uaUten 14  11    6 

£116    0  10 
Traiii-mil«imc,  8,652. 
Hcacacort  prr  train  mile,  3'3d, 

tlta  HX  luDiitba  Diidiiiff  Juno  SOtli.  1687,  dui'ing  ndiinli   prrimt 
<  iitA  bMn  a  g<>«d>  tralne  of  8,000  tnnH  nvnr  tha  linn,  ■  mnoh 
r  amount  tlian  in  the  period  referred  to  abore,  tlie  mat  |)«r  train- 
tt  WW  MOMWtiat  gmter,  as  (bUowg : — 

Waax £60  18    0 

SoMrjr    n|iaira  and   a1t«rati«iic,    liii'lnding    tha    cost  of 
ehangfug  th(F  wmditij;  of  four  armnturFa  uf  UiL-djiiaiiiM    34  14    3 

Ofl,  gtmae.  aud  w]ui« lO    0    0 

Bantal  of  waUr-giowsr 71  15    0 

rnaniu  bnuibci  anil  aitndij  nucvalt  12    5  10 
£179  13    1 
Train-milF-Jlpo,  10.176. 
HaiiCO  on^l  )wr  tmiii-iiulr.  4'2il. 
Ttic  alMire  llgiirea  do  uot  taoluile  uiijtliiiig  fur  deprcolalton  or  for 
(^mra)  >a|wrTuiiuii. 

*  '■  (»i!c   Rjvtliiny  IVupulatoli,"  by  W.  "IV,  Ilaiisuiio.     Tniii«ai-tioii» 
pf  the  Tcrliiitcal  Sodoly  of  tlic  Pacilii:  t^uisl,  18S4,  vol.  i.,  p.  63. 


Tabiz  l.—Rutilb  <j/  /iiIi^miAVh  </  Cufvtt,  Ptatt  J,  Ft^  t. 

Tutal  waler-iMwar 30'4    h-ii.-lioiu-*. 

„     elwtricsl-jiovr«rdtTeli>p«d  bjrgaiMraIrr 18'1  ,i 

KMpotrerofinatoT 12-6         ,, 

fjoma  ill  aeanntuT _ l'6a 

„       Iiiiit  ratiatanoe  .,.„.„...., 1'62        ., 

leakage ;,'. ,. 0  71        „ 

„       motor .■«....«.•••■.•..■.&......■•«■»  2*07       ,, 

Slim  of  •Itolrkal  loaM* 6'31        „ 

TjiBl.lt  \\-—Kantita <^  Inttgrattmi  tf  Cuma,  SHalt  I.  Pif  t. 

ToUiI  water  powitr,. 20*63  b-p.-tiourtrJ 

,,     (i)priri<uil-{inu'er  ilev^loped  by  giarmlof 10*86        ,, 

Net  jowBr  o(  Hiotor  . 7'88        ,, 

Lmb  in  Keutntot 0^       ,. 

„       line  reslatanco ft'U        ,, 

„       iMVaite : OSB        ,, 

„       motor O-90        „ 

Sum  of  electrical  teateN    2'S5        ,, 

TABti:  III.— ir£«u»a  vf  h\<tgr(itiim  i^  Cvntt,  Fiat*  I.  ISy.  S. 

Total  iviter-]>owor 139U.p.  liovir 

„    clMtrlulpou-er  developed  by  gintnUa 471       ,, 

Sel  [WWW  of  iiiulor 5*68        ,, 

bom  ill  iCi^iirralnr 0*40         >, 

,,      line  TMisiaaco —      014        „ 

„       Icokaip .....u 0-36        „ 

,,      motor  „... w.      0*166      „ 

Sum  of  eleotrio  loHsaa I'l         ., 

Tablk  IV. 


fint 

Jouraey. 

iSccuud 
Journey. 

Thir-1 
Jeitmey. 

TOnauwu.  gn, 

28  12    3 

67 

60,291,000 
3a.  871.000 

24.92a200 

12,493,800 

3.345,0  0 
1.420.300 

3,613,600 

4,098,  too 

11,867,400 

13.060,600 
289 

T4.iisL-wii,un. 

21  la  0 
78 

40,860,60) 
21.516,000 

15,493.500 

5.841,000 

1.736.800 
1.02e.b00 

1,296.900 

1.791.90) 

7.366,800 

6.136.700 
27-4 

TOM  CWlk.  at*. 

8  16    0 

Moen  B]>i>rd  ju  uiiloa  per  liout 
TiiUl  ciiiTgy  of  *'atwr  iiit 

fOOt-lllB / 

Total     «!Mtrioa)     enerjjjr  | 
iluvelujicd  by  getieniorl 

113 

27.622,000 

9.532.400 

>levclo|>ixl  by  motor  in} 

7.170,-JOO 

Siitii  or  vlftctrical  ItiuMiinl 

foo-t-Uw.      .  ..  .. / 

LoM  ill  c«n«ral«r  in  foot-lbs. 

,,      rcuiAiauoe  of  tine  lu  t 

foot-lU J 

„      motor  ill  footdlia.    .. 
Total  work  done   a^'natt 

B™'i*7 i 

Total    wurk  done  agaiiiatt 

friction  1 

McsiL  tractirc  fi  rcc.  ciclii- 

Mvv  of  gravity  ia  lbs. 

2,174,700 

801,900 
775.500 

287,100 

526,700 

2,858.300 

4.312  600 
Wl 

TaBLK   v.— pKWKHTAIiKL 


Wateniiowisr 

<lrll«r»t">r  Jimvrr   ,.. 

Hut  motor-l'oWCT' .  . 

{.lomiii  tfrnfralor 
,.        I(ul;a(^  ..  .  . 
,,       lino  nicintaiioe 
„       motor   ....  . 


Fi>at 

jovmejr. 


Of 

Dim 

u'ati^r 

jKiwer 


Of  tiitJil 

]>i>wur  of 

gencra- 

tur. 


lOO-O 

41-5 

5'& 
23 
6-0 
6-8 


100  0 

604 

93 

3« 

10  6 

U-4 


Second 
JwinM7. 


Of 

ti-K 

nst«i'' 
poire  r. 


Of  tolal 

[fuwiri'uf 

{[eni>n>' 

tor. 


100  0 

52-6 
S7-9 
4-2 
S-S 
S-2 
4^ 


100  0 
72  0 

80 

b-0 

8  3 


Till' a 

j<>tini<)y. 


100-0 

33  9 

261 

2'9 

2-8 

lO 


Of  Mnl 

[NJWBl-ijf 

genera- 
lot. 


1000 
76  B 
6  6 
£-3 
31 
3-5 


THE  MAXIMUM   EFFtClENCY   OF   INCANDESCENT 
LAMPS.* 

BT   JOHN    IV.    H(IWKI.1_ 

The  word  efhciency,  when  u|i]>lioit  to  uii  incandescent  i 
lamp,  ie  luted  to  designatA  the  aniouiil  of  energy  retiiiired 
by  the  liimii  ftir  the  production  of  a  given  amount  of  light ; 
thus  we  say  that  a  given  lamp  has  an  efficiency  o(  3  watts 
per  cuiidlc,  at  16  candles,  mvaning,  thnt  to  produce  an 
illumination  of  16  c&ndlcs  we  must  supply  the  liusp  with  I 
48  wattii^ _^____^__^ 

*  A  iBiwr  r«ad  before  the  Aiiicrieaii  luUittiteof  ^toctrical  Kngiiieen, 
April  10,  1B88. 
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Tho  wonl  cfiicioney.  when  applied  to  a.  primo  mwer  op 
U)  iuiy  piece  nf  ii|i|Kin4tiia  tliat  changes  onorgy  from  one 
furm  til  :iiiul!i(.T.  tn'  whii^h  IratiRniit^  nr  utili.se.'t  nnergy,  hjw 
«  M-ell-itflliriL'il  iiiinDiiii^,  uimI  m  iisihI  ta  roprcHtiiit  lh«  nitiu 
uf  the  «norgy  of  Ibe  useful  ofTcct  pro^lucetl  1>y  the  ii|>p;knk- 
tiw  to  the  energy  iiwesKirily  «ii|)iilieil  t«  the  aii[Mnitii«  to 
i-iiultle  it  U)  jtrodiK;*^  ihat  rllltrt. 

All  incWMiescent  latiip  tronsfona?  clectriciil  cticrgy  into 
b«it  iirxl  lifihl,  wj  the  use  of  the  «i>ni  officiency  to  demite 
the  WBtt£  i^er  raridle  miiiiii^l  by  tlio  Inniii  in  not  a  iiro)>or 
Olio.  Ti>aeuot«  properly  the  efficiency  ol  nn  inciinoescent 
Ixmp,  wu  Riust  Le  ftltlu  to  seimnite  the  nnert^'  of  the  light 
rnxMUced  by  it  from  the  etier^'  of  the  heat  prxxhireil. 
Then  the  ratio  of  the  energy  of  the  light  to  iho  cloccrical 
cnttniy  riMjuiriMi  by  the  lamp  will  bo  a  corroct  (ucpveBnion 
for  the  etliciBiicy  uf  thu  ]:ini]),  and  viw  will  have  to  find 
some  other  wiird  to  <io»ti<;ti:ito  iho  wiiltM  pwr  I'undle.  In 
this  paper  the  ivurd  ettUieticy   is  uh«1  in  its  nnlinary  im- 

firoper  aenst'  lu  tleiiotc  the  vratt4  [tof  iratidle  rojuired  by  ii 
amp  when  prcMlucing  a  given  amount  of  light. 

'Hie  efiiciciicy  of  u  knip  varies  vrith  its  candle-power. 
The  curve.  Fig.  I,  showji  the  rate  of  this  vari-itinn  for  a  jiar- 
ticulur  lamp.  At  fivu  i-andlea  tMe  lamp  has  itii  effiuieiicy  of 
67  vrattH  per  candle  ;  al  t«u  candloa  it  is  4-'2  watta'pcr 
otmllo,  unu  al  30  candles  it  iit  2*66  wattt*  per  candlo. 

Any  atatenient  reguiiliiiu  the  eflicioricy  of  a  lamp  must, 
therefore,  Iw  atconipanied  l)y  a  statement  of  the  candlo- 
powor  at  which  it  has  ihv  at^tted  e1!iciency  ;  without'  thin  it 
13  meaningless.  There  is  nuthing  in  an  iric^ndexreiU  Limp 
iteelf  (hat  tixc*  it«  proper  efficiency  or  in  any  way  indicates 
what  it  is.  The  knip.  from  which  the  curve.  Fig.  1,  was 
detunnin^d  has,  within  the  limits  o(  the  curve,  any  efficiency 
botwu^a    '2  uiid  7   watts  ]>er  eandle.     Thus,   oy  aimply 
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vhangin);  the  canillc-powor  of  tho  lamp,  wo  can  operate  itut 
any  elficieiicy  we  chooHe,  and  get  an  much  or  ii«  lillln  lighl 
per  watt  a.^  wa  pHooao. 

In  cumuicrciiil  practice  the  candle-E>owcr  of  lamps  ia 
alwayti  marked  on  them,  and  their  efficiency  iit  this  candle- 
power  is  stated  ;  but  even  this  i»  not  a  projier  indox  to  the 
value  of  the  lamp  Hr  to  it«  pnipcr  efficiency.  Kx|>cricncc 
baa  shown  tb:it  lamps  are  atmast  univei'^.a.lly  run  alxive 
theiruorm.il  nting;  lamjK  rntiHl  itt  4  n  watt«  percimdle 
ai'e  u.tii>dly  run  at  from  Si)  to  i  Mtutts  per  candle,  and  in 
order  to  make  lumps  that  nlll  stand  the  strain  of  b*ring  run 
above  their  rated  (ii[jacilv,  it  is  nocessary  to  rate  thsm  con- 
nderably  below  the  clbcicncy  at  which  they  will  give  the 
beat  resulte  under  urdiiiaiy  circiuiut^tnctw. 

Lamtjs  have  been  miule  and  sold  in  England  which  have 
a  very  high-rated  offitiency,  but  ))«rticfi  buying  these  lamy^ 
are  told  that  they  will  get  very  much  more  RaltsfaclHWy 
resultx  if  they  run  tlm  binp  Utmi' Iftrir  ratnt  aifiditi.  So 
we  BOO  that  eomo  liimpi^  aro  intcd  aliovc  th«ir  caiiacily  ;ind 
vodie  arc  raled  below,  and  tho  i-atcd  cDicicncy  of  a  lamp  is 
not  ahvayn  the  bi'ti-  oHlcicncy  at  which  to  nm  it.  How, 
then,  are  we  to  dctA^-rmint;  the  efficiency  at  which  a  lump 
will  give  the  best  results  )  It  is  thi«  ()iie*lioa  which  1  will 
attempt  to  answer. 

The  term  "  maximum  eflicieiicy  "  of  a  lump,  as  used  in 
the  title  of  thi»  pa)>cr,  <loo«  not  mean  the  highon  efficiency 
at  which  a  lamji  uui  be  opLTuto<),  but  the  efliciciicy  ut 
which  the  l>est  results  are  iiroducwl  by  the  lamp  ;  or  more 
accurately,  th*  epdewey  til  miich  Oir  eosl  uf  i^jfratmg  ilte  lamp 
is  a  jiiimntttm. 

TaVen  in  this  ktter  hciiso,  the  maxitnum  eflicienry  of  a 
himp  ia  not  its   highest  efficiency.     Ak   we  increase  the 


c-andte-powcr  of  a.  lamp,  H»  ofRetencj  incraaaot;  ooiiM- 
<)i]cntly,  by  ninnine  the  lamp  bi^h  onou^  wo  con  nudie 
it-s  efficiency  so  high  that  very  little  jiower  is  required  to 
priMbico  a  given  nnioutit  of  light,  ami  the  i-oit  of  the  jnwer 
to  produce  the  light  ia  very  smidl.  But,  whil»  the  efficiency 
of  the  lamp  iiKTca«e>4,  itit  life  dt^^rcases,  ami  if  we  run  a 
lum]j  ut  too  high  an  ofliciencv  the  saving  in  the  cost  of 
power  is  more  than  balanced  ^y  the  increased  co«t  of  Utnp 
renewals. 

To  determine  the  mnximiim  ofticioncy  for  Inmpo  iitKler 
given  conditions,  we  must  detormino  the  efficiency  at  wliiob 
the  tmni  of  the  coRtA  of  jioweriuid  hmpn  is  a  minimum,  and 
ill  order  to  do  thi«  we  must  luiow  the  mt«  of  variation  of 
the  life  of  a  lamp  with  its  efficiency. 

The  curve,  Fig.  2,  ahows  this  rate  of  variation.  This 
curve  is  the  result  of  very  carefully  cowlucLed  experi- 
ments mado  by  the  Edison  Company.  ThcHO  expcriniciita 
extended  over  five  years,  and  conaumed  a  very  large  num- 
ber of  lamps.  Its  accuracy  wlicti  applied  to  Edison  lain|ia 
is  beyond  question;  but  our  experiments  with  lamm  having 
411  arliHctal  surface  on  the  carlKin,  or  "  flashed"  lamps  as 
they  are  udled.  show  that  their  rate  of  vanaUon  of  life  and 
eHiciency  follows  a  different  curve. 

JViii  carve  iltf*  tt<it  appiy  h  iiuiividtuii  lamju.  If  we  take 
two  Kdison  lamps  and  burn  them  at  dilTerent  efiiciences, 
their  lives  for  these  cfliciencios  will  pruliably  not  ho  such  as 
indicated  by  the  curve,  nor  will  they  be  proportioned  to 
thu-M  indicated  livea  But  if  we  take  one  huiidrod  laiD|iB 
iiiui  luini  them  at  one  efficiency,  and  aiu>ther  liiindred 
e'piidly  goo<l  lamps  and  bum  them  at  another  cfficioncy,tha 
average  lives  of  the  two  setn  will  be  proportional  to  the 
lives  indicuttH]  by  the  curves  for  these  two  utficienctes. 

In  order  to  determine  at  wb»t  efficiency  the  eost  of 
0[)eratinj;  lampH  of  a  given  quality  under  given  conditiotiB 
is  A  minimum,  we  must  calculate  what  this  ca«t  is  at 
different  efficiencies.     To  do  this  we  consider  the  total  oast 


i- 


. 

\\ 

1-  •<■ 

/ 

\ 

V 

^^^ 

■ 
=5. 

\ 

Kio.  3. 


Fio.  4. 


of  Operating  tho  Umps  to  be  niudo  up  of  two  parte — viti, 
the  cost  of  the  eurrenl  and  the  cost  of  the  iumpt.  Th«  cost 
of  the  current  i^  made  up  of  every  expense  incurred  in 
ojicnitiitg  the  lunipa,  including  materials  ooiinunod,  labour, 
tuxes,  insurance,  rent,  and  every  other  exjwnm  incurred  in 
operating  the  plant,  except  the  cait  of  lampa  The  cost  of 
the  btmpn  ia  an  item  by  itself,  anil  i^  the  amount  which  the 
lamp  bus  cost  when  it  ia  put  in  use.  This  is  u  natural  divi- 
sion of  the  U)liil  cost  of  oijerating  a  plant,  since  tu  i«oduco 
light  by  iiicundeecedcG,  alt  tliat  is  neccftsar)*  is  a  lamp  and 
current  to  opcmto  it. 

If  in  any  case  we  know  the  cost  of  the  current  required 
to  operate  Uie  lamps,  tlie  cost  of  Uie  lamps,  the  qtiafit^  o( 
llic  iam[)B — that  is,  the  life  they  u-iti  give  when  bumod  ats 
given  officiency^aiid  the  rale  of  variation  of  their  life  with 
ofliciency,  we  c-tn  then  calculate  at  what  efficiency  the  c-osl 
uf  oiiemtiiig  the  lantjM  is  a  minimum,  ami  this  I  rail  the 
maxinuiin  tifrictency  of  those  Uimjis. 

Tho  following  examples  show  wtiut  this  maximas 
efficiency  is  under  varying  conditions  of  the  cost  of  lawn, 
the  coHt  of  current,  and  the  ouality  uf  the  lamps.  The 
cost  of  the  lamps  I  have  vaned  b«tweea  Sr>  cents  and 
1  'OOdolfl.  each.  The  cost  of  current  v.-kries  between  2'&  cenU 
and  10  cents  per  hor.io-power  per  hour.  The  quality  of 
the  lampx  viirios  between  300  hours'  life  at  3  walla  per 
candle,  and  2,400  hours'  life  at  3  watu  per  candle. 

In  each  of  the  follnvting  cases  I  have  ctlculatad  the  cost 
of  operating  100  l6-«.p.  latujie  1,000  hours  at  oad)  of  the 
efficiencies  compriged  in  the  curve  of  total  cost  The« 
curves  do  not  show  the  cost  of  running  the  same  lamps  at 
ilifTereiit  etitciencies,  but  the  cost  of  running  eqitally  good 
It)  c.p.  lamjiiS  of  tlie  ditTercnt  efficiencies. 


k«t  case  we  will  consider  is  shown  in  thn  diognim 
In  this  ai«e  tlio  Uimptt  ore  a^xtinieii  to  cnnL  Kf>  roiittt 
i  to  hAv«  &  life  of  600  helm's  »L  3  w:iltw  [h^i'  ratuilf. 
roit  is  asaiimaii  to  cost  1(1  ct^iitx  iJ(>r  ImrsL- [iDwcr 

o«t  of  the  current  is  <l«teruiiii«(l  from  the  fnllowriiig 

ptCMt  = 

LxlBxlOOx  1,000  xcoBtof  ct.  ]»er  h.|>.  jierhour 

746 
lie  cost  of  ]ara|M  from  this  fnrimila^ 

pt  of  Umiw  =  '^^^ ^^  "'"' '"""''  "^-^ '<_I,0<>0 

Ijfe  lit  given  efficiency 
urve  marked  ffj/W  nwt -ifannit  the  Uttal  cost  of  nin 
:.pL  lumps,  1,000  hours,  the  ortici«ncios  of  thv 
Sng   l>Btwcon    L''.J   and    425   ivattfl  i>cr   ciiiulle. 
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iencim  wc  ahown  by  the  veiticjil  h'nes,  refeiriii^ 
|faat  hottoni.  The  vuliie  of  the  toUl  cost  iit  dtiy 
■By curve  is  Hhnwn  hy  the  horiKoutal  line  through 
t  nfvrrinjt  to  the  ncitle  at  the  It^it  iif  the  diagnun. 
iveot  poiiu  of  the  curve  nhown  the  jHiint  whera  th« 
I  n  lowest.  This  w  th^mitiimiim  cost  of  optM-iiting 
ULM  uudor  the  given  conditiniuH.  The  itmiK  iit  the 
loint  of  tho  curve  shows  thitt  iiiiiiimuni  cost  Id  Iw 
,  uid  A  vortionl  line  ihront^h  thie  puiiit  t«  the 
bottom  of  tho  dio^nm  hKowh  thiit  tlii»  litla\  corit  it 
mm  when  lampA  hiivingan  efficiency  of  31  waltH 
lie  aro  used. 

tho  miuumiim  officioiicy  of  tho8«  Iai»|>8  under  llie 
tia  n^siiRicd  ia  .tl  watts  [>er  canille. 
UDptt  considerixl  in  the  ciuo  shown  in  Fig.  4  cost 
■  ;    ftU  other    coiiditiona  are   the   siinte  m    in   the 
nrn  in  Fie.  3.     This  tiicreanes  the  lot«l  cost  frwin 

to  800doK,  nnd  iiccenitatos  iwiiig  lamp  of  'Jli* 
»r  canrlla  instead  of  3'1,  to  make  thft  cost  of 
g  ft  minimum. 

B  ease  shown  in  the  diagram,  Fij^.  a,  the  ainoiit 
lonU  per  h.p.  hour ;  the  other  conditions  are  the 
ill  the  13160  aaaiimcd  in  Fig.  4.  Tliemiiiinnini  lut^l 
bin  case  ig  444do1s.,  ami  to  make  this  cost  it  miiii- 
t  muse  lUtc  Inmiw  havinf;  an  clficii.-n<-y  of  3-5  watt« 
tie. 


rto.  7. 
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I CRH)  ^own  in  KijT.  6,  the  liim)iB  cvnl  the  same  iie 

itt  but  arc  only  half  ob  Kood ;  the  current  coats  just 
buc)ia»tnthe  taxt  caAP.  The  mintriiiiii  totsil  rnst  in 
t  is  a73doU.,  ami  the  niiixiuuim  efliciuiicy  of  the 

4'^3  watt£  jiercamlk'. 

k  owe  shown  in  Fig.  7  tho  lumps  ciwl  fiO  conta,  and 
|B^  1,200  hours  ut  .3  uatts  (>cr  ciiidle.  The  cnr- 
PBO  centA  j»cr  h.i>.  iK;r  hour.  ITiia  is  the  ch«a|iest 
I  the  Ij^^i-t  lam|)  wc  hiivc  yvi  considtrrud,  iiut  the 
txponsive.  In  this  C3S0  the  niiniiniini  total  cost  is 
,  and  tho  miixlmum  efficiency  of  the  Iam(M  is  3  63 
er  candle.  In  iIub  cnito.  Fig.  H,  tho  eiirront  cost* 
ouch  OM  in  the  pruviouii  am,  otJier  conditions  hoing 
(B.  The  minimum  total  i-ost  is  reduceil  from 
,to  SfiSdoU.  The  inaximuui  etficioncy  in  this  «ue 
ralta  per  candla     In  Fig.  S  the  cntrent  costJi  twice 

as  in  the   iirerious  caw,  and   the  lamp  are  only 


hiilf  as  good.  The  minimum  total  coitt  in  doubled,  but  tho 
nuiximum  rrfficicncy  U  tho  same  a*  in  the  previous  c4»e. 

In  this  C4i.sg.  Fig.  10,  the  current  costs  one-half  of  lliiit 
:iKKnnn>d  in  the  prn\noufl  I'ase,  other  conditinna  Wing  the 
same.  Tho  niiiiinium  totjil  cort  io  400dol*.,  and  the  maxi- 
miim  efJii:;ieney  3,  I7.'»  iv;itts  jwr  cnndle. 

The  enrvt;,  Fig.  1 1,  illnsti-ale-i  the  case  of  very  cheap  and 
very  good  lam|«!,  with  miHlernte  co«t  of  current.  The 
niininiiim  t*ital  cost  ifi  low,  294dolH.,  while  the  lamiMs  arc 
nin  at  the  high  efEcieiicy  of  2-38  watts  per  candle. 

In  the  cise  shown  in  Fig.  13,  the  cost  and  quality  of  the 
lamps  are  the  same  as  in  the  previoiu  cue,  but  tho  curroiib 
coKtt)  twic«  ax  much.  Thi'a  increaaes  the  ininimiun  total 
coBt  from  394rl<>K  to  .'^3.^>dok.,  and  mfaeii  the  maximum 
elticiency  to  i-\i  watts  por  cundlc. 


Flo.  g. 


no.  10. 


In  the  case,  Fig.  13,  the  coat  of  lamps  and  the  cost  of 
ciuT^nt  are  tlic  same  ajs  in  the  case  shown  in  Fig.  11,  but 
tho  !:in>ps  are  only  hjilf  aa  good.  The  minimum  total  cost 
is  inciejised  from  29'ldol'<.  to  327dols.,  and  the  niuximuro 
officiencv  is  jioducod  from  238  to  TG'2  watt«  per  candle. 

Tho  hrst  and  plainest  inference  drawn  from  these  curves 
ii^  that  the  nmxinium  otiiciency  oi  any  given  lamp  is  not  a 
fixed  one,  but  varies  with  conditions  outside  the  Uinp 
itself.  Ideiilieal  ]am\>s  ojientted  under  different  condition.-) 
of  cost  of  current  Riii»t  he  liurncd  at  diirerent  ofhcieiicies 
to  make  the  cost  of  opcrtitiuii  a  uiirtinium  for  the  protluc- 
tion  of  a  given  amount  of  light.  In  order  to  determine 
tlie  nuucimuni  efticiency  of  lamps,  therefore,  we  must 
know  the  tpmlity  of  the  lamps  refenetl  to  some  standard, 
t)m  cost  of  the  lani|W)  to  tho  consumer,  mid  the  cost  of  ciir- 
I'vnt  under  the  actual  conditions  existing  at  the  place  wlieie 
the  Jumps  are  to  t>e  u.icii. 

In  the  eleven  cases  shown  in  this  jiaiier  the  lamp  of 
hif(he«t  efficiency  is  obtained  in  the  case  snown  in  Fig.  12. 
This  i»  a  case  where  the  lampo  are  very  cheap  and  very 
i;u(x^l,  and  current  is  very  expensive.  Ths  lami)  having 
the  lowest  efficienej'  ieobtainod  in  the  case  shown  in  Fig.  6, 
ill  which  the  Inmiis  are  |)0or  and  high-priued,  and  the 
current  is  very  cheJtp. 

There  is  a  uiarke^l  liifTereoes  in  the  sharpness  of  theae 
curves  at  the  minimum  pointa.     An  inspection  will  show 
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that  the  sharpness  of  the  bend  in  these  curves  depends 
ufKin  tho  cost  of  the  current,  tho  ciirvM  in  which  the  cnr- 
roiit*  rout  10  cents  per  h.p,  per  hour  boins  tho  sharpest. 
Those  in  whii-h  the  current  coata  5  cents  are  next,  and 
the  one.  Fig.  l>,  in  which  the  current  cosU  only  2^ 
centt)  per  h.p.  per  hour,  Ja  ver)'  flat  at  thv  bottom  or 
niintiniim  jHiinl.  In  thi.s  cnnt]£mHon  Fig.  7  is  not  coa- 
ttjitervd,  UK  it  \«  dmwn  on  n  diO'crent  iu^ale  from  the  others, 
and  is  not  as  sharn  as  it  should  \>c- 

This  indicates  tn.it  the  more  cxponsivc  the  power  is,  the 
more  carofully  must  the  lamp  efficiencies  be  chosen.  In 
Fig.  12,  which  shows  tho  sharpest  our\-e,  a  vorj-  slight 
variation  in  tho  efficiencies  of  the  lamps  makes  a  very 
great  change  in  the  total  cost  of  operation  In  the  cue  shown 
in  Fiff.  C,  it)  which  the  current  is  very  cheap,  we  lind  that  a 
very  consider^iblc  change  in  tho  offiviency  oi  the  Iam|)s  used 
makes  very  little  difference  in  the  total  cost  or  ojier^tion. 
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On  each  of  the  cloven  diagrams  two  curvea  arndmwii,  quo 
showio^  thfi  total  citAt  of  opei'ut.iuii,  and  thv  utht-r  ihowing 
tbe  cost  of  lampe>.  On  cai-li  of  the  cui-vea  Khoning  the  coel 
of  bunjit  a  point  »  inarkeil  which  indicatcH  the  co«t  of  tbo 
Iftinm  when  the  toUl  c«t  is  a  minimuni.  Tho  letter  T, 
uiurfewl  on  each  of  the  figure*,  denotes  the  mininumi  total 
«o»t  of  o|)er.iti!i^  the  ]ant[ia  iimler  thn  given  coriditions. 
Tho  lett«r  L  denotes  the  cost  of  the  UmjM  when  tho  total 

cost  is  ■  minimum  ;  und  the  expremion  J  dfinut«s  c}ie  mtio 

of  thecost  of  lunpa  when  the  total  cost,  u  a  minimum,  to 
the  mimmum  totiil  cost.  An  examination  of  ull  those 
curvfiB  xhowK  that  while  the  minimum  total  coBt  varies 
with  euth  of  the  ihree  (jiuntitioit — price  of  laniiw^  qiwlity 
of  biups  and  co«t  of  current-—  naverth«l»ft,  thf  tahtl  ^st  u 
aiuaj/a  a  minimum  wA*m  tJie  cost  ^  tampa  is  ahmit  US  or  13 
per  ttnt.  of  Hi*  lolal  coM  of  ojtrmiion. 

ThiJi  ficiir«  rario*  fotni^what  in  xhn  difrnreiit  oxamplce 
coimideied,  (tiit  the  variation  seema  to  follow  no  law.  In 
Pigi.  6  und  12,  which  show  tho  highest  and  lowe8t«ffidoncy 
lam|w,  the  fignres  ure  Ifl-I  per  cenL,  and  i:S'+ jjer  cent, 
rosnectivelj, 

Tho  &t«oprtCM  of  the  curve  showing;  the  cost  of  lamps,  mid 
the  difficnlty  of  determining  the  exact  miiiimimi  |ioitit  of  a 
curve  which  hiw  lieen  drawn  by  inaceiuuto  niclho<K  makea 
it  difficult  t*>  tjot  the  co#t  of  lani]is  nccuratoly  when  lotj 
cost  is  u  niiiiimiim.  These  curves  and  valuc«  are  ^ivan  just 
as  they  wore  dotvnuinotl,  and  no  offort  has  been  made  to 
bring  the  nuults  into  iduscr  agreement,  u  could  raulily 
have  been  done.  I  consider  the  variation  ihown  bv  these 
'  curres  to  indicate  closely  enough  that  thia  ratio  of  '«oat  of 
lamps  to  total  costal  the  miniraiira  fwiiit  is  nearly,  if  not 
ijuite,  constant,  and  that  iu  value  is  between  -]41>  and  -16. 


1 

y\ 

_/ 

1 

\^ 

> 

/- 

fl» 

■— *v  ■., 

i 

I               »'~ 

•  •»v 

BfttfM 

Fta  13. 

TUflWi^iUlhoa  a  very  simple  law  for  determining 
whetMT  or  not  lampn  are  being  ojiorate*!  at  their  nuixiinnm 
efliciency  ;  for  if  thov  are,  tlio  lamp  bilU  will  bo  about  15 
per  cent,  of  the  total  opcratin;;  exiienscs  nf  the  plant.  If 
tile  Lamp  bilU  are  more  than  15  per  eenL  of  the  loud 
o|iflnLtin^ex|>eri3eH,  the  lam|M  are  being  bnntCNl  n)iovc  their 
Duixinuini  cfficiuncy.  nnd  lower  efficiency  lamps  should  be 
obtaiiiod.  If,  on  the  other  hand,  the  tamp  billa  are  lesM 
than  lA  [ler  cent,  of  the  totiil  ex|tonwii  e>i  th<'  plnnl,  tho 
lamp!  are  being  burned  bolow  their  umximum  cSiciumy, 
atid  hifcher  efficiency  Lamjis  wouhl  reduce  the  cost  of 
operating  iho  plant.  Wliero  fuel  i«  high  pnceil,  or  wherv 
other  cau»ea  operate  tv  nmkc  the  cost  of  gcnvnkting  cuiTuiit 
high,  it  is  specially  imjMrtant  to  use  lamps  of  the  maximum 
elSeiency ;  itH*  we  hiive  seen  from  the  above  cunea  that 
when  tBo  eoat  of  current  i^i  high,  the  lue  of  lamps  whoM 
eflicioney  in  u  little  ahovo  or  bolow  the  maximum  efficiency 
vttitiiuble  under  the  conditions  iif  o|)enition  makes  a  verj' 
marked  increasn  in  the  ofierating  exjiensen  rtf  thp  plAnt 
If  in  any  jilaut  the  tamp  bills  are  only  10  per  cent,  of  tho 
exjwMnes,  then  infrfiiiinij  Iht  tffieirncy  of  llif  inmpt  liy 
tny  ihrir  mmiUpfu-ft  i/'trs  viit  ilimiitii'Ji  lltr  tftiil 
itofl  of  opfTatiny  Mr  i/!iinl.  In  imler  to  reduce  the  total  cost, 
llhe  lamps  muft  hr  replucttl  bij  /«»(/»  oj  the  saiiif  fniiiUt-jtowa; 
htii  of  higher  effideticif.  If  tiio  ethcieiiey  of  the  tamps  i.t 
increased  by  raising  their  candle  jiower,  the  coat  of 
Ojirniling  the  plant  j>rr  unit  nf  lit/It  jiroihtrtil  is  reduced,  Ijut 
tlio  toUkl  cu«t  is  iticroased.  A  ptniit  which  is  jtaying  less 
than  \f>  per  cent,  of  iu  total  ex}>enBea  for  lamps,  and  which 
bringn  the  lani)hbillH  up  ta  \'>  iH>r  cent,  by  tncivaaing  the 
CMn(ilc-iK)ii-er  of  the  l«num.  dne*  not  ilecresue  thecoM  per 
:  lamp  of  operating  the  pUnt,  but  dfift  decrease  the  cost  per 
Icaadle  oi  tight  furniehn],  if  they  arc  paid  for  the 
Jnersased  light  given  by  tho  tamfia,  the  efficiency  of  the 
l^nt  ia  tnanc  a  maximum  for  the  existing  conditions  ;  but 
j£  they  arc  nut  (uid  for  the  additional  tight  furnished,  the 
efficteticy  of  the  pknt  is  ruduwd. 


L4Dtal 


This  law  enaliles  anyone  opcmting  an  inciuidi^«c«nL 
plant  to  determine  whether  or  trnt  he  is  tisiiig  tho  m' 
Buitjiblo  l:ini|H  for  his  plant  If  the  condition*  of  open- 
lion  of  a  new  plant  are  all  known,  and  the  cjuality  of  Uw 
lamps  made  by  any  Um|>mii)ior  is  known,  we  can  deter- 
mine Infore  eiarting  what  is  the  moat  economical  lanj 
toiue. 


SOCIETY  OF  TELEGRAPH-ENGINEEBS  AND 
ELECTRICIANS. 


An  onltaarj  gnueml  neeting  nf  thin  wHcty  was  hcM  un  April  tt^ 
Mr.  S.  Gravca,  picaJiient,  hoiiic  id  tli«  ch>ir. 

Ill  ofiiiing  tho  inroccodingo  Kr.  Orans  rafcrrcd  to  tb«  roa«nt  ilMtl 
of  Mf.  r.  K.  L>«,in)>ton,  trho,  h«  ukii!,  Iiftj  )>t«u  •  nwmler  ot  th«  M«h^ 
fur  tuHiir  y«iira,  uul  nrho  tru  ipciUly  knowa  f«T  Th*  mtvic*  h«  lis 
mnirrnl  to  rloctridty  in  rinl  iutroducms  lh«  typ*  ot  submarino  cabt^ 
tli«t  MM  itMil  for  ttas  tni  •acoessfel  oslile  tvtweeu  Dorer  awl  Calsli 
ki'l  in  1881.  which  had  contfnned  to  be  iiaal  ap  to  llw  praeot  ilq 
sail  DXMtfld  sti  over  Che  wortil 

Blr  DooaliM  Gnlt«a  iiiivcd  :  "That  llie  oitnibore  of  th«  tocK 
liriTi^  l»LriH-il   Kttli  lUcji   rp)(tct   ttte   ilec4«M   of  th«ir   mucli-Mtwaii 
iii'iDlx^r,  Mr.  T.  it.  CT«in|itou,  wl)«  wm  inlimalolj  oanaMUil  with 
eNU  Mi  ill  moat  mill  laying  of  tha  riixt  tiicon«fnl  vtilMiiarinH  oal)1«^ 
they  ilFsirs  t»  olfnr  th«  nxiirvmiDn  of  thttr  syoipathv  with  hi*  wf 
aiiiluilli  lilt  otiipr  minilMTs  i»f  hb  (unfly  ou  tho  lew  tbry  lian 
U'unI,"  •nO  nald  ih«t  Mr.  '.'miajfioo  wu  a  brail  on^ooar,  aad  boddi 
iDtrotluciitK  tho  iyw  of  lutmiarini  ««U»  wliich  had  Mto  m  va&rttmHj 
adoptoil,  ha4  Iutr«iliue<l  n  fvmi  of  livoiii'ilivv  wkkli  lUIl  hd<l  Its  flsM 
on  >«vml  nilwayii  in  I'naci'. 

T)ie  Diollou  nu  iidoaiiilnl  by  Pr«f:  r«rtM,  auil  nuaaiiDOiu'y 

CKNTRAL  STATION  UHHTINti— TKaS.SFORMBRS  t, 
ACCliMULATOKS. 

Tb4t  ailjuuiUDil  tlbniuutfu  uii   Ur.   K.    E.    Oumptou'i   I>a(<«r, 
"Central  t^tAliuti    I.ixlitinx — Trunnfuntiera    t.    AocJimaUlGS',"    rnrn^ 
Rsuinci 

■r.  W.  B.  ba«n  mill  that  Mr.  Cr^mpton's  paper  wouM  hare  bcvn 
tnvcli  nxire  valtialilo  tiiul  he  oinliDftii  liu  sitentkin  aolaly  (a  the  CX]«-1 
rimict)  nlitniiicl  at  Yimita,  iiuinu!  of  Kilnpting  l^nii  eajiaeteil  U* 
obuinnl  from  ■  liy[Kith«lMil  c*aa.  AcmiDiiiltion,  u  ur,  had 
gjrgn  ft  return  liigli«i  lliaii  60  Iu  61  prr  c«nt. ,  and  seeing  that  I 
K)|uin-<l  •  cbs[];inj;  tori-e  of  Zb  tulls.  atid  oulj  iliaplwri[sd  3  volfeL  fi* 
wsH  highly  iitiiirulml'lc  that  Ui  otUmI  [tnctloc  IbayerwgairaiDontBia 
70  {xir  I't'iit,  if,  itidved.  that  li^tv  wu  vnt  rtaeltod.  Bo  wooM  bM 
]ik«  to  I'Ut  down  nuins  to  distribute  frout  foaretntui*,  at  uiaisi«(at< 
oftiOO  volii,  \t  tho  [iiieo  meDttoii«l  ttf  Hr.  Oontptun,  il  lie  bad  Ibt 
Bink  uf  KiigUiid  at  hii  luck.  Ho  ttftnal  iriih  Mr  Cromptod  that  tkt 
cent  of  Bltoniatitift  (Turnnt  dynaiiMw  troulil  Iw  more  than  tliaf6,0CD 
or  w  ih>t  lie  hnd  mu  du«i>.  Ualculalioui  tlut  he  bsil  laado  brmutt 
out  the  lotAl  nf  £7,600,  but  tho  type  night  he  imprortd  and  oatt  M 
iu  tho  future,  tn  working  «x{icaMs  ho  thought  then  wa«  littl«M 
chorud  l'>ntvri'>'ii  lr»n«foriiier«  Mid  w-iindary  tutltMiM.  They  h^M 
figiir^ii  y«t  i>r  tha  suloal  Mit  of  an  ahtiraaiiag  oomat  tn» 
fomittr  syilciii.  sn>l  he  wished  that  iliuaa  who  vtera  incswl*! 
in  its  wuikiug  n-ould  shotir  ttieii  coal  bills.  As  U>  rvlisUbtf, 
al«o,  hu  ttiuiighl  tlicru  was  very  little  to  cIiuom  brtMis 
tbi.<  tnu  aj-iitoina.  nynaiiim  iiiiKht  break  down  in  dUin  em, 
and  tbu  rrinody  for  that  "u  to  have  a  (|MK  twerve  resdj.  Th 
much  had  Wn  niaile  of  tlie  rr]iabi]ily  Dfthf  a^umuUtor.  Af  U  ' 
uiaiDB,  th^re  were  two  »v*UnM  of  ilutritiitioa  Wrore  ilinu— w 
iimiujial  liiw  jKiIrtitial.  100  voiU,  aii'I  the  ulhi-t  at  ht|;h 
2.000  vnttA  ilo  wiiiild  vJBW  vitli  ilJHtrnil  any  tal^ilkraIial■ 
[ilarol  iiliitrig;miii)dhavtrtelhi']iighpntnitial  of  2.000  vnlta.  i 
inin»foiin«iii  nccv  iisod  whii:h  distrumud  the  ciinrnt  at  100 
c<>8(  of  diHtiibiittou  nouM  bv  about  the  fMint-  a*  Hr.  CroiD[ 
donii  for  lu-ciiiiiiiUlori.  Tlic  mm!  vf  lli<^  iiiaiii  fitr  rliar^og 
Utor«  was  niiiuli  larf^r  than  tho  cost  of  alt^nLaiin^  transfacmcr 
some  six  or  dj[)it  liniM  a«  hiiw.  aiul  lliat  was  the  aaly  n 
ditromine  io  the  Iwoayaleaui.  tU  liud  lofom  icfonvJ  ta  uw 
L-Diiliiiiiouacnmtnt  tnuuiforin«r>.  and  had  pointed  out  ho«>  vtry 
they  coald  bciiaed  in  bcauunRlioii  wilh  sccnuiiitatorn,  aud  ht 
■amcvttc  would  trmark  npon  that  later  OB. 

Pr«r.  a.  Porboa.  r Jt.S. :  I  illiik  that  the  paper  which  liaa |ji« 
riw  t(i  ihin  .liiH'iistikiii  w  of  n  I'liarwti^  whioh  ouglit  But  onwrally  tt  t* 
rsail  heforn  t)i<^  tocioty  li  U  unrortiinatf  thai  a  ixp**"  uionld  hvc***" 
baaed  mcrrly  ii|>oii  a  hyi>otheticAl  caw  in^tnul  ot  iiiioii  awwaplw^ 
facta.  The  diaciudon  lias  tiikoD  the  fona  of  a  gntenal  diacaiaien  fs 
the  dialributim  ofeleetridty.  I  am  very  aorr;  that  Ur.  OoBiita  <• 
not  here  louight,  as  I  partU-ularly  wish  hiiu  to  ItMT  what  I  bat  1* 
kity.  It  is  FilicTiivly  uufoi-tiiriHtv  that  h«  did  not  gtte  ue  •  |ianr«pa 
chi'  iiisiallMtioii  wliith  he  Iftid  ti«  lia«  been  «iiM«ifnUy  worKeil  n* 
irhicli  would  b«ar  'iiil  the  lesiilts  ol  the  \*^  ItMU.  He  eiaU 
have  broil  able  Iu  ((ivo  tu  aomu  iaroruiatiuu  about  the  aetioD  ol  1^ 
aL-eutniln'on  imnt  at  Vtniiia  and  Krn«iiixlon,  about  the  anawii  i' 
Giirreiit  |iiit  iiiti)  thoiu,  ihc  itaitjuni  taken  oat,  and  *  ([rcat  deal  oTctb' 
rrluablt  iiifornnliflti.  Hu  may  nay  that  w«  cbii  imtp!  for  ■wful'* 
from  the  Huwi'li  ai?ciitiiulnt«™  nl  KoiuanuluD.  aiul  Dial  *■  Ki'ti""; 
favilily  fur  dmiigwi;  but  I  hai-a  iiovnr  Tioen  abir  li>  lind  (lir  ■leiw*' 
dotorininiii^  thn  vahie  of  an  arviiniulator  fruni  itiin]ily  looltitiit*" 
nhil-  uiirkiJig  at  a  rentral  ■laiinii,  iTSlnd  of  iHtuuuik  |be  «aRM 
olVr  inrtlioilii  alhidod  to  at  tlir  beKiiining  cf  hii  \a^i.  he  liaxaUW 
OILS,  a*  it  lini'pcw,  the  loaat  BUiaiitaj*eoiu— thai  of  aocaMoh'''^ 
lltit  if  |ir  [irof^  hi*  cats  ia  this  iiutaucr  W  haa  net  )>iwtid  iVi** 
t-iou*  anttrtioii — that  lie  »*m  no  Hp^^tal  ■•)  i  anlaite*  uf  trax-rfottam  '"■ 
"ethv  methods,"  beoauae  he  has  toerely  taJten  lh«  bu^  «a«  •( ' 
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nriAU  sUUuti  oilh  10.000  li^ito  at  *  (tutano«  of  2,000  junU.  It  •tnw 
iwt  fuUuw  Ihiit  tmn*fonnriiu  n-n\M  not  Im  lliu  mom  nwhi)  id  a  liirw;]' 
sUtioii  wiUi  ■  |[Tnit^i'  [luuiber  of  lifililx.  IT  he  had  gone  Into  lliu 
figorui  of  tW  uiDitvraui  ullii-r  a/iUiU!!.  tlietv  b  uoi  l\\e  iiti){)tt(ul 
•KMibt.  is  nijr  ininj.  lliut  llw  ayateiu  — wliiili  in  iifillii:r  llic  nctii- 
iNlUlor  mir  ihn  ItniDCoriuer  sifstcni— fomiil  moat  ccuuvmioU,  would 
li»  111*  SUnlcy  tysti'tii  raeiihoin-J  in  Mr.  M»"k<uaLH''i>  fXcrlU'ut 
pappT  rMtl  n  tliiirl  limc  nf'o.  Ax  lu  txitnipU  af  the  coat  of  tlit>:(f 
<lilf«mit  HysU'iu>  (frilistriliultriti.  [  may  minilion  Mid  work  whu'h  I  ilid 
tvoyamagii  aflrt  [  Iiwi  jiiililiiilinti  tln'  thntri'tifiil  >vrii'k.  I  tnok  tl>n 
tp«tMl  CWK.  ill  IjciiiiIoii,  nf  \hf-  rluli  ilintvii-'t  iif  rnll.tna]].  Rt.  .IniiirtV 
•li«et,a)ul  Rt.  ■' Alum's- si|iiai'u.  I  gtil  infuLTiiuiiuii  t'rviimll  Llii-Mon-tuiip* 
•>(  Ihr  tliffprcnt  cliibi  aa  tu  tiit  uuiiiticr  of  liuura of  ligUtlii^  llieilitriifUl 
roonu,  th*  niliii1>»r  nf  lij^litH  in  •■ai-li  rouln,  mul  •viirylliiiif;.  1  'ItivotcJ 
a  cuiiHiittriUo  kn^tli  ol  tim^,  nilli  tlio  a»uiBUui'«  of  .Mr.  W.  )l.  SiifII, 
li>  wotking  out  tliH  «ost  'if  Ihit  iliirvivnl  nysumi.  mid  I  »IU  i;i*i'  tho 
rrnilU  arrival  at.  The  wi«t  iwr  oiivlk-pnnT  ]vt  niiimin  w.u,  "illi 
Ui«  nmple  punlld  xjhUiii,  2m.;  the  2-wirv  ■y*Uiii,  li.  lOjil.;  tlii: 
lealLliile-aerKv  nyatciii,  In.  l(Sl. ;  tlii^  muliiiik^Mrni'.i  .ly^|1'l1l  romfOyitif; 
Willi  (he  Bo«J  of  Trailt  iiguUtioDN  alxmt  200  volts  •liiruronce  ot 
potfiitiftl,  2*,;  tlic  MiN]>lp-iwrii9  iiyi(«ii>,  likn  Mr.  Hoi'Mitoiii's 
Ii.  10]>1. ;  th>'  iwixiiiiliirv  c^iiiTutar  H]r«tnin,  1-i  lO^il. ;  au'i  vitli 
■wtmiUty  Imtitrir*.  K  111.  Tho  rMef  jKiiu  Is  in  Mr.  Cromjitnn*  i  miwr 
arc  titr  two  tabiM  ultuD'in^  itie  i!o<t(  of  tlii>  iuiUlltliiia  and  t)ie 
cost  of  riiainienaiice.  Tlieiv  iire  Jltiliiut  itiudi  In  t)i>^iii.  iui'l  I 
will  i«iat  out  llie  ornirs  wliidi  t-nrliKiu  iha  fullm-y  til"  tlie  rusiilta 
anirod  ai.  lu  Talile  III.  600  kilu-natla  juk  ^''^n  aa  tJi« 
iBMxirniiiti.  I  caonot  <lo  hutWt  tlian  illi»tiato  my  iviiiiirk*  mi 
t.liia  p*I"-'r  by  iiionlimiing  lti«  itmeUct:  in  Aiud'ifti  whioli  I  luve 
Iiul  i){i|-«riiitiittfH  of  rtxiniiiuitu  ill  all  tlin  ilalAils  in  IIia  liut  fuu' 
monllii.  It  in  founil  ni'U.t  |>nnt.iw1v  tlml  Ilii^  rnttiin  of  tlin  Wnitiii]{- 
honue  tranaforiufT  i»  uiorv  ttnii  6d0  kilo.uiir*  ii>  elm  Uni|i><  for  tlic 
intlicntat  honW'iwuriT.  Mi,  Ci'iitn|jtiiii,  U't  .i  600  liil't-«utt  aialioti. Iiikt 
J^marfloJ  1,450  li.p..  iiiBtt'^  uf  1,000  li.)>.^tliat  in  In  say,  lio  liw 
utilr>l  SO  |H'r  mil.  on  to  tin  nctiul  jwirti  nl||ili^l^l  iw  n  iimxiiijiiiii. 
That,  h*  h-oqM  aiy,  wa»  i»tMid«'i  for  rvMfvo  ;  it  ii  «iini'iiioiuly  li^yoni) 
what  1h(^  rtMtvf  m|iiir««.  fUiliioiiig  tboM  lI|^T«t  to  ilicir  i<r<>i>i'r 
ilimsnawntt  aUo  fwliiuia  the  ciwt  of  ),t'ut'nliug  tuiioii.  Iiuil<liii)pt, 
chlsuwjr  dixft,  walAT  laiik«,  aiid  RHiiHnil  liitiuK^.  Liik>-ii  fur  the  alliT. 
natiiiK  tm»(otiai^T  njfteiti  at  £l  1,000.  ami  fnr  tlii-irt'iiinulator  iy.it>.iiii 
at  £8.000.  Tlic  coM  of  tlynamo*  and  rK^itrra  u  cori'^i"!,  in  iwcoriUano 
wiin  thr-  AnxricAti  figutcs,  iucIuiliiiK  atation Hwitclins  rci'itiuiicO'lioMD, 
»oItm*te(ii  *i[iii>ct*r»,  lighlning  iirti*«ttr,  Of>i»il«in«»loin,  •yiLcliTDiii»oiM, 
aikt  •]rtro  «finattiiVH,  b*lT  K'ariiip  anil  Wiwhfa,  TliB  price  of  ttaan- 
fnniwiK  \»  |;iv«n  u  17,500,  iiist«n<l  of  &1.000,  Tlic  niaiit«  arr  the 
point  on  u-hicb  Hr.  Croutijluu  h>ii  ■!tiil<<  tlii'  ^jrivilftit  tnor.  He  hiui  iiul 
•]ipr«dal«(l  the  value  of  tln!  Irauifuiiiiti-  svntyiti  in  ii.'nrmmisitiit  main*. 
In  bb  nroiKRird  achrmc  be  gimixi.^i-n  £20,4(!lOniif|  23.000  vuriNuriiDili-r- 
gromiii  iua>nB  for  B  wretchril  ilati^n  vi  10.000  lijjlils.  Thcw  vliar);iiiu 
>uaiuiiwhiubcartylli««tiiTtiit>»im*oulr300*xiiiM.Tt-niictlKiiiBxiiiiiiti),un4 
•lY  ve  goin^  to  (lig  up  wno'lcii  paring  and  cnnetc^tf ,  buiM  b  tTniigh  iirnl 
jnil  oiir  pnii>l>i<<tnr  of  lin,  iliaiiKitcr  at  tlin  tiDttrun  of  it  <  if.  in  liimiily 
atxnnl  thiit  i>«  thnuM  take  iica«n  lihr  tlist  tx  il I iwt rating  tli«  nay  io 
which  th«  tfatisl'ormer  avHirii)  ahouM  lie  aiijilitii.  If  wi^  nrc  to  |>til 
dovrn  such  a  ^irnall  stutiuu  uailer  tbcae coudUioQH.  it  mi.»l  uuluiilitfitly 
im^t  to  be  by  iirfi'lit«il  nirm ;  bat  thuu  iuiuioitiatcly  tliu  cwt  falls 
down  eoomioDiIy.  But  with  ibf'  otbvr  «vxt«iiia  irbicli  uv  nt  our  ilia- 
potal,  the  three- 1>  iro  «yit«)i  aud  any  otiier,  th*  (lUfwul  is  vuonuoii*, 
and  ia  uot  anytliitig  !ik'<?  3flO  o-mpmo,  and  it  would  be  ItuixuHihlc  to 

gut  a  simjlin-onnlii'-i.nr  i-airyitig  that  ciin'tntotviliiiail.  Ewni  in  Mr. 
niniKtoa'ji  cjiv.  in  wtiioli  Iik  imitinji  a  t>^te]itial  of  480  vulta— a  imtcn- 
tial  whiVli  he  i»  not  allowed  to  uw  in  fliin  counttT.  whicli  Iip  innaot 
tiM — thtcfirrenl  ivliuh  li<:  in  lurrying  a  1,500  atiipt^ci,  and  be  is  iiaiii^ 
Coniluet«n  wliow  srolional  aivn  i>  2'&5>ii.  Voii  caiiiiot  linvv  win*  like 
that  Kliin^  all  tb*  way  nvrrhi\*<l.  Sin'li  imuwivii  noiidoriniv  miml  l... 
pnl  111! dM';*po mill,  liTid  !itilt  moTf>  wmilil  tt  )>»  iwi'wary  if  a 
ayitvm    L-omiiU'inj;    wiili    tliir     Boanl    of    Triuli-    ii>c\iMlotis    wt^ru 

ailOfitnt-  I  ol.m|UuIitly,  1  ivtlicu  Ml'.  irilrllllltUtl  n  CJlIi'lllHtiuUH 
for  the  iiiaim  in  tlii>  nll-rtiiHcliif;  syfllum  Ctt  £6,000-  Tliim,  I 
Sod  tliat  llir  total  cr-«t  of  tlir  ultrrriatiiie  trauaforiucr  nyatciii  for  Uic 
Iir9]MiK<1  ca>«  i*  jCJ9,I40  intt(-.i-l  of  C5?,44C,  and  thus  wv  havi*  tlic 
Coiii[<uiii>ii  li(il.wi'--ii  \\ii-  ulli-inntiigf  and  aceumutator  ■yntetiii',  the 
LiMt  Tiir  til*  laltor  bHn^',  if  waofnnjit  Mr.  I'mnijitana  liffniiu  on  nil 
|Ki(iitM  ■(  bi'tiif^eorrrt'l,  £69,762.  Hiiving  [Hiiiiliid  out  Ibe.  •onrce* 
of  error  in  •lulling  wttli  tb«  altenutitig  current  \v>triii  1  will  now 
point  out  wlut  mu  the  soaica  of  error  in  n>uu(wli<in  vrilb  ibc 
noeuiDulatoT  aralfini  irbldi  are  xunciDiil  to  tluwv  doubt  ujwii  tb« 
Mcnrauy  of  t^no  reoutla  an  ix^nla  cfilcivix'y.  For  t1iu  i<otiibiuinl 
aflI«iMi«y  of  tbc  oondactoni  and  «0Diti»uUt«r8  Mr.  Urompton  mvj 
that  "  for  the  oiitj'ut  of  2,100  uuiti  il  «-ill  bo  nilKeioiiC  to  work  tli« 
geacratin;;  jtlaiit  for  itbout  (trc  huiini  at  apjinixiiiiiilely  ltd  greutHt 
rain  of  rlKciriiey.  I  have  biul  Ain|ilit  nxpntMU-e  ivith  Utit  ubuw  uf 
plant,  aiid  know  tliat  nc  cnn  oiilimlty  in  iirarliw  proiluoe  Uie  nleotrirail 
ri.|'.  lit  iliei  l*?i'iiiinal^  ol  the  dyrritmon  uitli  tlic  ti)()>ciidiliirr  nf  S^lb,  of 
ooal."  Uotfll,  ^TiUtud.  "Taking  thi:  idnimiuii  lot*  in  ihe  iLtninu- 
laton,  the  vBtcivut-y  of  tliu  »y(it4in  —  that  is,  the  rjealticil  h.p.  at  tbfl 
lamps  diri'I^d  liy  tby<  vlocItiMl  b.p.  at  Ihn  tomiinals  nf  tbn  dynnniM  — 
will  he  not  Inn  tliaii  80  ;H?r  cent.:  tbiind'or*  \w  may  wiy  Ihfit  ewh  unit 
at  the  LniujiB  i-aii  Ijp  pitiiuM  for  5'7£tlb.  of  coal  '—a  Board  of 
Tn>lu  uuit  fur  S'76I>>.— thai  U.  4'Slb.  of  coal  per  b.|i..  wbidi  ia  limiJlv 
t  Milt.  BiiilcO  on  to  the  3111),  of  oual ;  Silb.  of  oul  for  th«  wurK 
I  out  itl  Uic  tsnoliuU  of  tliv  dyuaiuo,  aud  vidy  20  pvt'  wut.  !<»• 
t  whole  of  th«  ooiiductor*  ;  aud  that  in  t^kinj:;  into  mmuiiI  tho 
J  nf  tb<:  lutUirii-i  a»  wall.     Ha  han  told  tia  in  tbu  piL[ii.'r  Iluit  he 

liuit  a  lotui  uf  10  i>er  ot'iil.  iti  bin  L^luigiiijj-uMius,  nud  4  per  lvuC. 

in  hi"  dTstrihiiUng  mnin*.  makiiij!  H  \*:i  wn(.  A«  a  uiultitr  of  fact,  1 
bavo  wuikr<l  it  (inc.  4iid  I  tiiid  thut  lii>  cbxtKiiigiijiiiit^  linrr  a  Inw  of 
per  cent,  iusteail  of  10  i>vr  cent.,  vr!iii:li  wl  iiiakc  lb  |ii>r  ciMit. 
Ifuthur.  I  du  nut  know  liow  hia  difliibu ting- main n  arc  work^l, 
Uitwt  acwjit  hif  4  |>er  taut,  fui-  tbrta — ^iLuI  is,  16  jwr  cent,  out  of 


the  20  mr  east.  iadu«  Ic  the  ctiugin^'inuu,  kihI  4  p«r  eant.  Iom  in 
the  ellicMBOy  of  the  at'iMtmulalurs.  luauuunz  tlut  h«  employs  u'euniu- 
lulurs  elt-liig  an  i^Rideiity  HumelbiuK  Ukf  m  per  cent  '—Mr.  Crouiptuu 
ol*)  ti-lbi  ii.H  (lint  the  QMi-aitr  mte  at  which  llic  aiyLnniuUtunare  to 
hu  nlile  lu  di3idinr){R  in  416  amiMTrn  fnr  ihr  bouia,  gii'injl  a  lujiof  ity  uf 
2.080  ampciii  hour*  ;  nud  tliey  are  aloo  to  be  oagvolv  uf  thu  very 
Tupitl  diKcluti-gu  at  an  eOicient  ruto-lb«  riior>iiQii«  rate  of  1,3^ 
dni]>e!'rs.  ]ii  his  linal  taliltt  of  the  vnrkiiig  of  a««nniulatora, 
ho  |iuU  Ihn  ilotiiwiati'ili  don'ii  at  15  pT  I'nnL  I  Kiti>w  nf  no  vaciMliy 
who  will  fiirnwii  acnnmnUtiirs  and  wnik  th"ni  at  thai  rate  of  maintvi- 
nftiirr.  Mr.  I'rwic*  ba*  told  m  that  with  the  cclU  n*?"!  fw  lighting 
his  hniiM,  uhii'b  arc  fairriilly  Htfendrl  lo,  ftud  whiuh  liavt-  161b. 
iH-tivi'  iiuivrial,  tbau  ia  lib.  nf  th«  itttive  nutviUl  In  t  iu  tliu  Gn>t 
y>«r.  Al  ivliat  ntle  the  Uif  R>w  u>i  in  Hiil>«pi(neii(  yiiiB,  or  how  iiuDy 
y«irs  it  takes  lo  dMltoy  the  <lv11,  1  eaniiot  *iiy;  l>ut  I  am jH-rfectly 
e^ri.iiii  that  a  16  jwr  ount.  dtprcelaticn  ii  not  nulfii-ii^m,  I  am jwr- 
Rifily  certain  tbut  if  .Mr,  ('iotn[it('ii  ha-l  ^iveii  iit  tht  actual  fact* 
jftini.il  at  Vii-iiiiii  and  K<'ii"inj;l':)ii,  tlw  ivvilta  uoiiM  hare  limn  totally 
ililfi-mnlfnHriwhiit  hnhnM-laiiiirtl  in  thr  )'a|ier-  FIt'«ys.  "Dptflarereiit 
date  far  Ioq  inuvh  attention  bu  b«ni  p«id  to  thv  ciapaaty.  ui*!  too 

liltir  l»  ILiR  nkfit  of  jioviMe  iiiniciliinin  iIi>rl>Ai'gu.  Thii  Hlati!  nf  tliiii;(a 
lin*  UtJ.ly  Im'ii  reinj''li»<l,  and  I  *iii  told  Ihi-ro  aiT  ^eivral  iiiakera  of 
BocitiTiiiIiit.orii.  who  mn  tnpply  them  to  lill  Ih*  above -m«ntiin«d  condi- 
liom,  iinil  nt  the  ti'awjuikble  price,  na.iii«d  byinein  uiyesttinab',"of  £40 
iwritil.  Thai  in  limi'ly  iiiiiiuur— Ii*  linl.fn  told  It  Likewise. tlir  facta 
aiAtnl  fur  ibu  nllvrniilitiK  i-'iinunt  f<yEt(-iii  aii^  iital»d  to  have 
been  suiiply  from  tiuanuy  uir<iriiiuti«o,  Ivi:4iihC|  he  mys,  "  Fur 
tho  piir[M>».'ii  of  my  conipirison,  I  take  the  sy«t«fn  an  |;«ne- 
rallv  •InurihiHl  by  )Ir.  Kapp  in  his  jiajwr  an  trausforuicri,  or 
Ity  Mr.  .VIiLfkniixia  in  bin  pnpr.r  on  tmiEfoniu^rii,  unil  in  on  artirle  in 
/ii//iulri>_i datnd  I>i>rj:iin!jor  Ylh,  IB97,  for  which,  I  b'1iev«,  Mr.  Kapp 
\M  TniiMnaible.  and  wliicli  uivo*  *i>it  onmpleic  data  on  tb»  fiv»t  mat  of 
an  iu»lnthili<ju  foi  10,000  60'WattlBiu}«  bunit  Miuultaueoiiily."  Thuai 
itQiloiiblvlly,  till'  want  uf  ptactlul  exticrieueu  with  tlui  alt^tiinliiig,. 
eiirtuut   >y«tviii   14   the  rvaaoii  why  he  tiaa  {iillcn  lut^  tho  •tmn  1  linvu 

S'inlM  ont.  1  am  aony  to  »tt  th«l  in  the  narly  jiart  of  bii  jtajier  Mr. 
'ninptoD  luaile  a  alatemvat  tn  the  olfnol  that  th«  rK[Wletiee  whieh 
hu  1)«i-n  gsineil  in  AiiiQi'iia  and  in  other  iiliu-'ei  with  ihr  alt<^iiuliii(;- 
curront  nyntani  "  don«  not  liHji  wn  niuuli  in  Mir  in>-e»li(pition."  I 
nlmnM  ■ay  titiit  it  woaild  hel|>  nn  iulinilely  mnrr?  thnn  tlir  nnjling  of 
any  nniiiVr  of  niiww  ho  may  have  Inid  hnniln  on.  1  My  thnt  in  the 
few  inoKlftfl  1  liavt'  htca  stadyinjj  thi-  Hj-*trni  in  Amiriea  [  iiarc  gained 
nii>i'[i  ^uae^tical  information,  mk-Ii  b4  ih  apj>!ir'Al>la  Li  nitbvr  snfh  a 
«t.ilion  M  Mr.  Crotnpton  baa  UltcTi,  or  ti  any  nthpr,  than  I  conid  liavp 
ablaiiieil  from  reading  tlii-  {laiiers  of  alt  the  dutlidn^  whn  have  written 
in  thin  iruiintry  oq  Iba  suigLv-t.  Iter'jrv  leai'iug  the  i|ueili<<n  of 
estiniut^n  I  would  refer  to  Mr.  Crutiiiitod'n  rraiurk  tliat  "a 
Kitnt  <lnil  of  iioiiMjiaa  ha.n  Iwen  talked  about  the  eml  trf  eiiii- 
du-^toiii  buinit  proportional  to  th«  cot  of  cvjjjwr."  I  <Utr?  eny 
that  inny  be  *»,  [  do  not  ivmem^ier  it  ;  but  do  not  let  UH  talk  any 
inDrn  nnnniriui?  an  the  Kuhjwt.  llmyi  tliat  lib  tablen  nre  inllicient 
lo  hIihw  Hint  WD  mitat  not  ci>nai<lnr  tlir  ro«t  of  Laying  tbn  i^niiiliiiitor* 
lU  in  any  doRrce  (iicjiorliflnal  to  tlw  triwi  of  nopprr,  [  r»y  ihat  in 
ovi^rbea-l  wiifs  you  mint  consider  that  it  i»  »ti.  anil,  whik  I  would  not 
wi»li  to  si:R  ovi-rlii-dd  nlrvt  kid  fur  a  realtr  largti  iiutAllAttOD,  sttll.  in 
itaui^l  inaUilUtiou  of  10,000  livlils,  I  Chink  they  ougtit  to  bo  laid 
Wbtu  I  hii.i'r  prvviQitslv  drull  witli  the  ijiiMliou  of  ■Hntriliutiou  I  have 
iltilt  with  an  IrutallatLou  of  100,000  liiui{«,  and  that  is  lh«  aiw  which 
I  ht>;<e  we  Mball  have  to  ileal  with  In  ■  town  bavmg  a.  [Mjmbitiou  of 
1^  mililoiis.  Kuw,  let  iw  look  at  .Mr.  t'™m|'ton'»  laldu  No.  2,  allow- 
ing tb(i  Qiblr  diinMiidoni  and  the  oust  of  laying  llicni.  Theie  thi.-  cn«t 
of  liiying  nmnll  cnblw  i*  oill  of  all  iimpnrlimi  In  ihr  cmX  uf  thr  cojippi, 
but  wlmi  you  vomc  tc  a  eablf  ofdiu.  iteclion  tht  coit  of  laying  boconica 
griuliiuliy  wry  Miial!  <-oiii)>avi'd  with  thr  cott  <^f  tbr  cop^irr,  .iiel  tlio 
ciMt  of  lli(i  coj'ivr  ani)  itx  inmilati^ii,  when  i-»l>liui  rapAbla  of  nartyiilg 
the  high  eiirrent  r»<|iiir«d  to  aaiiiily  100,000  lighta  ara  miiitr«<l.  u 
nearly  cmial  to  the  cost  of  laying.  It  nifty  be  liken  at  alMolntely 
uAHiiivd  tliBt  tliecQat(if(:ii;i|>(.'rii)  roii|;hlypi'0|'orlional  to  the  cost  of  lay- 
ing. .\»  ill  lLi]'niJiblu|iii)t>f  of  ihaaomtraty  ofbifl  tij;nii)i«,  Mr.  Ciomiw 
t^in  Miyj  liu  in  pn;piitti(  to  lay  down  an  acKumuUlAr  syftcui,  such  na  ho 
mpjionc*,  nl  tho  co»l  pul  down  for  it.  Ho  may  '«-■,  but  he  will  not  ban- 
tht  apportiiiiity,  m  it  ii  not  alloweil  in  thb  cciinlry.  I  know  plenty 
nf  peopln  who-  iir«  iM-rfeetly  willing  to  Itiy  down  an  olloriiating-eQnenl 
■y>uni  to  unjiply  iiii'li  a  iltitriot  for  tbn  rigiin?  hn  bai  givrn,  £57,440^ 
It  i«  iwrfertly  oTlain  that  Ihiit  ran  \ir  done  Iterr  my  rrilii-iini  of 
Mr,  t.roinpton'n  iKijicr  unds.  I  intend  noiur  time  to  givn  KoitinwIiDrc  a 
full  n«!Ouiii  of  thu  al tonia t jug- ini rent  •■v'ltcin  m  iisod  in  America,  and 
I  bad  thoiiubt  totno  aeoouot  of  it  ini^iit  luvr  been  interratiii^  herc 
lO'night.  I'prha]«  I  may  take  up  a  few  niinnti*  longer  of  your  timn 
for  that  iiurpose.  One  fact  oc«nr«  to  iiir  at  bearing  tipDii  Mr.  Cronip- 
ton's  enliinaie  fur  atlcndautaat  the  contral  atatiaii.  The  cwt  of  keeping 
Upn  cmlnil  ilntion  in  Ammlca  utiiick  me  from  a  cuiiinieicial  jxiiiil  or 
view  ninrt  than  anything  elw — tliern  being  k\\  nieii,  and  a  Mnall 
amount  ofUbonr  anil  nnprrriaion  euiploved.  Dtnwr,  with  acaiAcily 
lor  7,000  hiiii|n,  i'ct,iiti!<  onv  mnnngor  at  9160  ^  iu>-'iith,  n  .lecrcUry  at 
$S0  a  month,  mid  nn  otHcci  boy  ;  it  ban  two  ilynamo  attelidalita.  Ave 
Hii'iiien,  two  inspoeton  who  go  over  tlio  liii^ji,  and  nna  repair  man. 
That  ■«  a  atation  whnrv  VmI  i>  nufnl.  At  I'ittsbnig,  Alb^haiiny,  and 
Kaat  Lilierty.  cod-I  ii  not  lueil,  hut  natural  gaa.  At  aiicli  atatio'naone 
aolitAry  nian  attrnd*  to  the  whole  of  tho  hoilcm  for  a  lO.OOOliglit 
plant.  Tlio  uatnral  gui  and  uir  lu  b"  eoiiauucil  ait  Ivl  iu 
tiirougb  pipuii  coutrolM  by  a  valve,  whii:li  i*  ro^dalMl  by  lh» 
prranira  of  Htoain  jn  tho  boilor*.  Wi'htinghoiiM  cnginos  am  oliietly 
iiM^,  ami  they  ar«  fairly,  ihungh  not  vcr^-.  eroiimiiican  Tbeygive  liii't 
Utile  trouble,  and  (he  governor,  which  nniii  in  an  uiUmth,  iaeiliimiely 
M-iiiiitivu.  Tliii  dynamo  loachlueM  ore  of i|iiilB  ,>  iliffLiviit  form  (•  tbnw 
liithurUi  ilM-'d  iu  Lain  conntry.  I  prcamnu  we  have  now  giivn  "I'lbc 
tue  of  alternating  ilyiiiuiiun  thut  have  tiv  ituii  iu  thv  aniMtiirv.  Tlierv 
ia  uo  doubt  chat  tbc  iron  in  tlie  aruialare  in  the'  usorntial  feature  of  a 
good  ait«niatiitg-cuTretit  dynamo.    The  Wedtinghoniic  maehini.-  eoiiMSts 


• 


of*  Ur^>oi)tai<Io  rJiig  aIUdIio'1  to  tl)«  fr*iii«  work,  with  |Ml(>'pji>ca«i>rn- 
jootin/!  uivrutii  Thv  ariDature  i^  of  t'he  drum  rorm,  nnd  Mnnuta  oT  a 
largB  ntiinyier  (if  tUiii  •h««l«  of  mnul ;  It  i»  wouud  in  «  tt-eci*! 
wnj".  Tlw  innclsini;  fa  lue.nli'iiiciilly  •ud  elect riciilly  exi'itlltiit. 
Th"  htating  i«  vry  littli-  iiidord,  aii>l  tin-  cacitiiiK  pnvmr  U  2  jki  ltui. 
of  Uic  t*t«rp<»rcr  4crclopct|.  Thriw  typcaof  iiiaoliiiKtinlT  we  uiiult:  — 
660-l%ht,  1.300-Iigl)t,  «n'l  2,600-liglit.  The  numW  of  rvvolutioin 
\<rt  mimit*  for  Ihi-  Urg(^  machinn  la  1,000  r*r  tninutf',  tho  rc>i«t«Iiee 
of  tli)i  &mia.t'iri>  '15  nlmi,  hikI  (hi>  urttfht,  18,00011>.  MtirJi  |inign-tii  is 
being  iiiAiln  witli  iht'  I'artnoii'*  ^'iM-rfitol',  nhlcli  in  UMy  tn  lipcnii*  nil" 
ot  uui'  (crmoinlL-al  tiiiichini'*.  In  t«4liuK  I'lie  oonvi'rti^rji  ic  Mr.  Wt^ting- 
liotiK's  worlu  at  rittslmr^.  I  ii'lui'tvd  Ule  (-.iluriNJi^trb  ujrtlioJ  ilracriljci 
here  narnt  tiiiic  ^[(a  I'j  Prof.  Avituii.  a,w\  wUitli  Ima  Iwcii  tisod  by  M. 
Bmiiti  witli  ihc  UnuIorl'OililiH  a|>)Ki[iituii.  awl  from  n  30-lifiJit 
DMoliiiir  with  a  1>«1(  lo.ul  1  ffit  95  f„.r  c.-iit.  lly  tiiiii'  i*  now  up, 
hilt  i  would  K»y  «  wont  •Ijinil  [Iip  mmiiilictitrc  iif  Jyiiamou  Aiiit 
convortviv  at  Mr.  WiiitinghiMiiui'B  mtalilfali riii*ijt.  Ouly  tlin.'t' 
tjrpm  of  dTHfliitci  nml  firn  tyj)i'«  of  convrrliT  are  iiiadn.  To 
make  a  linclc  convyrtrr  trn  ililPntrnt  machinra  haro  to  he  pmijlDycd, 
mcl)  of  wiiicli  \i  ca.nfttik  of  tiiiiiiDg  ont  ita  |orl«  at  tlic  roto  of  Iroui  60 
to  100  |n.T  i!»y,  liiid  Uy  oaiun  with  luacliinot,  which  arc  aln-ays  ready 
to  tirni  out  cxiK.'tlj'  to  icsic,  llit  HfiLnnLlii"  i.-*u  l">  Riirij'lW  at  on 
extr^mEly  low  O^irv.  Thv  parUt  of  itieli  uiwIiIdm  art  all  intoirlmnvp- 
iibii>,  c!utt«t-i|ii('iitly.  if  a  tart  faiti,  another  aiii  lie  t«legraj)li^  for 
iiuniiiliiiial^.  SmiW  ot  ih>?  iinnller  t>artii  of  the  Wu|{nf|hoiisa  intem 
of  ilt^itribiitinn  itv  now  on  the  iithle.   Tim  contral  iitAtioii  iwitcli-boMrd 

tliiiwa  iistti  to  tbii  t»aati'jr<  1  liaTa  also  xJKed  on  the  table  a  aiivciiiioii 
of  tne  Ntclntyrv  farm  of  joint  whiah  m  uaed  for  joinii^  wirM. 

(To  U  e»nttudul.\ 


COMPANIES'  MEETINGS. 


EASTERN  EXTENSION  COMPANY. 

Tlif  29tli  onllimrv  j;eiii-ral  iii<*liiij;  nt  tlie  Eaetcni  Eiti.'iislun,  AusUa- 
lans.  an-i  Cliirm  Ttu-jjiaph  t,'onit'»nv.  Liuiilpl,  wa«  Lvld  vu  Wiidiif*tay 
«t  Wiii(lii>»t(r  lloiiat,  Sir  Jnbn  I'rudiT  [■t«i4uiQ. 

The  CluUmuui  atnloit  Ibit  the  nti  rcrftiiie  bail  been  £117,BS9,  or 
£26.819  tiuirr.  For  lUv  ivlio!'.'  y^  tlm  uiuu  ti-oi-ii'Ui  linil  Ixcll 
£451.801.  hrliig  iii  inirrrAw  nvt-i  llinsn  »f  IBBQ  of  £10,062,  mid  tlie 
iror king  1)1  iH^n»cA  li nil  ht^n  £146,812.  or  £16,039  luw.  Ad  iiil«riin 
itivlileuil  of  li  |X'r  cj)tit.  ha*!  Iickii  jtuiil  for  th<^  liatf-ycsr,  and  it  wu 
i>roi>«aod  to  pav  a  biujU&r  tlikiduud  uu  die  fuUuniiig  luy,  nicking  with 
itnjt'ioiM  tli'trifnitioiii  5  )'«t-  cent  for  thi*  y<<u'.  Thny  aini.'  j>rot>(Mi«J  lo 
diHlril'>iit«  a  ti-oniin  i^f  3s.  &  shut,  which  troiild  incri'iMf  lh«  tflt.il  rM.iim 
for  lh»  luAt  year  lo  bj  iwToirEit,,  oi'  1  jut  uuiit  njori'  than  for  1866.  Thci 
IwJuuiw  iif  £&S.0&1  hml  ln-'nli  i-arrii-il  to  the  ui^iivnil  reserve  fiiuil.  wliicli 
ni>w  iilDOiI  nl.  £620,095.  'llir  eoiuiilotinri  (if  th«  mitn-nl  ut  thi'  SiliRB' 
prn-c-SaiKOii  K^tinn  n'illi  iTiuu-iilHtnilitil  i-Mt  Uod  In-,  aranii^'t  tiutniiK'c 
[]i«  (Iwir  of  the  liiitf-ycar.  ttif  coat  of  wliich.  aiiiDUiitinj;  to  about 
£17|000,  would  he  ■kail  vrjih  in  the  nctounU  for  tin  ciiiTPiit  hulf  ytat. 
Tliat  Kiivii  them  n  nvw  nMr.  ciitij-nly  briuw-rihMiili'd  bi-twi-cii  >>ingp»|>firt 
and  Sftifion,  jniJ  for  out  i>f  rwwtiun.  During  tht  i-iirmtit  yiuar  Ihcy 
jiiirpoiied  affeclijig  init)ortAiit  sll4tatiouti  in  th«  Muliiw-l'niJitit' im-^<1i' 
U,  ihr  Nii-'uliar  Imiiili,  and  iti  tUe  Jiiva-Aiibtmliiiti  rabies  oil  ih« 
ti*rii)>fiV  Strait,  Thtoo  diAiiKn  would  I'tolmblv  i-ust  jt75.000  ;  buth 
wikt  niitifiiHiti-J  that  tlicy  wuiilil  cllcut  ouiiaiJtinUu  iliijirovuiiicut  lii 
tht  n-orkitiK.  and  a  Utko  nxWiik  tii  thu  coat  of  ivjiixitv.  Tli>'y 
ha-l  bi-on  uiiatdn  to  obtiiiu  a  rtui^tra.1  of  tbs  cable  aubuldy  Ironi 
tin  Now  i^alaiiil  (iovtriiiiiunt,  auil  lUey  hud,  Ihupefoii'.  betii 
nbligtul  to  miitD  Ihi;  Urilf  i>vrr  tliu  Nim'  JCcaluml  calilc.  In  tlial 
way  ttinj- had  ucirlr  rrt^niijHil  thrniwlvpi  for  lb*  lou  nl  ilic  suloiily. 
Their  ncgotialioiia  witli  tlir  Oiiiicnc  Orrvcniniciit  hwl  tfsnltcd  iii  nii 
agr«e(ntnt,  and  QTcrytiitD^  niu  C'/iuplcin  iit  coimeutioii  with  that 
aiattpr  axiMiiit  t)i«  ti^piiitiii'c.  Thry  hiul  lin^it  tlu^  liul  incctiiig  omit- 
plp|«d  »[i  «rrJiiig*iiiiiiit  witli  tlio  Xrtliin'Uii.l»-hidi«ii  (."jv^riiiiiuiit  for  a 


cable  of  462  miut*.     That  (forerumciit  would  u&y  for  the  cablv,  which 

J.     Ill 
ivtiort  *ud  'Ui«  (leoli 
iKmitt  reconiiiiciulnl. 


would  he  a.  fei>J#r  tn  the  ComiMuy's  ayiil«ni.     Ilo'cuucludcd  bv  mavinK 
tlia  adoptiuu  df  tlic  ivport  *ud  Ui«  deolaiKtioii  of  tlie  diviiltmd  and 


Tlic  MmniiilavITirofrddatCKCoiidetl  ihi'  iitotioo,  uhioli  wMciiiri«d 

miaiiiinctiiily. 

Till;  ittiiiiiL;  ilir?«  tori  nml  auditor*  wotb  afUrwanla  ic'.cli?i;t*il,  Mr. 
John  ]).  i'rniW  boiii^  4m>oiiilfld  a  inciiibvr  of  tlie  Board  in  thv  idiww 
of  tlio  lat*  Sir  W.  MArthiir, 


WESTERN  AND  BRAZILIAN  CONPANY. 

Tho  IStti  oiiliiiiry  tfeii«ral  lautiiiK  of  tin  W..-ii..>iii  uml  KrA/.itinn 
Talr^ii]>h  CiimiAny,  Limited,  wm  hold  tai  Tliumday,  m  Wiiidii*H'r 
HoiMr.  Old  Uiiuil-vtrrcL. 

Kr.  W.  8.  AadrowB,  who  {imiilcd,  statinl  tliat  lir  had  bvcn  ulecC«d 
ctiairniaa  uf  the  C<im[aii)'  on-iiis  lo  the  rrlimiiimt  of  t^ir  H,  D.  IVoliT, 
im  111*  lottei'a  appoiuuuent  lu  iTritiHU  Miiiiittor  v>  tlie  Ooiirt  of  Perm  ; 
kild  to  lUI  th«  aeat  at  tliu  Hoard  thsa  v-acatvi  Lord  Bictiiud  Urovna 
bad  bMm  B[>|j«iiitttL  Ha  then  oongratiilatod  tl««ii  on  thn  continued 
ImiwoTeiDont  in  th«  pontion  of  lh«  ComiHiny.  At>  r>.'garilu(l  tliu  eiirroiit 
yMT,  too,  a  flatjiifanoiy  increaw  hail  so  far  f«ot)  Khowii  tn  thr  [noript* 
aaooiapaml  nilb  tho<e  for  the  corrMpondlnt:  period  of  18&7,  aiid  clir 
inomK  u-ould  have  been  hrcer  but  fur  on  iuterruptiou  lo  oqo 
of  tho  othtw.  Till)  iiiurviis:  uf  £21,000  iu  last  y«ar'a  rarcuuu 
coiBiMivi  with  tli.ll  for  1C86  hiui  bwu  Mruini  at  ui  attditiooal  outlay 
ofSiui'  cent.  Altur  tucditiu^  th«  levcDue  ftind  witb  £15,000,  and 
Irtituii)!  £10,000  lo  thu  di-biiutiirc  r?ili-iiiiitluii  fuud,  lh*y  wne  vuabli^ 
to  pny  a  dtviil(7iiil  ut'  3  ut-r  cent.,  uiakiii^;  41  |«r  cciil.  fur  liie  y«ar, 
httiag  1)3,464  lo  latry  forward.  For  noiiic  Limp  tliey  had  liiid  before 
tieBj  cie  itiiportaace  of  doing  tomethmg  to  ocitain  stctioua  in  order 


fiti-tli«r  to  <itn<iicthi>n  Ilin  xyntxin.  Any  nnvr  cxbU  wouM  be  oUsiaal 
by  triidpr,  and  lor  ]*n  of  the  cost  Ui«r  ttwn^  fund  would  probably 
be  apnealed  to.  U?  conclndcd  liy  moving  the  atloption  of  thit  rvport 
and  the  (isynivut  uf  llie  ditUand  luuiilioui-d. 

Mr.  B.  WaftTor  Fmimdi^il  t1i4'  motion. 

In  f!\t\y  to  <jucgtioti»,  the  duUmuia  aUtcd  tliat  tliv  kiigth  of  lbs 
c«)ilc  wu«  3,70u  mile*,  md  tbc  Itiiea  were  v^orking  all  ri^t  fVom  cixl 
to  fii'l.  Thera  ireK  no  ncgotiatioiu  now  poidiDg  Hith  tlM  BnnlUn 
(iovrtiniii'iit. 

The  motion  inn  ulo|itiKl.  and  the  retiring  diroctoni  and  auditor  wen 
re-elM:ti.-d. 

An  extmordliiAry  gpin^ral  tiicutllig  was  aftctvanla  kcM.  wlren  two- 
liiliaiii  nvro  Mibmittvil  fur  uUeriii|t  oUuaca  6,  7,  %  ana  GO  of  the 
acliclea  of  aa«ociatioii  Ireriiuviuf,*  certain  foatwiwi  whtah  w«t«  acfcuow- 
ImIj^  to  liD  chl ■]!.-<■  I iouaht«,  aiid  |u-oviiiiii;;  al«o  for  tho  holding  «S  lialf- 
jtiarly  muEUugii  of  Iht  Coiai'iiuy ) ;  fur  npjiroviugau  agrwnMOtlwtwoMi 
thr  Cointituiy  ami  tbn  IjotKiiiii-'l'liiliiio  itnnliau  Tel«yr»[ih  Cain[ttoy, 
•tid  for  iTmt  |iitrj<ni>i\  mid  othiT  [iiLr|iaHH  «f  t.lwt  ('oinpaBy,  ioctniaiitg 
thr  cniriUl  to  £1,500.000  by  Frratin^  30,090  ibarca  of  £15  each,  to 
rauk  pari  jxunti  n  iih  tlir  cxfgtin^  onliiuirY  ihiUTi  of  the  Compftoy. 

ISr.  QiiMdoB  appiutwl  the  prupowd  cuangBs  in  the  ortidM  of  *Mo- 
eiiUi'fii,  bill  .i.ln)t:it'"i  furlhtr  iiiipruvtiiHiiU  tit  th»m,  Mpfdallf  the 
abolition  uf  th«  povritr  of  the  Dinwtora  to  iMiiu  8l»iii]>eil  prtiiiM. 

Th«  alicmth^na  in  the  mUcIm  luifing  been  agreed  to,  tli*  SaUcita 
mil  the  ]iro[KM(i)  ■([TMBiBnt  between  the  Coiiipuiy  «ud  the  Platiw 
Co»i|iaiiy. 

Tbn  CbAlmiMi  then  o:qilain«<l  that  liy  what  waa  tn>tiowd  thojwo 
comj-ouict  woiiM  \<i:  brtjiight  nnd<r  a  coininon  control,  witJi  a  CctBBM 
prii)irirtajy,  thoMKh  iin  netiirkl  Aiiialganiatioii  would  not  he  efttotf^. 
Of  thr  eapiMl  of  £1.500.000.  abottt  £346,000  mnild  go  U>  tlu)  riariao 
Conijiuy  if  all  llioir  »t>areii  «vre  «xehanged  for  Ihowof  tlm  Company 
111  the  uiAuner  pioposeil,  aud  7.090  alurM  wonld  TsmaiiMd  iinimoaL 

lu  thenourwof  the  diti^iiiuioii  whioh  rollonwl,  obJKtiou  wa«  takeu 
to  the  iiro^poeal  to  pre  the  Dim<tani  of  the  PUliuo  tkiuijnuy  £6,000, 
or  »lian»  tu  the  Coint<auy  of  tlio  iiouiinal  raltic  of  £9,0O(>,  *•  ootupcu- 
mtion  for  tlirir  low  ofolliec. 

1'hn  CKklraiaB  ii\pUinrd  that  it  vai  [drt  of  the  imognneut ;  uid 
in  thd  fiitiifr  thr  Dnv.-io'T  of  thn  Co'ii|iiiiiy  w<ittM  do  tbe  WO>k  lor 
nolbiiiK  which  hiul  liiMiKMo  bpnu  p»  foimml  liy  thr  Diroctora  of  Una 
olbor  t-Ouinnny. 

Thu  itsolutioii  aunnlving  iho  egrreiiient  waa  B*iiiituaUy  payrf  wltli 
IS  JiBac<nlioiitA.  The  oUttr  rMotnliona  for  iacnMiug  the  oipHal,  kc., 
Wei's  «nei>r«nbi  agnc>l  to. 


INDO-EUROPEAN  TELEGRAPH  COMPANY. 

The  tKwiity- liret  oriiinai-y  xencral  m?cliiiK  of  lb*  Inilu-EBro|x*n 
Tvl<<K>'i')>l'   Cotii|B\>iy,   liiiiitcd,   WW  held  on  Jlotidny,  at  Wtnohcotor 

lloilllli,    01. i    llTTllvi.ltrvt. 

Colmol  JuBWi  HoUaadU  ivlm  Timidoi),  etated  tliat  llio  fcveno* 
for  1B87  had  l>eiMi   £104.290.  or  abonl  the  mine  sa  for  1886,     Tbe 

Indian  iiicmoijHii.  li'jweviii,  hudcooliibiilnl  livtwccn  £6,000 and  £7,000 
l<^«,  mid  it  ivu  n.  ilin-uuriiKiojJ:  r>L'(  tliat  that  Infflc.  i]i«  Uriff  ol 
wtiii;!!  thny  had  U'ljiirvil,  stiti  tuniuinvd  iiieluiiuc.  KoittUMtdy, 
tbfir  rccri|>l«  lia<l  Iwcn  ni.wk  uji  by  oilier  uoiiretfB  of  rvVMint. 
Thcro  had  u^iii  htm  a  dpi-ieaxf  in  thdr  expeMea,  which  had 
)<jwn  altogiitJi<ir  .£2,152  1  m  iIiau  Ihruo  for  1886.  They  had 
utdrd  £10,000  to  thr  nwrvn  fund.  wliK'h  now  ilood  at  £102.469t 
but  the  Mcuiitm  rijirnfatilliiic  ihat  fund  were,  at  ttie  luailtM 
iiiU'ta  of  liuit  w«v)r,  of  llie  valuu  of  £110,775.  liwy  inn  rwiyiaR 
linnaixl  a  lu'gtr  balanoc,  Tbo  eoat  of  maintctuuice  Bad  hnn  very 
low,  Init  il  ilioulil  W  r«iiiciiib«r«d  by  ihv  wlianhoMera  that  a  lai^  out- 
tay  might  liAVdto  h<>  inn<)<> at  abort  iiotti^«,  Hr  ooneludodbvmoviDKtbe 
uro]>tian  ol  Ilie  t^iioi't  and  llie  drolaratioo  of  a  dtridatia  of  Ic  M.  a 
■hull',  iiiakiiij,'.  uilti  ihi-  Inteiiin  divideud.  6  fw  cent,  for  the  yMT, 
.iiid  a  l>niiii*  ot  £1  n  share,  bulb  frrr  uf  luoome  tax,  niaklug  in  all 

10  |ir'l-  I'l-iil,  fill  llii    \--ar, 

llx.  J.  Horbort  Trlttoa  tiecoudod  Ihv  nioliou. 

Till'  Cbalmuu),  in  r<)<ly  lo  iiiirtlionii,  mid  h«  (|iiite  agtwd  (lift  • 
n«omi  himl  of  25  per  ocnf.  on  thr  <^ApitaI  vraa  a  rciy  fiur  mn^UUt  aa  Ml 
0  nit  nan,- m!*  ;  lint  chure  veri'  t,|M'i'ul  dinieiitlii^i  ooiineelnl  wilk  the 
ConilKiUy  which  tiuiW  them  think  Hint  tlicy  had  not  vet  iiiiita  inacfaud 
tliD  amount  at  which  the  re«crvo  fund  vhoiild  >t*iiil.  Ila  war  hrotir 
unt  in  any  lurt  of  Eiu-oiid  thpy  wonld  heall'octodt  bwmnoGvrmajiyanil 
Kiis>i>— ihu  Utlor  uudouUodlv— would  bo  dtMod  t«  tlioai.  Tbcy 
Ui>|Hrd,  if  pvaei'  wrv  iniuiitaiiii.il  and  trade  reeowrw),  thai  tboT  mi|^ 
ht  MuibtM  to  diviiU  iiion>  of  their  pnilila  ;  hut  ai  tti« ume  tiinana 
iwnM  not  help  wiyiiii^  thiil  the  ixluni  Ihuy  weiv  now  |ir^iostng  waa  ■ 
vury  pnoil  oiis  :  and  it  idioubl  l»  iviiiembi^n'il  Uiat  the  inc.'t«atf  of  the 
rrnerv-v  fund  aildml  coiialderably  to  tbc  market  valne  of  their  iliaies. 

Tho  ri?~rtihitinii  wa.i  (urrial  unnntmoudy,  aiul  tli«  ratiriag  dirtctod 
aitd  audltora  wore  re-elected. 


PROVISIONAL  PATENTS.  1888. 


AiKii  20, 
6870.  In  prove  men  ta  tn  eloetrls  bftttoMoa.    Robnt  RalI■ollk^  tf 

llic  iJiiii  III  .Miiyi-r  Miill/iT  luid  '.'i>.,  rj)iitiii<>rcul'iitrp«l,  Haliti^ 
SS99.  ImproTomoBta  oouBoetMl  wltH  smiw'  ottdBe  ro»B  Ml» 

grapha.     Williiiiu  <'lia.H.iiiii,  15,  Wat'i-iiriTt,  l.iverjio-jl. 
6900.  ImproTomaBta  eo&Boctod  wttb  mocha nicftl  t«locr*|A«  tor 

ua    lu  u&vUabto  veaaela.     WUli.ini    C'hiulbuin,  Ifr,  U'tio. 

•titijl,  l.;i  l'I|iii(j1, 

6911.  tmpravomcBMlnrftUwny  rolllaBBt«okaiidlnUokn«atO' 
BUBS  Of  Bwltoboa,  and  of  mototvfor  eloctrlCBUy  pmpalUBg 
■WBIi  Michael  Holmj'd  tSiQi:L,  66  aod  56,  Chaaouy-Unis 
MiddlMcx. 
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13.  baproTWDtcat*    in    «l«ctrl«    tol^gmph,    MloplioiM,  And 

Ol»fttiic-UshtltuaUt«».     AhIjui-  IVr-.t  ][i-Avi'.i.i.',  7,  dnillon- 
riS'l,  W  tiirlc-y,  Xi.'i-ji«tI.i-..tiTvii»,     iCi>iii]il'!ti*  "T«-cific»liiiii.) 

J2.  Iaittr«T«m«Dta  In  o«iia«oiloti»  eapeeUUy  suiwtdo  ftr 
J«lmlB|olo«trlafMa(tnot«T&  Oi-ni]:oDttiitrt,24,  t^oiitlimufUin- 
lxiiKlinftt,  Loit.UtJ,  M'.C. 

.IvjuL  21. 
17.  Impr«Ted,  c«lnkBl«  aAlte.    Aiigniln*  (.'nllJngriilgr,  97,  Nc(r> 
(j«U.ativ>'t.  LffD'ton,  E.G. 

Ai-itii.  24, 
75.  N«w  and  linpr«v«4  moUwd  «(  ImacHu;  fay  meoiu  o(  alao- 
trleltjr.    Kim-'  KIIiaii  Kir.i,  11.  \VvUiii;(t.]ii--UMji.  LiHuldii.  W.C. 
{riiiii]it-rlr  ii'i'iifiiiiliim.) 

It.  ■l»Btrte«l  *ppllJui0M  Tor  a  mftriner's  eonpiuii  t«  glTO 
oKum  iip«a  dc«t*tl«a  rr»n)  tlut  ■Up'*  aohtbs.  Au^bUis 
Grou.  ftt,  Mnciliniiiptun-lmiltUiiji'.  I/dhIuu.  W.t'.     (Co!u[>lcie 

Ul  Impr«v«m«Bta  La  "  MorM  liik«r"  «pp4ur*tus  for  tol«graphlo 
pnipAM*.  l'Miil:J»c*>b,29,.Suulliim]itcii  liiiildiugs,  Cbaiietrj'- 
linfl,  I^&doti,  W.C. 

U.  Ab  ImpvoTMl  Eiirmari«ekl&t;«IoatrU>»l  tndlcMar.    .tnw^iili 

.iVi-!;ir  25. 
^   lBpr*v«n*lit«  rvtstlns  to  «l«etH(t  ttre  l«unp*.     VivO'riok 
Rirliinl  R(M^tlllall  ui.t  t'nurriii  T«.i:;uji,  71,  UfiiUuci'oihl,  EmA 
Dnlwli^h,  Ij>ii!li«i,  S.K. 

>7.  IiBpr«T«s»oi>M  In  lontcnw  for  flleearle  «ra  lampa,  and  la 
p«<na  vr  oolsauia  f«r  luiipoittBg  tlw  utine.     Ui':lijitil  K'l\viL 

Kieii,   "16,    Si-iiilimiiiit-jJi  t'luliiin^i-,    iyimlfiU,    \V,U.      [CniiHilrli' 

■pMiAeition.  ] 

ApniL  ito. 

H.  laprovsmeoM  in  totoptaonca.  Mmk  Rii>I-)Ir,  nf  ilii  liitn  uT 
SuKlcium,  Kiiil'll'*,  nixl  Cii.,  4.  Tlliiii.ilii'UI'i'liuriilirni,  17,  flu 
Ann's  wiuirr,  Mtiiidii-.it''r, 

n.  Mod*  of  prviMulns  earlMas  r«r  »)«elri«   UgbtlBO.    Uirl 

Atituii    Juluiiiii'i  Hutfu  Sr.hnwiln-.    17,  .Mthurju'-roail,  Uj'jicr 

TooliUH.  t^]Il•l^lH,.S,^\.      ('Viimilnt"  »|iiTiIicalioii.) 

4.  Xatpvovamaata  la  laying  nnd«rKr«aad«tfretrle  o«ndnetAr«. 

OttrlM  Wiiluni  F.tt<uili»r,  24,  Soul  kaui  j  >Vj  ii  - 1>  nil  dings,  Loniloii, 
W.C. 


H  SPECIFICATIONS  PUBLISHED, 

^  Jasi'miv27.  1887. 

J9.  ImpvovMl  manna  or  vxydlxLns  and  dooompoUitK  1>y  alMi- 
trlcal  iiciloaorxAnicmaturandUiorKanloaaltalnaowacB. 
waWr.  andothorlliiuld*.     WiUlruii  WMi-tcr,  jiti.r..  2fi,  Siniili- 

fBiii|iIuii  buiiliii^ig,  Chuttcry-liuic,  LuulIuu,  W.C. 
iUv  6,  1887. 
InaprwremcDtB  ui  and  oonnooMd  witti  olootrlnO  dla- 
tiibntloa  bj-  moans  of  dlroct  or  BlCcrnatUiK  ourronU, 
oUoflf  for  ll^htlDg  purpose*,  mad  In  «lc«trl«  mooaturlng 
laatrtuBont*  wbl-li  nay  bo  naad  tboroirlth,  .tiini.')i  Swin- 
Imrnt',  Slii-us,  Lli-jlmnriji-l,  E^st'X. 

MxY  13,  1887. 
)3.  Aa   Unproved  appanma  for  «lgnall1nt  by  alMUtdty. 

Hwold  HmiibiMt  .sUu-r,  .%,   Wtny-cimciii.  TullLnK><>i>-pork, 
anil  Aniiiir  SiutuK^l  Ximmiin,  14,  Si,   Jnlin'n  muarei  WOi  in 

May  21,  1887. 
%,  Aa  Improrod  pr»o«*a  for  tbo  prcpantlon  of  almnlalnin, 
aiuninlum  bronae,  luid    alloy*  of  alnmlnloni    by  «l«c- 

trolrala.     Ai!ii[ir    ChiiHi-  H.^ini,  i -iin,  46,  S.-,iibli.im|.i..[i-liiiiia- 
iog*.    Iloltirini,    \[iiiii;i  ..■■;  I'l"!    I.i  iii.-  Tiuii--.iiiit    H.  roiilt, 

Franri-.  i 

M»v  26.  1887. 
.8.  iBtpvavsinnnu  la  •loetrU  traaaOrman.  liida«tloB  ooUa. 
ar  tndactlMua  rmiataaea  ooUa.     WlllUiu   Morri*  Moixley 
and  Ctiwtea  Etluiuii-l    WeLIier,  O.B.,  47,    Ltuculu's-lmi-lMda, 
,  London,  W.C. 

3[av  }1,  1887. 
ftBMBtaln  r«glsterLnc  maCon  for  staDtrlc  onrTenta. 
'  TuJur,  b,  Liini-rLipit,  l,iTtri«]ol. 
Jim:  a,  1887. 
&  ImprovomoBta  la  boldon  for  InoandMOODt  olootrlo  Innpa. 

»tJiiHy  Bayloy,  i,  Bcniud-simal,  WAl]i»Il,Stal[orJxlitr«. 
JDSK  9,  1887. 
d.  iHtprovemonta   la    tba    olectroHlepoaltlan  of  thm  Uoavy 
motAla.     Silv'uiui     r!iillii»    TtiuiiiiJiMii,    b'd.   CIinutGry-Utiv, 
LtauOoii.  W.C. 

■  JuitB  U,  1887. 

STa  t«l*pbon<  apparatua  arUbaut  a  dUphracn.  Pretltrick 
WilJuM  N(*li'.  166,  Flc.i  rsir;*!,  hiiiikiii,  K.C. 

IiM  'M,  1837. 
1.  Improvomonta  in  tbo  ooaatmetloa  of  dynamo^ootrlo 
generators  and  Biotora.     Klu-iinl  ,Jon(<',  6,  iIro[Uira-l<uiiUin((a, 

Cl-.»iir;i  ry-l.UiC|  L^o.liii,  K.C, 

0..-ruaKu27.  1887. 
W?.  An    UnproTWd    alatttru    noaomnlator.     Enie«t     Gdmnl 
VauKlitou,  94,  Triuityroad,  Uitclifieid,  Birmlitxbuu. 


H.Muji  9,  1608. 

3678.   Improvomonta  In  and  rolatUiB  to  oloctrteal  Mga ailing  on 
rttUwaya.  and  la  apparatus  Ibartfar.     Wj')<iaiit«  (irorKa , 
Oliiliciii,  tiruv'n    lim   rijniiitu-ii,.  20,  Elijjti  H'jIIioid,  Loiidoii, 
W.C. 

.Marlh  20,  1838. 

4258.  UaprovomoBta    ta  atatioB    ladloncan.    Tinmiiu    WlUfua^ 
MniirdP,  519,  .S.voni H.^trrpt,  WiwhinRtfin,  il.C.  Knitf-I  Stalfa.,' 

.MxK.li  Z\.  1388, 
4&61,  Aa  Improvod  battery  Jar.    Charlua  Alva  Ukato,  SomanMt 
Ckstiilfcia,  l&l,  Slraiid,  LodduD. 


COMPLETE  SPECIFICATIONS  ACXJEPTED. 

1887. 
4820.  McArarlni cleonrlc curreata.  W.J,  King.  ftL 
1^7.  Maaanrlag,A«..  eorranuofalMtrlftltir.  I',  R.  E1wn)l.  &1. 
Afi3i2.  Carbon  plabea  for  prLnukry  batterlaa.  Ae.  II.  I.ii'pniinii.  6d. 
6068.    Minors' surety  tamps.     A    S;'i.Ai»<rl,i,<l1,     8>l. 

1838. 
3097.  Seeoadary  voltnlo  bauartea.  \i.  il.  Dmki'  anJ  J.  U.  Gorliun. 
6.1. 


NEW  ELECTRICAL  COMPANIES. 


Boumemonth  Elootriotty  OompaaT'  Umltod.— ttogintaivil  by  ' 

Hooiwi  ni»l  Son,  69,  LiLlgntf-hill,  Londoii,  K.C.  C*iiital  £50,000, 
(liviili^l  into  10,000  hIhti'j*  of  £S  oarli.  OliitL-l ;  lo  I'lUi^r  iritti  anil 
riiiTV  'i>tM  illrct  un  .Tgii'i'mpnt.  witli  Mriun.  Miillijis  Harrinoii,  kmiI 
Hut,  of  No.  2,  ^'icioris-iaansioDi.  WitrtiiiinKUT.  *I»i;lri(al  cTi^ntiare, 
ii(  the  uiie  jMrt.  and  tki:  nonnieiuoulli  Btcctncilj  Coiv\Miy,  Lintilrd, 
or  till- othci  jiait ;  la  vuuc  itiUi  buU  cAtrj  oiit  coutrscie  for  lif;LUiig 
lL«  t«irn  of  Buuruciuoulli  witli  rdtrtrinty,  aiul  iimiiiU'iiiuin>  of  tlio 
sfliiip.    Tlio  Hmt  (ubwnb^re  u»  i— 

Sliarai. 

H.  .^ny.  Ijiinlmriior,  aealiiitor.  Piiok-roud,  Iluiu  ti«luautli 1 

.T,  C.  HsiTu-y,  Cliiun.'lj*,  haiimc  moil  til 1 

il.  H,  Mnnir,  nrchitfrt.  ^ttMuiiiV,  Bniirii«iunutli    , 1 

B.  Djlic.  niocthant.  Houthcotr-rn.id.  fliinnirinniitli 1 

J,  KUiuui,  liolol  kc'e|>cr.  Uichi'liQV  Ilctd,  Jloiinrcmmth    I 

H.  Piitti-ii,  liiiiik  tiiaiia^-Hr.Olil  Clirifttrlmroli-roiul,  Hoiiraomonth     1 

W.  fl.  Don-,  liouae  jirujymtor,  Bnnrnfimonth      ,,..  , 1 

Thi)  iiiiiiihi^r  of  Jin'cloiM  tlikll  iiot  Ihi  lets  tlmn  tliive  nor  more  thui 
twnlvi.-,  *tid  tliii  lir»l  "Imll  liii  .l(:tfrniiin*il,  tnjptlii^v  ivith  the  rennmeia- 
tiuii,  by  tliL>  niluiL-riliont  tn  tliii  Tiiemoraiiiluni  orasiiociatioii, 

Tbo  Telepfe«B«  CompaalM. -The  United  Teleiihonc  Comnauy 
biLH,  myi  tliB  J-'iiuKidiil  jVrir'i,  ukiMi  lime  by  llie  toivlock.  and  has 
n'KWtcfivl  IwQ  nitiipiii)i>.^,  wliioli  utt  to  iiidii<fc  ihu  «lioIu  vt  llic  tclu- 
ptioiir  i;on)[ialiim  in  tliu  kinpinio.  Tlio  (int,  r.uui|iaiir  ^|;>:istun^d  Han 
the  IVInptionc  L'nion.  LimilcHl,  with  a  capiUl  ot  £10,000,000.  Ill 
nrii-T  ta  e^tcApt  thi:  new  tixx,  wliicli  Would  •mount  to  £9,000,  thiit 
hnjp'  i;i>iii[nny  <ni  rr.jjiitnrwl  ntlhrr  iiiimcilly,  im  aiiotlicr  hat  atiui 
Iwn  iiroviitiiitiaUy  rr^Btproi)  with  the  titln  of  Hip  UihiihI  Kin^lcon 
T«)i>;>'Iiii]>v  Coiiifiouy,  Umiieil,  and  wli^ii  tlio  arnm^Rirnlx  f<ir  the 
fi^'l  I'm  dull  t>(  till!  tpIe|ihoiiv  ctimi>aui(s  are  couiiik-led  it  will  he  AvtAdrA 
wliiiiii  (il  tlin  two  ia  lu  U  sbtuidoiieil  suil  wluuli  carried  tiiroQKli.  Tlift 
articled  of  Msociation  of  tli«  kwond  ooniMuy  will  ba  «igii<>d  liy  llis 
cliaimao  «l  the  whole  of  Ibcauhsfdiary  belc)>bane03inlianie*«iiil  1>y  tbo 
Board  of  th«  Unite.l,  The  foIlcwiiif(  V*Mli;iilan  hav*  l«eu  olitaioed  at , 
Konmnmt  Hoiho  of  Hit!  Tcli^plHJin-  Uitioii,  LiiiUled  :— HegUierrf  liy 
Atliiiii't  Mnrm,  Critp,  nml  Co.,  6,  Old  Jnwiy,  K,C..  wiUi  a  lajntal  or 
tlO.000,000.  divided  into  2,000,000  shirwi  of  C&  tacit,  with 
i>ou<ji  lo  iiicreur  and  (lom  tiiuo  to  timo  to  Umc  any  fhamt  of 
iLo  ortfpital,  or  of  iicv  cubital,  witli  anj*  pretVronco  or  priority 
ill  the  [ayiiiirut  of  dividi-iidx  or  liio  ilintiiliiiliiHi  of  Munta,  or 
otiwrwiw  over  any  otiior  shared,  whoth<!r  onUnary  or  nntwntux, 
and  wh^t)i»r  iMUed  or  not,  and  to  virj*  the  t^gulations  of 
tha  Cuinj-eiiy  tv  Cat  aa  oiwcaaary  ti>  Give  *-t!tat  to  any  aiicb 
tuirfercniw  at  [friorlly,  and  upon  llm  iiiliiHiiaiou  ui  a  sliare  to 
nppnrtion  thi^  riKht  to  {Mtrtirinite  iii  ])rafilfl  in  any  iiiBiincr  ax  hetrrcn 
thii  share*  rovultin;!  from  vucli  iii1)divi«ion.  Olijwl  :  to  aQtiiiirr  Upon 
any  tvriuf,  and  for  nuv  jiurjKwe  tlii;  wliolo  or  aiiy  j.art  flf  th(>  projrtity, 
liiiitiiiiua,  ^H.dwill,  anil  ntidciUkiiigofaiiy  MHOci&tiati  or  jwnMii  iti  the 
United  Ktn^iloiii  or  pliuwhim-,  carrying  on,  or  iu  the  ciue  uf  a  uumjiotiy 
or  awneifllicm  forriK.^l,  nr  etnjiowoiwl  to  earry  on,  any  biudiirtu  and 
excrcisK  any  )>atciit  rights,  privilc^m,  lioouoea  or  moDOiiolici  rnlstitiK 
tu  ti'Iuidiuuu)  or  any  telephonic  ajipsrstua,  or  to  any  molhiNl,  inrtni- 
iiitiit  nt  i>i);iliiuJL-c  cihijIuvliI,  or  to  he  cuupWod,  in  coDnactlOD  wHll 
Uio  iiM  of  ticttritilr  «a  .i  iiiuiiu4  of  uomniutiicalioii,  or  as  a  motit'a 
jiower  or  otlicrwiat.,  orcniployad  or  to  be  eDi|vloyi3i]  in  or  for  thOj^^fiO' 
ralimi,  pioductlou,  Htoriuft,  ajijilkatiou  or  disiiibulii3ii  of  eleijtrioity  iu 
any  iiiaiiiiDr  or  for  any  piiriiON.    The  fiiit  aubu-'i'lbvui  are  : — 

Shares. 

J,  M(>tTi»,  b.  OH  Jc«iy,  B,C 1 

J.  Uraud,  65.  Nrw  llroo'l  *tteot,  E.C. -.-.■    1 

f.  Crisp,  6.  OldJowiy,  E.C I 

,t,  ir.  Itiaiiii,  65.  Kn*  Ki(vul-«tr«l,  K.C 1 

.1.  B.  Morgan.  Otford-court,  Cannnti-ntrect,  K.C    I 

S.  Edwanlt,  34,  Fonotiurcli-itivel,  £.0. 1 

D.  Parriib.  Z,  Copthall  l-uildinga.  E.C.... 1 

Thn  Cr>iii)uiiiy  ik  ivgiMl.ir'l  without  articlaii  «T  f  DehtiOD,  uA  OOU' 
tetjuently  tlie  rrgiiUlii>iiii  of  Table  A  in  the  ftntabtdnlCnf  ft*  Onm- 
poniito  Acit  1862,  apply. 
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COMPANIES'   STOCK  AND   SHARE   LIST. 


109 

"i 
i 

H 

^ 

1»0 

»T 

39) 
lOS 

a 
fii 

117 
10 


DIflilviiiL 


ajM.  ... 

12  Veil.    .. 

lartk  ... 

JftFfK   .. 

iar«b.    ,- 

12  FpIi,.  8fi 
2S1IM-.  ... 
tSKar.  „, 
ISFilt.  ... 
2SJuly  ... 
2S]Uar.  ... 
28  Mar.  .. 
23  Mar.  ... 
12A|iril  ... 

12  Aiml  ... 
1  F**.    ... 

88  Oct.    ... 

13  Jan.   ... 

iTth,  ... 
3  Jan.  ... 
iVar.  ... 
3  Jan.   ... 

2S  ,M«r.   ... 

12  Aipril  .,. 

IXApnl... 

a  Jan.   ... 


Han*. 


.\fr'iMH  I'insi  4%     

.iiigIn-Ami>rir«n  linmh  K.L. 

—  fully  paiil     

Anfflo-Aiiicrioii    

—  Pref.    

-^  D«r. 

BinHlUn  AiitiuiariiiD.... 

Con  Triciiliaao  &  Mubi    ... 

Culim ,,., 

-  lo;^,  i-irf. 

UtrviM  ^liiiMiiah 

—  lO'i  i'l^r.     

Dirnvt  llnitol  Slala   

KiMKm 

—  ii  Pnt.     

—  5%,  I8W    

—  \%  Deb.  Slock  .... 

Kaatcru    Extcndan,    Aua. 

traUxiaJtaiinn 

—  a%Drt^,  1891  

—  fi%D«h..  18M  

1890  

KaMd-u  k  K.  Afrk«N,  101)0 

(••■niiHii  Umoii  

RloI»  Tplrgmi.h  Tnurt.,, 

—  6%Ptvt.      

Oi-tAl  NorLhetn 
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COMPANIES'   TRAFFIC    RECEIPTS. 


:taiML 


yAnglo.AiiK'rioan 

iliati  Suliiiiiriiia 

nta  Subniai'iii« 

^_.  clSpanbli 

—  Uiiil«d  Sutra  .. 
Eaateni 


BndlBV 


Nona 
W.  April  87... 
M.  or  Mar.    .. 
M.  of  Fuh.     .. 

Kaii« 
M.  of  Mar.    .. 


Aiuuu&t.      tno.  Qi  Dm. 


Pu1;lulied. 

£4,U2 

3,800 

1,000 

Puliiuliixt. 

S«.S7d 


+  «,5T» 


>a(ue. 


E»MtTa  Ext«li«ion 

Gfi'nt  Nnitltetll   

Sul>iiiuiiii«    

WVnt  Cci»iil  of  Ainirica  . 
Wwiti-iii  mill  BrniilJAR 
Vr'«n  Ifltlia  and  Tanataa 


EiLiiEue. 

Aamwt. 

IncwlfK 

M.  or  Mar.    ... 

£39.«70 

-h.Cl,4M 

M.  or  Mar.    ... 

22,000 
I>Ubli>l)0<l. 

*>* 

Kiiio 

M.  dIUar.    ... 

4.175 

'•' 

w.  Atiriia? ... 

3,&24 

i.< 

F.  April  IS   ... 

S,M£ 

+  MS 

Abbrvviaticiris:  W,,  week  ;  F.,  fortni^t ;  M.,  moults 


CITY    NOTES. 


BraaUion    Sabatariaa    TalAKropb    Oompanj. —Tlir    ratiriiatnl 

trjiftif  ii'i-.  ipi.i  a(  rlir  liiMjUt'ih  SiilminoiicTflcKi'M'li  Coiiiiianj',  tiLuiiltJ. 
foi  tlif  wi'i'k   Pinit.i  .\[iiil  27  uiiifimli:!!  tv  £i,222. 

VBteo  KlaotrliMil  P«w«r  mmI  Itight  Companr. — An  arder  v/at 
m^ln  hy  Mr,  .luniienClittty,  cnSntnM«y.  (ci  th-  ''''njitiliory  winding- 
iip  of  the  Uiijnn  Elwlricj!  Fnwwi'  mil  Lij;bc  Cirjijmriy, 


Zaatara  ToI«cr«pli  Company. —Tim  hZo^^U-i-ti  'rulffjiriijili  Comiiaiiv 
atitiniitici-  till'  jiiiviiiiTii,  by  ititrii.»t  waitTinc,  of  intnrMtt  for  the  naif. 
ycarriKUil  901b  Aivil,  1866.  on  llintr  FonrporCanU  Mnrt^pi^  Dctieii- 
tur«  Stock. 

Waatant    and    Br&xUlaa   Talacrapit    C«]np»iiy.— Thn     traflir 

r»o.'i|(i«  of  llii'   Wmt*iii  ami  Uniiilian  TnU'tJuiiili  IJimi«iiy,  l.iinjlnl, 


r»o.'ij(l«  ol  llii'    rtmt*iii  ami  llni'iltari  I ult'tjiiiiili  l-iimi«iiy, 

for  I.liD  H'rrk  riiijol  Ajini  27,  iiftrr  'iMliirliiiiE  ilif  fiftn  n'f  Lh»  grom 

\t  tn  till'  (.oiiilnii  rUtirid-llnuiliitn  TdviiraTili 
Liiiiflcl.'wi'iv  £5,63'I. 


rcrriiiti  jinynlilf  tn  tin-  (.oiiilnii  rUtirm-llniriliiin  Td*Kta[iIi  Ooi[i[>»riy, 


L«Bdon  Piatloo  BraalUan  Campaar.— The  Dircctam  or  tlie 
Luiiili'u  Pluliim-HrMiliuiiTi'k-Ki'*}'''  Compauy  rcvotiitnciiJ  the  jmy incut 
uf  m  Hiikl  rliviil''iii'l  aa  4iiil  aft«r  tbe  l&tn  iiint.  t>f  3«.  [wr  uliati.-,  fiv-c  of 
lii0a'iir.(nx,  for  tli«  year  ciitliiij;  March  31,  nuking  with  tlir  ]irfirioii« 
ititvitiii  thi'idt^wl  n  total  ■>!'  21  jvi  wiit.  Tbu  Imusfbt  ImiikM  will  bu 
['Jmrtl  fitini  thr  lllli  In  iIih  I5iIi  itiHl.  iluliinivr. 

Now  Firm.— Mr.  V.  S.  All|iru9i.  ktd  aHiitaiit  to  Mr.  W.  II. 
M«»ry,  »iiil  Mt.  T.  O,  )t'-'»limT,  laic  of  ihi-  RlUno  Svinii  Co,.  Iinvc 
ijoiiinl  hmiiU  nii'l  coiiini"Ui?r>l  l>u>tiji.-w  im  cl<ctri>:  IlK^it  utii]  jiuwi:r 
«livtnuerH  anil  c(>nlnu?lofji  'I'Ur  firm  ban  ila  nlfici-*  *t  S  »rnl  1.  St, 
MarMtrtV Allien,  Victrui»-«LrMt,  S.W.  Bnth  tb»  },>«titl#ntea  coiu 
prinii'fc  itiix  tivnt  tiMTP  kill  piniiiilprabln  vii|«rie<n««  iu  the  beil  ula^a  ol 

IsMadoD  Platlno  BraaUlfta  Campanj.^A  ii[ivcMil  guucnl  luccciug 

of  Uit  Li>ii'luii  I'll  iuo  Uru.!iliiiii  ri.-U}-iiii.|i  (romiHiiiy,  LimilnJ,  una 
Held  on  friilay  at  Wiut^liiaili'i'  HiHtu-,  Old  BroiiiI-^lP.  ot,  to  coii>4il«r 
a  ptopMod  agrvciiK'iil  nitli  llic  Wi^ti^rn  ;iOf!  Itnuilimi  Tulc^vipli  Coiii- 
[MOy.  Uir  Joltii  IVndcj.  wlm  pri-nidtit.  ynnvnl  a  ri-tiriliiliuii  t-jipiyiviug 
Ar  i^ffnnitDtiX,  whjrii  aftvr  Minii:  ilMunsiuii,  objicciou  burue  tulicu  to 
lli«  M>ii]j:cD»«tioii  [xouooui  to  bv-  givuu  to  tluj  illRvhira  for  tuv  Itui  of 
th*'i>  otfiuv,  wu  igtccil  to. 

Waat  Cooat  of  Amarlca  Tolagrapli  Compuiy.— The  niport  of 
tlie   \V(»[  Cowt  of  Amvrioi  Tuiegtapb  CoinjMiuy.  Liiaitcd,  uioir*  a 


Kinm  imninr  if  £57,893  for  tho  year  tudcd  tbe  3lA  of 
ij>piij«i  i43,026,  Aflat  dttlncting  detwuturc  lutCTaat  sad  . 
ctiui&ci,  then-  i-voiiuituil  a  net  jirulit  uf  £25,115,  ita  nnnmrvM 
i)ll,037.  Aftrr  wldiug  the  amount  bfuuj{bt  ItnwsH,  and  allo«rb| 
th«  .C15.000  [Niid  in  dTndepdsi,  tii<*  Dir«cton  reMinintikJ  writta^, 
£1.668  lioiii  ilie>  value ofthc  rctiatring  ataaisfir  "  Rrtrierer,"  thmbjl 
lulutiii^  li«r  rnluntbn  in  tht'li'Vook*  tn  £17,500,  and  (o  ad*!  £7,000 m 
|]ii<  n-Mftvt  fund,  uulcinii  the  lattai  £27,000,  l(»TinK  £334  to  ba  or-] 
rii'd  fiirwanL 

BraxUlan  gnbmarlna  Telanraph  OampanT.  — TIio  rafort  of 

)>ir«'l'ir<  cjf  ilii-  lii-a-^illimi  .SnbniniiiK'  Trlcgntpli  OoDipanjr. 
fur  thi:  bulf'voikr  rndnd  Urcrmt>€i'  31.  1887,  aluim  a  igwnae 
£10'^,6<M,  the  working  fxjionsL-.t  V>ciii£  £12,813.  Ader  ]ito*iili^ 
cii'lifuIUTr  iDliTrei.1,  iiiukitig  fnnJ,  aiid  iiii.x'ii<«-tai,  th'.-re  lit,  Isclo  ' 
tilt  bid«ii(!)i  bi'oiight  fonrard,  «  toul  of  £76,916.  Firat  and 
iiiO-Hni  diviil'indi.  tiijouiiiiij;  to  £39,000  lure  Wn  paid,  mad  £2S,00D~ 
liiiiiHfijiiiTii  to  llic  iwiTvv  fund,  t«uviii^  £12,916  to  IwoarrM  fonraid. 
Ill  11'  nfi^knce  iritli  th«  iirovlnioiix  r<it  reimynunt  of  tho  fint  iVHia  Of 
di^li^iitiircii,  iluiuil  tliL'  31.it  .luly,  1684,  139  InhiiIi,  rcpnauiti^; 
£13,900,  wi-tv  dnnti  an  Utu  26t,li  of  April  fot  ^jaynimt  at  par  i 
5Ul  .liily  tint,  Dti*  vritli  the  pravinu*  drawnis.  Kill  Uiak<  I 
n-jinymiMit  of  £51,000,  louring  x  halaiip  of  £99,(nO  o>i  tlia  firaC] 
of  ik-bL-iiiiiri'*, 

»nb«Biuina  (UbUa  Trvat,— Tlio  istxHt  ofths  truatouofllw  I 
iiiartlii:  Cahlct  'I'ni.it  lot  tltn  hnandal  year  to  Aprtl  16  itatea  tlUt 
ri'vennr,  tiicludiiig  ilia  Iwlanftii  lirmight  forward,  aiBOuntad  tafil^C 
Tlit^  r«|[nt  that  tho  Atlantic  i^blm  oompctilion  trfemd  to  at  tba  ! 
annunl  nicirtiiixof  tlio  ovrlillcato.liotderi  rautimiu.  aail  that,  in  ix 
wiiinice  of  tbf  small  rutum  front  tlioir  luvesunent  In  Anj^lo-Aioer 
T>Ugiu|jh  aluck,  thoy  are  iiuable  to  tiMet  the  coupon  e{  tba  tniat 
full  at  they  boo  IBM  duc    The  tialanc*  «(  £1.  10s.,  wluab ' 
ntittUiKliiig  OIL  the  ooapona  due  «U  Anril  IS,    1887,  vrma 
Oi.-tol«[  15  ItMt.  «ud  the  ccupoua  whiok  bMaiin!  duu  ou  Octob 
1887.  wn-B  liiiuliUtnl  vu  Ajiril  lb  latt.    The  axpenaea  of  tlia  t 
thit  paymviila  ou  'uxouni    uf   tlie   ooa|iona  amouMtod   tagft 
£16,&S6,  l<Mviui!i:i,448  lubi' carttml  ronrarj.     ThubalaDn  tat 
to  Sa.  &l  i-tr  tx'iiL,  niiiji  (Ik  truilccvt  prepoao  to  ]iay  tu  iIk 
0at«-linl<l«i^,  with  a  furllivr  araouut  to  t>«  taktu  ftoui  tbo  oiunsf] 
yoar'a  reirftniw,  aa  Mon  aa  thty  havn  auWdaiil  avaiMilc  ruads  to  nwU  [ 
a  MibatantiaJ  pnyiuuit  ou  oocoiint  of  tba  otenlue  April  ooupou. 
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NOTES. 


Blftctric  Llxhtinff  BUI.  -The  Aineiidmeiit  Art  to  the 
IS'^a  Bill  wiia  Tcul  for  tho  second  time  in  lh«  Kouae  of 
CommcMu  on  Tu««Jfty  evening.  May  8lh. 

Inoandescont  Lani|>a— Ii]CiiiidceiCi<iit  ];imji9  of  ■'iOO 
aiul  t.OOO  c-ii.  ure  siiid  tu  liu  E-upWiiig  the  t.uciguii  liglit, 
bilhtiio  ufeti  where  exl.eiiHiv«  oiiuloor  lighting  is  required. 

Book  Recoivod.— "  Pi-iinriplos  of  Dynamo-Electric 
Machines,  aud  iVuctical  Diit-ttions  fw  Deaigning  and  Con- 
slnicting  Oynamog,"  Iiy  fiiil  Horing,  (W.  J,  Johnston, 
New  YorV.) 

Society  of  Arts.  —A  jKipor  on  Ekttric  Lighting  for 
I  C«atnl  Stations  will  l»e  rwid  hy  Mr.  K.  E.  B.  Crorapton 
L  at  thp  Wedne^dny  ovcning  meeting  of  the  Society  ol 
H^blx.     The  Attornoy-('ei]er<il  will  preside. 

^^  Personal  Honoars.  -Aniong  the  pcrson-il  hoiioiirH 
with  ihf  dii;triljutioi.  »{  which  Uiv  Kroporyr  Frederick  of 
Germany  hiis  nurketl  the  o|)etiiiig  of  his  reign,  I>r.  Worner 
Siomoiis  h;«  been  ennublvd  and  dignified  unth  (he  prelix 
"  Von  "  to  his  name. 

The  Lcu^eet  Installation.— New  Oricaiw,  t^,,  ckime 
lo  buve  the  hirgert  electric  light  plant  m  the  world.  The 
potror  i.H  funiisbod  by  twn  oiigiiiea,  with  a  ».Jtimtity  of  1,200 
h.]>.  There  are  1,500  m-c  lamjM  in  tiso  in  thitt  city 
opemted  by  the  i>!ant. 

Thermo  B»tt«ri«a.  — A  themio-electric couple  hntihoen 
coiwtrui-tetl  hy  M.  Heiinirl,  u  French  DioclrieiBn.  which 
hu  M  E.M.F.  of  OIH  v(»Jt>,  .iibI  4  nwi'itatiL-e  .rf  0009  ohm. 
This  i>  a  great  advance  over  anjrlbiug  hitherto  attAitiod  in 
theroiaetoetric  couples. 

Melbonme. — The  Austrahutiun  Electric  Power,  Light, 
Atnl  Stomge  Company  hua  obtainct]  the  inincipal  contmct 
for  lighting  the  forthcoming  Melbourne  K.\hiliition.  It  is 
ex[ie>ct«il  that  Measrti.  (itiux.  ami  Co.,  of  BudH-Pesth,  will 
obtiiiii  the  contract  for  Ihe  amipxe^. 

Smoke  CoBSttmmB  by  Electricity.  ~ A  Vienna 
engineer faa#iiuttjil(en  oiitn  (Hitcnt  f or  u  ncw8moke-ul>atirig 
|roc«SL  By  means  of  electricity  he  propo«oi<  to  ci>ndon>«c 
the  aotid  part  of  the  nmoke  m  it  riEeii  from  the  cool,  the 
csrbon  thus  formed  falling  Imck  into  the  furnace. 

Teleffmptas  and  RAUwAys.  .-Vccordiiig  to  a  state- 
meiiL  uf  the  l'oilmii.<U;iG*;iiL'iul,  there  ai-e  nearly  1,600  mil- 
way  stations  open  for  t«legni|>hic  biwiriese.  During  honi-s 
Rxed  by  the  cumiHimcs,  unil  in  ca»M  of  emergency,  telegrams 
cau  be  sent  al  other  times  hihI  from  otheJ'  stations. 

Klectrlcal  Komcaopatliy.— If  yoiu-  witch  has  Iieen 
ntagnetiiicil  by  a  eoiitiiinous-ciirront  dynamo,  thun^iiccoi-d- 
ing  bo  Mr.  Ijange^t  muy  be  oirod  by  placing  it  within  ft 
belix  in  connection  with  mi  i^lteniatiDg-cun'ciit  machine  — 
to  which  proeoM  FEItftlrieien  appliee  the  above  term.  SttnUiu 
timili/n/n  nimntur. 

WaterfonL — The  electric  light  ia  extending  in  Water- 
ford,  IroUi-id.  It  is  intended  to  Uy  on  a  new  service, 
nipplied  by  meter,  at  Jd  i>or  hoiirfor  8  c.p  lamp,  Ad.  for  16 
cp.  himps,  milking  the  eo«t  oqiial  to  gua  ut  -Js.  per  1,000. 
The  supply  is  to  be  on  from  sunset  to  sunriiw,  aud  to  be  hiid 
on  ready  for  next  aummti. 

A  Trust  Compaay.— Uumours  come  from  PhiU- 
delphta  that  a  syndicate  with  nnlimitd  ciipitol  has  been 
formed  in  New  Vork  and  Boston  to  coiiiwlidatc  all  tho 
electric    lighting  componiea  in  the  great  cetitxea  of  the 


United  State*  in  a  trust,  so  as  entirely  to  control  the 
electric  lightint:  industry, 

Klectrio  Railronds  In  the  States.— Aii  eleetric 
street  railroiid  will  be  built  at  Bristol,  Tennt'*ses,  luid  a 
abort  electric  niilniad  will  bo  htiilt  by  the  Eaal  Land  Com- 
pany, of  Birmingham,  Alabama  :  niid  tho  latter  city  is  going 
in  for  ii  cenlTuI  lighting  stiition.  The  now  Bristolians  and 
Bnniimajji'niitL*«  arc  :iheud  of  the  old. 

Telephone  Extenoioa.  The  Heanorl«o«al  Hoard  has 
decided  to  cburgo  -'ia.  to  llie  National  Telephone  t^'ompany, 
who  asked  jwnuiRHion  to  erect  a  line  of  telejibnue  |>o1e8 
through  the  Heanor  d)Mrict>  for  tho  piu'pcwc  of  eHtablinhiiij^ 
tele[ihotiic  c^>mmunkation  between  Nuttingham,  Siitttjti, 
Chcetcrtield,  and  Sheffield,  rid  Alfreton. 

Eleotrle  Tompeiinff, — Klecihrity  h.iH  t>een  fuund 
uaeful  in  tempering  mitchitpringii,  grcnter  accuracy  aa  well 
as  rta-si;  of  munipnliititJii  liisingby  it«  means  obtuinable.  The 
spring  is  nttiichod  tn  a  holder  communiviiting  to  »  Hiitable 
eouixie  uf  electricity,  plunged  in  oil  and  heated  to  iiny 
degree  <if  ti'nijiemtnre  while  under  the  mirfaee,  uiid  eoolod 
with  any  di'gi'<'i'  of  slowiieiis. 

Exhibition  in  GtoKan. —  At  tJie  suggti^tion  of  Iho 
Ulogau  (l^wcr  Sileeiu)  liidiiNlriid  ^Wociation,  in  union 
with  a  large  number  of  other  industrial  luisuriitlions,  an 
exhibition  of  smidl  motel's  for  hand  worV,  industry,  and 
agriculLiire  will  W  hold  at  tllugau  from  the  .Inl  to  the  I8tb 
July.  With  thia  exhibition  will  bo  comhintid  an  exhibitiou 
of  machlue  tools,  electric  lighting  appuratiu,  <&c, 

Dalvonol  Electricity.—  Fi'rr  and  IfnitT  saj-s  : — "  Of 

c(mi~<M>,  it  i«  liii)kiii^  piwtt'y  far  ahejid  to  ima{puu  a  city  with 
H  system  for  distributing  cloctric  (Hiwor,a«  oomp3ete  as  that 
of  tho  jircaciit  system  of  water  works,  in  every  street  of 
which  an  engine  could  take  power  iirith  the  Ktme  roadiiiosa 
with  which  it  now  obtaiiis  water.  Much  more  wonderful 
rctinlta  than  this  have,  however,  been  accomjilishetl  withip 
the  memory  even  of  children. 

L«amiuKtoii.~Mr.  Crowthet  Daviee  has  given  notice 
th»l,  at  the  next  Council  meeting,  ha  will  give  notice  that 
the  Town  Clerk  give  twelve  moiith»'  notice  to  terminate 
the  contract  for  electric  lighting.  Tho  Leamington  ligbtont 
should  look  tu  their  laurels.  Wo  boliovo  tho  agitAtiun  that 
haa  beeu  so  riolent  againgt  tho  new  illuminant  is  destined 
tu  fail ;  but  at  the  name  time  ever}-  oD'ort  should  lie  made 
to  obtain  a  ihoruugldy  satisfactory,  aiid  steady  ItgliL. 

New  Elootrioal  Governor.— An  electrical  governor 
has  lieeii  ixiLciitcd  hy  Mr.  Fmnk  E.  Prichard,  of  Cedar 
KuIIg,  Iowa.  It  ifi  designed  to  control  the  speed  of  watoi^ 
wheek  and  other  motoi-N  by  meaiii  of  an  electric  current,  a 
ratchet-wheel  being  connected  with  the  valve  or  gate, 
ougsging  an  oscillating  lover  carrying  {nwla,  in  connection 
with  olevtro-roognctic  mcchani«ra  for  controlling  the  jmwU, 
and  a  contrifugnl  governor  for  connecting  tho  current. 

Eleotrio  Alarms. — The  Deniaon  Hull  Matiiifitctuniig 
C'omjuiny,  of  Chicago,  are  introducing  a  neat  electric 
alarum  clock.  The  alarm  mechanism  is  a  small  electric 
bell,  which  cau  be  set  (o  ring  for  fire  miinites  or  until 
Mopped,  The  clock  and  the  Uittery  are  euclooed  in  one 
case.  It  ia  coming  greatly  into  use  for  waking  rsilway 
men,  and  the  alarm  not  requiring  winding,  recommends  it 
for  use  in  many  cases  for  which  |)ersons  would  not  trouble 
to  wind  up  a  epring. 

Now  Storage  Plates.— Mr.  Chas.  D.  P.  Gibson,  of 
New  York,  has  dtisignod  a  new  method  of  pUcing  tha 
active  uuieriid  in  plates  of  storage  batteries.    The  material 


ie  placed  in  capsules,  wliicb  nro  then  put  into  holes  in  the 
p]at«s,  atiil  tho  pbit«s  »ra  thou  p:ti»e(]  between  rollors 
whkh  C4tn]in)ss  the  i'apHiilt»  eialwim  and  fusion  tlium  in 
the  pUtvs.  Tlio  onils  of  thtt  capsules  mv  purfonitwl  to 
allow  the  air  t«  \mm  out  when  the  \Miito  it*  put  In,  uiid  to 
allow  tho  electroIj'M  to  enter  when  they  are  in  position. 

Th«  Toleflrrapb  of  th«  Fntare. — Mr.  Patey,  -per- 
manent secretary  of  the  telegraph  ilciMrtmeiit  of  the  Post 
Offi«e,  in  giving  ovidoncc  licforu  the  Select  Cotnmittoo  of 
the  Houne  of  d^mmoiiii,  n'l  Tiuuulity,  on  the  Kflveniio 
Deptulmeiit's  Kstimutes,  atate^l  Ihut  in  tho  coume  of  years 
thu  <l«jurtnieiit  muat  look  t«  a  (jruat  ex|)enilitur8  on  under- 
gronml  wiren,  nut  in  nnbslilulion  of  the  uvergruund 
systom,  hut  in  addition  to  it>  Tho  present  cost  of  annual 
'ext«nitioii  of  telo^ph*;  vm  ab<jiit  £100,000  u  ymr;  but 
the  hiying  donii  of  the  first  uiulergroiind  wire  vrmiKI  cost 
ton  timuH  as  much,  and  cutli  suuccwling  nn4lcr|{round  wire 
woulil  yrr  sf  €unl  more  thuii  one  ovvrgi-uiuid  >virc. 

Aoearaulators.— Any  informntion  uboiit  the  ofHciency 
and  loKling  ]>oweni  of  accumulators  is  of  interest,  an<)  et)]io- 
^citUly  so  at  the  present  liino,  when  a  giKvi  deal  of  discussion 
been  curri'tid  on  betu-ucn  the  udvovalen  of  trarmfoniier^ 
and  accuniulatoi-ii  for  lij^hting  purposes.  We  notioe  that 
tho  Muli-o|)olitan  Telcphonu  and  Telegraph  Comimny,  of 
New  York,  installed  a  set  of  600  awumulfttorfi  in  thospiing 
of  1887.  These  accutniilaton)  have  hoon  used  to  supply  tha 
curroiit  for  •'>00  inciindoscont  lamps,  uiid  n'lxe  tui  utticiuncy 
of  80  per  cent.  Mr.  Seely,  the  oleelriciati  in  charge,  is  so 
well  Butislied  M-iih  the  ttrcunmlatom  tlia-t  he  intends  using 
300  of  thost!  rails  for  working  the  tulcj^niph  iiutruinenlx. 

Finanoo. — I  hoar  on  the  itest  authority  that  u  few  diij-s 
u^oono  of  the  lai-f;o«t  individtuil  holders  of  shaixMin  various 
conipant<?s  dis|mfled  of  tho  whole  of  hifi  shares,  and  has 
'invested  the  piticceda  in  rert;iin  electric  lighting  under- 
takini^B.  Whclhur  lie  in  ri^ht  or  wrong  remains  to  he  seen  ; 
but  jiulgin);  by  whiit  has  recently  come  under  my  notice,  I 
would  not  care  to  invest  much  money  in  gas  shai-ea  at 
lament  prices.  Putting  elt-'ctricity  on  one  side  altogether, 
'  lQvostor«  in  gas  com[Miiie:^  should  not  overlook  the  fact  that 
the  petroleum  indititry  is  rapidly  coming  to  the  front.  Tho 
race  between  electrieity,  ga*,and  oil  will  before  long  be  an 
exciting  one,  and,  if  pro^ierly  handled,  electricity  should 
■will. — The  Liffhllmue. 

■iMtrto  Ught  for  Borltn. — According  to  tha 
J^tOrMaiuiisfh^  Zfil^hnjt,  llie  Attglo-American  Brush  Cor- 
htkin  are  laying  hefore  the  authorities  in  Berlin,  through 
the  Thiiringcr  BcrglmiigowcikHhaft  of  Hcrliri,  a  contriict  for 
street  lighting,  acconling  to  which  the  aforesaid  Comfiaity 
will  undertake  the  lighting  of  some  of  the  principal  streets 
and  w^uni'eK  of  Kerliii,  by  means  of  150  ilnish  arc  lam^is, 
driven  by  four  40-light  Bnuh  machines.  Thoy  will  Iw 
arranged  in  four  circuits,  the  cables  to  be  laid  undcrgi-ounil 
in  Calleudcr'ii  bitumen.  I'att  of  the  lamps  are  to  run  all 
night,  the  remainder  till  midnight.  The  town  [lays  ii 
rento]  of  30  pfennig  (3^d.)  {ler  lump-hour,  which,  »t 
396,837  lam]>houpi,  gives  a  cost  of  119,0M  marks  (about 
£ri,$00).     The  town  [laya  for  its  own  lump-posts. 

School  of  ElootrioQiJ  Enginoorinir,— A  very  satis- 
factory report  has  just  been  received  by  the  managers  from 
the  external  examiner,  H.  K.  Kenifw,  Es*^.,  of  the  G-P.O., 
abowing  that  out  of  H  students  of  the  advanced  clu«3  who 
went  in  for  the  final  cxaniinutiun  held  on  April  18,  in 
whitb  70  per  cent,  of  the  marks  is  reqiiirod,  6  obtained 
the  vellum  certificate  with  tho  following  {fercentages : — 
a.  F.  S.  CrawfoitJ,  94-6 ;  A.  H.  French,  8S-6 ;  T.  W.  WatU, 


lenser  - 
nents,  fl 


»8 ;  A.  O.  Jensen,  8T-3 ;  H.  A.  McCausbind.  86  ;  E.  L. 
Simpson,  >t5'3 ;  E.  II.  iJi-eg,  80-6;  iV.  E.  Beddoe,  Tl-S, 
About  two  months  ago,  as  the  result  of  an  examination  la 
engineering,  the  following  students  alao  obtoincd  the  vellum 
ceitificatfi:-L.  M.  Green.  97  3  :  H  ii.  Taylor,  97-S;  P.  T. 
Heath,  90-6  ;  H.  A.  Ir^■ine,  88-6  ;  K.  Cotton,  87-3. 

Value  of  r.— Tlio  ratio  f  between  tho  absolute  electro- 
nmgnotic  and  eletitj-ostatic  units  of  quantity  has  Iwen  recently 
determined  by  M.  Ilimstedt  by  menus  of  Maxwell's  condenser 
method.  The  mean  vitlue  nhtaiued  in  fourteen  experiments; 
giving  very  concordant  results,  wa« — 

r=  S-OO"!  X  10'"  eentims.  per  sec 
This  value  is  lower  than  that  obtained  by  Weber  and 
Kohlruuitch  (3-1074  x  fO'"),  but  higher  than  thosa  obtained 
by  Sir  W.  Thomson  (2-825x101"),  Clerk-MaxweO 
{2-88xl0"),  AjTlon  and  Perry  (2-98  x  10"^  and  CSonlon 
{2-98i7  X  10'").  It  approximate*  closely  to  that  obtflioed 
by  Comu— viz.;  (3-004  xIO">).  All  these  dctemiiuation» 
differ  but  little  from  the  velocity  of  light  in  vacuo,  which, 
according  to  Foueault's  determination,  i«  2.98  x  10". 

Nenr  Eleotrlo  Motor  for  Tramcar*. — A  motor  of 
novel  design  has  been  made  by  ihe"  Hclins"  HIectrical  Com- 
[lany.  of  Ehrcnfeld  atid  Cologne,  to  overcome  the  difficulty 
experienced  in  starting  oars.  The  moosr  has  fieW- 
magnots  connei'tcd  with  the  wheels  of  the  car ;  tI>o 
armature  revoUes  loosely  on  the  same  shaft,  bat  ile 
revolution  can  he  cheeked  by  a  brake,  when  the 
field-magnets  Icgiu  to  revolve,  driving  the  car.  The 
<lriving  wheels  have  also  a  brake,  which  is  connected 
with  that  previoiuiiy  mentioned,  so  tliat  by  taking  thebnka 
off  the  armature  the  brake  on  the  driving-wheel  is  put  on, 
and  t-irf  rrrm.  The  motor  is  slartod  at  full  speed,  allowiDg 
tho  aimatuM)  to  revolve ;  aa  ite  motion  is  gradually  stopped 
by  the  brake,  the  motion  of  the  brake  handle  releasee  thai  of 
tho  driving-whuelfi,  which  graduaUy  revolve  faalor  as  the 
ai'nialuri)  »lOpB. 

Technical  Edaoation  la  India.— Mr.  Alfred  Chat- 
tcrton,  B.Sc.,  has  Veen  appointed  [yrofesaor  of  engineering 
to  the  college  at  Madras.  The  selection  was  entnwted  to  a 
eommitteo  appointed  by  the  Secretar)-  of  State  for  India, 
consisting  of  Sir  Alexander  Taylor,  Prof.  Unwin,  and  Sil 
Philip  Magnus,  who  rcioaimetided  two  geatlemen,  end  oJ 
these  Mr.  Chatterton  has  been  chosen.  Mr.  Chatterton 
was  oducatod  at  St.  Mary's  College,  Peckfaam,  and  suhaa 
(jueutly  studied  at  Finsbury  Technical  College,  wImtb  bl 
gained  tho  Clothworkers'  exhibition  and  numerous  tBedale, 
and  has  i«iirco  tjiken  his  London  degroo.  Mr.  Chattertoa 
hue  guiiiLHl  his  practical  knowledge  at  the  locomotive  worl 
of  the  London  and  South-Western  Railway  Company 
Nino  Elms,  where  he  has  also  been  engaged  in  teaching 
evening  classes  for  apprentices.  The  Finahury  men 
beginning  to  l>o  appruciateil. 

The  Writing  Telegraph.— The   promolore    of 
latest  system  of  writing  telegraph*  are  largely  endowed 
Yankee  persistency,  and  niembei's  of  Parliament,  of 
actimted  by  the  puroet  designs,  somehow  or  other  gonenlL; 
flccm  willing  tu  ossidt  the  promoters.     It  is  quite  clear  tha' 
having  purchased  tho  telegraphs,  the  Govonraicnt 
from  a  buainesa  point  of  viow,  allow  unlimited 
The  t«Iephoiuc  competition  will  bavo  to  be  bought  up^ 
one  such  purcboso  is  enough  even  for  En^auil  during 
docado.    Tbo  Poetmafitcr-Gaoeni,  replying  to  Mr.  M': 
said  if  there  is  a  substantial  demand  for-  the  estsb' 
of  exchanges   to  be  worked  by  the   instrumenu  of  llw 
Writing  Telegraph  Company,  it  would  \»  {irefei-abia  tbi 
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they  BbonU  be  in  the  haiitU  of  tlie  Pottt  Office,  tho  iiislni- 
montA  being  supplictl  by  this  int)|)rietors  on  terms  to  lie 
arranged.  ^Vc  do  not  for  one  moraont  aiiticipittc  that  any 
nich  demand  is  posaiHe.  A  writing  tfiic;iraph  it  not  wmituii 
for  ordinary-  trorb,  and  tho  exception;^!  work  ia  far  too  iwarce 
to  jiutify  any  cxi>enditure  in  titting  up  the  system. 

Brussels. — A  jirizo  of  £10  is  otTviiMl  by  the  Belgian 

Society  at  Electrici-in^  for  the  best  elumentuy  «:<Hiy  ou  the 

(Biiioiplm  of  electricity,  for  use  by  pcrsoim  of  owliiiarj- 

education  engngod  in  electricil  piii-aiiit«.     Simplicity  and 

cle!iiii»3A  are  the  cssent-ial  qualities  :  ulgobniic  formulte  are 

only  admitted  in  ;ip£ieiiiliGCB.     Demonstmtion  (»f  the  law* 

'     need  not  bo  attempted  om  a  nile.     Magnetiiira  need  be 

'     Crotttsd  only  ho  far  m  nec«63nr>'   for  (.onipreheiision  of 

'     olectro-magrietiiiD.      Tho    offer    is    oij^n    to    the    world, 

but  the  essay  must  bo  written  in  French.     The  author 

I     preeerves  bis  copyright,  but  it  id  to  Iw  fii-dt  published 

t     in  the  Bulletin  of  tbo  Socit-ti',    Miiniiseripts  nuiitt  lie  written 

I      on  one  aide  of  the  jKiiier  only,  ;uifl  must  bear  a  motto  or 

nam^f-^om*,  accompanied    with  a   Hftilod  Icttur    bearing 

oune  and  addrcsfl  of  a^ithor,  and  must  be  ad(ire«wfid,  before 

IJanouy  lit,  1889,  to  M.  JSodo,  Proaiilent  d»  la  Soci.-tu 
Beige  d'Klcctricicns,  37,  nie  Phillipi«  le  Bon,  BniBaalk 
Further  particulars  can  ba  obtainwl  of  M.  E.  Lagrange. 
Secretaire  de  la  SociiSU-,  26,  rue  Vilaiii  XIII.,  IJruiwellfl. 

Eleotrle  Flr«  Alarm.--A  vei-y  simple  iipi>aratuR  for 
'      imticatiitg  a  rj**'  of  t:«nijioiuture  in  any  portion  of  x  building 
'      bait  been  devised  by  M.  Piau.     Tho  etawntial  part  is  a  glase 
I     globe,  the  nock  nf  which  is  clnsefl  by  a  nicaibntne  which. 
^by  the  vxiKuisiori  of  the  contained  air,  is  made  to  close  the 
^Bwuit  of  a  b&tt«ry  and  bell.     The  apiiaratug  is  ro^Utetl 
^^^jr  means  of  a  screw,  cnirying  one  of  the   phitiniitn   points 
J     brought  into  contact  by  the  inflation  of  the  monibnine  ;  t\w 
other    (iktiiium    point  being    attached    to    a    «|iring    in 
clow  proximity  to  the  itiumbranc.      In  order  to  rcndnr 
the    instrument     indejiendent    of    biirumctric    ami    onli- 
nary    t«Rip«nktui-u    vsriatious,    it    has  been  found  advi- 
sable   to    establish     a    commuiiicaliuu,   by    means     of    a 
mioitto  orifice,  between  the  enclosed  air  and  the  surround- 
iug  aLmD«j>hcru.     By  means  of  thia  device  only  sudden 
I      variatioos  of  prceeurc,  such  lu  would  be  due  to  a  current  of 
I      heated  air  arising  from  combustion,  arc  indicated,     The 
apparatus  should  be  placed  at  a  cmiiiirbiriLblo  nllitude  above 
the   floor  ;   and   we  think  that   the   objection  of  fragility 
might  reiitiirc  to  bo  obviated  by  the  use  of  a  globe  or  other 
TOfisel  of  copper,  in  lieu  of  one  <jf  ^las«. 

^K  Miner's  Lamps. — At  a  meeting  of  the  memhem  of  the 
^BCoith  Station !sh ire  Mining  Inrtitutc  at  Stokc-oii-Ti-ent  laet 
1  week,  Mr.  J.  W.  Swan  road  a  imper  on  tho  "Kdiaon- 
Swan's  Electric  Miners'  Safety  f-amji,"  which  was  desicrihed 
'  and  illustrated  in  our  iasuc  of  Jatimiry  20.  Numorouii 
I  qtiQStions  were  put  to  Mr.  Swan  on  iho  uubject,  and  it  yfoa 
r  explained  that  the  princifial  |)oint«  aimed  at  in  the  lamp 
\  ware  safety  »nd  abundance  of  light,  the  size  of  the  lamp 
^^^^BMDeMHrily  being  a  fixed  one.  An  arrangement  had 
^^mHraengned,  and  could  be  applied  to  a  j)orLioii  of  tlic 
^  lamps  to  indicate  the  presence  of  gas,  and  another  arraitgc- 
meut,  which  might  be  used  in  conjunction  with  tho  electric 
lamp  or  independently,  wur  ihown  for  tei^ting  the  |wrcoiitago 
of  gas  in  a  mine. — At  the  AsLlcy  iDgliluto,  Dukinfield,  Mr. 
Oewald  H.  Swctv,  olcctriciaji  to  the  New  Portable  Electric 
Lioinp  And  Power  Syndicate,  read  a  {Apcr  on  "  Lighting 
Mines  by  Electricity."  Mr,  A.  C.  Boyd,  J.P.,  occupied  the 
chair,  and  after  the  reading  of  the  pa[>er,  which  dealt  in  a 
i^ular  maouer  with  ^e  history  of  the  lighting  of  ^u^e^ 


the  coiDttiiiction  and  working  of  the  (lortable  lamp  put 
fonvurd  by  the  syndicate,  and  the  udvantAges  of  Homeless 
illmuinatioii  in  tho  case  more  particularly  of  minea,  ques- 
tions were  a«ked  by  several  of  tho  miners  prcneni.atid  were 
answeretl  by  Mr.  Kwete.  The  meeting  concluded  with  a 
voto  of  thunkH  to  Mr.  Swete  and  to  Mr.  Nichulsoii,  one  of 
the  directors  of  the  syndicate. 

Wire-covering-  Maohfuery.— The  price-Hat  of  Memn. 
Thomas  Uanacloiigli  atitl  <  a,  Manchester,  contains  a  vor>' 
comprohonsive  list  of  im|>rOYod  and  new  machinery  for 
covering,  stranding,  and  nheathing  electric  wires  and  cables. 
Types  A  to  l>  aru  yarn-winding  machines  ;  E  to  J,  veitjeal 
and  horizontal  machines  for  covering  electric  wires  with 
silk,  cotton,  jute,  Ac.  foi-  siaes  ."i  to  32  B.W.(r.,  and  with 
tanks  for  com|>ound  if  uecesaary ;  K  and  K,  arc  for  very 
Hno  wire«.  constnicted  to  run  at  tho  highest  siloed  the 
material  will  utAiid.  The  braiding  machines  ari*  made  in 
two  p4tt«riia — for  door  or  for  bench,  and  present  two  im- 
portant at^lvantages — (n)  they  can  be  run  at  a  high  speed  i 
{h}  they  are  fumishMl  witlijargo  curriorv,  so  ue  to  i-un  a  con- 
siderable time  before  i^topping  to  replace  tho  bobbins.  Several 
lately  piUentivl  iuvoiitionti  are  intrnducol ;  for  inRtance, 
all  the  machinos,  except  the  amaller  s\r.ci,  arc  furnished 
with  udjiintable  feed  or  draw-through  ap|)aratu4,  no  us  to 
rcgiikite,  by  means  of  gearing,  with  tho  greatest  nicety,  the 
8|>eed  at  which  the  bruided  wire  is  dmn-n  out,  thus  causing 
the  covering  material  to  be  apiilie^l  to  the  wire  with  the 
exact  degi'ee  of  density  required.  They  are  also  constructed 
with  a  weight  to  each  carrier,  m  that  in  oLse  of  »  strand 
breaking,  the  machine  stops  untumutically,  [jveventlng 
imjierfcct  work.  Ta|)ing,  tarring,  wire- winding,  and 
cabling  machines  are  also  included,  and  machines  for 
Hhcatbing  shore  ends  of  cables. 

Aooamnlntors  for  Tramways.— Bufoi'e  the  SMi4ti 
Kt'<-l,uti'>'liiih.j'h  of  Vienna,  Bartm  Homan  (iostkowski  dis- 
ciipai'il  t)ic  ii>lviit)tafj;e  of  the  emjiloymtirit  of  uccumuUlors 
for  tnniii':iv -.  ;ui(l  pointed  out  the  reaaona  which  should 
lead  Ui  llii;  sijlihlilution  of  uthur  motive  forcus  to  that  of 
traction  of  horses.  For  inowixe  of  profits  it  is  necessary' 
either  to  incrmuio  tho  raceiptis  or  reduce  the  cost  The  first 
can  be  obttiioed  by  increasing  the  speed  of  truvol,  tJie 
second  by  iLie  of  cheaper  motive  [x)wer.  If  the  sjioed  is  to 
be  i nuroaseil,  tho  resistance  to  tmction  must  be  dimi- 
nished, or  greater  power  era[)loyed.  The  speaker  |9»ve  some 
interesting  informattun  upon  the  beet  relation  of  tufetu  net 
wi-ight  in  vehicles,  and  {Kiintetl  out  that  the  boat  result  was 
obtained  when  they  were  as  I  to  1.  With  regard  to  aug- 
mentation of  force,  he  showod  it  was  iinpoK«)blu  to  expect 
thi*  froiri  horaes,  ihey  alnndy  being  work«l  lieyond  normal 
powur.  It  in,  thorcEoro,  neoeasuy  to  employ  other  motors. 
in  comparing  stuun  ungiuos  (which  ai-o  too  heavy),  eoni- 
preaaod  air  {which  b>ke  too  much  room),  and  other  motors, 
he  came  to  the  coneliuiion  that  the  best  form  was  an  electric 
motor,  fed  with  acciunulators.  He  showed  by  calculalfoir, 
(utd  by  the  ntsult  of  cxperimenla  mado  irit-b  accitmuliitors, 
that  ill  ii^itig  thii4  jiowcr  a  miicb  greater  ^jiccd  can  be 
obtained  than  with  horses,  tho  cost  being  about  the  fiame. 
lie  ended  byexpro»iiiig  the  view  thnt  this  mode  of  tmction 
would  soon  be  adoptcil  in  ViontLi. 

Trouvo  Motora  for  Plfuuiaro  Boats. — ^Tlic  Ii«m» 
JjikrnalujnaJe  f^i^oa  an  abatranl  of  a  pa|>or  by  Jl.  TroUT^ 
read  before  the  Association  Fian^iise  pour  L'Ai-jiacemoiil 
des  8ciencea,  at  Toulouse,  in  whiuh  he  describes  various 
apparatuii  he  has  jiorfeot-od  for  the  application  of  small 
electric  motoirs  to  pleasure  boata,  which  he  thinks  will  be 
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adopted  on  a  Urge  scale.  The  invontioiiB  uonsi&t  of  a  Hglit 
and  [lowerfiil  motor,  :i  new  raothod  of  noiislruclion  of  ihe 
proi»elIer,  a  coniuiutator  for  forvpard,  l>a<:kH-.iixi,  or  cliangc 
of  motion,  signal  of  aJarm,  or  electric  siicn,  as  wvll  as  a 
powftrful  Bif;nal  light  for  avoiding  collision*.  The  iiivi3iit<'ir 
point*  out  thn-t  it  U  wtill  known  that  a  steam  brut  «*i)) 
not  eaMi\y  nm  a  clear  diiitance  of  3,000  miles,  vhereiis 
with  electricity,  oven  in  its  pnatont  Jevolopnicnt 
(wti)ti>  Lhu  stKiiii  engine  in  »t  i\n  gi'eate.il  di^vutopmeiit), 
double  the  distance  is  easilj  nin.  M.  Trouv^,  before  tormi- 
ntting,  called  particular  attention  to  hia  latest  inventions  r — 
(1)  A  very  mull  oleutric  motor,  extremely  light  (0'21b.), 
whicb,  furnUted  with  an  air-screw,  and  set  in  motion  by  a 
current,  could  niae  Jtaolf  into  the  air  ;  (2)  an  intemiptor, 
for  curront*  of  high  tongiou,  to  supiM-^M  8}iiirking:  (3) 
an  electric  .\ii3canfHcope,  for  pi-ojectinj;  th^  imiigea  of 
opaque  bcKlies  under  conditionB  of  extreme  simplicity. 
M.  Troiiv.5  projected  the  portniits  of  MM.  Chevreul  and 
Pasteur,  Those  most  CHicccHftful  were  of  pieciii  of  nioiioy, 
and,  above  nil,  of  a  watch  in  motion.  M.  TrouvV-  iilsn 
slLowed  many  Applications  of  the  elecli'ic  light  to  the  work 
of  riittundists,  chemii*!.?,  and  niicroecopisls. 

Simple  Are  Restilator.— The  CmnpUi-muhLf  Inu' 
received  a  description  of  a.  new  and  nimple  rogiilntor  for 
arc  lnm|iH,  dosignEjd  by  M.  Charica  I'ollak,  clcjiondiiijj  fnr 
ita  action  upon  the  Iciigtbciiing  of  u  wire  uiidur  the  butting 
action  of  the  oltsetric  turrent.  The  currant  ia  led  to  aioh 
carbon  by  a  hrasa  wire  Rutficiently  thin  (O'liJmiUims.)  to  be 
seusibly  hcalul  by  tho  cuiTunt,  und  kept  ti;^htly  Atretched 
by  a  spring.  This  spring,  aUo  of  1jr.b»s  wirv,  l»  Lwiatod  in 
the  form  of  a  helix,  and  so  tti^pcicd  aa  to  form  at  the  Kime 
time  H  tension  spring,  a  multi])lying  lovor  arm,  and  the 
carbon  holder.  The  aocond  cnrlwn  is  fixed  in  like  inantior, 
tho  ap[janitiis  Iwing  symmetrical.  The  carbons,  at  first, 
arc  in  c^iTtUut  until  tho  circuit  is  cloacl,  when  the 
Hlmight  wtrcis  Htretcb  and  the  carlioriB  seiuntte.  The 
re  being  formed,  the  resisbmce  it  introducea  limibi  the 
beating  uf  the  sti'siiglil  uirei^,  and  ihervfure  the  length 
of  the  arc  remains  const;inl.  As  tho  carljoiis  burn  away, 
the  incrodse  of  resistance  which  re-tulte  caasu  a  decrease  in 
the  lengthening  by  the  hcut,  and  thoreFore  a  ccrrei^pmid iiig 
adjustment  of  the  carbons.  The  ap|)anitiw  thus  constructed 
regul;itcfi  tho  electric  arc  (or  a  period  of  thi-en  hours.  It 
relights  automatically  i  its  action  is  regular  ami  Kitisfiiclory. 
It  is  tiecewsirj-  to  add,  however,  that  by  its  cDnsLiucLion,  the 
strength  of  cnireiit,  and  therefore  of  luminosity,  graduHlIy 
inereusog  sijm^iwbat  <iiu'iiig  action.  Such  a  rogulator  will 
be  serv-iceab!e  by  reason  of  its  extreme  wmplicily,  no 
meehiuiism  nor  clectro-niagiict*  lajing  necessary.  All  that 
is  required  V}  make  it  \»  a  ]>iece  uf  bo&i-d  and  four  pieces  of 
bia8«  wire.  This  lamp  seems  to  indicjite  a  new  depatiiirc 
in  reiTiilatiun,  but  it  is  doubtful  whether  tho  himp  d^cribod 
hiu  much  ]>ractica]  value. 

Improved  Elootrlcol  Speed  XndicAtor.— A  simple 
device  by  whii:h  the  increase  iir  tliminution  of  speed  in 
innehinLTy  nlravo  or  below  its  normal  rale  may  be  indicated 
electrioilly  has  been  piitenled  by  Mr.  Proderick  \S.  Bchlepe- 
grell,  of  20,  Ashton&treet, Charleatoii,  -South Carolina.  The 
indictitor  ahiift,  ammged  to  receive  motion  conveniently 
from  the  machine  whose  s}>&ed  is  to  be  indicated,  in 
formed  of  two  parta  connected  together  by  an  insu- 
kting  aleuvo,  and  is  journalod  in  a  frame  whoso  upper 
and  lower  ports  iue  comicctcd  by  a  threudod  insu- 
lating sloove,  binding  posts,  coimectod  with  an  electric* 
bell  or  alarm,  being  mjciux-d  to  tho  lower  and  upjKr 
parl«    of   the    fmnif.     In   groove*  on    opposite   sides   of 


tho  indioatur  sliaft  iiro  secured  flat  Kjiringa,  wilh  » 
weight,  preferably  of  i»pheri<:al  form,  on  the  mit«r  ex- 
tremity of  each  spring,  a  nut  bcniig  fiU«d  to  move  up 
or  down  on  the  shaft  to  vary  the  l«nglJi  of  the  (<>«» 
ends  of  tho  a|>ring  arm*.  The  weights  are  adjiut«d 
relative  l«  tiio  motion  of  the  indicator  shaft  when  cMveo 
by  a  mschinB.  so  that  when  the  aiuchine  mnB  at  it« 
normal  !«i»eed  the  weigbt-s  will  revulve  in  a  poaition  twtwnoii 
the  u]i)H!r  })art  of  the  t<haft  and  the  contact  screws  on  either 
side.  When  tho  npoAd  of  the  machine  iiicrcacca,  h>  that  tho 
weights  Tj>ni;h  the  contact  Hi'rewa,  the  circuit  h  completed 
and  an  alarm  in  given,  a  like  effect  being  also  prodiicett 
when  tho  machine  runs  sIowlt  than  ito  norowl  speed,  or 
when  it  8to]ii<,  iik  the  woi^ktH  are  then  brought  into  contact 
with  tho  u]i]M!r  part  of  the  indicator  sbafl>  thus  completing 
the  circuit.  Tho  imUcfltor  may  be  adjusted  to  adapt  it  to 
higher  or  lower  speerl«  by  tiu-ning  the  nut  on  thi'  tower 
portion  of  tho  indicator  shaft,  thus  shortening  or  lengthening 
the  spring  alias,  and  also  by  turning  the  conUcb  screwn  in 
or  out. 

Seieutkfio  Indtist2ies.^LDrd  Thurlov,   F.R.S.,  pi»- 

sideil  on  Tuesday  night  at  a  home  dinner  of  tbe  City 
Liberal  Club,  WalbnKik.  Tht  T'ntirs  re^iorts  among  thoap 
present  \)v.  •Silvanus  P.  Thompson,  Mr.  I>ai-i<l  Chailwick. 
Mr.  J.  W.  Swan,  Sir  DougUs  Gallon,  K.Ca,  F.1LS.: 
Admiral  Bytheeoa,  U.B.,  V.U. :  the  Kev.  Willi.-im  Windle. 
Mr.  E.  "Rider  Cook,  Mr.  ,1.  I.  Conitanay,  Mr.  A.  II.  Reo- 
shaw,  Mr.  William  Weatgarth,  Sir  .T.  H,  Johnson,  Sir.  John 
Pound,  Sir  John  IJonncW,  and  Mr,  T.  W.  Doverell  (thn 
Kvcratary),  The  »pcuche»  made  related  entirely  to  ecicoco 
3A  applied  to  industrial  purposes.  After  tli«  rcceptiou  nE 
tbo  ukuhI  loyal  and  patriotic  toasts,  the  Chairman  propos«l 
the  tnaat  of  ibn  evening,  "  Sdentilic  Industries."  It  seemed 
to  him,  he  said,  that  there  was  no  phicu  in-ithin  tier 
Mujenty's  domitiioiis  where  such  a  subject  should  And  snch 
ready  acceptance  ax  in  tho  heart  of  London,  when  they  con- 
sidered what  London  was  to^lay,  and  the  extraordiuar}' 
conditions  in  which  our  dcvily  life  was  continued.  Referring 
to  the  electric  light,  one  of  the  acientific  industrius  with 
which  he  wns  personally  acquainted,  he  oxprG«»dd  his  con- 
viction that  it  would  infallibly,  sooner  or  Uter,  talc*  its 
place  Hfi  the  universal  lighting  agency  of  this  great  diy. 
lie  curicludeil  by  euupliiig  with  the  tuut  ibe  naiiuft 
of  Mr.  Swan  and  Dr.  SihainM  Thomieoii.  Mr.  Swan 
reminded  them  that  as  an  oetabli&hod  industry  tho  electric 
light  wiiR  bardy  eight  years  old.  In  England  it  had  iwn 
gieat  difliciiltie«  to  contend  against— verj*  good  and  chtup 
gas  and  the  Act  of  1&82.  Thanks  to  the  itcnistonco  of 
Lunl  Thurlow,  the  obnoxious  features  of  the  Aot  nppearod 
as  if  they  were  about  to  be  swept  away  ;  and  irith  regud 
to  chc«p  gas  tliey  nnist  tight  it  oa  b«st  they  could.  Thfl 
electric  light  hod  advantages  over  ^nt  in  purity  ami 
sufety )  and  ou  tb«  score  of  cheajnteu  alone  it  oould  in 
some  ca8«a  beat  gas.  Ho  had  every  hope  that  before  Igii; 
the  electric  light  would  bo  brought  within  the  r«a«h  of 
every  one  by  the  establisbntent  of  stations.  Dr.  Silvanm 
Thompson  said  he  could  not  help  thinking  that,  so  soon  m 
tlie  Kloctric  Lighting  Act  was  amended,  there  would  be  « 
very  great  development  of  arc  lighting.  Though  Uoi 
behind  the  United  States  and  the  rest  of  EurofK  in  rcf^l 
to  electric  lighting,  we  are  very  iax  babind  the  Uoilo) 
States  in  the  developmeiiL  of  the  electric  tclojihoaek  Bi 
procuoded  to  show  that  in  other  branchtis  of  scietico  great 
progrcM  bad  been  mndo  of  recent  years.  Wbeo  we  bU 
overhead  railways,  u'e  should  not  bo  content  to  have  1^ 
tiaini  driven  W  means  of  ropes.     Mr.  Dmrld  Clwlwiek 


I 


>  of  "  Railways  and  Commerce,"  to  which 
replied. 

Motor  for  Snbmarino  Boat, — Tha  Bavt  Inter- 
wUiimaif  gives  the  ivsult  of  somo  trials  of  a  motor  f«d  by 
aocumulalors  foi  a  HiibmHriiie  Hoat,  commiaeioned  by  the 
Mtnirtre  de  1»  Marine  of  FrancA,  now  nearly  completed. 
The  teste  WBTB  carried  out  on  laml.  The  principftl  motor, 
which  ii  to  actuate  a  ecrow  of  Aft  diameter,  has  sixtoen 
poles,  dti4)0Md  symmotriiailly  round  a  morable  ring,  3ft. 
dianiet«r.  It  is  furnished  with  four  bntuhea,  two  for  for- 
ward and  Lwo  (or  backward  niiming.  The  motflr  is  to 
fiiniiah  52  h.[».,  culciilutwl  iit  h  normal  ciintnt  of  200 
»in]>ero8,  «t  192  volta.  The  .wiirco  of  ulectritity  in 
s  battery  ot  964  lu^cumuliitont,  oath  weighing  381b., 
with  alkatin«  fiolutioii,  constnicted  by  Mossi-s.  Corn- 
meliu,  Desmamres,  et  Raillehachd.  TlieJie  are  grouped 
in  four  dificront  ways,  ao  as  to  nhlain,  hy  ineiui!)  of 
a  special  switch,  four  different  epocda  by  movement  of  a 
hatxUe.  The  lirat  gi'oup,  sIowe.it  RjKWjd,  conjiista  of  twolve 
gronpa  of  47;  the  second,  medium  speed,  six  gmnpa  of  91 ; 
the  thini,  ordiiuii^-  Kpoi^d,  (our  groujM  ot  Ul  ;  the 
fourth,  quickest  speed,  two  groups  of  282.  The 
Comini«ion  appointed  by  the  Minister  went,  on  March 
16  Ian,  to  Havre,  lo  the  works  of  the  Social*  dcs 
et  Cbaiitjer«,  who  huve  built  the  machine.  The 
3r  being  fixed,  the  screw  «m  replaced  with  a  water 
jino  to  oppoao  nil  ctjiial  resistniifte  to  i.hat  of  ihc  screw. 

10  dccumulutoiis  had  l>cen  cliargcd,  grouped  in  the  thini 
iner,  with  a  current  of  100  amperes,  with  a  difference  of 
of  140  volUt  at  the  termitials.  The  length  of 
duuige  was  23  hours ;  the  [jreesiu'e  raiiod  fruni  1 33  at  the  be- 
ginning to  144  rolte  aitheend.  The  charging  wuit  pi-ulonged 
b«yond  the  time  necessary,  because  many  of  the  accumu- 
Utors  were  chnri;ed  for  the  first  time.  The  t«tal  captkcity 
of  each  accumulator  re»ulting  from  ilic  weight  of  zinc 
contained  in  it,  in  ^20  auipere-hnurs.  The  qtuLutity 
of  electricity  supplictl  in  the  charjiing  current  was 
575  umperv-houn».  The  discharge  was  amLiigod  with 
the  fonith  gronping.  (jnickest  f«pocd.  It  laatod  four 
boui«  and  a  half,  giving  58  h.pL  for  the  first  three 
hoora  (206  amperes  and  200  \oltJi);  54  h.ji.  for  the  fourth 
hour  (2O0  amporea  and  200  vclu).  At  the  oiid  o.f 
four  and  a  half  hours  the  {Mwer  fell  to  47  h.]i.  (190 
smperea  and  1 83  volt*),  but  a  jmrt  {j'g )  of  the 
acciimulato™  dischai^od  theuiselvea  by  reason  of  in- 
MifGcient  JiisiiUtion.  In  spite  of  these  unfavoiirable 
oooditioUH,  the  ilischargc  of  -li  hniirahad  ntiliied  IMiftSOs 
O'SOS  of  the  total  capacity  of  the  accumulators.  Taking 
into  aeeount  the  difference  of  potential  between  charge  and 
discharge  aa  1  toO-7"',the  n-lurnofenergy  was  0-^63  xO'?.*)  = 
0"d5  of  eiwrgj'  produced.  Under  these  cunditiuns  the  weight 
of  accumulittors,  case,  and  lifpud  is  61Ib.  per  fa.p.  returned. 
The  next  day,  «-ithout  recharge,  the  accumiilatorH  gave 
several  hours'  work,  at  dilfcroiit  speeds,  for  testing  the 
change  of  speed  of  the  motor.  The  resistance  of  the  motor 
is  O'lG  ohm,  greatest  speed  280  revolutionn  per  minute, 
with  u  current  of  200  to  210  amj^eres.  The  field-niagnettt 
(mean  field  3,000  C.O.S.  units)  attained  a  tempemture  of 
40defc;.  centigrade,  after  41  hours  running  at  greatest  spootl. 

Roydd  Society  Soir««.  — The  first  annual  soiree  of  tho 
acflson  WHS  held  on  ^Vedneeiiay  evetiing  at  the  rooms  of  the 
Boyal  Soriety,  Burlington  House,  wbi^n  Ihe  fellows  aiul  guests 
were  received  by  the  rrc«ideut.  Prof.  Stukeji,  M.P.  The 
Refill  Society  holds  two  uimual  soir^ea,  one  in  May  and 
the  second  in  June.  From  a  scientific  {roint  of  view  the 
former  a  by  far  tie  more  imperlact  of  the  two.     At  it  the 


leading  workers  in  science  produce,  for  public  inspection, 
what  we  may  call  the  pika  pixtiiioitir^s  of  the  new  di»- 
coveries  and  new  theories  which  have  been  brought  fw- 
wnrd  during  the  yoai'.  Among  the  most  intcrwting 
exhibit*  were  those  of  Mr.  Norraaii  Lockj'er,  to 
illustrate  his  theories  relatiug  to  meteoric  Btreuas. 
Mr.  Eric  Stiwrt  Bnice  exhibited  his  electrical  translucent 
balloon  for  flashing  signals  at  night.  The  utility  of  such 
an  arrangement  in  naval  and  military  operations  is  ohvioui, 
and  to  judge  from  the  experiments  lost  night,  Mr.  Brace's 
balloon  ought  to  be  efHcient.  The  apparatus  consists  of  a 
captive  baltoon  made  of  |>erfcc(ly  translucent  materinJ, 
having  several  incandescent  el&ctric  lampB  ingeniously  sup- 
ported inside,  n  metallic  circuit  connecting  the  lamps  with  a 
source  of  electrical  power  on  thegi-onnd.  Mr.  Shcltord  Bid- 
well  showed  his  apparatus  for  measuring  the  changes  pro- 
ductxl  by  magnetisation  in  tho  dimenaions  of  rods 
and  rings  of  iron,  cobalt,  nickel,  bismuth,  and  other 
metaU,  and  this  iiiatrumont  is  so  delicate  that  it 
will  measure  changes  of  length  to  the  2.'t,000,000th  of  an 
inch.  Tho  effects  of  magnetisation  in  the  contraction  and 
expansion  of  the  rods,  as  shown  by  the  apparitus,  ore  very 
curious.  Two  sets  of  miners'  electric  uf«ty  lumps  were 
shown  in  the  library,  One  of  them,  exhibited  by  the 
Edison  and  Swan  Compauy,  is  only  7in.  by  4^in.,  and 
weighs  about  71b.  The  SchaneehiefF  Electric  Light  and 
Power  Company  showed  another  laniji  in  vanous  forma 
according  to  power  and  duration  of  light ;  and  these  seemed 
to  he  really  of  practical  utility  and  as  safe  aa  could  be 
expcrt.ed.  One  of  the  niost  delicate  pieces  of  apparatus 
shown  was  Mr.  C.  V.  Boya's  radio  micrometer,  probably 
the  most  delicate  instrument  for  mensiinng  heat  yet  made. 
It  consists  of  a  circuit  made  of  antimony,  bismuth  and 
copjwr  hung  in  a  magnetic  field  by  a  fibre  of  quartz  ao  fine, 
that  if  ma^iilied  to  20  times  its  sise,  it  would  still  be  llnec 
than  spun  glass.  Since  last  year  Mr.  Boys  has  introduced 
improvemoiitA  which  render  the  apparatus  almost  perfect, 
Rqiially  delicate  were  Mr.  Boye'e  cx[jeriment«  with  wttg 
bubbles.  A  good  deal  can  be  done  to  soap  bubblea 
without  injuring  thorn.  At  tho  same  time  an 
extremity  slight  electric  influence  brought  near  a  pair  of 
bnbblca  mudo  them  run  into  each  other.  In  the  same 
room  where  these  were  shown  the  Meteorological  S'jciety  had 
a  fine  exhibit,  consisting  of  a  series  of  many  photographs  of 
tiaslicfl  of  lightning,  which  wore  highly  instructive  when  com- 
pared with  a  neighbouring  exhibit  of  three  diagrams  of  light- 
ning made  by  Jamei>  Nasmyth  in  1 81^8,  showing  (If  Nature's 
lightning ;  (2)  painter's  lightning ;  (3)  forked  lightning. 
Oncexhibit^  not  only  of  great  beauty,  but  having  important 
practical  bearings  with  roforciice  to  tho  pioscnt  inquiry  as 
to  the  decay  of  water -colours,  was  the  elaborate  ap)»ratiia  of 
Cajitain  Abnoy  and  General  Festing  for  measuring  the  light 
refieeted  from  coloured  pigments.  The  powerful  electrical  in. 
fluoitce  machine  of  Mr.  Jamea  AVimahiirst  was  also  exhibited, 
which,  irith  Loydcn  jars,  gives  a  Bpark  ISJin.  long.  A  some- 
what  aimihir  uachinc  was  used  by  Vt.  Murcet  in  the  meeting 
room  for  illustrating  on  the  screen  tiashos  of  lightning  of 
various  kinds.  Kobertaon's  writing  telegraph  naturally 
excitetl  gr-eut  astonishment>  not  only  by  \t»  admirable  per- 
forivances,  but  by  the  simplicity  with  which  it  ia  worked ; 
though  some  seemed  to  think  it  woiil<i  add  one  more  terror 
lo  life.  The  holopliotomeler  exhibited  by  Wooilhoiwe, 
Kawson  and  Co.  is  u  marvellouii  apparatus,  of  great 
i  ngeii  ttity,  for  mcasuri  ng,  by  a  careful  adjustment  of 
mirrors,  the  intenrity  of  light  all  round.  The  rooms  wore 
brilliantly  Jit  tip  by  tho  electric  light. 
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DOUBLE  AND  SINGLE   EARTH   WIRE   SYSTEMS 
FOR  ELECTRIC  LIGHTING. 

BV  J.  V.  F.  ANIiBEWS. 

During  tho  seven  or  eight  yean  Ibat  the  illumination  of 

llwildings  baa  been  jiossibla  bv  means  of  the  glow  lamp,  the 

idevelopRient  of  the  aystem  o{  wiring  faafi  made  exreedingly 

ilow  [trogresa  towanla  that  Alatc  of  itini  pi  icily  and  oiuversa-l 

smeneKK    thai    ^   now    hoMi>.     We   niii   attribute   tbiM 

bacttu'aivItiesB  to  many  taiuus.     The  ilifliciilt-y  of  bRviii^  m 

(leal  with  two  con<luctorn  instead  of  only  one  is  gi'oatly  in 

the  way,  mid  the  inAiienco  of  Nome  initiiranco  coiii|)ani&% 

whu  insiat  ii|jon  a  I'liuntiiinco  with  cei'Uiiii  ruloN,  may  have 

had  a  roUivtinf;  effort,  hut  mcMt  consiiicuwia  amongst  the 

infliiencefl  is  the  fact  of  many  «>ntnictor»  taltine  advantage 

of  a  nimBy  nntiire  of  construction  that  electric  light  flttiiiga 

an<l  n|){>iiitenances  are  ao  Msily  a<bipt«d  to,  -with  a  view  to 

reduction  of  cotit,  regatxIlcM'nf  dunvnility  and  Avstom. 

One  of  the  nbjei'tB  of  the  following  article  ia  to  explain 

the  results  of  some  experienop  in  the  xrHtom  now  ^(onerally 

"  10WII  aa   the  ^ii>:le  wire  syrtoin,  wf(i>'li   would  Iw  aioie 

directly  catlctl   the  mrth  ayatcni.     The  oaith  system  hixs 

now  l^en  a|>plio<)  to  a  iar^o  number  of  infrtallations,  mainly 

'i»tBca,bHt*l90to«>nioon  land.  The  main  points  of  diffcrcnco 

with  the  double  wire  RystfRna  are  shown  diagrammatically  in 

Figs.  I  ftn<i  2.     The  ciirront,  Kig.  1  (whioH  repiwents  the 

[double  wire  system),  is  «»ipj>os*l  to  leave  tho  dyiinmo  by 

tho  bliLck  wire,  |hub  through  the  fuaoa,  F,  to  the  lamp,  l)acK 

by  the  re<l  wire  (shown  dotted),  through  tho  fiise*  to  the 

dynamo.     It  is  oesenml  in  the  double  wire  system  that  there 

should  bo  fuses  on  both  wins,  xo  as  to  prevent  as  far  as 

■.possible  the  danger  from  a  short  circuit,  which  can  be  brought 


about  through  the  medinm  of  such  otitsidc  coiidiicboi-s  an  th^ 
hull  of  a  ahip.  or  the  ga»  and  Vi-.tl4;r  ptpea  of  a  building,  in 
the  following;  manner.  After  th«  instiillatiun  has  been  nni- 
idfig  «ume  time,  »  connection  might  ^ct  made  between  one 
of  tne  wires  and,  suy,  u  };u.t  pipe.  It  is  not  u  fault  that  will 
make  any  ilift'orence  ta  tho  light,  and  it  may,  and  would, 
most  likely,  not  be  diKovei-eil  until  soniething  eUe  huppena. 
Suppoaiiig  the  uoiiiLecti<}ii  aWvc  refcnvtl  to,  to  be  at  ^V. 
Pig.  1,  and  that  later  on  another  cuiinoction  is  made  at  B, 
on  the  opposite  wire,  it  is  evident  that  iww  the  iron  pipe 
flhort-circuit«  the  two  wires,  and  if  there  wero  not  fuses  on 
both  wires,  tho  single  light  wire,  A,  would  doubtless  get 
very  hot  liufoi'u  tlio  otiun  fuss  mclUid.  But  the  fault  might 
be  worse  alilL  Supposing  fusea  only  to  be  on  the  lead,  none 
oil  the  dottetl  wire,  the  second  earth-corniectiun  might  be  in 
the  dynamo  at  C;  In  this  case  all  the  fusus  would 
be  beyond  the  short-circuit,  and  the  consequence  very 
aerioiia.  Of  course,  with  fuaca  on  both  wires,  a.*  ^howci  in 
tho  figure,  sueh  aveiclents  are  )>rov)ded  agiiiiist. 

It  10,  however,  poesiblo  to  proi-ido  against  such  accidents 
without  double  ]H)lc  fuflCH,  and  thus  gruttly  retluce  the 
danger  of  fire  from  this  itourco.  Tlii*  altciiuitivc  is  lo 
connect  one  nt  tho  wires  to  earth  on  a  main  water  or  gas 

fiipe,  as  shown  in  Fig.  2,  which  itbistratos  the  earth  ayatem. 
t  IS  obviouw  that  fitaos  would  he  unneceuary  nn  the  earth 
or  return  wire,  and  with  fu*cs  ppopei'iy  distribuTod  and 
sdjuttcd  over  the  leading  wire  no  short-circuit  could  cxiat; 
and  if  an  cxrth  L-onnccLion  took  \>hcB  in  the  dynamo,  the 
danger  would  hi;  coalintnt  tn  the  machine. 

It  mifcht  be  sidd  that  the  insidatiou  of  tho  machine  is 
more  liublo  to  break  down  ihruu^h  th<?  earth  connection. 
This,  huwcvcr,  Iulb  not  been  found  to  Ih!  thecaxn  in  practice, 
and  the  explanation  in  that  while  there  is  full  pressure 
between  the  butly  of  the  machiiii;  and  the  wire  at  one 
terminal,  there  is  no  pressure  at  the  other.     ^Vhercas  when 


tho  body  of  the  dynamo  is  inBakt«d  fron  both  t«rnuQaU. 
tho  iirossure  between  the  body  and  cither  tormiital  is  half 
the  total  prassure,  but  the  whole  dynamo  is  exposed  w  this 
pressure.  The  strength  of  this  argument  lies  in  the  (act 
that  the  quantity  of  electricity  in  dectric  lighting  is  out  of 
all  nroiKirtiou  lo  the  pressure. 

Fnr  roationa  very  Himilar  to  the  above,  it  is  not  ROM*- 
sary  to  increase  tho  inaulation  of  tho  loaditig  wirea,  but 
there  are  aUo  other  nointe  to  conBiiier.  In  the  double 
sv»tem  two  faults  can  nDp|)en^ — a  connection  to  earth,  and  a 
direct  shoit  circuit  to  tho  opposite  wire  ;  tJie  praaaure  to 
tuirth  from  cither  mains  Iwing  half  the  total,  if  both  wires 
arc  eijually  iusukled.  In  the  earth  system  there  is  only  one 
fault  that  can  happen,  namely,  the  connection  of  the  lead  to 
the  earth  wi[*e  or  earth ;  and  although  there  is  the 
total  proasurs  between  the  wire  and  earth,  there  is 
only  half  the  length  of  wire.  At  all  pointa  where  the 
insulation  of  the  wire  is  critically  exposed,  the  conditions 
with  the  eailb  system  are  much  more  favourable  for  pre- 
serving it.  For  instance,  in  tho  fittings  the  leading  wire 
ha.'<  the  whole  A|)aGe  at  its  disposal;  that  in  the  double 
sysitfin  would  W  for  two  wire*  in  poning  down  the  centre 
of  the  tube.  Usually  with  the  enrth  system  this  centnd 
wire  1.1  heavier  insulated,  and  is  much  larger  in  section  than 
i<i  reipiirod  for  the  current^  so  as  to  Iw  rigid  within  the 
filling,  to  prevent  continued  vibration  and  contnicting  itnd 
u.>cpiinding,  destroying  the  insulation,  aa  has  often  occurred 
in  )x>lh  systems;  and  by  using  a  wiru  of  large  practical 
the  \vLrU  of  the  fittings  can  be  wired  aepaiately  and  i 
together  with  butt  contact*.  Tho  fittinga  are,  of 
allconnected  to  tho  earth  return  wire.  In  the  event 
biuUling  Ughled  electrically  being  struck  by  ligbtoiug,  an 


earth  connection  to  one  of  the  leads  would  be  a 
serviitive,  whereatt  the  double  syst«ni  would  bo  Cka 
lightning    cunduct^u-,  worue  than  none.     In  new  of  the 
rapidly  extending  overhead  wire  mains  for  electric  light, 
the  Oiiith  sy-ttem  shoultl  find  great  eiioouragomcnt  as  a  pro 
liH'tion  ajpiinstthe  elTet-ta  of  lightning. 

With  the  resen'odue  towaiit  of  cxi>«riencewe  luaysaytlisfc 
also  with  transformers  Uie  etirth  syeum  iaa  safe  prtitection 
from  lightning,  even  sup[Kwiiig  the  primary  circuit  to  be 
double  wired  to  guard  against  induction  in  other  win*. 
Tho  transfomierfl  can  be  ]>robected  by  a  lightJiiiig  pratoctar, 
or  it  may  l>e  the  lij^lning  protector  iUvlf.  The  protection 
would  Ih)  dufiriita  antl  known,  whereas  tho  only  liriitaiag 
protection  under  the  pr&^oat  amojjement  is  too  dynana 
producing  the  current,  which  has  ah-endv,  on  soae 
occasion»,  licuu  known  to  play  ila  port  in  taia  function. 
Although  induction  in  telephone  wires  U  a  reuon  that 
might  jirerent  an  earth  connection  being  adaplod  with 
traiisfornien;  in  both  prinniry  and  eecondar)-  oireuita,  yei 
tho  many  advantages  of  the  oartb  connection  may  bring 
altout  ita  ntloption  notwithstanding.  In  tho  event  of 
concentric  wires,  such  as  previously  describod,  bdng 
employed,  and  those  buried  in  the  earth'  it  will  doubtleoa  be 
necessary  to  connect  tlie  outer  »hMthing  lo  earth  plates  el 
intervals  to  prevent  electrolj'tic  action  between  ooe  sectioa 
and  anothcraestroying  tho  sheathing.  Tho&ctton  wouUbS: 
transforrod  to  tho  oartb  plates,  which  might  oonsequeallj 
require  to  be  renewctl  at  long  intervals.  Of  coarse  otlkK 
means  could  be  employed  to  preoerve  the  sheathing  or  oatar 
conductor,  although  none  woidd  have  the  s|iecial  advaatac* 
of  reducing  the  reaisUnce  of  the  return  circuit  that  the 
earth  plates  introduce. 

Another  jwint  where  the  insulation  of  wires  tt  exposed  ii 
ut  tho  fuses.  In  tho  double  wire  system  the  fuace  of  eack 
wire,  to  be  practical,  must  be  near  each  other,  and  come- 


th«  opposite  sideG  ol  the  cirmtit  are  exposed  in  close 
ty.  in  the  earth  svstem,  however,  only  tha  Iwd 
tor  the  fuse  box,  iiiuf  Lhtne  Ik  coi)sei|iiently  no  such 

roferenco  to  the  fuses  theniBelvcs,  there  are  snb- 
renaons  whv  il  is  adviintiifieous  to  reduce  thoir 
as  is  effect«(l  by  the  eitrth  system.  It  is  well  known 
srcfrotn  motaijointacaube'stretchod  to  »  coiwidor- 
ngth — two  or  tnl■el^  inches  with  100  volts  under 
circumstances — «iid  tlm  arc  often  coiitiiiiies  an 
iWe  time  gfter  thi>  fusu  bus  melted.  If  n  fuse  is 
H«d  of  lead  or  oop|r«r  wire,  it  is  ofton  red  hot  long 
,  melts. 


mief  danger  of  producing  fire  through  eWtric  lij;ht 

not  a  dead  short  circuit,  but  a  iiarti:d  short  circuit., 

opening  L-iniiit.     A   iKirtixl  eliort  L'ir4:iiit  is  un  arc 

I  ln«  twu  wiry*  or  some  other  cross  tontiectinn  thiit 

I  incriKise  the  cunvnl  sulfiirit'iitly  to  melt  the  fnees, 

C  therefore  a  provision  for  aaJety,  Imt  muy  or  may 
A^iuBi  u|jetiiiig  circuit^,  thruu>jli  curnxliiig  wirai 
.«ttiiig  «tretche<l  and  biukvu,  there  in  no  protection 
irdioary  system  of  wiring  ;  this  fault  i»  tliervforv'tho 
jigerous,  utid  not  the  lea.u  freijuent.  'I1ic  !<inLd<>- 
atein  stanttH  to  udvanljigo  in  ihiD  ix^tiiKict,  on  boani 
tMtally,  there  being  only  about  hnli  the  length  of 
'  such  fiiultfl  to  ap|)ear  in. 

I  curious  inittcuH-es  Imve  (H)iue  undvr  the  writ«r'.>i 
if  opening  circuit  faults.  One  ciwo,  in  a  ship,  water 
eeuiiia  groove  with  one  of  the  wires,  which  wiui 
3  with  jture  riibh^ir,  cotton  serving  and  hmided. 
iter  iienetn(ti3d  thiK  intiulntion,  :tn<l  the  electric 
pasted  tlirout;!]  ibt:  wutor  to  u  nioru  dint-int  jNirt  of 
e  wire,  cariTiiig  wiih  il  plrctrnlyliaillv  wjiul-  ul  the 
>f  tlie  wire,  rtepo>iiiirig  it  mi  tbo  oiUyitfe  of  the  inau- 
t  three  or  foui'  yuids  distant.  lu  another  irmtaiico 
ing  circuit  or  boani  shiji  oniokc  wam  oli^erved  to  Itc 
from  an  electric  lij^hr,  wire  (uining,  and  on  rmuoving 
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K  doll  red  glow  about  6in.  long  wns  oWerved  iu  thu 
occupied  by  one  of  the  wire*  TIte  wire  harl  np|Ki- 
got  broken,  and  an  are  formed,  whk-h  gradnully 
ip  endfi  wider  iipait,  and  the  current  found  puswige 
I  the  charred  wood. 

>u£h  it  ia  im]in.s<iihle  Ui  entirely  prevent  oiwtiitig 
,  their  danger  can  lie  miiiiiiii«i'd  liy  wiusing  tneni  to 
1  a  short  circuit, and  thus  conn-  under  the  protection 
uses  or  cut-oubi.  Thin  niotmji  running  the  wires  su 
tgetlier  thai  any  heat  in  one  would  act  u|)On  the 
ml  produce  a  short  circuit  Snch  ia  the  theory,  but 
poetical  carrying  out  of  unch  lUi  armngeinent., 
in    must    be    mode    againRt     the     possibility    of 


only  a  juutiat  ehori  circuit.  The  different  points  of 
this  case  are  well  met  in  a  systeiu  of  sheathed  wiring 
designed  hy  the  writer  aomc  year*  ago,  and  now  in  extensive 
nse  on  shipboard.  The  illustnitions  (Figs.  3  and  4)  shows 
the  syHteni  as  now  constructed  bv  Hemrs.  Mttir,  Mason,  and 
Cflulnon,  Glasgow  ;  it  is  eseentiiuly  eiurt3)  wiring,  the  leaiding 
wire,  which  is  insukted  with  rulcanbed  rubber,  being  sur- 
roiindod  with  a.  sheathing  of  iron  wires  which  form  the 
return.  An  open  ot  opening  circuit  is  an  almost  unheard 
of  thing  with  ihiH  wiring,  but  shoidd  it  take  place  a  short 
cin^tiit  and  (he  melting  of  a  fiiee  are  the  immediate  result. 
A  iidirCiiil  short  circuit  is  alfio  a  circumstance  almost  tneon- 
ceivnblc  with  such  a  system.  And  noiwilhstanding  that 
every  fault  results  in  a  sho4:t  circiul,  experience  has 
proven  thtit  nhoi't  circuits  arc  less  numerous  than  with 
the  ordinary  wiring,  which  18  attrihutablo  tn  the  groat  pro- 
tection of  the  sheathing.  The  Kwit^^hrtx  .tnd  mses  are 
arnnged  in  cnst-iron  t*oxe«  ruuemhliiig  the  joint  boxes,  and 
are  placed  invariably  together,  and  oidy  at  the  junction  of 
a  sub-main  with  a  m.iiii,  I'siudly  a  ini)>-main  is  arranged 
to  supply  only  \2  lamptt  100  volt«,  in  which  cjue  the 
smallest  branch  wire  is  No.  1-3  S^W.ti.;  it  bcin^  cakidaterl 
that  this  Kuo  will  cany  n-ithout  danger  of  fire  the  t-urrcnt 
tfaot  will  melt  the  fuiie.  I  f  the  flub-mains,  and  consecpiuntly 
one  switch  and  fuse,  have  to  carry  more  thnn  eight ain[>ere9, 
the  smallest  wire  must  be  chunon  Urgor  iu  correspondenoe 
to  the  current.  For  :tO  lOO-volt  lamps  the  sRiallest  wire  is 
No.  12S.W.G. 


THE  LATE  SIR  CHARLES  T.  BRIGHT. 


We  regret  to  announce  the  death  of  Sir  Charles  Bright, 
immediate  Pnst-Presidont  of  the  Societv  of  Telegraph-Engi- 
neers, who  may  be  considered  as  one  ol  the  founders  of  toe 
first  Atlantic  telegraph,  in  ronnection  with  which  enterprise 
hitt  name  is  chiefly  famili-tr  to  the  public,  and  who  is  known 
iiko  M  having  l)oen  engaged  in  the  <levvlopment  of  tele- 
giiiphic  comninnication  from  its  early  stages  up  to  the 
present  time.  \VV  cHimot  dn  lietter  than  follow  the  Times 
in  il*  notice,  nithouyh,  (lerliiipu.  the  iiompietost  record  of  the 
Into  iJir  Charles  Hright'it  work  will  be  found  iiia  biographical 
notice  which  apiicarml  in  our  own  robimiis  in  the  issue  of 
July.  I8HX.  Cliarles  TtUt^n  Bright  wiis  born  in  1832,  the 
yuuiigiist  soit  wf  the  !atc  Mr.  Bniilsford  Bright,  the  head  of 
un  old  Vurluihirc  family  long  settled  in  Ilallamshiro.  Charles 
Bright  WHS  edac;(ifl(I  at  the  Merrhant  Taylor*'  School,  and 
from  his  «i:huull>uy  days  ho  turned  his  attention  to  eloc- 
triL-ity  anil  cheinistiy.  He  waa,  fmni  the  age  of  fifteen, 
engiLged  with  the  Klvctric  Tiilegnph  t.\im[)any.  and 
worked  f<^r  sonic  yetin*  under  Sir  William  Fotber- 
gill  Cooki!  in  introducing  ami  dcvolopin;;  telegraphs 
fur  llie  public  Her\*?ce.  Among  hit»  services  in  this 
reganl,  it  nmy  lip  mc-ntioned  that  he  waa  occupiwl  m 
the  enUibliflhment  of  tele;;niph  stations  on  scvcnd  linos  in 
the  North  of  Kngland  mid  in  Scotlaud.  On  one  i^ccasion— 
this  wiis  l)eforiJ  he  cumo  to  the  age  of  21 — he  was  called 
upon  to  lay  un<lt;rgr<>uiid  w-iru»  in  MuiichcMer.  It  vni» 
cMiciitial  that  the  traffic  of  so  biuiy  u  city  kIioilIiI  1>l>  inter- 
nipUvt  UK  tilde  UN  pniisible.  ChnrloH  Bright  did  not  inter 
nipt  the  traffic  iit  4II.  In  one  night  he  had  the  i^rerbt  up, 
laid  the  wires,  and  had  the  pavement  duwn  before  the 
inhiibilaiitM  won;  out  of  their  beiU  in  the  morning.  In 
1^A2.  at  an  ago  when  many  profeaftional  men  have  haixlly 
be;:nn  their  life's  wnik.  lie  was  iip|Hiinle<t  enginecrin-chiof 
to  the  Itiiard  of  the  Miignetic  'relu"niph  Comjmny,  in 
who*c  Hcrvii-c  bin  oldoi'  lirolUer  J'Mward  had  been  acting  as 
niiinagtr  for  *ninp  yeiu-s.  The  two  brutheits  \vijiki!<i  together 
anil  [jiitentetl  s  Kcriex  of  inventions  in  coiniectiun  with 
tolegnipbic  apfwiMtui*.  Among  these  inventions  were 
the  system  nt  testing  insulated  conductors  to  locitliMe 
faults:  various  invcntionsi relating  to  coils;  ihe  employment 
of  XI  movable  coil  on  un  axis  actuated  by  a  fixed  coil  ;  the 
double  roof  shackle,  the  vacuum  lighUung  protector  ;  the 
translator  or  rcpciUur  for  re-laying  and  i-e-trunMUiiltin^ 
electric  cnrrenta  in  both  <HrectioMs  on  a  single  wire  ;  the 
employment  of  a  metallic  riband  for  the  protection  of  the 
inaulatiMi  conductors  of  submai'ino  or  underground  cables  ; 
the  production  of  a  varying  contact  with  mcrcmy  yro\joi:- 
tionate  to   the   pressure  ex^ttaA  wycnv  w  ■, «.  wew  va\«.- 


printing  iiistnimonl ;  and  a  mulhod  of  laying  undorgroiuid 
wire*  in  trnuf^hii.  Several  ntber  telegrapnic  impfOTemeRts 
were  ctui-ied  out  by  him  in  the  counte  of  his  life.  While 
he  was  working  out  these  invctitious,  be  wus  uIho  en- 
gaged in  practical  work  in  layiiit;  down  lines  in  many 
poits  of  the  t'iiit«<l  Kini;iiom,  ano  be  wiie  the  engineer 
who  Wtl  down  the  li[-»t  cjiMo  which  united  Uieat  britain 
with  IrelantL  This  was  in  ISM,  and  thwu  is  raaion  to 
bslto%'e  that  while  he  w^is  proIon)!in^  the  lin««  through 
Ireland  he  wiis  uli'earlv  pluunin^  the  oiitinuidion  of  tiio 
wire  UToiM  the  Atluiitii.'.  Hu  h;ul  been  fX|ioriniun(iiig  for 
Aomo  time  oil  thi>  syetAiii  of  ini<uluting  wiri!)!  in  uuttu  [wrcha 
tuhcs ;  unrl  his  experiments  on  u  nrirc  2,600  miles  long  leil 
bim  And  others  lo  the  i;onvicti<)i)  that  tclegiiiplnV  niiiuuuni- 
cation  with  Anieriui  w»#  ouy-  Thi'  cjipiul  lu-eeswiry  for 
the  purpose  was  mievd,  and  in  1858,  lu  oii(oni.'cr-in-chief,  he 
RUccetiHinily  laid  the  linit  AtUntic  cAhle  of  over  'J.WU  niihis 
in  lenj^li,  and  llie  work  wim  rnmjiletttil  in  Anf^util,  IW8, 
ftftor  ei^ht  cUv«  of  work,  diiriiiK  irhiih  tlio  four  bhipa 
engaged,  which  were  h?nt  hy  the  Hrilish  niid  I'liil^tl 
States  finvernnienU,  Iiad  to  l>e;ir  thn  linint  of  a  violnif 
storm  in  the  middle  of  thfl  Atliuitir.  Aftor  this  signal 
serrico  Mr.  Bright  was  knighted  by  the  l.onl-I,icii- 
tenant  of  Ircbnu.  After  carrying  out  a  few  ojtentlJonii 
in  suhmBrine  telagrapha  in  thc^  Metiitomiiean  and  in  the 
Baltic,  ho  was  summoned,  iti  1?<G4,  by  tho  Oovernmont  of 
India  to  comiileie  the  conimiiniciiLion  with  Eiiropo.  which 
work  he  personally  Bnperint«nd«I  and  accomiiliRhefl  by 
joining  Kurroehee  with  the  iiorthcni  end  of  tliu  i'ci-stan 
tiulf.  Within  iho  next  fe>»"  veal's  he  au(iorintcndeti  the 
laying  of  cables  between  the  United  States  and  Cubn,  and 
tuiltea  rarious  parta  of  North  and  South  America,  the 
West  Indic^  and  other  pWus.  In  a  pupvr  read  by  him 
at  the  Institnlion  of  Ciril  Ejigineei's  in  1B65,  he  advo- 
cated submarine  tolegraphs  to  China  and  Aiiatralia,  and 
this  pajKT,  together,  no  doubt,  it'ith  the  eAi'i;tleni!u  of 
his  urevionH  services,  gained  him  the  Tetfonl  gold  nifNlal 
of  tnv  Institution.  He  was  elwled  member  of  Parliament 
for  Greenwich  in  lWi5,  and  continued  to  represent  that 
place  for  several  yeara  in  the  Iyil»end  iiit«re>tl.  In  1581  he 
was  a[ipuint4icl  by  Ihu  Foreign  Offtce  us  CunimisHioner,  nnth 
the  Earl  '^f  Crawford  and  others,  to  represent  this  country 
at  the  French  Imernational  Fixhihition,  and  he  wiui  in 
consequeiiee  nomimited  l>y  the  Frnneh  Govornment  an 
officer  of  the  Legion  of  Ilononr.  lAst  year,  at  the  meeting 
of  the  Society  of  'relegraph-Engiii(;er»  and  Rlectrieiann,  Sir 
Charles  Bright  delivererl  the  tnaii^iral  jiddrejuf.  in  which 
he  dealt  cithaiwtivcly  with  the  whole  subject  itnd  hietorj- 
of  the  telegraph  during  tho  past  SO  years.  Me  married,  in 
IH5.1,  Hanrrnh,  d.iughter  of  the  late  >fr.  John  Taylor,  of 
Ktiigi»t«m-niwnMull.  Sir  Charles  Urightdiori  on  Thursday, 
May  3,  at  the  reaidunce  of  Mr.  Kflwanl  Bright,  at  Abbey 
Wood,  in  Kent.  Tbc  funoni!  t«ok  place  on  Monday,  the 
first  jiail  o(  the  .service  Iwing  hoUl  at  St.  Ciitbbert'a  Chnreb 
(opposite  Sir  Charle*'  residence),  at  1 1  o'clock  in  the  fore- 
noon. A  large  numlicr  of  friends  ^thei*ed  togothei'  at  St 
Cuthbert'd,  many  of  whom  fotlowetl  the  remain!  of  their 
Ute  friend  to  Chiawiok.  Among  thoitc  able  to  pay  this 
last  tribute  of  csLvem  and  respect  wc  may  mention : 
Prince  Victor  Ilohenlohe  Schillinglmrai,  Sir  Itolwrt  Jardine, 
Sir  David  Salomons,  Sir  Fretlerick  Coldsmid,  I'rof.  Sir 
William  Thumdou,   Sir  Samuel  Canning,    Mr.   R   (iravPH, 

Erusident  of  the  SiK'iety  of  Telegrapn-Knginccni ;  Mr. 
atimer  Ckrk,  Prof.  HiigliOH,  F.K,S.,  ami  Mr.  W.  H. 
Pi-eete,  F.K  S,,  past-presidcnta  of  the  society  ;  .Mr.  B«nc^t, 
Mr.  R.  Collett,  Mr.  Clifford.  Mr,  H  V  Fuitiu'.  Mr.  K.  K. 
Gray,  Mr.  John  Muirbeail,  Mr.  K.  Stallibruaa,  Mr.  F..  March 
Webb,  Mr.  F.  C.  Webb,  Mr.  F.  }!.  Webb,  and  Mr.  J. 
Stoddart.  This  brief  notice  may  well  end  with  the  concluding 
paragraph  of  the  biogra[ihy  previously  referred  to  :  "  There 
are  tome  men  whoiie  t«lent«  impress  tis  more  than  any 
other  of  their  merits,  and  stand  out  gaunt  iittd  burc  like 
Rome  projei'liiig  cltfl",  with  nothing  gentle  to  i-elieve  the  eye 
or  nuLsk  the  height.  There  are  otlioi-w  in  whom  a  keen 
intvllocl  is  KOmetimes  veiled  b>-  geniality  of  manner,  just  as 
a  rocky  hiilsidt-  may  be  overhung  with  venhnr.  It  is  to 
this  category  that  Sir  Charles  Bi-igbt  Iielonged,  »iid  though 
his  ijoat  senneCB  may  well  command  our  admiration,  the 
better  iNirt  of  our  piaiau  is,  thai,  those  who  hav(.i  had  the 
/>IeaaurB  of  his  act^iiaintanee,  Igve  tnther  to  roiuember  the 


kind  and  eodablo  qu&Iiliee  of  the  mau  than  l<he  naecea 
the  engineer." 


THE  ITALIAN  EXHIBITION. 


% 


Solomon,  if  ho  were  alive  now,  would,  do  doubt, 
"  Of  the  making  of  exhibitions  there  is  no  eini,"  foi 
soem  to  altnuni)  on  every  barul.  The  Italian  Exhl 
(Mnearonnricfi)  occupies  the  iKMitioii  this  vear  thl 
Vniikcrica  held  hat  ymr.  but  with  this  ifiirerenee 
whereas  the  Americ:in  chow  depended  for  it*  altnt 
principally  ii|>on  the  "Wild  Wcsti "  the  Italian  Kahi 
will  rcullv  eonlatii  a  tiii*^r  disi)luy  so  for  •£>  exhibil 
coni-emetf,  and  u'ill  de]H!iu)  leas  upon  advCntitioiu  ail 
attnti^tion.  \ 

It  might  almost  be  tnwiuned  that  the  ailveiil  of  q 
lighting  madv  these  uxhibitiuiis  {xiwuhle  ;  at  any  rut4 
Hj-Rtcm  of  lighting  is  a  necessity  under  Uie  conditions' 
obtain.  The  ligiiting  of  the  Ituliim  Exhibition  is 
carried  out  entirely  by  Messrs.  Laiiig,  Wharton,  and  I 
who  use  the  Thomson- Houston  system  throughout. 


Yiii.  a.— nigh-S{«til  CouijNNiiitl  VvrliMl  lEnjflue. 

installation  there  will  bo  300  arc  Umiis  of  2,000  c.|>. 
and  lUO  iriouiideseent  lamps  in  tlie  Wiileomo  Chib- 
plan  of  the  Abwhine  room  given  herewith  show 
arrangement  of  10  are  hglit  dynamos  of  the  well-Ij 
Thomson- Hou*ton  type,  Fi^j.  1,  each  generating  tA 
for  Sh  arcs.  Tlius  one  machine  will  bo  constant 
reserve.     Thodytuiraos  run  from  S20  to  850  revolt 

tier  niiimte.  The  pulleys  are  llin.  dbmeter,  drivi 
ieltii>g  from  4ft.  eiii.  pul)e%-s  on  the  shafts  The  plan 
2,  almost  exjiUiiis  JLself.  b  is  u  iMttrrv'  of  three  U 
Paxmiui's  IkjiIots  ;  C  E,  compound  girder-tvi*  engine  ;| 
Win«lsor-ty|)e  engine;  S  P,  aemi-iwrtabu  eng^l 
the  suuie  timi. 


DAVKr-P-VXMAS   ENOINES. 

The  foUoinng  m  the  description  of  theoe  en^ 
will  have  to  drive  tho  whole  of  the  machiuen-  in 
Exhibition,  which  are  lUjJidicd  by  Messrs.  f>jvt . .  .  _ 
anil  Co.,  who  were  so  miecessful  in  the  Fisheries,  liiveni 
Huuttburiea,  and  ColiiiderieB.  J 

Tbc  pknt.  in  thi.<t  re«|>e«t,  iiKludee  two  of  Mown.  0 
Paxman  and  Co.'«  patent  quick-speed  self -contained  w 
eoU|Xitiiid  engines,  each  of  their  "  Windsor  '  type;,i 
following dimeusioiui:  High-premure cylinder,  1 1  irLtlta] 
low-^)rtissure  cylinder,  1 7 Jin.  diameter:  both  havinje 
The  ilv  wheel,  Mt,  Cin.  diameter  by   lljiii. 


sti-oke.  .     ...  _ 

tiuncil  on  the  face  to  receive  driviog-bolu 


1^ 


seiigij 


materialR  and  worknuii<(hi p.  TIio  engines  are  illim- 
^ted  by  the  acconiuaiiyiiiK  vtij;r4viii{;.  Fig.  3.  Tfa«  tbird 
gjiiB,  by  Meun.  Davcy,  Paxman  and  Co.,  is  iUuMtnitoil 
'  Fig.  ^  {itf  p.  lU).     Oiip  in]|)roveH  Bemi  lixwl  Loiiipound 


mnning  by  using  only  jurt  suffieio-ii)  Bt«im  fnr  the  work 
at  iJie  insUnt  being  peifornied.  This  ifl  niiu  of  thv  very 
few  automatii:  airaiigemenw  which  work  with  rcguliirity 
and  certainty,  and  its  hi^h  offiripiioy  wa*  |irnvocl  by  tho 
remarkable  rwulte  ohuiiiml  at  the  LriuU  of  ihc  KojaI  A^d- 
ciiltaral  Society  last  y«iv.  It  may  bo  niuiitiuufxl  tbiil  one 
of  the  large  (Iriviiig-lmiuU  on  ona  ti(  Messrs,  Davoy, 
PaxmAn,  and  Comnany's  cti^nce  al  the  Health  Exhibition 
suddenly  broke  wlien  the  engine  wua  traiismittiiig  about 
350  h.p. ;  btit  thtR  automatic  gear  even  in  tbiit  nxtreue 
ewo — pr«v«ut«d  tho  ongin''  From  overrunning. 

Tho  cngino  in  providod  with  u  sbvel  locomotive  boiler,  for 
a  working  pressure  of  120U).  [ler  K|iiare  inch,  hII  being 
mnnntod  on  a  ttrong  cast-iron  l)ed-plate,  as  showu  in  tho 
engruving. 

The  same  tiim  baa  alsu  iti  thin  exhibition  a  high-preesiire 
coupled  compound  girder  engine,  Fig.  3  {sej'  p.  444).  In 
this  engine  thtf  bi^h-proiisuru  tyliiider  is  ISjin  dianiotor  ; 
Iow-[HV88Unj  cylitidw.  20iii.  dinmeterx  24in.  slmko.  Tlie 
fly-whoyl  Ib  ^A.  6in.  diumi'tvr  x  14iii,  wide,  lunio?  on  fare 
to  receive  di-iving- belt.  Like  the  other  engines,  this  double 
engine  is  fitted  with  Paxnian'«  (lati^nt  aiiinm&tac  cutrofT 
uuar,  workul  ilirecl  fioni  the  governorB,  Our  engraving 
shovs  this  engine  a«  littod  with  a  condenser,  but  thia  mil 
nob  be  used  at  the  exhibition. 

All  the<!«  engines  are  of  neat  design,  and  all  (lartA  are 
Msilr  aoeomiblo.  llio  fljHSciul  recinireniunta  for  electric 
lighting  Iiave  bean  wbII  considerei).  For  inEtoiicu,  all  thu 
wearing  narta  are  very  large  to  allow  the  engine  to  be 
worked  lOr  long  poriode  without  tttonping,  and  sjiecial 
nuans  for  lubricating  are  (irovjdod  for  tltis  purpose. 

The  ImiloiB  are  MeMm.  I)avry,  PUxmun  and  Co.'.t 
tncomolive  ty[)e,  eai'h  made  to  work  at  a  ateam  [iresBurB  al 
1201b.  per  JW^Maro  inch.  The  shell  of  oach  t>oiIcr  is  tnnde 
of  mild  steel  pUtos,  ,ind  the  firebox  is  niudi:  of  I'avcy, 
I'axman  and  Co.'«  Bpocial  improved  mild  steel,  vhkh  is 
remarkably  ductile,  and  which  hao  given  excellent  remilta. 
The  total  beating  surface  of  each  boiW  in  610  t<i]Uiire  feet. 


ELECTROLYTIC  BLEACHING. 


The  iQtrodticti(.>u  of  the  aoimoiua^oda  pr<K«H  has 
within  the  laat  few  years  considerably  affected  the  price  of 
prodttction  of  bleaching- powder,  and  rendered  it  poMible  to 
introduce,  with  chance«  of  commercial  succees,  other  forms 
of  bleaching  compounds.  Among  the  new  rivals  to  bluaclt- 
ing-powder,  the  jiroeeas  of  aJflctrolji'tic  bleaching,  devised 
and  patented  by  M.  Hermite,  ha«  sow  passed  from  the 
oxpei'imvutal  atiigc,  and  iseem»  to  be  likely  to  ho  one  which 
may  be  found  applicable  to  many  inihutries.  The  electro- 
Ij-sis  of  magtiesium  and  calcium  chlorides  gives,  as  is  well 
known,  product)*  whirh  have  bleaching  properties,  and  in 
nil  prolwbilitv  hy[HX-hlont«»  resembling  oi-Jinary  bleaching- 
powder  are  thus  produced. 

During  the  oarly  jiart  of  last  y«ar,  Messrs.  Croas  and 
Bevan  carefully  exuminet!  tho  mcthoil  of  bleaching  based 
on  this  el e(^tl'0 lytic  decompuBitioii,  and  concluded  fi'om 
thoir  ill vostigation  that  an  electrolysed  solution  or 
TDOgneaium  cblunde  possessed  a  bleaching  efficiency  of 
considei'wUe  excess  of  that  of  «  solution  of  calcium 
hypochlorite ;  so  that  the  oxidising  power —i.«.,  free  in 
active  oxygon,  measured  in  terms  of  tho  current  em- 
ployed to  eHect  the  decomposition — was  in  excess  of 
that  calculated  on  Faraday  s  electrolytic  law.  They 
further  found  that  such  an  electrolysed  solution  was 
very  rapid  in  its  bleaching  action,  and  that  there  was 
a  amaller  quantity  of  bloaching  oxygon  consumed  in  eflecL- 
ing  a  given  amount  of  bleaching  than  when  bleaching 
powder  wag  employed.  Tho  solution  which  is  found  to 
answer  best  in  practice  contained 3'6  percent,  of  anhydrous 
inagn&<«ium  chloride,  and  from  a  long  iSeries  of  expenmentc 
they  conclude  that  100  kilos  of  chlorine  per  hour  can  be 
produced  by  344,000  watts,  or  578  h.p,,  and  to  obtain  the 
eamo  amount  of  blciicbing  from  bleaching- powder,  300 
kilos  =  dcvt.  per  hour  of  that  material  must  lie  iLsod.  Prof. 
Pictet  ha*  conlirmetl  these  ro8ulM,and  Mosard.  Pntcreonand 
Cooper,  the  joint  propriotora  of  tho  process  and  patents, 
conaider    that    these    figorea    ore    niRident    to    demon- 


stmte  the  economy  of  the  prooeai.  On  the  laboratfli 
scale  thu  meiin  number  obtained  for  tile  yield  of  arailabl 
chlorine  is  1 -25 grajwiica  porampere  honr.  ralciam  chloridft 
Rohitinnn  do  not  give  such  natisfactory  rc«ult«,  but  since  the 
greater  pro|K»rtion  of  the  liquid  ia  recoverable  and  capable 
of  being  ro electrolysed,  the  cost  of  the  material  u  not  aueh 
an  important  factor  in  the  commercial  success  of  the  pro* 
CCH8.  The  bleaching  liquid  in  the  plant  erected  at  thi 
exporimuntal  Atatiun,  and  also  at  Belfast,  wbeie  the  pi 
is  being  iipiilied  to  the  blasching  of  Irish  linen  yams, 
cireulates  from  the  bleaching  tank,  through  thft 
bletiching  tank  and  l)ack,  no  that  by  means  of  tl 
current  a  continuous  supply  of  the  bleaching  compoundij 
is  kept  up,  and  a  minimum  of  bleaching  stjenj 
entirely  under  coulral.  In  addition  to  the  bleach' 
fljix  yiirn.  the  prore.'w  has  been  iwed  with  eiKCCM  for 
blenching  uf  pa[ier  pu1|). 

M.  Hermite  was  awarded  a  gold  me<lftl  by  the  technical 
jurj' at  the  Antwerp  FxhibitJon,  when  thu  process  wasaa 
untried  one,  and  tho  rosulu  which  have  since  been  obtained 
have  fully  borne  out  tho  promise  whieh  tbwe  earlier  experi- 
ments indicated, 

The  electrolytic  tank,  patented  by  the  iovmiton, 
is  of  special  construction,  and  is  divided  into  twe 
parts  by  a  ]>erforatod  partition,  the  circulatioD  of 
the  electrolysed  liquid  being  maintained  by  thai 
rovoliitiuns  uf  a  wrew  propeller.  The  electrodes 
miulo  of  r.inv  ami  tilalinum,  and  are  so  situ»t«d  t4theo{ 
ings  in  the  dinning  partition,  that  tbc  solution 
nereftsarily  come  in  cnntact  with  them  as  it  cirtmlatoB, 
positive  platinum  electrode  consists  of  thin  plates  of 
metal  cast  into  a  suitable  support  al  the  top,  and  the 
rive  electrode  is  kept  clean  by  means  of  a  series  of  kntvait, 
which,  by  a  mechanic-iil  action,  koop  continually  exuoej 
fresh  stirfacos  of  the  plate  to  the  liquid  and  pra-, 
vent  any  deposit  from  accumulating.  The  am 
may  consist  of  any  platinised  matenal,  or  of  g 
or  vulcanite,  faced  with  specially  pure  plumbago,  in  th*' 
place  of  the  plates  of  platinuia  we  nave  allndeu  to.  The 
circubtion  and  uniform  flow  of  the  liquid  ia  produced  by  a; 
suitably  amingcd  rotary  pump.  Tho  rotary  pump  and  ih 
dynamo  arc  both  driven  by  belt-gearing  from  one  tnotiv*; 
shaft.  In  a  later  specification  tne  inventors  describe 
improved  apparatus,  in  which  tlie  anc  plates  are  mj 
tho  form  of  discs,  and  these  are  fiicd  to  shafts,  whj 
caused  to  revolve  by  worm  gearing  on  a  shaft  which 
connected  with  the  motive  anaft.  Between  each  pair 
zinc  discs  a  platinum  plate  is  held  in  a  frame,  and  each 
connected  bj*  an  arm  carrying  a  boll  to  one  pole  of 
dynamo.  This  modification  difpenses  with  tbe  movwNi 
of  the  Hcrupors  u»od  in  keeping  the  surface  of  the  xtnc^^ 
clean,  which  in  this  case  are  axed  on  the  jxirtition  ia 
a  manner  as  to  incline  against  the  revohiug  tine  disci. 

After  the  publication  of  the  first  series  of  ex|ierinients  oa 
this  process,  a  somewhat  severe  criticism  by   Dr.  Hurtar 
(who  cited  oxperimonts  of  his  own  on  the  same  xubjert) 
threw  doubt  on  the  economic  value  of  the  method;  and,  mora 
recently,  Ih-.  Jurisch,  in  a  communication  to  the  Ch«mud» 
Itwhtfiric.haa  obtained  unsatisfactory  results  when  endeavou^ 
iiig  to  use  solutions   of  electrolysed  calcium  chloride  iot 
bleaching  pur|)os«s.  Messrs.  Cross  and  Bevan  have,  liowevsr, 
in  a  recent  paper  delivered  before  the  Loudon   sectkia 
of    the  Society   of  Chemical   Industry   brought    forward 
fresh  evidence  in  support  of  their  views,  which  learas  m 
doubt  on  the  commercial  tuceess  of  the  procesa.     Their 
critics  have,  tboy  contend,  failed  to  satisfy  the  condition 
■of  satisfactory  working,  as  it  is  only  when  tbe  electrolfied 
lifpiid  is  removed  at  once  from  the  electrolysing  cell  to  lie 
bleaching  vnl,  that  the  goud  results  which  they  record  tU 
l>e  obtained.     In  Dr.  Hurtar's  experiments  thu  precantioa 
was  not  observed,  and  it  is  probable  that  the  heating  of  lb> 
electrolyte  may  have  caused  the  convention  of  a  oooaidaslll* 
i^^iiaiitity  of  the  hvpochlorate  first  formed  into  chlorate  ud 
purchlonite,  whicn  have  no  bleaching  value.     I>r.  Keaod 
Juriach  has  l>a«ed  his  calculation  that  one  kilo  of  bypothetM 
bleaching-^iowdor  requires  the  energy  o(  183  kilos  of  cosl  tot 
its  preifaraLiun  by  an  electrolytic  method,  as  compared  <riti 
only  1  kilo  of  coal  in  tho  WeldoD  process,  and  5  kilo  ps 
kilo  (if  bleach  by  the  Hiuter-Deacon  method,  on  bis  labors* 
tory  experiments,  tu  whieh  large  Biutsen  cells  were  ths  sovrct 
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o(  eneqyr  eirplojwi.  No  precautions,  likewise,  iu  bis  investi- 
ration  were  Uken  to  ensui-e  tbo  continuous  leTnoval  «f  the 
blowhing  liquid  u  il  wiib  formed.  The  authors  suid 
SL  Herroitfl  are  therefore  satisfied  with  the  results  which 
th«y  th«tDs^rfl6  have  obtained,  and,  moroovtr.  during 
the  early  part  i>f  this  ^-esir  a  complete  ijisiallatinn 
of  their  |imc«e«  ha«  been  erected  in  Amorica,  which 
hw  more  tluin  ftdfillad  the  expoct^itions  of  the  jjro- 
UminaTT  triatji-  The  formation  of  twrchloruie  in  the 
electrolysis  of  magnesium  chloride  sofutionfl  appeam  to 
bo  a  ([uestion  of  current  density,  since,  by  regnlatinK  the 
MM  of  Uie  electrode!)  to  the  current  pa^Ming,  it  is  possible  lo 
throw  the  electrolysiH  on  to  th«  water  above  or  on  to  the 
chlorate,  aa  desirftd,  and  pr^ciaely  siraiW  resulti*  iiiity  i« 
obtained  with  potaeinani  chloi'a.te,  We  ijiiole  from  thoir 
recent  paper  a  comparative  table  as  lo  tbt'  coat  of  the  new 
procett  com  oared  with  the  coat  of  bleaching  by  bloathiiij^ 
powder.  TKo  expurimoiits  were  a  continuation  of  tho.ie 
already  alluded  t*).  and  were  conductwl  at  Belfast ;  and  in 
the  calcii  111  lions  for  power  exj>«nded,  the  osbimate  of  ^d.  i>er 
h.p.  per  hour  is  used.  The  mean  current  employed  was 
770  amperee  at  five  volts. 

Time lli.iOm.  , 

Current _ „  8W«inp. , 

Indioitoi  h.p. 7-U8     . 

.                f  ..  d. 

^H  rnwrt 0    6 


■(jumiuni  Chloriile 


0    1* 
0    91 


11. 

lit. 

5  lire.    .. 

..3b.50ra. 

'/r/smpL .. 
6-M9   .. 

...  788 ami). 

a.  a. 

e.    d. 

I    4i 

.    0  lU 

0    6 

0   4} 

0    ii    .. 

...    0    4 

a  2i 


1    8 

That  is,  a  total  of  4c  6d.  as  against  t4s.  4d.  for  bteaching- 
powder. 

The  eomparieon  with  bleach ing-jiowdcr  wtis  made  on  the 
mmG  qtulity  of  yarn,  and  the  bleaching  wa«  continued  to 
the  same  extent  in  the  two  processes. 

The  bwt  remits  have  been  obuined  when  the  size  of 
the  electrodes  is  such  thai  there  is  a  current  of  about  -02 
aiMwes  per  «qiiare  cent.  We  may  add  that  Ledehoer  ha« 
ino^wndently  arrived  at  similar  results  while  in  vest  ii^a  ting 
M.Hermit«'6  process  as  those  which  Messrs,  Cross  and  Bex'aij 
have  brought  forward. 

A  totally  diflfcront  method  of  electrolytic  bleaching  bus 
recontly  been  patented  by  MM.  Brin  Frunwi,  which,  it  is 
hoped,  may  Iw  found  advantageous  in  blfuicbing  fibrous 
tUMtances  lued  for  making  [mper.  The  |vatent«fis  elftctrify 
a  mixture  of  chlorine  and  oxygen,  the  former  being 
genemtcd  in  the  uitual  way  by  the  action  of  hydro- 
chIori«  acid  on  manguncito  deoxide  in  a  retort,  and  the 
latter  ia  Btored  in  a  receiver.  After  the  gases  have  mixed, 
they  are  washed  and  led  into  an  oxone  genenilor.  in  which 
the  mixture  i«  converted  into  "chlor-ozoiie"  by  thu  pasauge 
of  H  silent  electric  discharge.  The  eWcti-ified  giises  then 
pass  i[ito  another  vessel,  in  which  the  bleiiching  o[>erut!on 
u  couducted.  The  malerinl  to  bo  bloucbod  is  kept 
Ihoroujjhly  agitated  throughout  the  procesa,  and  any  exceaa 
of  gas  not  abeoriicd  in  the  matonal  is  collected  in  a  sepa- 
rate receiver,  and  used  in  a  :^ubse(|ueni  operation. 


ON  THE  PRODUCTION  OF  INTENSE  NAGNETIC 
FIELDS,* 

BY    I'ROF.   STHPAN. 

The  maximum  magnetic  force  exerted  by  the  cylindrical 

D  coTOH  of  an  elactro-magnot  Ivotweon  their  ptime  |io1ar 
.  ifaces  olaced  o|j]K)8itc  to  oach  other  ic  4  ir  ;*,  an  expres- 
sion in  wliich  /i  rci»rcsenta  the  greatest  magnetic  moment 
that  can  be  taken  by  unit  volume  of  ii-on.  If  wo  aMnime 
that  *.  =  1,700  absolute  units,  wc  have  4  fr,j.  =  2i,360.  The 
Hnaller  the  distance  botwe«ii  the  polar  surfaces,  the  nearer 
fsthis  maximum  indue  apprnachen. 

The  actioQ  exerted  bv  cores  of  iron  at  the  middle  of  the 
field  may  bu  augmcntod  without  limiting;  the  length  of  the 
latt«r  when  another  form  is  given  tn  the  end  RiirfaceR  of 
cores.    This  augmentation  attainA  its  highest  value 

lOn  thoy  have  the  form  of  truncated  cones  such  that  the 
lerating  lines  of  the  two  conical  .surfaces  pass  through 

Bsad  iMim  t^  V  ienoa  Audmny  of  SoioBCM,  F«briury  9, 188S. 


the  centre  ol  the  field,  and  make  with  it^  axis  an  angle,  of 
whiih  the  tangents  ^2^  that  is  to  say,  an  angle  of  .t4*  44'. 
The  magnitude  of  the  fore«  is  then  detflrmined  by  the 
formula  ; — 

H  =  1  IT  /I  (o-2)}9  + 0-886  log.  -Y 

in  which  d  is  the  diameter  of  the  iron  core*,  a  the  length  of 
the  ficM,  and  log.  the  common  logaj-ithm.  This  formula 
allows  o(  H  being  raised  to  any  retjuired  value.  This  fact, 
however,  is  not  of  ^uat  |>ructical  im|KirUim'o,  because  the 
va!iie  of  the  logarithm  iiicruases  wry  slowly  relatively  to  the 
Miimbors,  so  that  conditions  of  construction  which  cannot 
be  realised  are  soon  arrived  at. 

If  H=.8ir^,  we  niiwt  Utke  f/~85ff. 

In  somo  optical  experiments,  it  is  nccoasary  to  perforate 
the  iron  cores.  In  this  ca^ie,  it  is  no  longer  coiToet  to 
i^ay  that  the  iieivrer  the  |K)lar  surfaces  the  more  intense  is 
the  magnetic  field.  The  magnetic  force  at  the  centre  of  the 
lioid  attains  ite  highest  vanie  when  the  distance  «  of  the 
|K)lar  surfijtces  Aiitislies  the  tqualion— 

in  which  •!  represents  the  diameter  of  the  opening,  and  h, 
the  numlicr  indicating  the  ratio  of  the  dinmeter  of  the 
iron  cores  to  that  of  the  opening. 

The  iKirfomtion  of  iron  cores  is  always  attended  with 
great  deformation  of  the  magnetic  field.  The  intonsity 
dimini^haft  seni^ibly  from  the  centre  to  the  extremity  of  the 
field.  At  this  latter  )Hiiiit  the  force  between  the  plane 
polar  surfaces  is  Iohh  than  half  that  in  the  middle  of  the 
fiekl.  The  iron  core»  with  conical  extivmities  above 
dfscrilied  ol^r  idso  ihf.  lulvantago  of  giring,  when  they  are 
perforated,  a  greater  intonajty  in  tliu  middle,  an<l  a  smaller 
diminution  of  force  neir  ihp  extremities  of  the  field. 


PORTABLE  ASTATIC  GALVANOMETER. 


The  [mrtable  form  of  astatic  galvanomoter,  illustrated 
liorewith,  and  coiiRtructed  by  Messre.  Woodhoiue  and 
Rawson,  in  made  either  with  a  pivoted  or  auanended  needle, 
and  is  very  sonHitivc.  It  hiis  two  pairs  of  coils,  one  of  high 
and  the  other  of  low  rcajstance.  cither  of  which  may  bo 


fixed  and  put  in  contact  by  simply  removing  the  glasa  cover 
and  dial  and  pushing  the  coils  into  place,  when  they  make 
contact  juitomati cully.  The  ca^e  is  ci  brass,  mounted 
oil  ebonite,  with  three  levelling  screws.  A  megohm  rtaist- 
ance  is  includcMl  in  the  bsiso  of  the  insinimonl.  When 
desired,  a  iteparate  terminal  is  provided  for  that  i>ur~ 
pose,  so  that  the  instrument  can  be  used  forinsulat^on  tuete. 
The  outside  dimensions  are  only  bin.  by  2jin.  deei*- 


Tbe  CommeroiAl  Pbonograrph.— The  coiiu-act  for 
making  the  woodwork  of  the  Edison  phonograph  and  the 
Edison  mimeograph  was  closed  a  few  days  since  with  the 
Gilliland  Kl«trie  Company,  Adrian,  Mich.  It  is  a  very 
large  one,  and  ncccmsitutcd  for  its  rapid  execution  the  very 
latest  improved  machinery,  which  wa:a  found  in  the  shoiis 
of  the  f'lgnn  Compny  of  Cincinnati,  whose  woodworking 
toob  have  u  wide  recognition.  The  Itiiig-looked-for  and 
mueh-tidked-of  "Talking  Machine"  will  soon,  be  piaaed 
before  the  public 
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losers,  will  ratlier  be  gainei's.  There  ie  no  reason  at 
all,  except  woefiil  niiRnmnagement.why  the  principal 
cable  conipiuiiuti  tihoiilil  not  piiy  a  ten  pi^r  cent,  divi- 
dend with  »  much  lower  tariff.  Om*  reiuarks  hitherto 
have  bean  gcniuiil.  but  it  may  he  tis  welt  to  make 
one  special  reference.  The  chairaian  of  one  of  the 
trutit  canipaiiies  the  other  day  cundoletl  with  the 
Bharoholders  as  to  the  state  of  their  finances,  pointing 
out  that  this  state  was  wholly  due  to  the  position  of 
some  i)f  the  Atlantic  companies.  Now  that  chairman 
was  one  of  the  directors  who  put  the  Atlantic  com- 
pauies  in  the  position  they  occupy,  and  none  know 
better  thaji  he  that  the  position  need  never  have 
ai'isen  and  need  not  continue.  Arbitrary  and  self- 
seeking  to  a  degree  far  beyond  the  nicritu  uf  the  caKO, 
these  directors  have  so  acteil  that  the  shareholders 
have  lost  hundreds  of  thousands  of  pounds,  which 
can  never  be  regained.  Weeks,  months,  nay,  possibly 
years  apo,  their  competitors  were  willing  to  agree  to 
a  moderate  and  remunerative  tariff,  though  they  cou- 
sistently  and  persiRtently  refused  to  put  their  necks 
under  a  yoke  held  by  avowedly  hostile  bands.  The 
Commercial  CableCompany  says  that  a  sbilling  tariff  is 
^r  and  that  it  pays.and  we  believe  this  statement  to  be 
unanswerable,  thoBe  who  cont«nd  it  is  not,  dealing  in 
what  may  be  euphemistically  termed  uncertainty  in 
veracity.  The  men  who  have  caused  the  loss  of  these 
thousands  are  kept  iu  their  office  simply  and  solely 
because  of  the  control  theyexercise  over  the  trust  com- 
pauies.  And  we  warn  America  that  if  eucb  compauies 
arc  permitted  to  lake  root,  they  will  be  detrimental  to 
tbe  industry.  Control  means  playing  into  the  handci 
of  those  who  control.  Those  who  hold  the  reins  do 
not  pretcud  to  drive  through  purely  philanthropic 
motives.  With  them  "  the  jingling  guinea  helps  the 
hurt  that  honour  feels";  in  other  words,  nuthing  is 
done  unless  it  is,  directly  or  indirectly,  going  to  put 
money  into  the  pockets  of  those  who  control  the 
machine.  Let  as  see  how  the  thing  works.  Suppose 
the  Trust  Company  started.  A,  B,  and  C  Bubscribe 
largely  to  tbe  funds  of  tbe  company,  and  are  elected, 
or  elect  themselves,  directors.  They  hold  the  proxies 
of  the  triist.  A  is  made  a  director  of  an  electric 
lighting  company,  and  takes  just  enough  shares  to 
legalise  his  position.  He  is  also  a  director  in  a 
carbon  manufacturing  company,  in  an  ironworks,  in 
a  paint  mill,  and  a  dozen  other  coucums,  because 
being  all-powerful  iu  a  lisbting  company,  he  influ- 
ences those  from  whom  carbon,  paint,  iron,  &ic..  shall 
be  bought,  sjid  so  the  game  continues.  The  share- 
holders at  every  trauBaction  put  a  little  money  into 
the  pockets  of  A  in  some  way  or  other,  and  thus  he 
grows  rich.  Verily,  my  masters,  this  game  is  well 
woilli  the  candle.  It  Is  what  will  go  on  in  America, 
It  is  what  does  go  on  in  England.  A  deeper  game  is 
to  60  manipulate  albizs  that  a  five  or  siic  percent. 
dividend  is  paid  by  a  concern  that  would  as  easily 
pay  ten,  so  bbat  too  close  a  scrutiny  is  not  made  into 


ways  and  means  of  management.  A  man  who  gets 
five  per  cent,  is  fairly  satisfied,  and  does  not  enquire 
too  closely  whether  the  five  ought  not  to  have  been 
six.  Trust  companies  ai'e  a  power  in  tbe  hands  of 
those  who  know  how  to  work  them  with  skill.  It  is 
a  pity  some  of  the  masters  in  the  art  who  flourish 
among  us  do  not  emigrate  to  the  newer  hunting 
ground  iu  America.  Their  country  would  not  regret 
their  absence  nor  yearn  for  their  return. 


I 


PARIS. 

The  mnnicipal  authorities  of  Paris  have  promiiH 
gated  ft  series  of  rules  to  be  followed  in  laying  electric 
light  mains  and  networks  of  service  wires.  The 
authorities  oru  farsighted  enough  to  sec  the  possibility 
of  their  undertaking  tbe  supply  of  slectriccurreut  for 
lighting  and  power  purposes.  It  may  be  in  additioo 
to  or  in  competition  with  tbe  companies  presently  to 
be  formed  for  similar  purposes.  Hence  various  impor- 
tant reserx'ations  are  made,  whereby  the  authorities, 
if  they  ever  do  proceed  with  the  work,  will  obtain 
exceptional  advantages  over  the  companies.  How- 
ever, wo  do  not  find  fault  with  those  who  have  an  eye 
constantly  directed  to  tbe  main  chance — ourinteution 
being  not  to  criticise  so  much  as  to  direct  attention 
to  these  rules.  Our  municipal  authorities,  or  rather 
the  engineers  and  surveyors  to  1>orough  and  other 
authorities, ^vill  be  requested  to  advise  m  totho  rules 
to  be  followed  in  the  various  localities  where  electric 
light  installations  for  general  lighting  arc  projected. 
Tbe  Paris  authorities  deserve  all  our  thanks  for  having 
taken  the  initiative  in  this  matter,  and  although  the 
rules  proposed  may  be  very  imperfect,  it  is  far  esstor 
to  amend  than  to  construct.  Doubtless  these  rules 
will  be  attentively  considered,  and  such  alterations 
made  as  will  render  them  suitable  for  places  other 
than  Paris.  It  wilt  he  He.en  that  the  draughtsmen 
of  these  rules  assumed  that  the  work  would  be  under 
ground.  There  is  an  Association  of  Municipal  and 
Borough  Kugincers,  which  meets  periodically 
and  discusses  questions  relating  to  their  work. 
Might  we  suggest  theso  "rules,"  or  m  paper  upon 
this  question,  as  a  most  suitable  subject  for  discus- 
sion. Tbe  electric  light  eugineors  would  be  only  too 
pleased  to  contribute  of  their  experience  towards  tbe 
enlightenment  of  the  men  with  whom  tbey  hope  to 
be  brought  into  closer  contact.  In  all  that  concerns 
electric  lighting  Paris  has  stood  in  the  front  rank. 
Early  iu  the  forties,  experiments  were  carried  on  in 
the  Place  de  la  Concorde  by  M.  Archoroau  with  on 
arc  light,  but,  of  course,  the  cost  of  tbe  current 
obtained  by  moans  of  a  voltaic  combination  of  two 
hundred  pairs  made  such  liglitiug  economically  out 
of  the  question.  It  was  Paris  that  gave  the  eloetrio 
lighting  of  the  past  ten  years  tbe  ^p  that  made  it 
popular  and  poeaible.  It  seems  that  Paris  is  to  pavfl 
the  way   in   defining  tbe  connection  between  coo* 
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tractors  and   mnDicipalities  when  electric   ligbtiug 
IwcomeB  |^>ueral. 
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KEMIMSCENCES   OF  THE  LATE   SIR  CHARLES 
BKIGHT. 

Tu  TUK  EotroR  OF  TuK  Elkctrical  Enrinkkii. 

Silt, — The  very  bimentaTiIe  and  ttiidden  death  nf  oiir 
much  csto«mcd  Atid  congoninl  mumlwr  ot  tbc  olvctric;!! 
world.  Sir  (.'harles  tiright,  may  have  so  taken  your  bio- 
graphical WTitora  hv  8ur[iriiw  that  iierhni^-i  n  few  wmiln 
embodying  some  of  my  rominisccncca  of  Sir  CbAi'les  may 
provo  of  inlorost  bo  your  roadora.  I  vms  twice  his  principal 
Bsstfitant — once  in  I80:i,  until  the  Persian  (tuU  cable  was 
laid  in  1861,  and  njinin  for  a  fevr  months  at  a  later  perio^l. 

I  can  recollect  many  little  trattti  of  cliibroctur  thiit  struck 
me  suddenly  at  the  time,  ami  that  showed  mo  be  ha^l  a 
*ly  heart.  I  recollect  onco  when  I,  in  my  xeal  for 
ling  on  the  work  of  fittiii);  out  tfao  five  sbijM  for  thv 
'ftniian  Gulf  cable,  pressed  Kir  Charloa  to  t^ke  some  violent 
ste{ia  against  the  late  Mr.  W.  T.  Henley.  "  No,"  said  Sir 
Charles,  "  I  won't  do  that.  Bi'utUMt)  wu  hiive  the  irower  o[ 
gianls,  that  n  no  ruiixon  why  wc  should  use  it!  '  I  was 
silent  for  some  time.  I  accepted  the  rebuke,  and  I  hojie  1 
have  ever  eince  recollected  and  a<;to<l  on  the  moral  of  the 
words,  which  shon-cd  a  kindly  and  considerate  heart. 

Then,  again,  I  recollect  how  Sir  Charles  ust'd  to  whisper 
to  me  when  wo  were  ]>ayiivg  out  cable  from  the  "Manon 
Moore"  al  night.  "Oumo  down  below,"  he  said,  "my 
servant  is  opening  a  tin  uf  Bath  cha|>B";  and  down  we 
went,  and  I  never  enjoyed  anything  in  the  Persian 
Gulf  80  rniicb  ok  thent;  little  impromptu  suppers 
which  Sir  Charles  suddenly  invited  me  to.  Once,  1 
recollect,  when  we  arrived  on  board  the  P.  and  O.  steamer, 
off  Sues,  we  were  absolutely  starnii^,  but  »oMf4f^  urul  Per- 
8ian4Ur  w«r«  the  lu.w»  of  the  P.  and  0.  Com|iaijy  then. 
Chat}  as  dinniir  was  over,  we  coidd  mA  ijft  n  xniu  Ui  atl.  Sir 
Cbarifls  wa«  always  a  model  of  discipline,  and  would  not 
even  raise  his  voice  on  the  subject,  but  determined  to  niifier 
hunger  in  silence  so  as  to  ahowanexatnple  to  his  imjjiitiont  and 
excitable  assistant.  AVe  j»ac«l  the  deck  in  ailenthunger  for 
Bometime.  then  Sir  Chu.i'lea  be^n  to  suggeAt  that  we  should 
disciiEs  quietly  what  wl>  ^huitld  lHig  to  ^ve  for  dinner.  1 
immediately  tell  into  the  idea  (I  alwaj-s  was  imaginative,  if 
nothing  else).  "Jiilien  soup,  I  exclaimed.  "  Xo,"  .■uiid 
Sir  Cfaai-les  in  a  grave  tone,  "  half  a  do£«ii  oysters  and  a 
glass  of  Chablis."  "Oood,"  I  aaid,  "I  sec  you  iinderstand 
the  matter  better  than  I  do.  Sir  Charlea.  But  Btill,"  I  said 
in  4  pensive  way,  "  Julioii  souu  tnniiii  mtho  bad  on  empty 
stomaehs  like  oura ;  however,  I  waive  tho  jKiint  and  a4:ee[it 
the  oysters,  euch  ab  they  are."  "  Let  ub  got  on  to  tho  fiflh," 
■aid  Sir  Charles,  as  we  paced  thedeck  fanterand  faster  in  the 
doopeninc;  twili^t.  "Ftlet  iU  soles  aw  ijmtin  in  »  fuvouritedish 
of  mine.  Sir  Charles ;  would  you  mind  me  having  that!" 
"Certainly,  my  dear  fellow,  by  all  means ;  but  I  must  have 
some  cod  and  oyster  saiico  to  foUow."  '  Tft"  de  wjii  ai 
t(^tu« '  id  not  bad  when  you  are  noarly  etarvini;,  and  the 
stomach  is  in  a  weak  atate."  "That  ie  true,'  said  Sir 
Charies,  "but  'pttitspdUs  A  la  yietoria'  are  not  bad,"  and 
«o  wc  vent  on  pftcJng  the  deck  until  we  were  obliged  to 
tarn  in  awfully  hungry.  I  dreamt  about  that  dinner,  of 
COUTi^  all  night,  and  then  I  awoke  to  a  nhip's  boy  bringing 
me  a  cup  of  P.  and  O.  ship'*  coffee,  and  I  sufipose  that 
every  telegraph-engincar  or  cluctrician  knows,  to  bia  own 
cost,  what  P.  and  0.  morning  colTce  is.  If  they  don't  know, 
I  adviao  th«m  not  to  try  to  know,  don't  you  know. 

I  beliere  tho  P.  and  O.  have  rofoiinod  since  then,  so 
mongb  of  that  story  ;  but  /  shall  Ma/er  forget  it. 

Lot  mo  try  to  think  again. 

Oooe,  vhen  we  were  turning  Bome  cable  over  into  a  gua- 
hwtr,  about  two  milca  off  Biishire,  a  mistake,  between 
myself  and  a  young  clerk,  had  Iteen  made  aa  to  the  number 
of  revolutions  of  tho  machine  that  wm  measurinE  tho  cabio 
tJiat  wa.<i  being  tninshipiHxl  to  the  giuiHoat.  Too  miatiike 
wa«  discovered,  and  I  was  in  conAtcrnation.  We  were 
tbipping  into  the  gunboat  enough  to  Und  five  shore  ends. 
Sir  CbsrloB  graapeo  the  situatioD  iii  a  second,  uid  iusteaU  of 


blowing  rae  up  (which  "blowing  up"  I  should  probably 
have  |)aa»od  on  to  the  real  culprit,  a  {wor  hiirndesj  dork), 
simply  said  in  the  coolest  manner,  "1   will  go  a,shor«,| 
Webb,  and  carry  all  the  critics  with  me." 

I  could  find  in  my  memory,  if  I  had  time,  many  another 
xmall  anecdote  which  would  show  the  kitidt^-  fooling  that 
existed  in  the  heart  of  Sir  Charles  Bright — \ours,  Ac. 

F.  C.  Wkbb. 


THE  EQtllTABLR  TELEPTIONT^  ASSOnATTON. 
To  THE  Editor  or  Thk  Et.E(miirAi,  EsfiiNKER. 

Sir,  —It  having  come  to  the  knowledge  of  the  Equitable 
Telephone    Awociation    that  the  agents  of    the  United 
Telephone  (.'oinjNiiiy  art  cii-culating  reports  to  the  efTect^ 
that  tbo  Association  have  not  the  inteutjon  or  the  means 
of  defending  the  action  for  infringement  of  patent  that  the 
United  Telephone  Comtwny  have  thought  fit  to  commence 
against  them,  the  Antociiition  usV  the  favour  of  your  space 
to  give  these  most  unwarranted  reports  an  unqualified 
conti-adiction.    They  also  titke  the  opportunity  of  atatlng 
that  not  only  have  thcj  the  fullest  intention  of  contettingi 
tho  action  to  the  utmost,  but  have  also  every  confident 
that  they  will  be  successful  in  U]iholdiRg  the  freedom  of 
their  telephones. — Yours,  &e., 

A.  A.  C.  SwiNTox,  Director. 

The  Equitable  Telephone  Aaaociaiion,  Limited,  London, 
E.C.,  May  4th,  18««. 


PRACTICAL  OSES  OF  THE  ELECTRO-MAGNET. 


'I*he  following  descripUun  of  the  iiract-icul  employment  of 
the  elocLro-magnet  is  taken  from  the  Pittsburg  Press.- — "S,  T. 
Wellniiin,  the  duperintendenl  of  the  big  steel  works  at, 
C'leveknd,  corii-oivo<l  the  notiun  some  time  ago  Uui^t  a  largo  i 
electro-niu;;!!!;!.  suspuudml  by  a  chain  from  a  crane,  could  be 
omployod  very  profitablv  for  liftin"  masses  of  iron.  Sot 
being  an  elcLtriuiuti,  he  did  not  »eo  his  way  to  carrying  the 
thing  out  pi^iLctically.  Mr.  Buny,  an  tfluttrical  engineer  of 
Pittsburg,  Itoitig  on  the  spot,  volunteered  hia  ail  viceandsuper-i 
intendence.  Together  they  brought  the  thing  to  completion, 
and  it  is  now  working  with  great  ]Mrf«sction.  For  tne  con- 
struction of  the  eluctru-mngtiet  U)  be  experimented  with, 
two  bars  of  soft  iron  were  taken,  each  heing  Min.  long 
and  3ln.  in  diameter.  Thay  were  wrapped  with  a  multitude 
uf  strands  of  No.  14  R  and  S.  ^uge  covered  wire.  To 
combine  the  two  separate  magnets  thus  formed  into  one, 
they  were  linked  together  on  top  by  a  thinl  soft  iron  bar, 
square  in  the  cross  section.  For  trial  of  the  magnet  at  port«p.. 
tivc  work,  it  was  suspended  by  a  rojw  from  a  pneumatic 
crane,  lione  was  uaea,  as  it  was  found  that  a  chain  became 
niitgnetiMQ  and  did  not  act  very  well.  The  current  power 
sent  tbtoiigh  tho  wire  lo  induce  the  magnetism  wafll 
that  of  5(  to  <}  amperes.  It  wa«<  found  that  n  weight  i 
of  flOOtb.  eoidd  !»  lifted  up  handily,  and,  by  shutting 
off  the  cuiTont  and  lowering  the  magnet,  deposited 
anywhere  very  easily.  ...  At  one  part  o£  tho 
factory  where  this  electro-magnet  has  been  put  up, 
fourteen  or  fifteen  Pokcks  have  been  wont  to  be  kept 
cmplored  at  this  work.  They  are  now  in  tho  {Msitioa 
of  Ottieilo  in  tho  matter  oi  occupation,  the  magnet 
picking  up  two  or  three  billeti!  at  a  time  and  de|K>3iting 
them  in  a  car,  If  tho  thing  works  pcrmnncntty,  oji  it 
appeEurod  to  be  working  when  Mr.  Berry  left  Cleveland,  it 
looks  aa  if  one  boy  would  be  able  to  do  the  work  of  a  gnng 
of  men.  Hi«  duties  will  bo  those  of  lowering  the  magnet 
from  the  crana  on  to  soma  billets,  turning  on  tho 
current,  swin^ng  the  magnet  amnnd  to  the  top  of  a 
car,  cutting  off  the  current,  and  bringing  tha  crane 
back  to  it«  firtb  position.  The  crano  used  is  one  of  a 
very  su])erior  class,  being  adapted  to  turning  in  any 
possible  direction  almost  at  a  slight  movement  from  a 
pneumatic  valvo.  Tbc  turning  off  and  on  th«  electric 
switch,  n£  course,  woiild  require  no  expenditure  of  energy 
that  would  be  worth  speaking  of  at  alt.  It  b  intended  to 
construct  an  elect romagnet  of  wfter  and  more  appropriate 
iron  than  that  of  which  iho  first  cxpcrimcntul  one  wjls  made. 
The  amount  of  current,  also,  will  be  arranged  so  thutoidya 
portative  capacity  of  1501b.  or  so  at  the  jwlea  of  the  com 
binod  magneti  will  be  produced. '' — HciatHjii:  ^Amerkan, 


i 
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THE  STOCKEB  BOX  TELEPHONE. 


We  illustnto  thii«  week  thu  Stuckcr  Box  Ti^leiihonc,  » 
form  much  in  us*  in  Ciermatiy,  maimfiictnretl  l>y  tlie  (inn  of 
Stocker  and  C.V,  Leifmg.  Tlio  tranamitter  consiaU  of  a 
desk-.ihapDc)  cue,  tbv  litl  of  which    is  furiucxl    hy  tbu  iron 


vulcanite  mouthpioco  screws  upon  thift,  keeping  tbo  iron 
morabraiic  tightly  suokhoil.  lu  vbc  centre  of  the  box 
tftandn  tho  coil  with  iM  iron  cont.  So  far  tha  Bttkkor 
Box  Telephone  does  not  rlifTer  from  other  known  forms,  but 
it  hiis  itA  own  epocifil  aimngcni«tit  of  magnotit  and  pole- 
pioccs.     These  are  mado  of  njiure  sbeel,  heat  in  an  arc  of 


Tto,  I. 


vibrating  m^iubntne.  Tha  case  itself  <:ontAins  the  micro- 
phono  and  the  wcU -acting  Hwilcli,  and.  in  tyiw  2,  also  lh« 
workB  of  -in  electric  bell.  The  microphone  w  the  WBiial 
form,  with  two  sets  of  live  carbon  rods  and  three  connecting 
i»iec«.     Fig.  1  ahows  this  Lnvnsniilter  with  the  orciimuy 


Bell  receiver.  The  aliirm  in  this  caao  is  fixed  in  a  mitablo 
plact,  and  coimC'Cted  by  u  wire  to  the  binding  screwR  shown. 
Tbair  own  type  of  box  l^lepbuiw  bus  Huveral  new 
features.  It  consists,  as  shown  in  Fi^fe.  3  and  I,  of  ii  hiiuiII 
round  Hat  brui  box  ;  the  upper  edge  is  threndod.  and  the 


Piu.  3. 

nearly  SOOile^.     One  pole  of  tbis  eircttlar  oiagnet  corriea  a- 
connvcting  niece  of  iron  in  connection  with  the  and«r   And 
of  the  bobbin  coip.    To  the  other  imle  a  similar  connoctinij 
pitice  u  screwed,  which  ciurieo  a  ring  of  soft  iron  bont  round 
the  outride  of  ih«  coil  (Fig.  3).     One  end  of  the  magnet 


Fio.4. 


Fio.  a. 


therefore  forma  the  central  core,  and  the  concentric  ring- 
shaped  pole,  which  fiooB  round  tho  bobbin,  fornis  tho  otbw 
end.  The  centre  of  the  iron  mcnibruDO  ie  by  this  meuifl 
actuntod  by  both  poles  of  tho  mafjiiet.  obtaining  thus  both 
the  fitrongMt  and  the  most  e<jailly  distributed  magnnic 
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•wiub,  and  electric  bell.  The  microphone  us«l  here  ia  the 
onlinkr}'  veriiail  iU'rangemenL 

These  Mlophorim  havo  Ijooii  grently  usol  in  {irivute  in- 
eUllations,  but  are  conuDg,  by  dei^rees,  more  and  more  into 
uae  for  central  exchangOB.  Of  the  apparauis  for  exchange 
u«e,  we  illiutmta  the  fall-|>lat«  indii^itors  »nA  the  contacte. 
Fig-  8  shows  the  indicA^tor.  Tho  fail-{ilitto  if:  kc]it  in  [losi- 
tion  by  a  catch  at  tho  end  of  nn  iioii  iinn,  which  forntA  the 
amuiure  to  the  magnet.  The  further  iihi.irt  end  uf  ihi»  bar 
J8  ]>iiUed  dovrnwardji  by  ^  «hort  spiral  8|>ring.  the  teneioii  of 
vfaich  can  be  regulated  by  tho  sciew.  Whon  the  armature 
is  attracted  it  frees  the  fall-plate,  which  h  pushed  outward* 
by  a  email  flat  bnus  spring,  and  falls  forwurd. 

The  connection  between  two  M-inie  is  worked  by  inish 
oonlacte,  in  the  manner  shown  in  Fig.  *J.  The  wire  ii-oni 
the  falUplata  is  led  to  tho  vontat-t  aprinj;;  thi»,  ait  long  as 
the  push  is  not  iiiaertcd,  rc4t£  iijion  the  undorncatli  i-oi)t<u^t 
point,  which  is  connected  with  earth.  \\'hon  the  puih  is 
iiiso'tod,  it  raii^i  thiB  spring  and  diacoiinocts  it  from  earth, 
at  the  same  time  making  rammunicAtion  with  the  required 
wire. 

Fig.  to  shows  the  alteniate  current  ImII  of  the  same  finn. 
Two  permnnent  horse-ihoft  magnet^,  pluccd  side  liy  *i<lc,  are 
hunisbetl  with  amuU  olectro-niagncls  on  their  iin]>cr  [lolee, 
which  are  disposed  in  such  a  manner  that,  by  tne  tlow  of 
the  current  in  one  direction,  one  of  the  |>nl^e  ii^  strengthened, 
and  the  other  opposed  ;   by  the  up|>oHito  direction  nf  the 


rtft.  12. 

cWTontt  the  Srat  ta  opposed  and  the  latlnr  ntrengthenorl. 
Batwfwn  tlie  four  jmles,  moant«d  on  n  axis,  is  a  soft  iron 
bar,  on  which  tho  bell  lianimer  i«  fixed.  The  action  of 
th«se  four  |iolc«  is  as  follows:  1,  1^  3,  and   4  Iwing  the  four 

I  2 


I 


jioles,  and  a  b  the  mounted  armature,  1  and  3  will  pull  the 
»rtnaliire  in  one  direction,  and  2  and  i  in  the  oppostitc  If 
now  1  is  Htreijgthenetl,  and  '2  weaketivd,  tlie  clfect  of  I  and 
3  will  overcome  that  of  2  and  4,  and  the  aiiiuiture  will  gn 
to  1  and  3.  The  opposite  wilt  occur  whon  2  and  -1  ar^ 
Hiooger,  and  the  ui*mature  with  each  chnngu  of  current  will 
iROVe  hut^kwanl  an*l  fnrwai'd. 

Figs.  1 1  iind  la  jihiKtniie  an  oloclric  bull  indicator  which 
differs  somcwhitt  from  lh«  onlinarj-  c^nstnictioii.  A  ain)fle 
spool  elcctro-magn<H  is  fii£tenc<]  upnn  an  iron  Ui'^t-iiliitv. 
which  is  screwed  to  the  buck  of  the  indicatiir-caKO.  Lndur 
the  magnet,  springing  out  of  the  fauue-plato.  arc  two  projec- 
tions ;  on  these  are  two  pointed  scrt-wa,  which  act  as  axin  to 
tho  armiiturf.  This  is  bwit  at  right  angles,  and  can'ies  on 
ita  upper  end  a  catch,  which  holds  the  arm  of  rhe  fall  piece. 
Tills  ana.  to  which  tho  ntuiklier  m  fattened,  is  mountcfl  on 
an  axle,  turning  horixonUlly  on  a  pin  in  the  Uise-plate.  On 
the  other  end  of  this  id  Iho  HOcund  arm.  by  which  the  indi- 
c«tor  i«  raised  in  the  ordinar)-  way.  When  the  armature  ia 
«Unteted,  the  catch  releasee  the  arm,  which  lliorefore  falls. 


The  motion  of  the  Armature  is  eontrolla^  by  the  screw  meo 
below. 


ELECTRIC  UGHTING. 


FroposeJ  conditions  of  contract  under  which  electric  light 
wires  may  he  laid  in  the  streete  of  Paris  : — 

(Conlinufd  from  pafc  ilG.) 
CHAP.  11. 

NATURK,  DURATION,  AND  <,'OSDmC>NB  OF  AUTllOmSArtON. — 
WITHDRAWAL   Of  AUTIIORISATIOM. — RHiKStPnoN. 

Duration  of  tlu  AtUhtiriMtmi  grattUd  teiiheut  .\fnnopoiit. 
Art.  II.  The  |>rosentaiLthoriisationi3er»nt«dfora  ^riod 
of  1 8  years  from  the  date  of  the  notice  oT  appro%-al.  without 
any  m'onopolyor  privilege.  The  town  of  Paris  reserrea  to 
it.-«elf  the-  aliHotutc  ri^ht  uf  granliog  other  authonsations  of 
tho  sanm  kind,  even  within  the  extent  of  the  system  of  ways 
to  which  the  prc<si>nt  uiithoriwitinn  appliesL 

X'lturf   and  Liiaitatuni  of  Ibt  (ftummtfe  granted  rfUttire  ta 

SUtti. 

Art.  13.  The  town  of  Park  undertakca  to  reserve  to  the 
tii:eiiii>ee,  to  the  exclofion  of  ftU  othwe,  during  the  period  of 
the  anthurisatiou,  the  sitM  Ksenred  for  bis  system  of  con 
ductuns. 

It  reeorvM  to  itself  the  r^t  to  order,  and  even,  in 
of  urgency,  to  effect  the  removal  or  witbilruwal,  at  the 
uf  tho  licensee,  uf  any  portion  of  his  i^yi4ein  of  conductors 
whenever  the  interest  of  the  public  or  of  the  municipal 
service  renden  thia  course  expedient  The  licensee  will 
be  requested  at  least  Sre  days  Iwforehand,  except  where 
this  may  be  impossible,  to  carry  out  tliefte  removabr  or 
withdrawuls,  and,  in  case  he  should  fail  in  this,  the  town  : 
of  Paris  can  take  the  necessary  stcjKt  to  do  ao  at  theexpoc 
of  the  licensee  and  without  his  being  entitled  to  tiny' 
indemnity. 

Akt.  L3.  Tho  licensee  mutt  have  a  uniform  turitTfor  all 
aubscnbers  to  his  system,  provided  always  that,  this  shalli 
not  exceed  O.Ofif.  for  one  carcol  hour,  or  0,Ct»f.  for  A 
quuntibv  uf  eluctnL-u!  energy  suppliett  to  iiuliMt*ril>eni  equal 
to  one  fiorse-power  |jer  hour.  The  drafts  of  his  sulncrip- 
tion  policies,  in  which  tho  luminotia  inteneitJeB  nn*  to  be 
referred  to  the  atrcu),*  taken  as  unity,  should  be  approved 
bv  tho  Adniinisinitiun  after  the  apprubatiun  uf  the  Muni- 
cipul  Council. 

The  town  of  Paris  leserves  the  right  of  low^-ing  the 
above  j^ven  niinimiiof  |jrice»  every  Rve  yeart  fmui  the  date 
of  the  notice  that  authorisation  has  been  granted. 

Tlii«  revision  <if  prices,  which  M-ill  l>e  bused  upon  the  pn>, 
j^e-w  made  i[i  any  direction  by  ck-clrical  iiMlimtr}-,  whett 
fi*uui  the  puint  of  view  uf  luanufacture  or  of  cost,  will 
brought  forward  six  montjis  before  the  expiration  of  each 
|)eriod  of  five  years  by  the,3IunidiKd  Council  on  tho  report 
of  :l  consulting  committee  fi^rnied  of  four  raembem,  two  oi 
whom  will  bo  ap[)ointc4i  by  tho  council  in  eiNijancCioa  with 
the  Adminiatration,  and  two  by  the  licensee. 

Jn  C1A0  the  licensee  shonhl  not  nominate  experts,  tho 
nomination  will  be  made  by  legal  authority  at  the  rei|uea^  i 
of  tho  town  of  Paris. 

The  dedaion  of  the  Mumci[>al  Council  will  uke 
from  the  commencement  of  tho  new  jteiind. 

Tho  policies,  supptoments,  articles,  or  agrftementa  taking] 
ofToct  between  the  licenMC  and  bin  suliscriben  arc  to  he  Ja' 
threefold   copy,  one  copy  of  which,  Rigntsd   by   the  aociety 
and    the  subscribers,  shall  be  (orwaMed  to  the  town  of 
Paria. 

.4ny  reduction  in  the  tarilT  granted  hy  the  Uceiwee  to  his 
subscrilicn  will  bo  oonsiderod  as  pemumeut  until  the  expira- 
tion of  the  authorisation,  and  the  tarifia  may  not  again  be 
raised. 

ObiigaUoH  to  A(tfpt  (viy  Peinaiul  J»r  Svhsa^tion  within  liti 
iHttru-l  ifirM. 

Art.  U.  The  licunxee  aball  bu  obliged  to  supply,  tiwliir 

*  Ttic  catmI  in  ta  li«  ilotctniiaed  h  iii  thv  •\p*^1  b«tWMD  the  town  or 
Farit  Mill  ifae  Oat  Comptnjr. 


the  oonditione  of  his  poltcios,  olacU-icily  to  aiiy  pei-dun 
daniMiding  it  within  the  extent  of  the  B^-steni  worltod, 
except  within  the  thrM  InHt  yaara  of  the  authorisation 
granted. 

He  shsolutoly  diBcluins  the  right  to  insist  uj«n  the  carry- 
ing out  o[  the  Ulterior  inRtallatioos  of  eubscriuers. 

Art.  15.  The  licensee  shall  he  foniid  at  all  times  to 
ominge,  at  his  oxponse,  the  trwtJiUntion*  noce^iaary  for  nil 
r^otometric  tria.b  and  all  TcriRcationa  which  thu  Municii>al 
Coattcit  or  tbo  Administration  nuy  think  fit  to  carry  out. 

Piira. 
Art,  16.  The  licenHOfi  flhall  [lay  qimrttTly  to  the  town, 
ring  the  whole  dunition  of  the  autborituition — 

1.  A  siun  of  1(K)  francs  per  year  for  uiich  kitoiuetre  or 
fraction  of  a  kilometre  of  cotidiiits  laid  down ; 

2.  A  rate  of — 
t%  during  the  3  firKt  yeani  of  the  aiithoriBatian 
6%         „         3  following  yenr* 

'a*  If  »  n 


„         hsl  3  years. 

on  the  veriSed  receipta — veritied  either  hy  the  amuuiit  of 
the  mbecription  [xjheios,  liy  the  indiciitiona  of  counters,  or 
h%'  other  means  which  the  MuiiicijRil  Council  niiiy  elect. 
The  above  applies  both  to  lighting  and  to  motivt>  power. 
With  a  view  to  the  above,  the  licensee  shall  every  iiuarter 
disv  up  accounts  of  rccoipte  and  expenditure  in  the  course 
of  the  month  following  the  expiration  of  the  (|uiirterly 
p«riod.  No  deduction  shati  he  miule  by  reason  of  uon- 
tttyments ;  but  every  ccts-ation  of  subscription  duly  indicat«d 
by  the  licensee  will  ho  taken  into  account. 

The  licensee  will  ftssign  to  the  town  of  Paria  15  per  cent 
of  the  profits  which  ho  mity  realize  upon  electrical  inatalU- 
tiona  made  by  him  in  the  town  of  Paris  without  the  a&a  of 
tbe  public  rondi. 

Supplemmlari/  Dws  in  Cumpensalion  for  Town  0ms  wfitu 
Eledricity  is  ^rnerairji  oviMde  vf  Paris. 

,A^.  17-  Ii>  cases  where  electricity  in  generated  in  works 

PiirJK,  the   previoiiH  deduction  on  the  grow 

I  to  be  incrciiaud  by  one  per  cent. 

If  the  town  duos  in  rektioti  to  coiil  should  undergo  any 

variation,  tho  aupplemeiiLai-y  duen  are  to  vary  in  the  sainu 

I»ro|iortioti. 

Period  ailuuvd  fm  Pni/mml  »w!  Ol'lvfilkm  "f  Iht  LictmM  to 
Pmliiir  nil  iKifumrularjl  Kimlritfe. 

AbT,  18,  The  liconscK  shall  ijiiy  every  i|iiarter  the  alK>vc- 
acntioned  dues,  within  a  [Mjrnxl  of  uiglit  diiyx  from  the 
d«t«  of  ai>pIication  for  payment  made  by  tho  muiiicipat 
reooivcr.  He  will  nnjiply  every  iiecesftary  information  to 
the  functionaries  or  agunttt  of  the  town  whofte  duty  it  ia  to 
verify  the  accounts  in  relation  to  those  duon.  More  e«i»- 
cially  is  he  to  place  at  their  li  injwsal  the  hooks  and  diwu- 
mentfi  which  they  may  ru<|uii'o. 

CSv,prrmi"H  I"  It  al  thf  Coti  oj  Ike  Lu-ttmef. 
f  Art.  19.  The  oxpetwos  of  the  supcrviBion  exercised  by 
tlie  town  are  to  be  paid  by  tho  IJconsco,  and   they  niiiy  In; 
applied  for  within  the  ftrxt  fortnight  in  January,  and  shall 
be  considered  due  to  the  town  from  that  [>criod. 
I  Coiuliiwtis  (ij  thr  intfulriiuul  J  idh'^rifiition, 

'  Art.  20,  Tic  authorisation  shall  be  withdi-iwn  after 
notice  from  the  Municijal  Council  — 

!I.  If  the  licensee  shoulil  tntnsfer  to  third  [nartie^  the 
whole  or  a  jKirtion  of  tho  rights  and  obligations 
UKcribed  to  him  in  the  pre-ient  condition  of  contmct, 
without  the  cxpreiwiiutliority  in  writing  of  ihe  Prefect 
of  the  Seine  niter  notice  given  u>  theMnnici|Kd  Council, 
3.  If  he  has  not  cummenc£>d  the  working  within  the 
period  of  six  months  from  the  date  of  tlic  authorisa- 
tion, and  if  within  a  period  of  two  yeitr^  he  it  not  in  a 
position  to  aatisfy  any  demand  for  electricity  within 
his  system  of  conanctora. 
3,  If  during  the  period  of  the  authorisation  he  siiR|)anil3 
the   distribution  of  cUctriciiy,  ^^^^^jEhoto  or  a 
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]>ortioa  of  hia  network,  without  authority  from  the 
Municipal  Council. 

4.  If  the  licensee  should  not  conform  to  the  obtigatione 
imposed  upon  him  in  the  pr«6ent  conditions  of  con- 
tract 

Any  portions  of  the  condtietive  ayatem  authorised  to  bo 
earned  out,  and  that  shall  not  hare  been  utilised 
within  a  ))eriod  of  two  ye&rs,  or  which  have  ceased  to 
lie  niiliKed,  Khali  \m  withdrawn  from  the  licensee. 

In  coiw  of  Kmkniptoy  or  failure  of  the  licensee  the 
present  aut  ho  ligation  fthall  booonie  null  and  void. 

CantiUiona  of  Rrdfmplvm. 
Art.  21.  Tho  town  of  Paris  reserves  to  iteelf  the  right  of 
rodomption  at  any  }>eriod,  after  the  expii-atioii  of  the  10 
first  years  of  the  ifunition.     The  terms  of  redemption  shxll 
bo  determined  in  I  ho  (rdlowing  manner: — 

1 .  The  mean  ainiuiil  nett  returns  obtained  by  tbe 
licensee  during  thu  five  veara  preceding  that  in  which  the 
redemption  i&  to  be  earned  out  ehatl  be  calculated. 

These  mean  nett  returns  shall  constitute  the  amount  of 
an  annuity,  which  8hall  be  due  and  piiid  to  the  liccnstie 
during  each  of  the  romaining  years  of  the  duration  of  the 
present  authorisation. 

It  ihull  )>e  open  to  the  town  to  redeem  the  remaining 
annuities  by  the  payment  of  a  ca{jital  sum  representing  tlie 
actu;il  v;ilu«  of  these  annuities  at  a  mte  of  interest  of  Sve 
per  cent. 

2.  In  reganl  to  the  system  of  conductors,  the  mathines 
and  apparatus  of  every  description,  the  tools  in  the  work- 
shops, the  furniture  of  the  olhcos,  tho  lands,  buildingK,  &c., 
And  generally  to  all  things  employed  by  the  licensee  in  hia 
working,  the  town  of  Paris  will  take  thorn  over  in  entirety 
according  to  their  >-aluo  at  tho  period  of  purchase  ae  dator- 
mined  by  experts. 

This  value  shall  be  mid  to  the  licensee  within  six  months 
following  the  ]>eriod  of  puiThusc.  In  consideration  of  tbe 
p«yment  of  this  purchase  price,  the  liccnsoc  shall  assign  to 
the  town  all  his  rights  and  privileges,  leases,  Wation-s  con- 
tracts for  sate,  fin.,  provided  always  thut  thi«  assignment 
sliall  in  no  cose  have  tho  offset  of  implicating  the  tuwji  in 
any  actions  at  law  or  legal  difficulties  which  may  exist 
between  the  licensee  and  any  of  the  third  parties  at  the 
period  of  sale.  In  view  of  tho  obligations  of  this cIhubc,  the 
licensee  is  forbidden  to  alienate,  or  to  mortgiige  to  any  jwr- 
son  whatever,  the  premiua^nstituting  the  {>ro{ierty  of  the 
company  or  any  of  tbclilittalLitioiLs,  either  beneath  thu 
public  roads  or  .my  ]>rivate  property.  The  pi-emises  belong- 
ing to  the  licensee,  but  whicn  ai'e  not  yet  utib^ed  in  the 
workiiiij;  to  which  the  present  authortaatioii  upptics,  are 
exceptod  fixiui  tluA  clause. 

Surretidn  of  Ijuculitifi  tri  Proper  CondUtoa  at  the  tad  of  t/tg 
PiTUxi  of  Jtutkorisatim. 

Aht.  22,  At  the  jjcriod  assigned  fr)r  the  expiration  of  tho 
present  authoriiuttEon,  the  system  of  conductors  will  be  the 
property  of  the  town  unlesn  the  latter  ^hotdd  prefer  that  it 
shoidd  \tc  removud,  mid  in  this  case  the  localities  shall  be 
restored  to  their  original  condition  at  th«  ex]>enBe  of  the 
licensee,  under  his  directions  or  otherwise,  without  hia 
tuiving  claim  tu  any  indemnity. 

Thu  above  applies  also  in  rase  of  the  withdrawal  of  tho 
authorisation  either  (or  the  whole  or  for  a  portion  of  the 
system  of  conductorN. 

(To  be  eontiHued.) 


SOCIETY  OF  TELEGRAPH-ENGINEERS  AND 

ELECTRICUNS. 

C'BKTKAL  STATION  LIGHTING-TRANSFORKEBS  v. 
ACffMULAT0Ki*.-DI8CUSSI0N. 

(VontinacJfniiii  pa^e  430.) 

Mr.  OardoB  i^niiaiilarcd  Ihftt  eaoiiKli    bul  bevn  Mid   tu  «liii'a*t 

ji-ulv-risc  Mr.  Cioin|iton  :  liUt,  [>r<it«blv,  llist  ^iitl^iusii  wuuld  liavc 
uAti\  xlilli'irtit  vk-w  hiulhv  been  preMut.  Tb<i  ttul  Jlagnuus  which 
Mt.  Crr>in]itiiu  had  |ir«>iluoed  kticiwcil  di-Mly  Ihal  in  Aiueriea,  «a  in 
Eniiluiil.  til'  iMri'xl  of  liravietl  loail  «ru  sImuI  tlw  itinnnr  Iiour.  Tim 
»tani  ill  tlieil  OounM  MOUiad  to  fitilit  KKiia't  tlm  tranfornior  lytiLi'tii. 
which,  bi  »ides  BOwtwng  iuhnmnt  'Ipfr-cM  rrc|iiir<4l  fur  Kh  success  tbst 
orabeod  xirMiliould  b«tll«w«<l  to  be  run.ttuA  uv t..U..V  .^1.!!f«k  tu* 
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ihould  tw  [wnnitUd,  and  thai  all  spare  gM  shouM  li»  omitttul ,  na  no 
U>  cnt  down  the  <upiul  nutln;  to  make  &  eool  comiMrison  witli  the 
Kc^tiniulalor  Rf»[«ni.  IIIk  i'\i«rJon<:«  uf  tlie  abacnce  of  spai«  gt*v 
>liowt<l  \h,M  ii  hiwl  ailc|irv*uU[>i;eQi;i:t  apontheeiitfiiiMr'aaltuudanto. 
Mr  (.'ri  iu|>tvii  n»s  al  a  (luKuLvaiitaKO,  aa  h«  oauliT  ii»t  i|uot«  actual 
TacU  wiilinul  a]i]«MLiif;  to  adveKiiw  hift  oirn  trib-m,  trhidi  waaMii- 
twry  to  Che  «t-irit  In  winch  papera,  ami  the  Jbcuulons  uiion  them, 
iliioiilil  he  liroui'hl  befom  the  not'itty.  He  hiiii'dr  hail  no  iiitMiul  in 
auy  parlUTilai  ajiiatatits,  ami  rotilii  sjuvik  n-itli  1«m  rcMive.  He  Wl 
eiiUrreJ  into  n.  coBtracT  miih  Mr.  C'roinjiton,  ilalcil  22iicl  Detriiitwfr, 
I8S7,  H'hkh  prDvi-JtHl  tliat  fikIiI  liddcTini  of  fiO  cclU,  anJ  12  •)>ara 
'  orlln,  iiiaki))|;  392  iii  oU,  *h«iil>l  \k  •npittitxl  far  £3,320,  or  4)6.  lb*,  por 
Mil  ;  tint,  na  four  <>r  auch  eella  woiiUl  a-|iiii1  nno  of  the  celli  tnk«n  in 
Mr.  CtMUi^iluri'i  i'>liiimtfl,  £27  nhoiilii  he  lakrn  In  Im  i!nm]iarBil  ajtauist 
hi)<  i{uutalii)ii  of  C40  |m'  idl.  Tlu>  iionr'*!  itiB^hatKv  of  t)io  'innrtor- 
veil  niiA  In  lir  IDS  aiii]K-rra,  willi  •!  rajtarilj  of  625  iilii|>crci  :  lii>'  i:r11i 
were  la  bir  ra|>ahln  of  Ji^hiigiiiK  at  200  amiwrr,*.  nrilh  a  rapartrj' of 
57fi  aiii(ierv>  ;  llii!  I'HIon-in-y  at  106  aiajNJtirM  U-  l'«  iml  Ifw"  tlian  75  per 
«ciit..  At  76  ani|ii-n'>  imt  Ikxh  Ihitii  9;S  J^ir  i'i:iit.,  niiil  «l  16  nriipurtA  tkiC 
lou  tliaii  90  tNir  rutit.  ,\ay  iii8iiflir'i<'ni-y  wait  to  (<>>  i»rl  1>V  Ihp  cni)- 
limftore  at  tlipi(  own  p»ippii»p.  Th*  coulrayl  wft»  fur  livn  y»iipi.  the 
rolln  [o  h«  krpt  in  all  reajiecu  isjiial  co  new  fur  121  I'*'''  i-'etit.  ii|jdii  lUti 
contract  iiricp.  Tlioit  were  actual  lauta  wlileh  Mr.  Crorni>Ioii  coalJ 
aoi  ttaic  far  hluuulf, 

B[r.  SoUon  ruiiKnttulaled  Mr.  OopIob  for  iLnviiig  entered  tli«  brea«li 
aa  an  adrtieate  o>Y  aeeontlaiy  b4tt<rle«^  He  hail  neror  heAril  such  a 
oiie-avleil  dUciiwloii  hefan  at  «  mMtlnff  of  the  todetj.  Piof,  FotIk.-* 
hait  eriliciaeil  Uie  figures  giveu  b^  Sir.  Croiniiton  ao  uufavuurahly  ai  tu 
tuaki.'  imii«[uniicn  apjKiti',  relativrly.  far  gnuiv  Knoiicmiioal  than  anni- 
mulilon.  Ovrrhewl  wtm  wnulil  nol  l«  toleratpd  in  tlii*  1:01111117,  aiiil 
haviiif*  heun  in  the  Uiiitoil  Stntca  not  many  tnoiithn  ».g«,  he  knew  thoit 
tlio  olternntinf;  (^iimrnt  mtvint  then  weT<  caniol  «at  only  becauac  the 
Amencaua  aftoimnotUti (I  ihcnuMlrfa  to  oircunntaried  which  wpi-e 
*i]ii[>ly  iiot  »d!iiiii*ible  in  KtigUnil.  NftaannrnginriT  wotilii  aricmpt 
to  lay  down  nvitrlieail  maiMii  t"  luplilyan  inula  I  la  I  inn  11 1  100.000  Iif;hti% 
and  thnrs  wH  no  eiMrifiics  to  ihow  what  urouhl  be  the  conditian  of 
inch  a  KTRtein  wuon  nullified  ri^liL  and  left  nndcrgroand.  Hr. 
llainniouire  otpoticiitc  with  alteritatiiijj  cuneiita  en  an  uiiJuri;ri»iiid 
Kjitem,  •ii]>l'lyiiig  a  few  liuudrml  lights  with  maiui  a  few  inil«a  lonfc, 
cfiH  not  cDalds  a  oonolnaion  to  h*  drairn  u  t«  what  would  omut  when 
100,000  lights  were  fad.  The  fajA  that  even  the  moat  anient  adraoatf^* 
of  alternatiDg  Gurc«nts.  of  nhoni  Mr.  Kat>i<  vis,  he  Th'itLglil.  an  tn- 
Blaniw,  vttv  i-reiiareil  to  adopt  batterin  when  tlipy  ivcrt  "itlSctfnUj 
roUshle,  wai  an  alnululu  aclitiuwMKinejit  that  a  svali'in  hiWRd  ii|inn 
tlieeni|tlurnirnt  of  batlerii-H  uiaa  tlir  i<ln>l  ayitcni,  anil  an  admlMJoii 
that  the  allcruBtinKtrauiforuieru-aa  only  aatep'K>fJ!<V)tctn,  Secondary 
batttriMi  had  heen  wubJMtcd  to  tnnch  cdiiim,  and  had  gat  into  dit^apA 
on  uivnuni  of  institlideiit  attention,  liecaum  they  did  not  ehangti 
culiwr,  or  <1ci  anything  icinarkabln  btiror*  rniiiig  wtdiiu,  anil,  th^reforo. 
thf  UEirkmrn  imuil  thtm  a*  Iwingall  nuht.  In  the  hands  of  wui' 
patent  mm  lliaedilllciilcicadiKAiiiiMrol.  IIo  would  aak  Ur,  Crunipton 
wbiit  bv  noidd  di>  in  the  caao  ol  an  imtalla'ton  q(  lOO.OOO  lighta,  as 
a^uiixt  llmt  ijf  10,000  liiehta,  which  \m  hail  caktilst-.-d  (01.  U'ould 
he  inerMM  the  numlxr  aflooal  enntraa  plaMd  in  series  from  a  ainj^le 
aonree  of  anpplf,  or  have  a  separate  generating  stitton  for  evm-  att  of 
four  BUb-oantrea  t  In  the  foimer  «aae  the  uJtfeivnr'e  uf  potential  wunlil 
liae  to  aoniolliInK  ConsiiJL'rulili',  ainl  tlie  daug»t  of  U-akat,'''  w'l'd  It  so 
gratt  tliat  the  unaTK'iiif;  luid  rlbclinrgiug  miint  lie  done  at  {\ie  tame 
time;  or  there  iiiiist  be  Iwip  mta  pf  balterica oti  tti  the  B.T.K.  ayitcm, 
which  did  not  allow  of  charging  and  dUeliaiginj;  at  the  mine  titne.  If, 
liowevftr.  a  ivatem  of  eontitiUftua  cnrreot  tranifotroeri  ant!  batt<riej 
wnv  luwd,  tlien  during  Iho  jaiIdiI  el  madiutn  demand  i>l>i>\it  anrdiaU 
of  tile  lLT:te|  llin  whole  plant  wonld  bfl  in  O|.)cratjon.  but  thrn>  ironkl 
b«  a  anniliis  lunrnl.  whirh  would  gu  lo  charge  lh<;  iKifteiicf:  and 
duiiag  tlir  fcriml  n(  ndnimi'm  denmod  the  lutlerira  woidd  sapply 
the  Ui'CMaary  cnirrnl.  Siicli  a  ejsteiu  had  the  odvautagaa  of 
bainffahlo  locluiir^  eliii-age  baltiirict  and  *up|>ly  iuotivi>  iwwn,  and 
avoidNl  tho  neNMtf  of  having  ■  bulk  of  batteriM  to  mpjil^the  whole 
of  tliecnrreiit.  Some  people  might  roganl  one  aa  a  liarmleoa  tnibe«lle 
for  fniegealiDg  ani^h  n  ayilQiD,  beoaiuie  the  continuoua  tnrrciit  Injis- 
funiicr  wna  a  revalring  idow  uf  Riecliuiiain,  dilllcult  of  iiuulutiuu.  and 
all  llir  real  of  It.  Tlial  wa8  true,  but  aiioh  tninsfonnem  would  iKit  l>e 
placed  on  cuu«'iniL-r>'  nreinlspe  :  and  in  looal  centres,  wliich  were  a 
n«!M«Lty,  nhatevet  tile  ayiteni  of  -luttiibulion,  it  did  not  rnatCRr 
whether  the  meohaniam  wa»  revolnnR  or  filationary.  A  little  moro 
ntlcntiun  wu  re([iiired  by  i evolving  ap[>ai'atua,  ImL  liicro  wiinr  enen. 
pvtuntitiK  advontaft".  H«  wiu  i]^uite  cuuvinotd  tlut  a  liatlmy  ayi.tttin 
wniiiil  tw  thr  siynlrni  •■(  ihc  ftitnrr. 

Kr,  &ob«rt  Hommoad  iiointcH  out  that  thu  aTHtmis  at  Drifliton 
and  tJutWiiroe  were  not  the  eniall  waiter  of  a  few  mindrml  ligkia  and 
a  fvw  niil'-i  of  wire,  but  nhould  morenroparly  be  refcricil  to  oa  can- 
■utingof  a  few  tliMniand  lighlHaud  S3  milea  of  win,  which  had  been 
in  wort  for  aeven  y<^n. 

Mr.  B«raftr<l  I>rft)M:  I  ouito  agr««  wilh  Mr.  Cramptoa  that 
ihoio  of  iH  wfiri  jiv  o'liiiiocM  with  the  inuiiufacture  of  si'coudiii^ 
Laitiirict  aiu  iiiiiih  indi'hii-d  to  liim  for  the  way  in  whiuh  In.-  liaa  pluodt-d 
uur  laj"-,  )>iit  ]  do  m<l  ihiiik  wo  liavn  iinicli  to  tbank  him  fw  in  lianng 
alhvM  to  Mr.  Hamniond'a  warb  aa  "  temporary  Ughtiiiff."  This  ban 
brought  iiiwn  the  (nioifeuding  bntt4ry  a  perfect  storm  of  tbiui*.  whieh 
I  uannot  f  vlp  thinking  it  would  hare  eacaped  If  Mr.  Hammund  hail 
been  k-fl  alone,  eapeciauy  aa  tbfa  ecnCleinan  bna  only  lately  put  down 
Bome  of  thla  DulijtDud  apparatus  for  the  l^lilbg  of  hb  unii  honsi^.  The 
ftist  queatioH  wbloh  we  have  l-^  ooniider,  hi  eomtwring  the  HY"'einii,  in, 
mppodna  ttial  both  are  irorking  over  tbv  aaaie  arra-whtcU  a  tn  be 
jWWeTre*!  by  the  public  I  My  own  opinion  ia  that  the  bitten-  ay.tein 
would  earrr  the  day,  emsn  though  li,  per  nnit  a-f-re  charj,'™!, 
iiuiead  of  7'^t.  Ill  tiiv  Kmt  pJac«,  tney  aivaJraidof  ihc  high-tension 
sywtein,  and  aliu  are  prijiiiliced  in  favour  of  tlic  idea  of  }iitmpiiifi  tnio 
a  reNTCoir  from  whirh  you  draw  im  miniinl,  and  it  apjinini  tn  them, 
Amn  M  cotnmoa  aenat  point  cf  view,  tliat  tbU  i«  more  iGliabl«  than 


dnpiiiiidinK  on  moving  macJiinery.  Kattnry  aysten'*  tnoal  b*  divided 
into  two  diatinct  claanea.  thixo  in  which  the  IntUry  ia  eliarp*d  in  tho 
day  time  and  afterwards  avpam tod  from  the  dynamo  and  diaokargvd  on 
to  the  Inmua  ;  in  thb  eaan  tho  depreciation  will  amomnt  to  Ifi  pv 
CMiU  and  trie efEoJency  to 70-  Thn  *eoond  ayitini  i*  where  dTnamo 
and  Mil*  ar«  run  tr^^her  during  the  haavioat  part  o(  the  lighting^ 
wh«B  the  depreciation  willb*aboul7i»rceiiLand  theeffidnncrSS'tSO 
ix>ri?eur.  There.aeema  to  be  a  pravauing  oolioo  that  the  very  prtSBBOa 
of  hattcrtea  in  the  insullatlou  involve*  tSe losa  of  40  per  cent,  of  •U  Hi* 
current  um«I  in  llif  lamps,  Tlila  la  nol  the  ■^aao.  It  ia  only  Ika 
rnrrcnt  which  goo  into  the  bntterie*  and  il  reronrerted  Iw^k  again 
thrti  iiilfivni  any  tnu.  If  a  eherging  ciirreat  of  fiOO  volt*  ia  employed, 
there  will  be  no  lUnger  to  iif~  ;  no  IcuB  is  convenion  of  the  cumoi 
iiiuhI  by  the  hLuipH  to  tho  full  extent  of  tliu  dynamo  onlput :  thneewi 
be  no  anilden  bitjakdown  ;  the  atdiun  lan  be  worke>l  with  one  ihift  of 
men  ;  unil  llie  rtiginn  ronslantly  kqit  going  at  (he  fioini  of  groa'evt 
rcitnnniy.  t'ndrr  thcee  dirtiiniitannn,  1  iiannnl  but  think  that 
l.tttprii'i  will  voiiipam  very  favourably  with  nwodilnrY  g^in-ratort 
Tbi;  iiijtiii  onenti-fin   ia  the  iVfU-wiatioii  of  Ihp  lottcrio*  ;  and  1  onit* 

X«(i  with  «r.  Kelloii  I  hat  tlm  (uwt  in  n»i  nritcrion,  for  they  liavp  Wli 
,  i.ie»l  iu  itolalod  in-lallaliona  in  the  hamla  of  people  wlio  liave 
no  iiloa  how  to  use  Ihein.  Hatlciies  property  looked  alter  will 
laat  ivrirc  or  thitw  liiurs  oa  long  as  ilioso  which  an*  aot  irailer  prupit 
sufKTvUiou.  I  waa  glikd  In  hi«T  froui  Mr.  Orompton  tbat  the  oella 
which  Mi.  (iurhani  ainl  I  made  for  the  Vi-nna  work,  for  which  lia 
made  the  dj-iumoa,  are  doing  «o  well,  aa  alM  thoae  which  we  aiad« 
for  Mr.  I'tix-m.  There  Ii  another  use  to  whieh  I  would  refer,  nro- 
hatity  tliv  oldeat  Iwttetv  iu  Loudon,  namely,  thnae  at  the  P.  and  0. 
oflifnn,  thn  jilatea  for  w nil' h  n-ere  niajlr  evrn  befon*  »e  Uowno  tam- 
nectcd  nith  the  Storagr  Conijiany,  Thi-.ie  eells  have  laitnl  four  ycvt, 
and  are  now  in  jKTlect  cv^er,  a  reiult  mtirely  due  to  tlie  way  in  whkb 
Mi.  Hall,  Ihc  en^noer,  boa  looked  after  thorn.  Tbat  balleriea 
ean  be  leen  whleh  have  worked  in  tlila  way  eleauly  aliown  that 
they  can  ho  rrlirul  upon  under  <;i!rtain  eonditiona.  but  tot 
the  in'ewnt  I  do  not  i^nw  with  Mr.  Cmmptoin  that  In  Itat 
coat  and  maintnnaTire  they  can  W  ina<)i>tooon)|Mr*  wiib  thaaocMidan 
gcneratoi  avatrini.  VTliorc  exponas  ii  tin*  main  ohjecl,  tlw  di>trict  a 
eprcad,  and  large  halla  hare  to  be  Ul  nioic  than  private  lionsos,  tlM 
alteriialing  ayateni  will  undonbteilly  \k  moat  uee-I,  but  I  do  not  attach 
much  iniportanM  to  the  fact  that  in  Ameriea  the  tianRfonaer  i| 
ia  the  only  one  vhicli  haa  made  any  way,  for  the  ANUnouu 
practically  only  one  eonn]iaiiy  who  are  deroUng  tfaenoariras  to  1 
■rrtoiidanr  batteries,  and  they  came  over  to  Knglatid  only  a  year 
Wk  to  Inam  hcin  to  make  thi^iii.  If  the  same  amount  of  urala 
time  bod  bctrn  exiiended  on  battrrics  in  America  oa on  trviafonni 
■lioittd  no  doubt  nave  heard  from  IVof.  Forbeeof  thchnndredaof 
batltrieaheaaw,aawe1l  aa  theUrgequantitioaof  traniformert.  Au 
lir  eontrivuicoa  will,  no  doubt,  \*  uwfiil  ;  but  I  ann  no  n-axin  why  the 
lytteni  abonld  not  bn  itarted  without  ilmm,  proTiiioil  the  oclla  btf  pnt 
in  central  diilribuling  depots,  for  the  roan  iu  char^  can  euily  fwitrh 
the  tmtl^riea  in  and  out  by  band,  as  leiiuiied.  In  AmmiCB  one  aeea 
Sre  ur  aij;  large  vn^uea  and  dyimmea  dde  It}'  aide ;  tnt  it  Ihs  ■«W 
beon  etatvl  tliat  tha  atalian  oould  not  tneceed  bacauae  the  anniMB  4o 
not  start  and  atop  antomaCically  aocording  to  the  work  in  tCa  laiB|^ 
circuit.  Final  I V,  I  atn  of  opinion  tbat  both  lyateins  nan  be  mada  10 
work  quite  uliifsetorlly.  and  to  ]iay  their  w-av  ;  bot  1  am  convinced 
Ihut  the  i)iie>tion  u  to  whieli  xyitein  ia  moM-Urgely  adopted  fur  the 
next  few  yi-ars  in  England  trill  dqwnd  very  mnah  niocr  u|Kni  the  cngi- 
neeia  than  upo-n  the  eyateui  itaolf.  Whichever  gets  the  ixtt  mm  in  tbic 
«arly  cUyewdlbeentnc  fuhic>nitl>lo.  and  mote  time  will  be  devoted  to  ita 
develupmont.  If  the  battery  ayiteui  only  rccdre  the  aame  attention 
u  tliD  ucondnry  grnerntnr  in-nicm,  ami  gool  nraftieol  aoginaen  an 
intnuralril  in  irx  dniidopmen'c,  1  oannot  bnt  tliink  Uiat  iKe  battojr 
Kjateni  ivill  lifM  it-'  own  Imth  now  and  in  tliefotiirc. 

Mr,  rrsAk  KiBC,  im  the  fii-sl  iii&n  in  England  who  pat  »  mtem 
of  secondary  battery  diatiibiitiou  into  practice,  at  Golobeater,  bad  rcail 
Hr.  Ooinptan'e  iiajwr  and  ltttune<l  to  tlie  argmneuta  with  mach 
intor«8t.  Mr.  Oompton  might  hLve  utilised  a  huher  tensloii  for  hU 
chareinK  arrangeiuenu.  Heliad  himself  used  at  i&lcherter  an  B.M.F. 
of  lIzSO  volts  for  two  and  i  ImlTyiiant  M-itliout  hitch  or  ilUficuIly,  aad 
the  ohIiIl's  when  takin  up  wr^ti^  ah  prfeL-t  aa  when  laiil  down.  At  tbe 
ienideni».'  of  Itaroii  Qatlimdiild,  626  roltfl  were  vupplird  ihroo^  ■ 
uf  charging  eable,  uudcrxround,  without  trouble  as  rv|^rd*  inaul  ~ 

Mr.  Cromptona  provLsi-^i  of  only  four  atibaidiarY  ataboni  w»*  tiM 

Atleaat  10  battery  itjitiona  were  required  ;  thongh  foranarM  Kke  E«a 
lingLon  protmbty  ax  would  do,  bntcnrtauily  not  fonr.  Ha  wisaatremg 
ailvorate  of  th»  itora^  ayatew,  and  hia  KXperiaiHa  ou  that  reliance 
could  not  \m  pUc«rl  on  thoconnnDoua  ronningaf  any  druamo  ma<'htn« 
The  nyatcui  must  bo  snch  that  the  consumer  stioufil  Mwmya  ham  Us 
Biaxinium  light  aTallable,  and  then)  ebould  !«  no  1  iak  that  the  dyiMin 
might  fail  at  the  momentof  maxiiuura  loafl.  A'l  italtiiientA  in  re«u4 
to  thn  durabilitjr  of  atorage  1>at1eri(«  were  bitaed  npon  baneriea  wkieli 
poHenod  iidieront  dc>feoti.  but  ib^re  wa-i  not  the  amallMt  reaatm  why 
a  tiatleiy  aliould  not  Iw  niade  iu  wliiuh  it  wunld  I<e  aluoliitely  iiajioaihie 
for  any  wasteful  tnternal  action  10  take  place.  The  de{Hi>it  orilKont 
uf  16(u.  activL-  material  uientiontil  by  Prof,  Korlwn  raa  beside 
matter  alCogithei-.  Tlicy  did  not  put  Juat  vn»igh  a^'tive  material  , 
the  will  to  give  the  dursl>iiily  wantetl;  aonii't iinta  ft  waa  lour  "«■ 
tlrae«  as  inneh.  Krigitietrt  Wlio  pnvpou>l  n-iii^  nloiatv  bitlriei  wvoU 
eume  lugriff  if  thov  niti-mplod  locknrgi'  n  nniiitier  of  ih'-ni  in  par^ld. 
.Siuiage  I'vlla  niLint  Im  eliargnl  in  wriea  so  tint  tbey  thould  allTeoaife 
an  i.|rntii-.il  idiaigc  llrag[i-cil  with  Mr.  OuiDpton'a  luopoea]  to  lu* 
lirii'k  lii'urlieH.  lur  Itf  liod  uwd  thrm  at  Cok'heetvr.  and  tlicy  laiiiiiiiJ 
ai  gpiod  ii«  '^■ll^■ll  tiiBl  iniil. 

Mr.  Stuart  Roaaall  poititt-d  to  auecDaatUl  inatsniNT*  of  uaJ< 
nablut  having  been  laid.     Early  failures  vera  dne  t  •  lii*uHi(^>pni 
tion.  and  the  vablea  wero  oftan  defective  before  a  eurreut  Itad  U 
through  thum.     Undergrauud  cables  were  iu»l  fur  the   A.T. 
in  riiiliuteUibin,  whieh  lisd  not  betui  refumd  to  by  I'mf  Korhes, 
was  Htated  in  arvui-nt  dltoiuHion  at  Pittsburg  that  woia  fifteen  in: 
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undrrsfoani)  poniluoton  wor*  walking  with  rery  »tub«tary  rMiilts 
wi(fi  th(>  altMnftling-eorrvint  mura.  At  Jlitnn,  otblu  wrt  uiM  for 
1.500  valla  coiiiitiutms,  *nd  2,000  vulu  alU-niriLtng  (.'Lvrrcui  cin^iiiu.  In 
thf  Hwrra  In  KruMteli  Hiiiu  tivo  milM  nf  rnlilra  wirkol  ulUfm^tcirily 
wiik  1,400  vultx  taotiinioiia  currriit.  Tlic  t'i>Mi«tar  ami  Kaxllxinnic 
OWM  had  tiocn  alroadir  rcfemxl  tn.  At  SilTrrtnwii,  tlnpir  i-ipcrii-ticr  o( 
lUHltrgroun'I  circuit!  cxtcndcii  f<ir  firr  Ttiir>,  the  iMMiive  Mid  negative 
emrlniOtani  loi  irc  Ht(lit  pim-iiiu  lay  tA([i'tlwr  in  Itio  mmn  ItkrcIi,  luni 
Bortp&ir  hud  l>cnn  ti«r>-uuiiy  aI  nil  t»  th>  taViIm.  [f  a  liigh-trnnnn 
■jvwni  of  aijy  sotL  wcmiuuvj,  noilotiht  jiiiiBoiii  Icnnwlpilffii noiiltl  nnalilo 
it  to  bi!  put  iiiiclciKrouiid  in  inch  a  manueir  m  to  ^ve  MlUfactoi^ 
naall4>  Ho  «iDiiucie>l  Iliat  ilr.  CrooiiitoD  lud  been  too  IJtmral  iu  hli 
•UffwajiM  for  copper  Tor  bis  inainft. 

Mr,  C,  T>  nMtw«o4  Mill  that  brii:k  auWajrt  IB  IiKUea  sqimievLTc 
not  poa«ib1<>  ill  Loii'i'iji  Blri*t».  It  itM  frMiieiitlj-ilitViriill,  I'umi  the 
|>r««iirv  oriti|-;<ly  \n\Hi  of  various  kinili,  anil  ewin^  to  em]  iiiiuotdiunl 
OflUn,  to  pot  J'uwu  31ii.  ^1iI^l)^■-  His  uxiHTioiiui!  (^Diiviiituul  htiit  that 
irtili  pipeaooQUiiiiog  H'ril-iii«tliitM  tiMi<luftrin  vru  Itia  liuil  MTiitiim 
pradkalile  fur  the  vjist.  (.'ity  of  IiotkIuh. 

TbediKuwion  vha  tlion  rlnwi,  and  ihfl  Triviidciit  annomicei]  iImi 
Mr,  Cr«inpt«a  would  reply  on  May  l7tL 

CVrrredmL— Iti  thp  rr|iori  nf  iln-  ipccch  of  Mr.  W.  B,  EnOTi,  in  last 
week'a  wiiif,  ho  uko  m  to  ofinwit  m  rollovrn  :  Fir  "  Jisirihulc  from 
Tour  oentTM  at  an  aggtogatv  of  600  rolia,"  tto-l  "<li»irilrii(o  fruiii  four 
fwntrM  an  »ggt>-((«'»  oumnt  of  6.000  i»iu[fti->("  -,  n-in]  f-tr  "  lwr.«y»tMJn 
ol  iluilribiition  baf.jto  thOTO.  ftnc  by  mnirn  at  low  imf^nti!!!.  lOO'  vnlta, 
Will  th*  ntbor  al  liigh  poteuiial,  2,000  volM,  "  i«ail  "two  HyflLmH  of 
T.  (lixuihiitiikn  Iwfttre  Ui»m.  one  fmiu  a  few  CraiitfuiniLTi  ny  (tljdri- 
itiug  maliu  at.  100  ^ulla,  ibc  otliui-  liv  ImiuifornirTa  in  each  lioiui' 
with  a  liigli  (lOUiitUl  cbnrKins  nptnork  in  2,000  volt*" 
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PARLIAMENTARY   INTELUGENCE. 


COAST  TEf-BdRAPHS. 

Iu  the  HfJiiii'  (if  Itonli,  un  Friflay.  April  87tb, 

The  SatI  of  Moiicy  rmc  to  cull  attcijtion  to  tlt«  report  of  Ibc 
oouiinitte*  ap]iriinlnl  I>y  Uii:  Kanni  rif  Traili^  to  iiii|ii<n)  into  titu 
deairability  of  clactrical  oDmiaiiDica*.i«u  iKtwccn  liRht'TcaacIa  and  out- 
Inqg  light KtUM  and  thc»lioi>;.  llv  snid  that  u  iiit«r«sting  diKiu- 
doD  Ml  thi*  important  qiiiration  hail  lucii  r£i:oiitly  beld  at  a  mMtiiig 
of  Iha  A(KK'iat«d  Chinilit<rii  of  Cammorcr,  mid  nt  a  mmrtitig  of  Ibn 
rinnouth  Chambnr,  of  mhii-b  bn  »«*  a  iufidIiit,  a  drliatci  had  bapn 
MM  on  tht  queilioD,  ntiieli  nas  well  worth  ntlrntioii.  Tlir  coinmitlec 
haa  dealt  eiduilruly  with  ligbtalilpa  and  li^hthoiucs  on  tlic  Tliftui' », 
thoi^[b  ttiu  rKuiuitiuudaliuuB  of  lome  Chamlicia  cif  Cvmiaun.-tt  wut  no 
far  a*  to  urgt<  tlist  oablu  all  Toiiiid  (bo  ooaat  «b<nild  cutiunct  all  the 
lighthoiuai  with  Ike  QeuFal  I'ont  Ofltco  Bjatem.  Tbat,  hon»v«r, 
would  probablv  iovolve  too  grut  etpenw.  H«  hopcl  lUal  the  Bill 
<aUeb  he  bttUevod  waa  ttuirtU'  Iu  bv  iutrodund  would  uimblu 
Ueyd'a  to  piirDHana  aitc*  for  tbeir  liiinnl  st«.tii)iu.  WIirtt  ilinro 
im  oommunioatioiis  by  rookol:!  or  iiy.si\  ibc  trn-keln  might  not 
be  aoaii  uid  tha  gaui  might  not  be  htsu^l,  particMlaily  in  the 
eaa«arr<^.  H(>  n««)l  not  owcll  on  thr  taomtou*  imjiortance  of  timd 
in  the**  easM.  4  few  hours,  oflon  a  few  iiiinntaa,  taiuU.  all 
tha  diffanDM  botwaen  abcolnta  dia«t«r  and  tli«  aaviog  nf  ltfi>. 
H*  qiiot«d  from  the  atpeiienoe  of  tha  oaxiwaln  of  th«  lifo-boai 
at  Raimgata  to  ahow  the  lueattntable  value  of  t4^1tjp«phic  coiuinti- 
tucatioa.  anil  tliat  uiiikr  ilia  preaniil  system  of  ruckoM  a  itTMjk  might 
1m  foriuany  hours  in  ictuat  [loriL,  without  thuwi  uii  Uud,  SOiuiluaaway. 
kjKXwinf  anylhinx  about  il.  He  particularly  meiiliuDeiL  tbn  com  of 
tba  "  Indian  Chief,"  which  got  aground  early  in  tha  inornins.  In  tbia 
lliatauee,  tcUgniphie  cammiinicaCion  would  have  been  of  tlie  great*«t 
liaportanoe.  Ha  though  it  would  lie  Nuinciuni  to  read  on*  [larifitaiih 
from  thneritUnv*  of  Oaplain  riofor,  who  mnDLinned  that  leltgraphir 
ooinniiiiu'«tion  would  havo  Wen  thr  incati.i  of  mvin^  hnnttredn  of 
Una.  Thv  Hupgiiiilend'ont  of  tbt  tolograi'h  ilcpartmcsl  of  Lloyd'a  save 
a  nuKibor  of  Lii«taiic««  in  whioh  t*lna;ni[>hic  rainitiunioation  would  liavf^ 
aarad  livw.  In  the  caae  of  th«  "  Sonilirr,"  lort  alioiit  15  yoam  ago,  331 
livM  wen  aaniSoed,  and  thacoronn'a  jury  gave  it  aatli«ir  oninioii  that 
if  them  had  baan  elee^c  commuuiiwtiOTt  the  veaiel  wonbf  have  Ven 
MTed.  Ha  abw  mantiouKl  a  raie  off  th»  coa<tt  of  hla  own  county. 
lAytn  a  roael  vhioh  waa  wr«f  kvil  niiKht  1ia\-s  hotii  tavcA  il  bn  atftte 
hail  been  known  in  time.  This  nyntiim  liod  bcrn  adtrjdtMl  iu  Canada, 
where  tc'lcgmpbic  roiumnnicatiou  was  u»ud  for  ™niiii-;rd!il  jrurjiosw,  a« 
wall  a«  in  Narth  (Iffmany,  whfic  the  lff;hthou«(yi  wert  Mnneeted 
with  ihA  Rhon,  in  DAumnrk,  ami,  be  thottgbt.  in  liwudiin  and 
Norway.     He  waa  ii'Ot  aoiidiiii  niw  to  urjtc  nu  the  lior«rnnicBit  a 

Cat  eiTMiditure,  hut  b«  wished  to  iiiin»l  that  thci|ticatioii  abouM  nnt 
loat  Ufiht  of.  He  hoiMd  that  ihor  would  hear  tliat  there  would  bo 
ft  gnduu  exUnfdoii  of  the  ayatein.  Tlie  country  at  larso  wa*  iutcTMlcd 
to  an  estiaoiilinary  «steut  a  year  or  two  ago  in  tliu  >u!>Jact  of  tho 
•avine «f  lite  at  su,  and  he  ventured  to  tliinic  that,  xrithaut  iiictirring 
v«r7  larf^  ezjienio,  communioatloDa  mif[hl  ba  ettabliahed  betwcon 
oertaln  prouiiiicut  lightibiiHi  uiul  alao  ouUylnft  llgbtboutea  and  the 
ahore  bymeaiia  of  the  appliauuea  of  mutleru  iciauci^.  He  liopnl  the 
anldect  would  b«  Mtionaly  conaiiloreil  by  Lhi-  Buitil  of  Ttsdi:,  and  thui 
grMiully  and  caiitioualy  tho  eyatciQ  -u-auld  Im  rxtcndud. 

Hm  Barl  «f  Oaalow  noiarked  that  tho  subJiMt  to  whiob  the  noble 
earl  liaid  oi-IU-i  utttnti'iii  wu  ono  ichich  tiit«reatvd  a  V4iy  U'go  and 
important  body  in  thi*  c^untry—naicety,  thn  inorcnntUo  mnrtiie.  At 
tke  outMt  it  W4a  Inipori&ut  to  call  attontioa  to  the  iFrms  of  Tcfnrnnca 
of  the  oonuuittee.  It  wa«  ap;ioiiited  with  the  si«rU1  ahjectof^iliLit* 
ing  the  eavlng  oT  life  at  wa.  ^ml  the  ivaaon  for  that  nfcroUM  waa 
that  the  fbnoa  wbioli  tlic  Cioverumvut  w«ra  onablail  to  devota  to 
that  puqicoe  could  only  be  derived  from  one  Miirno,  and  that  eource 
wai  the  Uuruntilc  Uaruic  Fiunl.  Kow,  bv  the  Uerchaiit  Ship- 
ping Act  of  18&4  it  wat  provld>ed  tliat  the  uetoatitUo  iUhae  Fund 


■hoiild  be  ap|>li(d  to  the  Local  Marine  Board  and  purpoaea  eonnected 
with  II,  th«  «xp»ntei  of  aorv^yora  of  et^aBubtpa,  espeiiMs  of  lighlhotiM 
nulliorillM,  U*uif[e  and  baltaata^ie  of  the  TliinieM,  expanacs  of  vnck 
rinrivi-ri,  tlio  prtsniratinn  of  life  nnil  jimiiRrty  from  and  in  n**e  of 
■hipMinrk.  any  cxfirnRni  »iie<:iilly  clmrRiHl  by  Act  of  Parliinient.  anil 
"  for  no  other  iiui-pmr  whatever, '  Tliprtforc  it  waa  quitn  itn]<iiiiriblo 
to  apply  ""J  portion  of  tbi"  Msrcantilc  Marine  Pimd  for  tlio  pur^Miw  of 
cAtabli.thinx  ■'b'<^lii'»1  <^iii<iuiunication  around  our  ulioro.  If  it  hiu 
il«iivd  to  dn  nnytlting  in  ibat  <va]r  in  th*  intoteat*  of  eomtnfR'i',  tba 
fund  miiBt  Im  provided  by  Rhiiioatiuts  tbimiMlviH  or  by  tl>n  font  (Jllirr, 
who  were  hnnnd  l>y  Tieaaary  rrgiilationii  to  incur  no  nV|Kndtlurf  whir  li 
would  not  cllliDi  |irove  nMuuueiative  or  b« guaranteed  by  thosr  deriving 
biDi'lU  from  il.  A|>atl,  Wrtver,  fruin  the  i^ui'etion  of  coal,  thtn  waa 
aijueBtton  of  danger  to  Uie  li|^litchit>B  llicmarli'u*.  lecauM  if  uioatara 
irere  able  to  make  oommnnimtjona  with  the  alioni  thi-nuKh  thv  light- 
ahi|M.  the  number  of  vewela  which  would  apprt>aoh  to  Uie  li};hlinipa 
wuuld  iucrnaw  frmii  an  averav-  of  rix  U>  jiroliably  20  a  day,  with  tba 
von ae<] Hell t  riHk  that  the  ligblahipB  tuight  Iw  run  do»n  and 
a  danifiiroua  xboiil  or  iiandlHtuk  lafl  atraolutvlr  uiipi-otecte^l.  II. 
wu  thcdnlyofthr  BoanI  of  Trade  and  the  UchtJiounu  aulhoritiea 
to  en  that  expenditure  for  tbia  purpoac  waa  devoted  ia  tho 
ftnt  place  to  the  prevention  of  nroeki,  and  nut  to  oHerinf; 
teniptationa  far  li^tanipa  betns  apjiroafhed  fur  ■tgiiaHinx  piir- 
pO*rs.  A  few  yeani  ago  thn  lifjhLhouiiR  duei  werr  very  Intgnly 
rednoyl,  and  ths  bail  trade  had  catiiinl  ■  further  falling  nlT,  The  con- 
arqucnce  waa  that  in  1B86  It  wat  fcniid  noCRCUiir  to  borrow  for  the 
purrioBci  of  the  Mercantilo  Marine  rnnd  the  eum  of  £250,000  from  tho 
ItiudH  of  arY<u^t  ich  HoapitaL  Iu  1666-7,  £100,000  of  that  tuni  liad 
to  be  I'Xtxmdvd  in  onlor  l'>  niakn  up  a  ilefidiency  liotwMii  rftoeipta  anii 
RxpeDditupe.  Takiiij!  the  artwunU  (or  1886-7,'thn  laat  comp'eted,  aa 
rfprfwnting  the  annual  e.xjiendilure  and  aa  a  nana  of  oom^wriaam,  tha 
ilrlicienty  xaifthl  be  ukeu  at  £ieO.OOO.  bdng  £66,000  la  oxceaa  of 
dues  fur  iiiaiuttnaii<.-(.-  of  liKblliouaea  and  new  worVa,  and  £98.000  in 
exoew  of  income  upou  other  bmidies  of  the  Hervioea— nauiely.  uicr 
cantile  marine  oSicM.aurvcyi  of  ahipe,  cxpcniKa  of  Mriu^  life  on  the 
count,  and  rollef  of  diatroeoedaeanien  abroad.  '1*110  iY>ceipts  from  light 
diii:)  had  incmoaed  by  £12,000.  but  na  the  BTOoiinta  of  the  twhthnnae 
bonriH  (or  only  ulii  niniithi;  for  Ihc  cutrrint  year.  1887-8,  hnif  lioL'n  an 
yrt  rereivtiii,  hi'  liai]  nbtaiiioil  fmni  tluiac  kinrrU  an  utiniiit'  »l  their 
fiicpenditurc  for  the  fuwi-ivlinK  thrw  nii>nlh«  to  l>fc<inilmr31.  1687. 
Tbia  iuforaiatt'in  Icil  to  tlic  c«uc!vitioii  ttint  tho  d^l)mn^y  t-jv  the 
whole  year  1637-9  niixht  potxlbly  not  exceed  £110,000.  Uuiiujc 
tha*  Jiut  ti.'ti  viuim  tbrri*  hwl  hrna  an  avnia|;c  nf  abnut  £60,000 
expended  on  new  workn.  In  the  nnfoTtuua'e  state  of  tbo  Meroantila 
Alarine  Fund  dm  Board  of  Trade  hail  dono  all  they  could  to  Teduce 
tb«  ejitutidlturn  ou  new  workit  but  they  bail  not  Itoen  atde  to 
reiiuai  It  below  i:Sfi,600,  The  rtiaaoo  of  lliu  was  that  in  thrw  ilays 
ithipait nen>,  and  |ierba)i!i  tihipuuuit*rB,  *rerc  tempted  to  drirt  tbrir 
ehiiw  by  lights  inntcad  of,  a»  ui  times  pa«l,  iiinig«ti«ig  tbcm  by  the 
lead.  0«ns4)i)UF<ntly  demand*  would  ooatluuii  to  bs  tnajir  for  illu- 
iniuMita  of  higher  iiouvni,  for  fog  sijpale  emitting  Increoaed  vohimo*  ol 
aourid,  and  other  applitncrji  nhieh  iiiventiini  wvro  not  slow  to  urge  the 
Board  of  Trade  to  adopt.  Aa  tliinjtn  wetn,  ibc;  rneanH  of  ugnallitif 
ahip*  coming  to  our  porlx  vrnm  very  conaidvrahlc,  nod  ahipowDcis  had 
no  great  diOlculty  in  obtaiuing  early  iufomatioii  regarding  the 
approach  of  thMi  veaaela.  It  waa  a  cUHiirult  and  exjunaive  taak  to 
)«tabliili  coniiauuication  hetwean  iaolatad  rocka  and  tbr  mainUnd,  but 
osparimMitawercuow  being  carriM)  out  bv  Lloyd'a  in  Thi<^  direction, 
and  if  tboae  aiperiuanla  wsr«  auccentlil ,  tnero  wa*  reaaon  to  biiH-  tliat 
tbeiyatam  of  oointnnn  leal  lob  between  outlying  rocki  nud  tlie  land 
uiiKhl  In  very  largely  mmlo  nae  uf.  For  vasMM  ooutiti^  up  the  taat 
end  uT  the  Channel  tbuie  w«iu  aiiiiilG  uieana  of  oomuiuniutlion,  aa 
there  wei'e  itationt  at  Duugeue«»,  D<-a<iliy  FleaiJ,  two  at  Dover,  and 
one  at  Deal,  while  it  waa  under  conaidcrution  wlietbtr  there  alioald 
not  be  another  at  the  North  Foteland.  Vewela  approuching  the 
ThamoM  finin  tho  nortti  wore  ruiMiitcd  at  tioutriend  I'iei.  and  it  wu  crin  ■ 
tetoplated  toMtabliiih  ailacionat  Orfonlnraii,  whidi  venrU  apjinwrh- 
ing  the  ThaMM  ooii1d  hardly  niiiw.  For  tho  «oat  ooaat  north  of  the 
Tuamoa  there  were  Flaniboiough, Yarmouth,  Urimaby,  and  Aldborungh. 
With  regard  to  the  ^lerionenta  which  ha<l  been  nioile  at  lh>'  Stink 
lighlahip,  they  had  bwn  very  coitly.  The  ahip  coat  £7,000,  without 
the  fog  idffnala  ;  but  for  tlie  pnrposea  iiropoanl  thie  vmeil  would  be  too 
si[>all,  ana  it  would  be  neceaiaty  to  DuUd  another  ootting  £9,000, 
while  the  coat  of  inalutenance  would  amount  to  £2.420  a  vetr,  eiulu- 
aivB  of  £4,000  for  the  iMle.  What  had  been  the  piactiual  rtniilm  of 
the  Sunk  cxperimenU !  fiiucu  tta  uatabliidiuient  the  ehtp  bad  only 
callu.1  the  lifeboat  out  mvea  timed  by  t«legn\|>)i,  and  on  ovcry  ouo  of 
thoae  DCcwiona  tbe  lifeboat  bad  b««n  appri»>d  frirlier  bv  tlie  rocket 
■ignals.  It  miui  bommembered  that  it  waa  nut  poulble  nlwaya  to 
ha<rn  a  tnan  watobing  tba  abore  end  of  the  uatde  ;  bo  miKbt  lio  in  bod, 
anil  only  b«  called  up  by  tha  riujcng  of  the  IkU,  and  ihpn  be  wonld 
have  to  goout  to  give  the  mewega.  It  was  t>ue  that  theni  na«  one 
advantage  of  coaintuuication  by  cttble— naiucly,  ttiat  it  might  pnrtiit 
tha  UFslraat  frotn  going  out  on  a  futile  errand  after  tho  nrcck  had  been 
got  off;  bnt  he  mint  ]ioint  out  that  the  lifohnat  men  van  nijd 
for  evory  time  the/  went  out,  10a.  in  tlio  <lay,  and  £1  at 
night.  11  boii  bran  ai'guod  that  hy  having  cable  oouiRinnhia- 
tion,  tboae  on  «bore  were  able  Ui  know  tlie  exact  locality  uf 
the  vieck  ;  IjuL  it  niutl  bu  leutvmhotvd  that  roclteto  w«re  Sred  iu  the 
ilirection  ol  the  Miuck,  and  couaeqiieutly  the  lifeboat  uiuu  were  abk  tn 
form  an  aocurato  idea  na  to  wbeiu  ihv  wivok  waa  lying.  It  might  bo 
the  caac  that  cable  comtnuoication  would  have  been  of  advantage  in  the 
iNMcof  the  ''IXutxchlond"  mid  the  "Indian  Chief, ~  but  there  the  want 
hotl  bmii  not>u>niudi  of  com uiuiiioi lion  betweeu  ligUlabipaud  iliorr, 
as  that  there  was  no  ahip  it  all  at  lliv  inoat  inijj<ortd.nl  luint.  Aince 
that  time  a  ahip  Wt  boon  placed  thore,  and  only  one  ouualty  tuid 
oucumd  aiuce.  To  Ntabliah  oablo  commiuueatioo  tv4a  a  very  cxpciuivo 
intttar.  A  light  oable  ohafvd,  while  with  a  heavy  nnn  there  waa  the 
riak  of  tho  ahip's  anchor  fouling  it,  and  the  eIiIji  sbecritig  ou  to  tho 
lightship  and  oauaing  it  confiderablr  damage.  The  experiments,  tbera- 
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for*,  at  tho  Sank  hardly  jus Uti»l  futtlior  (Mpen'liturr  in  Ihs  nnie 
dirtflion.  Tbo  Mfroutlic  Marine  tuDii  tiu  id  a  ttatc  aii|)roai^lii[i); 
hankruplc}'.  aii'l  coiM  not  ba  luiiilliHl  with  fiirtlipr  Uuniemt,  wliiU 
Khipovnum  wnrr  not  rraJ}'  to  cninn  forwani  Ihnnuiiilvn.     [.lojvl'x  nml 

ttaa  Shil'piin}  fiar-rllr    htil    ilotiR  tlillrli  tn  prnVriil   Iruut  nf  life  at  nelt  })}' 

sapplring  urlv  iuFnnnniion,  aaA  he  tnutiHl  tliaC  th<-  Flill  sliortlj  to  be 
tnlroauceil  tty  LUyA'*  mif^tit  ^u)  tlirougli  I'nrliiiiiiriit  llini  RoMinn  ; 
•t  nil  <¥(rut*,  it  w(JiiM  mapt  With  no  oppo>'ili'ili  •>■)  tlif  |>itrl  of  th* 
Go*«TUin«ii(.  He  IwW  llrtt  it  WM  tli«  ilniy  »f  tli.>  GoTHimment  with 
leipwt  to  tills  qijmtifvn  rattinr  to  prsveat  meolcfl  Ilinii  It  giva 
infonnation  after  they  1js<1  taken  place,  to  foend  titeir  fuuiU  iiixin 
main  tab  tntj  Tht>  rflloiMioy  of  our  fxIhUdk  Ijghtalilpa.  aud  thcu.  il'  aiiv- 
thintc  fiutlinr  v-u  )>aaatUe,  to  IncreaM  tlia  uutiibcr  of  llioae  «tii|M.  Hn 
cniililnit,  lliiTrfure,  I l old  out  to  Chu  noMe  earl  that  tlicrv  vas  aiij 
chanf^  of  ()ir  CiK  i-niriMit  tiikirii;  up  llih  ijiuntion  at  pnwnt. 

Thfl  Karl  •<  Cmwfard  uiO  limt  tii>  hB<i  Imm  d  dtMppalnti-il  iit  tli« 
tapoTt  whiuh  tiiut  liien  r-iil  iu  tltu  Hoanl  o{  Trade  hy  ihii  I'uiiiiiiittue 
mpain'td  to  ronaidpr  tlie  (lucatbii  of  Mvtn){  lifn  at  sna,  ami  tin  liait 
liimneif  tlcidrpil  ii>  »a\\A  a  fnllcr  report,  tvcotiii)iPtidiii((  tliat  further 
cuporimcjiO  nWilil  bp  cotricd  on,  bill  ia  ■  ililTcmit  manner.  Hr  wb», 
liiiwtviT,  boand  to  WkiiMhI  Lv  iIk  opinion  of  thi?  icmaiiiilcr  of  the 
foniiiiitt'*,  and  li*  liju!  thirvloir  been  imaMc  to  ((i'n  ciTiSTt  to  bin 
TinnA.  Hr  vrmi  nil  the  morn  iili-jvef],  tlicraforc,  that  thnir  lorilaliijif' 
att«nlioTiNh<)ii1i)  Ixi  rallful  to  Miim  tnlijnct.  Ho  agrpnl  villi  th«  noma 
earl  opi>o8ile  tbat  the  coininilti>e  had  been  raili»r  too  giianleil 
ill  the  rxpt«uloii  of  tlicir  liews,  Tlicre  had  been  acvtral 
iitattei-n  irMcU  Ibcy  hail  wialiMl  tu  reDotuuieiid,  liut  \\nj  liait 
Wn  informed  tlmt  tbe  pTtecnt  HUt«  of  lli«  luuda  at  tin' 
dinpouil  of  tlio  Itosn)  of  Wade  prPTmleil  any  [lOwibilitjr  of 
earTyiii;^  nut  •u(^h  eu)(^«lionR.  He  neiieved  that  luuoli  would  be 
ilntic  br  ib»  Kilt  wlibli  Uoydx  bod  pruimuled  laat  aotfaiou,  In  wliieli 
thny  riixiftnl  tn  Uuiiiiiiit  luroriuatjiju  u(  wTH-kH  to  the  iicHrut  lirelHiai 
Jit&tion.  He  trail  liamiy  to  nay  tbnl  tlir  i^iTirrinimta  wliicb  had  Iron 
tried  Rhovril  that  i(hacl  lionti  found  iKKuibl''  to  moiittain  olrvlric  cnni' 
niiiiJication  brtwecn  the  >hotc  and  the  lightship;..  'I'boK  oxpciimcnti 
lind  \-m\  c-niitiuiiiMl  ibrouRliniit  Ihn  wiiirnr  witb  tli*'  niii-.t  inti*tWtorj- 
rMiiIt?,  Thfl  nobin  tatI  bad  said  that  tlio  lyiat  ef  niaintjitiiiiig  l^llt 
aommnnic'ition  wah  VT^tv  giv^i  ;  btit,  od  ibr  ollirr  bnnd,  th"  Tnltip  of 
nerru'e  r«ii"ler«l  i>v  int^im  of  lliat  cnmnmnicatioii  ought  not  lo  lie 
ovarlooked.  He  ition^lit  that  it  would  ht  iii  ttii'  iiilcrrtta  of  llic 
lijchtabi)*  tliMiiMiIvoa  that  thcj  aliould  be  ul  a  lareet  tyi>v.  ll  had 
been  found  tliat,  whiU  tbo  ui«n  oa  board  th«  JJKhtaliips  08  the 
coaat  of  Irvland  coubl  IM  for  nul«a  around  thoiu,  at  n<Kht  tli«  ena«t 
lira*  hidden  by  f«f,.  and  no  mgnala  made  od  the  ahipi  could  b«  aoen 
fr>im  thr  aliorv.  Iti  llieaa  rbcuiiiilatioi-i'  Ci^leuhonic  oemiiiiiiilrii.tiaii 
hptwreii  ibf  nljllisanil  the  sliorr  vroiild  !»■  iif  the  utmoaC  ralup.  He 
flid  not  advisG  ifmt  lif^htahijui  nhoiild  li>^  riimlf  iUr.  tiirtliiini  ofi'ominiiid- 
catioTi  bntKr.rn  |>a»iriK  vi^wls  and  the  aliDri',  t>c(«iiao  tliat  miKht  XiiiA 
a  Tfaael  into  too  clone  proxiniit^  to  tlir  Iight«bip,  and  tliui  cjiusc 
dang*'  to  both  Li^hUliijis  wcro  jilapcil  in  tli*it  f-oaitionH  for  the 
piirpoiMi  of  warning  vMuti  to  kreji  nn-njr,  and  not  lor  tha  puqioiio  of 
attracting  thntii  inln  jiOBitionH  of  linnarr. 

Xarl  Onuivllto  mid  that  thnr*  had  bren  too  many  olgectiona — 
good,  bad,  and  iuilifTarent— onV^rod  by  \^w  noble  oarl  In  hla 
reply  to  thi:  ohacrvatioiii  of  hU  noble  friend.  He  mt  av«i« 
that  tho  Goifpruiii*:nl  iver*  exeroisiiii;  the  stroDgMt  po»»iWc 
•upetvitioii  over  tliv  ex|K>iiililurp  of  the  oouii^y,  liut  at 
the  tanic  time,  in  Ibe  mnttr  of  Mrin;;  lire  at  wa,  he  Ihonfjht,  eren 
if  th*  Mrji.'aiilil(i  Miiine  Fund  «u»,  lui  had  t«wn  alk-j^i,  alitiutt  inmil- 
vont,  th*  diflliiLilty  i>(  waiit  of  fLiuila  fur  that  piir(ii«r  iiiiftht  l*  ov-cr' 
oomo  by  making  a.11  Biij^licatiun  lo  PurlLiinnnl.  It  itaa  ^Ulnl  on  bohalf 
of  til*  GovtnimrDt  that  cx)>criiaoiits  bad  boon  iricl  irith  rppinl  lo 
electric  coinmiinicatioti  b>tw>fcii  (brvhorc  and  lightcliiini,  and  that  it 

hail  lirvn  fiund  imlKiaiiblt  ta  kcR]>  thn  mldt^n  in  oontiiiiioiuiai~iod  Work- 
ing conditinn.  Kn  iimUriloail,  bowonr,  that  th«  nobU  earl  nhn  had 
last  spoki'n  tmk  flinrtly  tho  oppontt  view  of  the  matter,  and  tliat  lhii< 
eK|it>rimeiiia  bad  proved  aiicoKMfiiL  However  that  might  be,  the 
<fx{ieiiiiicnis  ought  not  to  bo  drop^wd,  and  he  hoped  that  tht  Ouvern' 
inetit  wuuld  ^ve  clio  Uonae  an  aaaiuaiice  thai  they  H«uld  vonatJcr  the 
Btthi<ct  further  iaitead  vrKnall;  pntlinc  it  on  one  aide. 


TBLK0RAPHIST8. 

Kr.  O.  V.  HorgnB  uaked  tho  PaitniattRr-CcnMa!,  on  Ttiiarliiy, 
vlietber  there  wvra  ui  prearnt  in  thn  mntro|ialilan  ilidrirtit  tHoritv-rivn 
.ftnt-claat  leluRrapliiau,  whoae  Icn^h  of  »en-ic'e  ranged  from  eiehlexti 
I  (wenty-fotir  ycimi,  who  had  been  waiiinjc  at  the  ina.iimuin  of  their 
Mi  since  April,  1686  ;  wbethor  it  waa  his  iutunliua  to  iucreaao  the 
•vuior  djLH  10  M  to  rolicfc  tlio  coiigetliou  which  nt  pnivviit  exiel«-l,  and 
whidh  niiwlnwruiarily  inrmasnwarly**  othere  arriv^  at  the  iwasi- 
ntiiii ;  whether,  in  ihe  Oiitral  OIIid^j  the  nnmlwr  of  aeiilor  tele- 
graphista  tvh  |bl,  aa  compared  with  354  lint-data,  Mrhlle  In  the 
ineti«)[Jolitan  diatHcta  tbo  nuuiben  wore  aliloeji  and  lixly-one  reapac- 
lively  :  anil  whether  he  would  taki:  llio  iieuoMuy  stcjai  tu  reinoly  tlir 
inciuality  t 

In  tvpLy,  Mr.  R*lkMi  ttai-I  that  tha  number  of  the  Urat-claai  tclo- 
graphiiti  in  tlu'  nictioiilitan  itixCnnt  Wli4  have  attainod  \m  Elia  aaxi- 
innin  ol  tlicir  xL-aJu  of  nay  a  M,  and  thev  rruhwl  thnir  maxinitiin 
in  1886.  or  thi-M  24  nllnjnra,  15  have  ciiniplet^d  18  year*  nf  ^orvicii 
and  nine  have  not.  Tlif  uumbus  oi  the  reapecCive  ohuaea  am  ae  tnUfA 
by  Mr.  Kargan.  Tlio  difTorcnceiadueto  tho  comparatirely  much  ldii;ii 
aaubcT  of  euporior  dntiec  pafonned  In  the  CeuUal  Tukfraj'h  Olli<c, 
The  nmabar*  o(  the  cloaaM  both  lu  tlio  Central  TtkRiaph  Ollit'uitd  in 
ta»  metropolitan  district  are  filed  atriotly  in  accordauc<s  wtthtlie  nviiiib«rs 
•npttw  datiat  to  he  poHonuMi,  and  an  thore  arc  al  priucnt  no 
datlea  of  the  kind  to  Iw  providoil  for  in  tho  metro[ioIitaii 
Mlalrtet.  Iu  did  not  fiwl  JuitlDod  m  makin);  nn  oildttinii  In  ihi: 
''•tnioT  olasa. 

r>  TBttaukoil  tho  ?o«tiuaatcr.<!«nDral  whether  he  coiilil  now  state 
if  the  eetiinaU  of  £40,436  for  the  llnl  claM  at  the  Cwlral  Tel«t!r»ph 


Oilier  fur  the  |«*t  ruianesal  y  ar  wui  not.  rcalisnl  by  over  £7.000  -, 
whether  theh#  we'i\<  over  100  vai:Aii(daii  in  that  cImb  ^  anil  vrhetlior  he 
would  cunaii! IT  the  drHimliflity  ofnliliming  the  nholaonhn  ualiuaiaor 
£41.2&2  fur  thn  mrnnt  linanL'ial  yur  l>y  at  onm  filling  up  tlioae 
raoineiea. 

In  reply,  the  an* B-*r  ftivcn  a  fev  lUfs  ago  vaa  npMiei.  that  ibc 
charf^  for  the  aalarica  of  tclr^raphirta  ot  thti  Hrat  gIbm  at  the  Central 
Telegraph  Officii  in  the  paat  tiiiitiida!  \<-nr  will  not  bit  ahott  «l  the 
oatirnat«  to  the  ott^nt  or£7,000.  'fli«re  are  at  |ir«iH-nt  70  vacaBcie* 
in  tlin  rlaiK.  Ah  ntganhi  tho  oiirniiit  linanctdyear,  promotion*  will  be 
made  in  dun  eourao,  and  that  the  exptudiiure  fi>r  talariea  of  telir* 
graphiitu  at  tho  Central  Telegraph  Offline  will  approximate  very  clrady 
to  the.  eolimatc. 


COMPANIES'  MEETINGS. 


SUBMARINE  CABLES  TBUST- 

The  weventeenlh  nimtinl  ^.uT-d  nii^'^lin};  of  ihv  cvrliScale  holdfra  of 
the  SiihiuaiiHo  Cabliv)  Truni  waa  held,  ou  Tuaaday  last,  at  the  Win- 
ohesler  Houee,  Old  Broad -Mi-ucrt. 

81r  JAn«e  Aaderara  |>ieHidi'i1,  luid  in  uwviug  tbe  sdojitioJi  of  the 
n!]ii)ri  .-iLiit-d  thii\.  thr  n'rrniii  fur  lUi'  linaitctal  ycartaukd  the  l6tfa 
tilt.  1i4nlKiii{  £17,9-16  3.1  aguinii  £14,528  for  th(!  previmin yoar,  hut  in 
1887  they  brought  into  tiu'  .Mtnunia  i;2,140,  nh<i<ea<  tbev  liMoi  the 
year  under  ivvicw  with  only  £:9&.  In  bf,th  y«Aia  thiiy  haJ  paid  tb<lr 
ooupon*  at  the-  rate  of  4^  put  wiit.,  l>nt  tlwy  oarricd  forwani  to  tbe 
^rnrmntyeer  alioIanrTof  £1,148.  which  wiu>  njiial  to  an  ailditional 
d>.  6>1.  |>><r  cimt.  Tlie  iiiterext  payalile  on  thnir  mlifieatot 
WB«  i.'uiinilstiTc,  liiil  their  rsveuuc  hail  not  enabled  tbcni  tn 
liay  ihe  toupvnn  boyornl  tlioae  duo  on  Oclob<;r  16,  1887,  Icsviog 
the  laat  cvtii'oii  in  am'ars.  If  they  iluli-il'uied  at  once  the 
balnno.'  of  fia.  6>1.  |>er  cent,  whieh  ihey  Lad  in  hand,  thn  April 
oonpon  would  have  to  be  giald  in  thr«*  Inatalmenta,  liocanar 
in  Ooloher  next  tbey  would  not  Itave  •iiflioieut  fnrMln  to  pay 
ChL'  ulio'e  titttHiBiidin;;  £8.  lla^  bJ.  To  atoid  Uie  lneiinv«nieDt«  of 
paying  uiif  ooiiimu  hy  lbre<-  inslahiianTJi,  the  Iruatoes  piuixianl,  with 
the  Approval  of  lliv  <'crliti<-.itr  holilcm,  in  hold  tlie  money  in  liaiid  until 
OctoW  lb,  when  they  ii'oidd  par  £Z.  10".,  and  the  LaLante  of  10b. 
would  he  met  on  -lanuary  15,  ld69.  On  A|-(i!  15  iifnt  yoar  lh<y  would 
pny  Hi  tntlch  ai  |iOMiili]c  nn  tin-  Oetolicr  conp^n.  The  falling  off  in 
lliHr  rtri'ipla  in  tht-  jiail  year  hail  bPt*n  niatnlyoii'iliff  to  tlwHi  tnvest- 
iRcnl  in  Anuto-Anirnntti  t'ompany'a  utor-k,  Th«  KaMem  and  Kantvm 
Bttcinimi  ronn«ni™.  Imn-rvpr,  in  which  thry  held  a  large  amount  ft 
etiick,  Vii-r*  juyiiig  very  fair  diviileuih!,  aud  by  that  fact  (btir  revntne 
wni-  iiiuiiilaiiied  Wtii-t  than  might  be  expected  HventnaUyilTkll  the 
AtUiiti'r  i-hIiIi'  c<iiii]>»ni<'«i-«mc  to  *oiuo  affreemeut,  tbeComptny  Wovld 
be  in  an  iiniiriivfd  |>antion. 

Tlaoount  HmmK  evuaiided  the  mottun,  wbloh  ma  eurried  nntai- 
nioualy  ;  and  the  aiidllon  were  afterward*  r«-«l(«tod. 


MAXIH-WCSTOH  ELECTRIC  COHPAHr. 

.In  iiilraonliiiary  p-niTil  ninlins  of  ihii  Manim-Wnilan  lOwtrto 
Company,  I.iiniti-l,  was  ti.Ll  Utt  Tiiin-wUy  at  the  City  Temiinca 
Ilolet,  bnviiiK  ^>een  convened  by  Ibe  Chaiiiiian  oi  the  Company.  Idr. 
Hii);h  W«tt,  M,?..  '■  to  elect  two  additluual  Direolon  and  to  Ax  thtt 
rtinniieintiuu  of  the  Boeud." 

Mr.  Watt  look  the  chair,  when  the  (|U«Jition  of  Ihe  validity  <^f  Ibe 
iiiiTting  was  at  (iritre  rai^iMl  and  vnt  uaiitdr  eoiiteite-1,  the  QbMtiltaMM 
lercrriii^  tn  a  \v^ti\  r)]>iinon  vrhteh  be  huA  obtained  on  tfaotiueation.aDi. 
Hr.  J.  M.  Klanak.  Mr.  John  Nswtoa.  and  other  ahaiehMilen 
liiwmtm^;  tli.^  |iimu[. 

Till'  CiMtrnnn,  nftri  coimidifiahlc  dincutnioo,  atatrd  that,  Ihonglii 
he  held  an  ovuiv helming  innjiirity  of  jimrice  which  wiiuhl  nxry  Kiy 
rcaoltilion  he  might  pitt,  he  waa  i|mtv  wiUin^i  not  to  aac  them  J  tie 
MharohahUm  thought  that  tlio  ninotiiig  wa«  irregularly  conatituteJ. 
Ho  WH,  he  said,  moat  anxionii  10  promota  the  interwta  of  the  Dotn- 
pany,  in  wbieh  he  stood  to  hwr  batw4«n  £4,000  and  £5,000. 

Eventually,  further  iliaDuasion  arising  aa  to  tbe  legsUty  of  ik  MMt- 
iiig.  aud  tbe  proceedings  beooniiDg  uproarious,  DMCb^nnan  decknlk 
diaaulvud.  .■ 

A  mveliiig  uf  the  ahaivboMrt*  wu  aftema'ihi  held,  Mr.  Kleackis 
the  ohah-,  but  the  reporter*  ttttn  aaked  to  withdraw. 

Ffotn  a  letter  by  Mr.  W,  Klonck.  sent  to  the  Finaiidat  Xttes  n 
KXber  that,  after  Mr.  Watt  hid  vacated  the  oliair,  it  waa  tcaolmi  I* 
loilgi-  a  rrijuiaitinn  with  llie  Coniiwiiy  to  nill  an  eitraonltufygaswnl 
inrctinK  nf  ihr  .iharebvldera.  The  n-<|iiiffilinn  was  n|vnt>l.  end  \tj 
immcroiui  KhaiBiioldera  lejirownting  n  large  part  of  tho  capital  of  at 
Uami<auy. 


PROVISIONAL  PATENTS,  1888. 


A  nut,  87. 

Improvomonia  in  Jnra  or  oells  for  prtmArr  «r  wuifiifT 
el»acr1e  b&ttexlaa.  Altiin  Millar,  62,  St.  Vinr^ntun-i, 
(ib.iguw.     (r,mi|ilit,  .v|ipciliiMiion. ) 

ImproreiaonU  in  oUp*  for  atlMftlng  «r  Bslag  laeoUWr* 

to  tolegnpli  potoo.  Jl^u'i>i\l  Cc«hraai:  Jobun,  7,  ^iji'ii'  Iu 
MidJk-^.i. 

Ai'iLii.  28. 
luprovwraenu  inov  "*'"*' *'ir*''^r~"*'"  "f?ntr1t  wiiiillr** 

JijiH>pli  I-'UlI  Hid],  17,  St.  Atui'ti.ii<{iiiu<:,  Mujii'liuster. 

652&  Zmprovctaeata    la    sntTHklo   bMmtoa.    Paol    Baeil  •*< 
Faucbeitx  d'Humy,  83.  Soulbaatpbon-bufldiBga,  MidiUtNi. 
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6481. 


6603. 


tbSTS. 


6609. 


6610. 


«613. 


6614. 


6617. 


PM37. 


An  Imitrovod  raeuu  of  oonveytng  t«I«srapl>.  tttleplione. 
■ad  Blmllar  wiroa.     WiUri'  Daiii«,  &!,  Flofii.  »iicGt,  Lnnilon, 

Arm  I.  30. 

■iB|ir*raiB«nu  la  sleotrla  IwtUrlaa.  Louii  Dill.  Berlin. 
G«rnia[iy.  58,  ,\lfx.unlrr  Sir. 

Alt  tniprov«d  •lootrlo  nntaButtU)  delivery  Imk.     WillUm 

Miller,  13,  ('juii.'i*-j.i|ii»t.-,  Cliilni'*. 

Itapreranianw  In  electric*!  ■wttcttes.  W'llllani  Mac  1(1?  and 
Siduey  Stuu-ii,  CuiiiiaiiKlit  OlMisiaiiEi,  Victurla-ati-oct,  LouJou, 
8.W. 

Mat  1. 
bLpr«T»Bi«BU  iB  k»1tmi1«    b«tt«riiw.    Loitu  Rup}^  *nd 

fiuiiliiiT  Hopjip,  t>.  ,\nii'>ttp!Tnn'l,  Iinrniiiij.roaJ,  Uolloway,  LoB- 
lioD,    X. 

ImproremeBU  rclftllns  to  ttio  elecrtrWal  t«>ntTBl»1«n  of 
pcwor.  kod  Ui  kppkTfttiu  tker«rcr.  Henry  Harris  Lakt, 
46,  SdiiilLaiii^tuu-liuil'liuK^i  LumJuii.  (Nikuta  TmU,  UuiUMl 
8ut«B.)    (Colli ]>li.-l''  !i]"''-ilic»ti"ii.i 

ImmmrmiMBta  raLnttiu  to  ttio  (snoRittoB  Mid  dl«trlbiiUon 
ttt  eteetrlo  correnta  uid  to  Kpp*rattui  tlMrefar.    Hrtiiv 

Hartii  I.nlif,  45,  .S.iiilliiiinpiriii-liiiilrlirigh,  ixiiid'in.  (XiVoln 
T<aU,  Unitfl  ^Utc».j    (0)iii|ili:tcst>cctfi^tLau.  ] 

Hav  2. 
mprftTVDMBts  IB  Oaoad—oeat  olwitrla  lamps.    Jann«a  Yftte 
.Uhnwiii,  17,  LiTi(.-aln'<  iiiu  ItcliL*,  Miilill«««:c.      (CiinrlM  Pliillp- 
jmtr.  FriniL'f.! 

\Uy  5. 
InprcTSiiiianta  eoaaooMd  wttli  uoohanleal  t«loeraptw  tor 
OH   la   BkTlcfttile   reiMla.    WUliau   Cliailliitrii,  lb,  Water- 
sttett.  IJvt'r|n")l. 

Improvein«nta  In  luxt  oartncotcd  wltli  pnoumAtto  tol«- 
srapba  for  aamninntiiattng  b«twooii  one  poKiilan  «r  atatlao 
■ad  aaoUur  or  otlton  oa  nAVlgabl*  TttMda  and  otbvr 
wtraataio^     Wjlliaui  "liadbiirD,  15,  WalvT'<iliv«t,  Liv-qKiol. 

A«t«nu»U«  r««lKtaaoo  for  «leotrlo.llcbt  oironita.  Samuel 
Milltr.  1,  Lonpt""  CiHaj^i-i.  SI- Ilnjiirin--i>i)ii«rc,  lint  ton -mad, 
S.W. 

ImproTementa  la  tbe  eleotrlisal  lllumlnfttloa  of  clooli  dials 

and  iippftrRtua  la  ooBaecUoa  tbercwttb.  Eiiicac  Uvor|[i! 
CinK,-il.4,  Littl;  M-joi  li^'lih,  E.C. 

An  mpravMl  mettiad  of  pnnUng  fMin  su-tps  of  oloetrocjrpo 
■r  ncrMtyp*.  aail  of  adJuatlnB  ftiid  flxlns  t&e  aninfl  apoa 
pttntlaK  Mocke.  .lulm  Ml  AIku,  'd,  Ufi'ilum-tiuiMiiisa. 
CuililhAll,  t.<)iii!Gii. 

A  oontMnsd  tPuanMr  of  oloclrlalur  and  »Ieetrlo  Uunpa. 

(icorge  Aiitoiiii!  Tnl^HLirin,  4,  Sunlli  tiUinit,  I'"in<ilnirv.  TjOjjilcn, 
K.C. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 
M.^T  18.  1887. 

[72^.  tmprovatnonta  in  tbe  aafcty  ncobanUm  or  cnt  ont  at 
clootrlo  arc  lanipB  or  otBcr  olcoinoiU  nppMrtttiu.  Frcdrdck 
CwrioKtoD  rbillips  uiil  Hugh  £iat  Uarriaon,  3.  Victoria 
SUitdtfUS.  We-it,iiiiuaki'. 

JIav  28,  1887. 

InprsTfld  D*^naforoaatrolllns.traBiformliiK,  rogulatlas, 
■yacbronlxlng,  Mid  reglatortag  olootrlo  earr«Bt«.  Hoiiry 
E-iniiiiiii-'   '17,  LiiiL-"lij'!ii)ii-ti.'liU,  [^Kuluii,  W.C. 

.I).NK.  8.  1887. 

[8214,  Impr«v«iDeato  la  Colopkoao  ■yatoma.  ^^'ilItanl  Phillifo 
Tli""i'}»"Hj  fa,    Lar.i-il n--i)t,  I.ivi^r[iQQL     I  Cmil  Maiiritiiti,    (Jui- 

tllltlV.) 

.IvsE  29,  1887. 

,  8S56.  iBtprovonianta  In  and  apparatna  for  rcnlatiav  tko  spood 
vf  draantoa  omployod  oa  rallwajr  tniiaa  for  UstiUiiK  tbo 

■am*.  .Iii'liilt  Iji'vy  Viiiy  uml  lluilivtt  W>ii,t<^(  Aiiilivvt*,  9  und 
IC^  Sonihamiitoti-buiUinjii,  Vt'.V. 

.Ji:t.t2,  1887. 

An    kpparatua    for  proTontlng   or   dotoetlag    th.o   nao    of 

ploooo  of  laad,  iron,  or  othor  aUallnr  or  extriuiooua  anb- 

llaaloadof  coin  in  opomtJnK  nntonutlo  wolglilns;, 

atranrUi-Uatlnc.  eJoctrlc.  or  otbor  antomatlo 

niaeMiiafc     Wllliuu   Kcueot  KlclmidwD,   19,   High. 

.  ShellicW. 

SEfTEMBKK  27.  1887. 

12,069.  XmproToiBoala  la  «r  rolatlag  to  hannanlo  tolosrapliy. 

Frantoit  Van  Ljm.Ilc-rglMi,  4J3,  Strand,  London,  W.C 

Oi-i'-iiKj;  17.  1887. 

14,062.  Ii)iproT«ni«&ta    la     antoniAtlo    modloal    clootrloal  a^ 

paratoo.  K*lk-»rriill»,  Gray'- luu  CIiuihI-'Ta,  'X,  HigU  Ilanioni, 
Lonilon,  W.C. 

Kdvgmbeb  14.  1637. 

IB.Sffl.  Uaprovomcata  la  elootrlc  awttchoB.    Itabcil  Williatu  Taiil, 

10,  BavLUadiili'-ct^'^'I,  tit«iiiIoril  Iliil,  LonttoB. 

DKriMHTnlO,  1887. 

,  17.047.  InproTomoBto  In  Mooadary  Iwtloriew.     Ffoak  Kioft  47 
LincolnVina-fiol'I*.  liojidon. 


.IAM-AI1T4,  1888. 

1S7.  taproTanwatalnapparataa  forprodnolacladiioed  olaotrlo 

eurrcnia.    .loliii    Clmiln    riii'iiiiitri.   12,    MoriAhilftir  ^itTaww, 

Vii-iiiin,  Aiinlriii 

rMiiu  Miv  29.  iBsa, 

A07A.  An  liiipr«vedolut«)ifDrreKtilaUBKlieodlncrada  In  oloottto 
■re  Uunps.    Alfred  William  .'^iitliry,  1,  Cullum-tUMl,  CHj. 
MAnfn  2,  1888. 
5215.  Improvoaeatoln  olootrlolaoandooooDt  lampo,     J«bn  Wm, 
Oldiv.yil,  8.  yiiiility-i--.iiit,  London,  W.L". 
MAErHZ.  1888. 
S23fi.  DnprsToaiatitB  la  malttpolar  dynamo-doouio  "■■*""■— 
C.f«orge  lliot,  46,  Lincoln '»-inn-ii«liiii,  Lnndoij,  W.C, 

M.^Kcii  20.  1883. 
iZn.  ImproTOmoata  la  olootro-atcoliaaloal  mavoiaenta.     Alfrr;! 

Jiditi.H  lluuli,  323.  Ilijtli  IIuItiLii'ii,  Loiiilr)n,  W.C.  [Jamn  PraDcis 
MuLauKhlin,  lt|iit<><t  Stmos.) 

Artiii.  S.  1888. 
49S9.  Improvaaaeata  la  masnoto-olootrte  goaoratara.     W«b«t(rj 

(■dielt  ami  tivurgu  Haudtiue,  b'i,  ChtDwrylAaii,  Loodou. 


'2956. 


6104. 

621B. 

V184. 
7960. 
7892. 
81S9. 

8179. 
2246. 

2250, 

2308. 


SPECTFICATTONS  PUBLISHED. 

1886. 

Uoetvo  notora  and  dynamo ntaohlaM.    Bl.  Immla.-li.     8d. 

.\nipn'l(id  inivificaiiiiii. 

1887. 

■lootrtoal   neawBrlas   faatruaaoata.     A.  Lo  K.  Poatot  aail 
Anilc-no-ii,     8d. 

laduccloa  apparatua.    J.  Svinbiinic.    6il. 
Doctric  arc  laiapa.     W.  M  u^kio.     8(1. 
Tclophonoa     It.  3.  .'^miili  xmi  II.  V.  Jitclckoe.     Sd. 
Tolopbonlo  InatmRUnta.    I'.  L.  W.  FiUf^raliJ.     lid. 
Ktootrto  taI«(traphlo  t--""  "*•'■■***■*      W.  iiaiith.     Bd. 

lasa 

laoandoaoant  olootrlc  lampa.    M.  Wlirvlcr.     6d. 
DyoAmo^lMtrlo    machLnca.      H.  H.   Litke.      ( Elckcmcyer.J 
Ir  1.1. 

FrlntlnK  colcKraplta.    .1.  11.  tinrillo.     3c. 
Dynamo-olcetrlo  maoHlnaa.    C.  Coeqwr.    *I. 


NEW  ELECTRICAL  COMPANIES. 


Ualted   Uncdom   T«1aplMB«    Dalan.  UatlMd.—R^itarwl  by 

A«liiir«,  Mnrria,  CrM[iand  Vak,  b,  Old  .Ii^viiy,  Loiidou,  E.G..  witlioiit 
ArticUaorooiiorjation,  nnil,  thrrrfnti-,  tUa  cUubcb  of  t\w  dmt  achtdiila 
of  the  Comi«tiii«i  Act,  1862,  will  apjily.  Capital,  £10.000.000,  di- 
vidoJ  iuU>  a.OOO.OOO  iharM  ut  £b  ««cli.  Ohjcet  i  To  *c-iHin«  ujion  «ny 
turms  atul  Tor  any  punioMi  thn  trhnlit  nr  any  part  of  the  pro|ierty,  biui- 
n«ju,  ^owl^ll  and  iindeTtahiiiB  of  ■n,y  eoin|aciy,  anodalSuu,  orjxrenn 
In  tliv  United  Kinffdoni,  orelMwherv,  rnmin^on,  or  in  ihacaM  of  a 
i-ouipiidy  or  a.'uocUuou  formed  or  cmpawcrcl  lo  cuiry  on,  any  bunnua 
i'oui[iii3rd  williiu  die  ohjecta  berelnaftfT  mcntir)Dr>l,  and  to  undertaka 
all  ur  auy  o[  tli«  liabiliiiet  ur  ubliKolictis.  ftid  lo  com^pcntats  any  ofllcf, 
officer,  or  cniployu  of  any  •ucli  tviupony,  Miiociation,  or  (>crfoii,  to 
ac<)uii«  and  liold  vr  dia]>oB*  of  the  wholp  ot  \ny  part  of  the  sbar**, 
atnnk:'  or  aliligitious  of  any  coinpaov,  any  iiroperly  of  triiiob  tlialf 
bn  nnqiiiri'd  by  tliu  Com[ainy,  or  wlileb  may  w)  caiTTing  on  any 
hiiKinwn,  or  fonnMl  or  cmiuiwereil  to  carry  i>u  any  liu»mMBk  ooin- 
pri^  in  Ihr  obJQCta  of  the.  Ooniiany;  lo  acquire  and  OKerdM  any 
[labtnt  rlKbtv,  prinJcgot,  licounor  loonopolioa  leUlioK  to  t«lq>)ionea 
ct  any  tvlcpbouic  apuaratua ;  to  Uke  and  work  auy  liopnas  for  tbe  cut 
of  any  invvniion  wlii«b  may  he  capablo  of  b«intf  mod  In  connection 
witb  any  buaiiiaaa  of  tbo  Comjuiny.     Tbo  fiiat  auliacribvn  atv  :~- 

Shaiw. 
J.  Hmiid.  L'liuirriiaD  of  iho  Umtod  Telephone  Company,  Limited, 

New  Iliuaii.JlrBel,  E.C 1 

J.   fi.    Forliun.   dojiuty-olwinuan,   Oard«n   Lavn   Uouw,    Chelasa 

EiiiUubiinut.  aw 1 

.1.  ThotiiiKtan,  chairman  of  tbu  Lanu«hire  and  CbMbir*  Talophona 

F.xclimi^v  Coiin*uy,  LimltwI.  KlrersJale.  Wilmabw 1 

R.  N.  .Incbioii,  phuiriiittii   of  the   National  Telephone  CoDi])any, 

[.irnilwl,  Atluirst,  Wril-liill,  Syileiihani     1 

J.  WinUiitcy.  ctinirmnii  of  tin:  Tclrjilionu  Cunijiaiiy   of  Irelaail, 

Diindrum,  ce.  Dublin 1 

D.  BaCMuii,  cbikLTtnan  of  tbo  South  of  Hncland  Tetepfaon*  Con> 

jiaoy,  Liraito.1,  77,  Wa«t  Cortiwall-ivMul  8.W 1 

C.  Nash,  oliairaian  nftbn  Wi'slmi  (rmiiilii:!*  aiid  Soutli  WalcaTah- 
ph one  Company,  Limitwl.  Down-miiur*  Bath I 

R.  T.  WUkiiiKUu,  chairmnD  of  the  northern  Diatriot  Telepbone 
CoinTMuiy.  Roau  Dene,  Sunderland  ., 1 

3.  B.  Morgau,  A.l.C.C,  niauagingdireclbioftbeUiutedTtlopboac 
Company,  Limited -•-.     1 

J.  W.  Batten,  dii'edoT  of  tbe  United  Tolepbone  Company,  Limited, 
IS,  AirlicoiinleDc,  Ciiuden-hlll.  W. 1 

D.  PaHuh,  ibrwior  of  llm  Uiiilad  Tetuphoiio  Company.  Limited,  2, 
Ccii'tlinU-bidldinK",  Londcji,  E.C — 1 

W.  ^onuir,  M.?.,  director  of  the  United  Tclophons  Cumpaay, 
Liirii(»1,  74.  South  Awlloy -rtroBt,  W 1 

F.  K.  Ix'vktid,  dir«otoruftheUniled  Telephone  Company,  Limftad, 
40,  Pnne»*,gate,  8.W 1 
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COMPANIES'  STOCK  AND   SHARE   LIST. 


THwIdma. 


SJw.  ... 
ISF«h.  .. 
lXF«b.  ... 
15  Feb.  „ 
ir.  Feb.  .. 
12  Feb..  86,.. 

28  Miir 

U  Xor 

tleb.  

MiOy 

ISfcf.  

SS  Uv.  ..  .. 

UUat.  

t8A|iril 

18  Anil 

I  Jan 

IFfb.   

3  Jim 

ZSi>v.  

3  Jan 

28  Mw 

12A)iril 

12  April 

1  Jan.    K... 


Snaa. 


ArV'oau  Du«(.l  i^    

—  fiillv  pfciit   

Aiiglo-Aiiiuricn    

—  PreT.    

—  DBf. ,...„ 

Kraxilian  Siibiiinriiiv,.. 

Coll  T('lir)ib'iii«  &  Main    ... 
ChU  - 

—  lO^fwr.  

Dirrut  Stiniihli  .'. 

—  loi'tvr.  

Dirrct  UiiitctI  SUtM    

Ewtsru  _.,.» 

—  «%  Prrf.     

—  «%,  IS90     

—  *%  IHh.  Sto.'k  

birtvni    ExtriuiioB,    Ail»- 

IralaMA  ft  CItUin.. ....... 

—  i%  D.1...  1801  

—  «%  Deb.,  1800  

1890  

E^ltm  A  S.  Afrii-iU,  IflOO 

GiTninii  Uttiou  .    

(ilolw  Teli^Kniph  Tnu*,.. 

—  6%  I'M-r.    

Gnat  >roiLhmi 


VM<I. 


PHt* 
vtaaam 
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lOTi 


DlTtdwL 


IHu    ..  . 

29  Feb.  ..  . 
2«0ct.  .... 
IrtNov,  ... 
Ifi  M*r.  ..,. 
Ifi  Way  .... 
1-1  Oct 

1-'.  F..r>,"', .. 

ISOtt 

29  Ffh.    ..  . 

3  Jan.    .... 

80  Nor.  .... 

1  War'"..., 

29  IVe 

31  Doe 

14  Ot 

14  Oct.    .... 

1  Fik"'... 
1  Fri..    ... 

20  Kov.  .... 

13M&T,-M 

2»of.  ... 

I  H«r 


6,-0 


Mom. 


«l.  J?orHimi6%I)*l>.,'M. 
Imlk  KnlilMT,  O.  P.  k  Tel. 

lrKlo-Kmii]ii"aii 

ljon<liitiPlatino-HnuiIUll... 

Mmiin  Wi-slon 

Ori'-iiul  TrlfiphoDo  

tt*ut«r'» 

Swan  Uiiitatl.t 

Sulimwino  ,. 

S\il>jnaiim'  CaWi?  TtwA    ... 
TeKgiaiili  CouiiUDi'tiaii  ... 

—  «%.  1889     

United  Telephone 

WmI  African 

—  i%tM».    

Went  CMal  of  Auiarir*    ... 

—  8%  I>*1'" 

Wtatfra  uid  llrvsUun 

—  Praf<»nd    

—  PeTond. 

—  eji  A  

—  8%  H  

Wr«t  liiilu  an>l  I'aiiama  ... 

—  tt%  im  IVf.  

—  C%4mlPrer. 

West  Vnlon  of  as 

—  CXStefUng 


frW 

FaM, 

WwllM*. 

day 

IM 

10» 

10 

m 

S3 

40 

10 
1 

t 

n 

9 

M 

H 

U 

100 

150 

100 

»7 

12 

iH 

100 

108 

t 

u 

10 

b 

100 

SH 

10 

Ai 

100 

117 

Ifi 

10 

it 

n 

lOO 

m 

100 

10< 

10 

I 

10 

11 

Ifl 

«i 

11.000 

Vti 

lOO 
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COMPANIES'   TRAFFIC   RECEIPTS. 


Natne. 

KiulUtii. 

AniotiiiL 

Inc.  or  Dvc 

XaniH. 

KlHllUS 

AmuDuU 

tncorUBb 

Kau* 
W.  it  ay  1 
W.  of /III.     ., 
W.nfFcV      ., 

U  of  Apl.    ... 

PutilUhed. 

£1.387 

3.700 

1,M0 

ruMulic<I. 

M,&S2 

•«•  irafl 

4-     319 

U.ar)lsr.    .. 
M.  of  Aiil.    ... 

M,  i.f  Apl.    - 

W.  iUvi 

i^.  Apr^SO  ... 

«37.asi 

■il.HW 

Fiil'iuiiol. 

4.)l£5 

3,44» 

3,MB 

4-£l,97« 

I>irr:Ct  ISiHiiiwli    .,,, 

West  Ciinst  of  AiiiFrictf 

WrMiTii  ickI  Bnuiluu  ........ 

+  8*1 

AbbrcviktianB :  W.,x(-Kk  ;  F.,  foKaif^t;  U.,  OMi&tilt. 


CITY    NOTES. 


F«raaakL^)lT,  Basil  G«e  Itiu  taken  rtiarjrn  i>f  l.lin  I^nndnn  mI« 
itr].flrliii'.->il  I'lf  wire  and  oMt  of  Wdlt^r  T.  Clo»cr  4  Co.,  10,  llatWn- 

gn[i.|..-ii,   V.J'..  »ni1  Sdltnivf. 

BruUlMt  SntntMurlae  Tvlesrapb  Cffnpany-  -  Tlif  Imflic  iimeiiiU 
of  till.-  ltKiiilijj.li  .Subiiinniii'  T>Ii-fji-.ijj1i  Cuiii(>tuy,  I>iniilt<),  for  the  venV. 
coiipti  Mny  larii.-^iiiitivl  'n  £-1,3*17. 

XiMt«ni  TvUBraph  Com)p«b7,— Tlio    ^ti>ru    Teleijrapli  Com- 

miiy'«  Iraffic  trcnililii  f  I  llli:  litulllll  "f  Ajilil,  1886.  ai)l<iUllt(U  to 
£61,582,  oiul  tn  £43,136  in  tlu-  ('<krrv<y|>.>niUii){  (Tiio-l  uf  1887. 

South  of  XBclAnd  T«Upb«a«  Cvmpuy.  -Thn  Direvtoin  of  the 
South  i>l'  Kit^liMi'i  T'.'l'-^ilioiii-  Cuiit|Muv,  LiiiiiU'iI,  liavc  declarcil  a  ilivi- 
A*Md  at  b  ]ii>r  cont.  [wr  A.nuuui  >^ti  the  |>r«f«rcnca  *harei  tot  llit  Iialf- 
jru  tndiiig  April  10. 

"Wat  CoHit  «f  Anario*  TaUcraph  Coaap«B;,— The  traflic 
M.^»ijiM  (if  til..  Willi.  (_'i"i.it  <.(  -Virieii™  T'']''f;rfl[i)i  ('oiiinaii^p  for  Uw 
iiRXidi  III  Aiinl  uin4>iiiiUfl  to  £1,3Z5,  mul  tliuMi  of  Die  DuocC  Spaniuli 
'IVlL-nmiili  Cuiiifsiiiy  to  £1.800. 

IMi-Mt  SpwUaH  Tolagrmph  Comimiy.  -TIir  MtiiiTatO'I  trafliR 
raeeipta  fill'  i)ii;  iniiiiili  ul  A|iiil  at  iln-  IJinvt  .'^panUli  Trl'grapU  I'om- 
(latiy,  Liiiiili'ii,  wciv  i;i,800,  ;iKiiiti»t  £1,681  iii  lliii  i-nrrMpoti'ling 
pniml  uf  liipl  yi'ar,  jlnmiiiK  mi  iiicTrii.i''  iiT  tll9, 

Oreat  Nort&arn  TeUsrapli  Compiuiy.— The  (ninii;  rweliifi  ot 
tUe  (!n«t  NonliiTLi  T(.'li,gia|)li  Cumiwiir  for  Ajtil  utt"  fiZi.flOO, 
uialuDK  ■  ^o^  IVuiu  JuiiiMry  1  lo  .^prit  30  o(  £65,200,  iisaiiuit 
£ei,&2i)  aiiU  £78,'480  Ivi  Itiv  ooric9p"n>Uii^  moiilbn  of  1807  and  1886 
rMpKitivt'ly. 

WasMra  Mid  BtmUUb  T«UKr»ph  CompMijr.— Thv  traflic 
rtocii'ts  of  tl"!  Wi.j.li.-ni  «ii<l  BntziliBii  T-'lf^Taiih  (,'i'rajHinv.  Uoiitcii. 
far  tie  wwk  fiiiinl  Slay  4,  altw  Ji^iiuutuitf  tliL-  filih  ol  tlio  grnw 
raoduU  [layabla  to  tUv  Louitoii  PlAttno-tEnuiluii  Tult^iaph  Coin|ianir. 
Uniiucl,  wore  £3,b49. 

SaM«ra  Ext«iul9ii.  Avatrataala,  oad  CUna  Tel«fraLpk  Cmb< 
pany.— 'i'hij  Imllit^  iCL'.-ijit^  ul  lin'  Kulttu  KvUiiiIliu,  ,\iixl,iiil)Lsi«,  niui 
China  lelet^upli  Luiii)MLtiv.  LiimUil,  lui  Uu-  moiah  of  Apiil.  1S88. 
■maBlital  Ul  1)37,331.  lunl  l»  i;35,d55  in  tltu  ci.>nc«i>omling  ptrioi  of 
1887,  an  ini.:r''ji.-v.:  cf  £1  37b. 

Wc«  ladi*  and  Powunn  Tolotropb  CompMiy.  — Tlic  c»ti- 
nuteJ  UatJi<:  nmpu  ut'  itiv  V^'vst  Imlia  uiitl  I'liwtiut  Tetr^i>1i  Coin- 
Moy,  for  the  liaU-noiitk  cudiiig  Ai«il  30  vm  £3,'iJC>ti,  uffuiunl  £3,027 
for  the  ewrwiKiniling  iisrio-l  of  1637 :  tl>«  .Ltunu  v  lucoinih,  <->,(ir»«[''il 
at  f  6,718,  reillMd  &,g66. 


CenaalUaMd  TatoybOB*  ItonatraoUoB  and  MolntanAsca  6m» 

paB7>— "Hie  Dirtotore  of  the  CmiM'liiilat'',!  T-'k^i^Ldm-  r'ii'lMKO"fi  Mi'i 

Miiiiit»nuTlC«  Cnmpony,  I.ilnitnl,  irooiniai'ii-l  •  >livi.|rn.t  at  tlic  tiiW  of 

£6.  7>-  prr^t-iit.  jmt  ■iiniim  fat  tha  vaar  ending  Mnrch  51,  indii««»f 
Cli'i  iiilcrini  iliviili'iiil  iniil  in  N'nvninlwl'  taitt. 

Cnba  SabmoHne  Tclegrnpb  Oonpany— The  iiiiinber  of  ininiafliii 
[MutiiiK  ■1^'^  r  ttiu  liiii't  of  the  I'liliii  Siihinaniut  ('oRtpanj  dorinf^  A^oil 
»?:>  4,634,  coiiiii.-il-tii  to  jirailLicn  £3.700.  AKoinit  },825  mcsMfe^,  pro* 
(liii'itifi  £2.9(4.  ill  iltx  <xirm[)on<linK  itiontli  of  la^it  veai.  The  tmBc 
m?i:ipi-'<  fi>r  .Uititnty,  coiliidnlctl  at  £3.500,  rf^anl  £d,3UiL 

Orloaial  Telapbone  Company.— At  Ibt  adj^i'ntoil  mnting  of  tk* 
slinicliiilili  m  (if  tlifl  irHcntal  Trirplimi?  Coiniianf.  Limited,  to  Ix 
lii^l'l  «ii  (riijay.  tilt  2&tli  iubt.,  tlio  pro|KM«<l  dUriilrail  of  21  iiuc  cent 
frt'i:  'J  iiit^omv-tLx,  for  the  ]>a«t  jcur  ou  the  peid'np  ca|wal  oif  Ike 
Com  11411V  otlttr  than  the  rn»[lor»' aliarva  will  bv  agaia  reoonnaaM 
lij'  lliu  lliMctoni.  ,  i_ 

Nawtonla  Syndloata.— It  ifi  i'«poTU<)  that  Mr.  NeirioB'*  XeW 
Eb'i  lii<'  Lif^lit  ^vmli'.'iile  Imvi-  cumioI  Ititu  UTaugemmiU  urith  Colnod 
J.  'I'.  Soi-tli  to  ilUjwiw  of  Mr.  Nlwiou's  intents  lu  a  joint  »iockcoiR- 
iiauy  Httli  a  capital  aQuiv»h<.'n:  in  the  hundred  thoit-ianiU.  Electtit 
lit(litiii){  !•  aWit  til*  onir  l>rutii;li  ot  indiintrv  in  which  the  ind^il' 
galile  Col-ititl  linn  iiiil  vi-t  viiiliai-kot. 

Waat  India  asd  Pauutta  Tolograpb  Compaay.— Thr  nyort 
oftltn  OirnnloTnuf  the  Wmt  India  anil  I'anaua  Telc^paph  Cotamnj, 
l.iigiiloil.  for  tli«  hoir-ycar  eodtid  I><«enib«r  31,  abowa  an  araiUW* 
revouiio  balance  of  £21,887,  of  uhlcli  £3.000  haa  Iwen  camid  M 
rranrc.  They  p'opoae  to  pay  lObi.  |H-t  Khaie  vn  account  of  iman  tf 
dividt'iid  oil  the  firsc  preferuiiro  sliait-s,  £1,606  tieiiig  caniei  over. 

Lnndos  Plattao-BraalUaa  Tolagrapk  Catnpaay.— The  report  '^ 

th(^  Uiretnoni  fur  llio  jwat  liiinnrij]  y^Ai  tUlM  that  the  net  revetine  d 
tile  viur,  altvr  iironditi}!  fur  d«lii'iiliii«  lutenal  aud  laoatn*.las,  k 
£10,925,  12i>.  M..  aiid  £1.543.  a>.  Qi.  is  liroiigbt  iu  fran  tba 
ci-itiiig;  yonrV  arcnnnt,  makiu^  a  total  uf  £12,46a  I*.  Id.  to  tbo  < 
of  ivi-viiui:  account.  Thu  interim  ijividuml  of  2>.  6i].  pKr  ahat*,  , 
I.II  NovunrtMi-  22.  1887,  ilwrhtJ  £4,793.  lOt..  kevin];,  thcnfarc  t» 
Iw  .Ii-jltw-i>h  £7.676  11*.  Id.,  fr<-ui  which  the  l>iK<;tun  jirvpoM  » 
appropnui  i>  £150  in  (arrher  reduction  of  the  item  of  oxiiemaes  of  ime 
ol  the  nu  |M-i  I'cnt  ileUeutuiea,  tu  oihl  £1,000  to  the  nwer**  fuud.  ui 
lo  ap)ily  £6.7&2.  4a.  in  iiayincnt  of  a  Rnal  ilivnlawl  of  Si.  jv^  Umi*. 
titakiii;:.  niih  the  iiitciiiniliviilrnil  nlrtatly  paiii,  a  diitiibutioti  At  Ibi 
nitv  ul  2j  )n;r  vcuU  jier  auiiuiu,  aa  ofuinRt  3  Mr  cent.  |ui<l  lui  rni, 
leaving  a  balance  of  £773i.  7a.  Id.  t«  he  coineil  fetwatd. 


^ 


BArotflona. ^Thf!  illiiniiTinlJon  of  (he  fouutn-iiix  nt  t>ih 
Ilatxt^liiiia  itJtliihilinn  has  )io«n  pUcod  in  the  IiaikIk  »f  tho 
Liijitlo-Amerirari  Brusli  (.'otnjuuiy. 

Bma*«l«.— The  [talace  o(  the  Corat*  de  Flandre  is  now 
i  ligli!«l  I.y  electricity  by  means  of  a  Lnhmeyer  dynamo 
I    »nd  a  Bet  of  Jiili«n  m-ciimiilatora, 

^H    Erratom.— In  tlie  article  on  "Double  iind  Single  or 
^^&ir1li-wirc  Systems,"  jHiblifthcd  lai*t  week,  the  duttixl  luid 

r solid  linen  in  Vif.  1  ohouid  be  reversed. 
I  Olmuts, — The  muntcipnlily  of  thio  tovn  have  roiwtvcd 
to  Mtablisti  an  inxtAllation  of  electric  lighting  in  the  theatre 
bherft  prif>r  to  the  0|>ciiiriK  for  the  new  Heiiion- 
JD*ath  by  Eleotrioity.  Thd  Novr  York  Aiwumhly 
puMd  th«  Bill  Mihstituting  electricity  f«r  the  halter  in  the 
case  of  mminals  wntoiiced  to  death,  by  a  majority  of  eighty- 
m'x  to  flight. 

Glasgow  Exliibilion. — This  exhibition  wait  a  nirtdol 
of  puiki-tualily — ^not  only  the  njathincry  iitid  nil  llm  t;Iectric 
light  being  quite  ready,  but  aUo  practically  the  whole  of  the 

E private  exhibitK. 
I    Electrical  Watches. — A  comp;iny  him  been  fonned 
in   Berlin   t«  miuiufartiiio  elcnitrical  wat<;1iMt.     Two  Rmall 
celU   Jind    a   (mall   elvutric  motor   tiikv  the  place  of   the 
bltlinur)-  tnovement.. 

Railway     Uffhting^    on     the     Continent.  -  The 

electric  lijjht  is  l>ein{:  ut^i  fur  tniinK  on  thu  Wiirtt'mlkerj; 
railrowts,  on  the  No\-ara-Seregno  roinl  in  Ititly,  nD<l  on  the 
RtlHUiD  South- Western  line. 

Owens'  CoUeere.  -  Prof.  A.  ShiwWr,  rh.D.,  F.R.S,,  ha* 
tfeon  upjiuinled  lo  the  Laiigworthy  I'rofcjiBorshtp  nf  Phyfieti 
and  directorship  of  tha  Physical  !.abonitory  at  Owens' 
College,  in  aucceiuiioii  to  the  late  Prof.  Balfour  Stewart. 

V*roa*. — The  local  company  formed  to  establish  ti 
central  station  of  electric  lighting  tmng  unable  to  carry 
the  project  into  effect,  the  shareholders  in  the  gas  com- 
jieny  hare  authoriseJ  the  latter  to  execute  the  worlc  in 
(juestioii. 

FariB.— It  Ib  stated  that  the  Paris  \funicipal  Council 
iateiuls  to  re<pif!i;t  tbu  com|)iiuiea  at  present  di^tribnting 
electrical  powt-r  by  uieatu  uf  overhead  wires  to  conform 
to  the  terms  of  the  oODditJons  of  contract  »ow  being 
published  in  our  columns. 

Brixton.— Wu  undeisland  that  the  new  roa«l  at  Brixton, 
PalnierBton-avenue,  is  to  be  lighted  up  by  the  electric  light 
on  the  Fyfu  main  system.  I'hese  are  the  aort  of  items  we 
haTO  to  ro|>ort,  oa  against  the  conlitiuod  itema  of  whole 
towns  being  lighted  in  America. 

Honololo. — The  town  of  IfonoUilu,  Hawaii,  haa  tteen 
lighted  wtUi  eloclric  li^ht,  supplied  by  the  Thotnison-UoUB- 
ton  Electric  Company,  of  New  Vork.  There  are  62  aru 
lights,  and  the  dynamos  ate  driven  by  water  power  with 
300ft.  head,  2i  miles  from  tho  city. 

Society  of  Telegraph-Engineers.— An  extraordi- 
nary f{M«mtnieoting  of  tho  society  will  l}u  held  on  Thursday, 
24tli  inat.,  when  Sir  \V.  Thomgoii,  UIA\,  K.K.S.,  Past  Presi- 
dent, will  rtk-ul  A  jtajwr  on  his  "new  Stamknl  and  Insjtoc- 
tionai  Electric  MctsiuSiig  litstrumonts." 

Electric  Firearms.     The  latest  nuvoHy  i«  the  employ 
ut  of  electricity  instead  uf  percus-sion  cape  for  firearms. 


The  s^iai'lc  in  produced  tn  the  eame  manner  aa  the  now  well- 
known  gas  lighters,  and  it  is  elumed  that  by  this  means  a 
more  iwwcrful  cxpIoKivc  than  giin|>owdor  can  be  usod. 

Braasels  Exhibition.— The  Brush  Compatiy  have 
taken  the  coiitnLct  for  lighting  the  British  Kcction  at  the 
BniKselit  (■jihihition  with  mipply  of  current  for  incaudes- 
ceiit  lampH  for  exliibitoni  and  reataurateurs.  They  ore 
abo  lightingthc  hipiKKlroroc  arena  with  arc  lights,  and  have 
a  G  lii;ht  maxt  at  tho  oiitrance. 

Motor  Cars.— After  much  ex(}crimontjng  vith  rarioua 
motors,  St.  Louin,  VJS.,  haa  finally  adopted  elfHtricityasthfl 
ntntivo  [M)wer  for  their  roads,  with  Jidivn  rtorage  Iwtteriea 
and  Brush  motors.  The  contract  tor  the  Fourth  Avenue, 
New  York,  hm  been  taken  by  the  JuLion  Com[NUiy,  and  the 
price  is  40  pi>r  c«nt.  below  that  of  horses. 

Now  TeohnioKl  SohOOlS.— Blackburn  m  going  to 
Hjiond  £2'),000  on  building  a  technical  ).ehoul  of  moat  a|»- 
proved  construction.  Mr.  F,.  C.  Robins,  F.S.A.,  the  well- 
known  exjiert  in  technical  adiegcs,  hod  tho  selection  of  the 
design,  which  was  won  by  Mcsws.  Smith,  Woodhousc,  and 
\VjIloiij;hby,  100,  King-etrect,  Manchester. 

Eaatboame.^A  memorial  was  t«ceivod  latt  Moiulay 
by  thu  buiitbuui-ue  Town  Council  from  the  inhahitanta  of 
tho  Roy^il  Parade,  calling  attention  "to  tho  great  existing 
want  of  tho  electric  light  on  the  Hoyal  Arcade."  At  pre- 
sent the  ga.<i  lamps  are  not  in  keeping  with  the  electric 
light*  on  tho  Grand  Pumdc  Tho  matter  waa  referred  to 
tJio  Lighting  Committee. 

True  BtiTKlti'i'  Alarm.  — IiiKleiuIof  a  itmall  l>ell  placed 
near  the  hvd  to  wuke  Iho  occupier,  by  fm-  the  lialter  way, 
it  ia  suggested,  will  be  to  connect  the  doors  and  windows 
with  a  good  i^iu.  gong  in  the  hall ;  then,  instead  of  the 
niaMte^r  of  the  house  having  to  come  down  to  peraiuide  the 
burglar  to  go,  the  burglar  dejiarta  of  hia  own  free  will — 'for 
what  burglar  would  stay  to  burgle  with  an  ISin.  gong 
going  1 

Electrical  Tramway  for  Leamington.  —An  experi- 
ment is  a1>i)ut  tt)  liu  m»dtt  at  Leamington  in  electrical  tram- 
can.  The  Milvurlon  Local  Board  have  given  their  sanction 
to  the  [iroject,  iuid  itn  introduction  ia  looked  forward  to 
with  oxccptiomd  interest.  It  is  believed  that  the  intention 
of  the  promot«ra  is  to  utilise  the  electricity  gencrutctl  during 
the  day  in  connection  with  the  Midland  Electric  Lighting 
Company. 

Royal  Soolety.^The  foltotring  pa^iars  were  read 
at  the  Koy;il  Society  on  Thursday,  May  17: — Prof.  J. 
Burdon  SaDdorsoii,  F.K.B.,  "On  the  Electromotive 
Propertiea  of  tho  Leaf  of  Ilionan  in  the  Kxcited  and 
Unexcited  States,  No.  IL" ;  Prof.  Ewing,  F.KS.,  and  G.  0. 
Cowan,  "  Maguetic  Qoalities  of  Nickel " ;  ProL  J.  0. 
Kwarts  "On  the  Structure  of  the  Kloctric  Organ  of  Rala 
circuUm*." 

New  Siomens  and   Halske   Dynamc^In   a   new 

typo  of  dynamo  machine  constructed  by  this  firm,  the  field- 
magnet,  of  four  bninche«,is  placed  witliin  the  circumference 
of  a  Paccinotti  ring,  the  nuigiiet  being  stittionary,  and  the 
riiig  revolving  about  it.  One  of  Uiecxporitnontal  machines 
on  this  type,  weighing  lefts  than  IScwU,  aiirl  running  at  350 
revolutions  per  minute,  gave  a  power  of  16,000  useful  watte, 
whilst  at  480  revolutions  the  ]K>wer  rose  to  2fi,000  watts. 

A  Now  Lamp  Factory.— A  now  manufactory  for 
incandoscent   Luuptt   h.is   beiMi  BtartaA   w.  "^iVyJvitfJvTO.,  "^^x 
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R  W.  Strehlflnnil  hnvinj?  rernovod  tn  thu  town  frnm 
Soc!ert«lge,  where  for  a  rou[)lfl  of  yearn  he  has  Iieen  enpigetl 
in  ooiniwlion  with  this  mnniifacturc.  Mr.  Strehlencrt  hua 
succeeded  iu  securiiij;  iin  uMu  etufT  of  mcji,  uiul  is  ut 
I)r«mnt  turning  out  some  6U0  or  700  UaixpB  a.  woek, 
which  niimbcr,  howover,  cun  bti  raii^  to  2,000  ii  week  H 
io()uirec]. 

Haaiinss.— We  are  gM  t-o  nolo  thai  tlie  HnRbingn 
Klcctric  I,iphf  (.'ompany's  report,  just  iasiierf,  shows  that  the 
riirectnrs  will  he  ahle,  n(.  the  ftixlh  :iiiiiim1  iinH^ting  of  sharc- 
hiiliJen  o(i  the  SSnd  insL.,  To  recoiiinivntl  it  rltt-i(loii<l  of 
3  |ier  cent,  'V\k  lidu  iit  last  has  a|»parently  turnfid  with  this 
)>>oiie«r  comjMtiy.  Mu&L  of  thu  pritii:i}MLl  hutcU  arc  now 
using  the  li;rht,  *ml  iDany  further  aii[>Ii«>tioii8  are  being 
made,  and  wo  may  evidently  look  for  coLitiiinefl  progrosH 
and  mirceus, 

BiOyole  PaiMra  FltUMe  Copy.  -The  bicyciv  muiiii 
ftictwrprti  in  Anieric*  i«re  ii it loi lining  the  process  of  electric 
welding  by  the  Thoinsuii-Houttun  process  into  their  works. 
A  dolej^ion  of  makers  recently  nsaJe  a  visit  to  the  Thorn- 
eoti'Hoitttton  factory  and  witnrKicd  trials  of  the  [>roce«s, 
which  wore  very  BUccoMful.  Wv  bclicv«  tlut  tho  whole 
f>roee«s  of  Thomson-Houston  welding  \»  m  the  hnnd*  of  th« 
wnlllcnowii  electrical  enuiineers,  Uting,  Wharton  and  Down, 
In  this  country. 

R«Ififcive  Cost  of  Electric  U«ht.— The  following 
ejf;nificaiit  ti^uics  arc  ukuii  from  a  niport  sent  to  the  Cor- 
poration of  Chicago  by  I'rof.  BarrcL  'ITioy  coni|)aro  the 
nnnuat  pnce  of  maintenance  of  the  elwtric  light  with  that 
of  |;»K,  taking  int<i  cnniiidiiratinn  all  exj^eimes,  fuel,  interest, 
depreciation,  and  roiiairs,Ac.  Gas:  3,273  biirneni,  52,368 
candle-power,  £13,05.^.  Incandeix^cnl  laniiMt:  .1,S73lHn)p», 
08,190  I'undle-power,  ^S.tfOO.  Arc  Urapii :  760  bmpg, 
1,500,000  candle-power,  £7,475. 

Temparing  MafiTiets. — A  oumlitned  process  for  lem- 
I>ering  and  nia^nirlising  stool  Ikiiv  fur  niajjnets  is  i;niploycd 
by  M  .  Diicretet.  He  employs  &  watertight  vessel,  iit  the 
bottom  of  which  arc  two  aoft  iron  pole  piecee ;  the  polce 
of  a  {lowcrful  electro-magnet  nrc  ]>litcod  underneath  those. 
The  vessel  ia  pBitty  filled  with  water,  anil  a  hiyer  of  oil  ts 
aboTe  thia.  The  red-hot  Wr  is  pissed  ihiniigh  theac;  its 
iweaage  Bret  through  the  oil  is  found  to  aoftc'n  tho  Bttcl 
without  depriving  it  of  its  power  of  being  ui^^i^netised. 

Testing  Water. — It  has  long  been  known  that  if  h 
volMucler  is  tilled  with  perfectly  pure  distilled  water  it  i» 
imjHHisible  to  |mss  an  electric  current  through  it.  If,  how- 
ever, H  few  drop*  of  add,  or  a  sniall  quantity  of  soluble 
Rallv  i"  rliHsolvvd  in  tho  water,  the  current  passes  and  clnc- 
trolyais  tikcfl  place.  Dr.  Carjionft  has  proposed  tti  make 
use  of  this  fact  to  dctormino  the  ijuantity  of  a  given 
impurity  coiitaincl  in  water,  as  ex|>eriinent  ahoWR  that  at  a 
given  tempemlure  a  detiuite  qiutntity  of  any  sulisUince  inust 
be  difltolved  in  the  water  befiM^j  the  current  will  jkus. 

The  Advantase  of  Clectrlo  Trams.— Colonel 
Henry  flad,  one  of  the  foromoat  cnj^incera  of  America,  «t 
prc««nt  head  of  tho  St.  liouis  Board  of  Public  Improvo- 
meiits,  recoramondn  the  use  of  electric  rather  than  wilile 
tram-roads,  except  for  very  steep  gradients.  The  chief 
advantage  in  his  eyoe  is  that  each  8to^^^;e  car  is  an  inda- 
pendent  unit.  "The  im|K)rtance  of  this,  jmrticubrly  in  large 
cities  nnd  with  lony  lines, cinnwt  be  over-estimated ;  and  I 
would  reoommend  the  f-lcctric  motor,  with  storage  batteries, 
even  if  a  cable  ruad  coukl  be  cuustriieted  and  operated  at 
ioM  ajipenee." 


Ttae  Paris  Exblbition.  Wo  have  much  plftunrc  in 
suting  that  Mr.  -Joliii  Aylmer,  of  Pariti,  haslieon  apiioititod 
by  the  Kxecutivo  Council  of  the  lioH  Mayor's  Committee 
for  canyin;;  out  the  Kngliah  Section  of  the  Paris  I'nivorial 
Kxhihitioii  of  iJ'f'tt  as  their  hon.  secroUrj*  in  Paris.  Ths 
aiiccoits  which  attended  Mr.  Ayliaer's  numgemenb  of  tbe 
Paris  Electrical  Exhibition  of  1881  (where  he  acted  as 
socrclary  to  the  Knglish  (.Vmmission)  will  no  doubt  be 
reiKMtod  next  year  in  tho  larger  tuiderlaking,  and  we  eon- 
gi'<ilula.te  the  executive  in  having  secured  the  services  of 
snch  an  .ihle  and  zenloiis  ottiml. 

A  New  InsolAting  Compound— A    very  valuable 

insulating  niatoriid,  dewriboii  in  the  CArowiyiw  IndHilrifSc, 
lisw  jiist '  heen  proiluced.  It  is  Gumjioeed  of  one  part 
Gieek  pitch  ami  two  ]iarta  bunit  pUstcr,  Ijy  weight,  the 
latter  hoing  pure  gyjisum,  raised  to  a  high  temperature,  and 
plunge<l  in  water.  This  mixture,  when  hot,  i»  a  homiv 
^foiiflons,  viscous  [Kuite,  and  can  l>o  applies)  with  a  bmah,  or 
cast  in  moiddis.  It  is  ambsr-ooloured,  and  poswsscs  tlie 
insuliiting  [iropertion  of  ebonite,  and  cun  Iw  turned  nod 
])olihhed.  Its  advantage  is  it«  endurance  of  great  heat  ftnd 
nioifituro  without  injuring  it«  in«ulnting  properties. 

BPftdfonL— The  Cor{x)nition  at  Bradford  fcarc  uitex- 
pcciedly  eiic*oiintcre<l  an  obstacle  in  their  lighting  acberae. 
They  thought  only  to  ask  am)  have  the  neceunry  esnctioit 
from  the  Local  (lorcrinuent  Board  for  borrowing  the 
money  j  hut  it  is  found  tliat  a  iocjil  infiuir}'  miwt  bo  held, 
and  the  whole  aflair  is  to  be  fully  considered  at  WhitehalL 
Moreover,  the  teiideii«  ore  f>o  numoroun  and  vnrioiu  as  to 
give  rise  to  the  liiiggostinn  that  the  speuiflcatioD  was  too 
vague,  and  it  has  bc<ui  alleged  that  economy  was  not  kept 
in  vi(}w — among  other  thinga,  thatan  odd  gauge  of  wire  for 
tho  cables  vms.  s]*ecifie(l,  which  is  not  Vept  in  stock  by 
inaunfacturers,  and  would  have  to  he  drawn  specially. 
Moanvfhilo  thu  whole  thing  haiigv  fire. 

Herr  Hempel's  Hioro-Telephonfl  Station.— Hen 

AUvin  Ilempcl.  uf  I'resden.  luw  invented  a  micro-telephone 
station,  in  which  the  microphone  is  so  oxtremcly  sonsitivt 
thut  it  reproduces  the  most  wrfUy  whispered  tones.  Thu 
reproduction  of  the  spoken  voice  is  m  exceptionally  loud 
that  even  deaf  jieople can  avail  thumselrosof  Uerr  Hempel's 
Hppai'abn!!,  which  ciui,  moreover,  he  employed  for  tbe  Cnui*- 
mission  of  music.  Mure  than  100  telephones  cait  be  OOD- 
noctod  with  a  single  one  of  these  microphones.  Herr  Alwiii 
Hotnpel  is  in  ituescesioii  of  a  testimonial  from  Frof.  Dr. 
Kohlrausch,  one  of  the  first  authorities  upon  electrotechnicd 
matters  in  Eiiro{>&,  who  atates  that  he  knowt)  of  no  micre- 
phone  station  which  works  better  than  that  patented  hf 
Herr  Hempel. 

Licenses  to  Electric  Light  Men. — In  Boston,  UJ3., 
an  electrical  exchange  has  boon  established  to  issue  Iteeniet 
to  men  engaged  in  oleetrie  light  work.  It  is  expected  thit 
the  institution,  properly  conducted,  will  prove  of  grat 
advantage  to  both  men  and  coniiMuies.  Tho  liocotet 
arc  divided  into  five  classes.  Fiist  close,  to  inst*!  uri 
ci{ierato  any  electric  light  and  power  plant  j  seeond  etsotle 
instal  ftiid  o|)eiTit<i  any  two  of  the  following — viz.,  incan- 
descent, arc  lights,  or  power;  third  ehua,  to  inatal  avl 
oi>erate  any  one  of  the  ahove;  fourth  cUee,  to  openU 
electric  machinery,  hut  not  to  instal ;  fifth  claee,  to  if* 
electric  wiring,  hut  not  to  oiwnito  electric  oiuchinary.  The 
New  England  undorwriterK  have  expressed  their  williiignaii 
to  co-operate  with  the  electriu  light  men  in  licensing 
employ^ 


UfrbtninKExpreeia.— "Klectric  Kx]>reBaiige,"iiivoiite(I 
l>y  I'iiviil  {.'..  WocniP,  of  naltimoro,  is  on*  of  the  lnt«st 
develnpinonU  in  rnjiid  truiieit  Rchcmr^  and  by  means 
of  which  nevrgp^ijera.  niiiil  m-itt/r,  ninl  ex[>rflH»  jwck- 
m^n  vfill  rvach  Chicago  from  Xow  Vorlc  in  alHtut  two  hnurs, 
and  in  wvoii  huiint  mora  tho  "ninttoi*"  vrmiM  rcnch  San 
Fintnctsco,  Oal.  ThJM  or  will  tmvvl  at  the  rate  of 
ni-arly  four  hunHrcl  inil<!«  an  hour  on  a  lij^lit  elevated 
Riilway,  nnd  will  run  autotnaticiilly,  just  the  same  m  some 
of  the<a«h-cimugo  coiitrivuiJcvK  uKtKl  in  lui-^u  Htures ;  and 
the  Bvotem  is  in  aum6  resjiecLd  siniiliir  lo  the  Adiims'  otoralod 
raiiwny,  only  on  a  much  »ma.llor  Hcate.  The  Klectnc  Auto- 
natK;  Trnmil  Comjauiy  ha«  Iicon  organised  to  hiiild  «.  test 
line  in  Wiiiihiii^tot)  lit  once,  iiriil  n.  line  U  to  tiu  con»)tnictMl 
in   MHryland  in  a  few  months. — C/iu/iffo  StrrH  liuihiyiij 

Toltmeters    and     Anuneters    by    Repulsion.— 

10  \olt-  and  ammeleni  niiule  hy  ihe  Waterhon*!)  Rleclrii: 
and  Manu[acluri»g  (.'ompniiy  ai'fi  constnict^Ml  on  the  priii- 
oiple  of  electro  mngn*tic  rcpiilHon,  which  is  n  consUnt  with 
equal  current.  Heretofore  mtch  inKlrnmcnttt  have  been 
made  to  act  hy  meant;  of  !i  iwrmanent  maj^net,  or  in  their 
^^omUiiction  a.  coil  «i>riug  hm  lieon  iisud,  m  that  the  niag- 
^BtBtiflin  of  the  magnet,  or  the  re«ilieiic«  of  thv  B[jriDg 
^BM  hoon  n  vnrj'irg  fiunntity,  and  frequent  nilihmtioii  has 
toon  nc«e«8nry  to  coiTect  these  variations.  The  Water- 
hoose  inittniin<int«  are  calilirated  hy  (he  Conioll  University 
trtjindard,  and  mice  adjnttted  remain  in  Jidjustnictit.  An 
ammeter  may  1mi  left  in  the  circuit  irith  the  cnrrent  con- 
tiniLally  psuMin^;  through  it,  hut  itfl  adjiietmont  is  unchan^tcrl. 
The  instnimentB  are  ver^'  .tensiitive  lo  variiitionR  of  the 
current  tninsmittetl  through  them,  nnd  are  not  only  Jida|it*d 
lo  electric  light  staiions,  but  a]«o  for  the  fiiie«t  laI)onitorj' 
te8t«.  The  comimiiy  also  roalco  a  very  tine  galvnnometcr 
and  otbor  doHcatc  instriiuenta. 

^g  Extension  of  Motors.—"  The  day  in  not  fur  di«tAiit," 
eayoMr  Franklin  Leonard  i*o(>v,  in  an  ititcru»tiiig  nnd  valu- 
able pa})er  in  a  recent  numbei'  of  Sn-iliwr't  Mriyit^i't':,  "  when 
rapid  transit  Itetween  the  pnncipal  cities  of  Amcnpa  will 
he  effected  to  an  extent  which  to  petHonx  nnfmniliar  with 
ibe  development*  of  ciMtricity  nniBt  seem  utterly  visionary 
and  chimerical  Once  admit,  a«  wc  must  do,  the  |K>«iibility 
of  applying  almost  liraitleiH  electric  jHiwer  to  each  axle  of 
a  tmin,  with  the  pussibility  uf  laying  a  tmck  almoet  an 
stTuigfat  iiH  the  erow  flicM  from  city  to  city,  rining 
and  falling  ns  the  to|xi<;raph)'  of  the  cotuitry  may 
reqaire,  and  the  complete  aoUitioii  of  the  problem  h<.-cerae« 
Httlo  more  than  n  uatter  of  detail.  Not  that  such  detail  is 
Dnim|>ortant^  nor  that  the  inntinieralilo  minor  tl iHtcultif^ 
can  bo  overcome  without  much  exi)crimentand  study;  but 
it  may,  Devertliclces,  mfoly  Im  uHimicd  that  the  ultimate 
result  id  already  dialinctly  foruchii'luwed,  and  that  wu  uuiy 
expect  within  a  few  years  to  bo  tJ-insportetl  l>etweeii  New 
York  and  Bosloii  in  loss  than  two  hours,  not  hy  the 
enchnnteit  car|)eL  of    the    '  Anihi^iii    Njght«,'   but  by  the 

I      potent  agency  of  the  modern  electric  motor." 

^M     Cloud    Telegraphy.  -  A    remarkHble   experiment  in 

^MBgnaUing    with  electric  lighta  was  recently  made  by  the 

^^jfflceri   of  two    vosseU  of   the    British  Navy,  the  Orion 

and  the  Kspoir,  off  the  jwrt  of    Stnptiwrc      The  FUpoir 

had    Ktil«l    from    that    jton  fr>r  ]Uin^  Kong,  lojtving  the 

Orioit    in    the  harbour  of   SingujH*rc.      When  tho  l-lsjtoir 

wae  sixty  miles  ili&tant,  the  Urion  sent  her  u  mc«sa^  by 

rowinj;  a  brilliant  li>;ht  up^n  the  clcfUt.l«,  and  the  rellcc- 

}Q  of  this   was   seen  disciuotly  by  those  on  board  the 


RN)H>ir,  and  hy  thi»  means  a  regular  meaui^  of  nlternate 
long  and  short  flashea  was  read  and  iinder8too<l  by  the 
IC«poir,  TIm  pntetjcttl  use  of  cloud  tolojgmphy  ax  a 
rccogniiited  moans  of  coramunicjilion  would  proinibly  be 
confine[1  to  fi|iecial  circiinistaiice.<i,  and  would,  of  course, 
depend  U^Kin  the  ntate  of  tho  weather,  but  the  jjotuihility  of 
coromunicjiting  a  disUtiice  of  60  miles  at  night  without  wire 
is  very  imjiortaiit.  Tho  first  application  of  such  a  meatisof 
telegraphing  which  sitggeatA  itself  is  that  of  lighthouaae, 
whose  lights  could  he  rendered  risible  to  a  much  greater 
diHtunco  on  cloudy  iiight«  if  provided  with  an  ap[)anitits  for 
ilashing  on  the  clouds.  Tlie  reflections  often  scon  tit  uight 
from  the  blaet  furnaces  in  some  of  the  larf^o  maimfacturing 
towns  are  visible  to  a  great  disUnce,  and  give  some  idea  of 
the  efl'ect  of  the  electric  light  ujion  the  clouds. 

Inoandesoenoe    Lamps     v.     IHre    RIskB,  —  Tho 

reKidts  (jbtaiiR'il  in  the  oxperimenU  willi  incandes- 
cence lamiw  recently  made  by  M.  Maacart  [mint  to, 
the  necesMty  Jr  certain  caaea  of  incrcusing  the  size 
of  the  glass  containinj;  vessels,  so  as  txi  incnvwe  the 
area  through  which  heat  may  be  dieeijiated  by  con- 
duction. IjLn)|Mi  of  li  or  16  c.|>.  would  no  doubt  be 
perfectly  safe  ;  but  two  of  M,  Afascart's  3'i-c.p.  lam|is  car- 
lK>nisei]  the  wadding  with  which  they  were  surrounded, 
and,  ultinmtuly  bursting;,  «ei  tiro  to  tho  charred  material. 
v\  tliiiil  lamp  of  the  same  t.p.  destroyed  the  double  thick- 
ness of  *'i>tto]i  fabric  in  which  it  was  onvclupod,  but  wilhoitC 
Retting  firn  to  it.  Silk  was  destroyed  in  the  same  way,  and 
rommcnccd  slowly  tu  biini.  A  simitar  lamp  proiluceH  no 
effect  ill  30  minntei*  when  ptaeeif  in  a  fold  of  old  scene' 
canvas ;  hut  with  a  lamp  of  UUU  cp.  the  material  waa 
charred,  and  commenced  to  burn,  without  flame,  in  one  and 
a  haU  minutes.  We  shoul<l  be  intereoted  to  know  the 
sixe  of  the  1»i«t-inentioned  lamp.  We  have  sceti  a  KKKcji. 
incandeaceiice  lamp  within  a  ghiss  vessel  but  httle  larger 
than  that  surrounding  an  ordinary  16  c.  p.  filament.  Oneol 
thei!e  hu  been  known  to  completely  char  ihu  wood  of  ite 
holder,  ami  actually  luetl  tbe  glass  uf  its  own  bidb ;  and  it 
IK  jiroluihle  that  M.  Mascart's  300-c.p.  lamp  wae  ooiistnicted 
without  any  precaution  to  jirovide  for  the  difl^ipatiou  of  the 
oom|tarutively  large  i[nantity  of  heal  goncmtiKl  in  a  given 
time. 

The  "TeloBTapbist." — Aft«i- n  Hlrujcgle  of  (our  years 
the  Trkgrayhid  has  ceased  to  exist.  It  is  as  characteristic 
of  the  Ktigiishmnn  not  U)  snp[Hirt  1ii<>  profcjwiunal  {Mjior  as 
it  is  with  tliL'  Americans  to  do  the  opiiofcita  AVe  presume 
that  although  the  editor  in  bia  "  farewell  "  aiwaks  of  a  su[)- 
|»ort  of  SO  [>er  cont,  if  ho  had  received  the  supimrt  of  half 
that  number  it  would  have  satisfied  him,  and  carried  him 
and  his  paper  on  to  suocoRt.  Tho  great  bmnch  of  applied 
electricity  hand  tolegnnphy-  isnow  mireprescrited,  unletw, 
indecfl,  our  coiitcmjainiry  the  'Ftffjnijik  Jirunml  flees  lit  to 
devote  mure  attentiuti  to  the  mibject  indicated  under  its 
older  title  ;  but  we  doubt  if  such  will  be  the  case,  as  tt« 
proprielora  long  since  found-  and  )i8  Mr.  l.ynd  has 
more  recently  found — support  will  not  l)o  foithcoming 
from  those  who.are  mont  directly  fonnoctcl  with  tele- 
graphy. We  admire  the  (iliick  with  which  Mr.  Lyad 
hoA  stuck  to  his  task,  and  regret  such  determination  hoe  ha<l 
no  better  ending.  Of  course,  one  great  deterrent  tu  the 
sncceR.1  of  such  a  i»pei'  axnta  in  the  (act  that  telogruphy 
being  under  tiovonunout  control,  there  i*  no  ^ivnt  incentive 
for  udvortiscrs  tu  iidvertiw  —at  luu>t,  tluit  ik  Imw  they  look 
at  it.  On  the  other  hand,  Cboeo  more  or  lew  behind  the 
iscvues  kinfw  ihtt  the  loiiulusioii  is  aWuhittily  iiKHin-ect; 
besides,  it  should  be  noted  that  every  cj.ilwa.'s  4«ii»,\3«>^^ ' 


* 


with  t«l«|7sphio  ftppanititii.    Btit  thin  biuineM  runs  Rome- 

what  in  a  gn>ov«  ;  n  tiriti  gota  the  ordera  of  a  pailioilar 
railwjij'  aiii]  loolu  upon  tlwt  buccosh  as  HufQcteiit,  truiibliag 
liu  fiiFtliiir,  su  ycor  ufter  \i.>m'  the  unluni  gu  in  thu  »;inie 
direiiiodf*.  and  nil  men  (.-oiiiLecl>e<l  tlierottilli  itre  pleartui]. 

Wlmshnrat  Machines.— At  tho  RoynJ  Intctitutioii, 
Lfiniliin,  lately,  Mr.  .1:111)88  WiniRhurat  deliverwl  a  loctiiru 
ou  cliictrica)  mucbiam.  The  audiotice  wis  brge,  becaimu 
Mr.  Wimstmrat's  name  i»  known  whorovcr  eloctrioil 
>liiW:l)iii««  arc  used,  anil  it  was  kiiowii  Ibat  there  \r«uJ(I  lie 
sumutliing  nuf^itlicdnt  to  see.  The  lecturer  lusseil  brk'lly 
over  the  bUtory  of  the  subjecl,  Imt  sbowod  »  working 
Riorlel  of  the  )kan>nt  of  all  the  nicxlcrn  niachineo,  which 
viOB  iiiYoiitcd  by  Nichohon  one  hiinflrcMl  years  ago. 
He  aaiJ  but  little  nbout  the  theory  of  oMchiues; 
iniiee<l,  he  seemed  ntber  sceptical  when  he  B]>oke 
of  theory  u^t  all,  an  attilutlt!  ivbioh  he  may  bu  ex- 
cused for  taking,  for  ho  quotml  at  length  a  ^tatontuiit' 
made  by  Sir  WillLim  Thomson  when  tlio  Hrjlt«  m:u;hiiio 
wiw  iuvontod,  rtccoifUiij;  to  which  tlwt  oiikchine  wjig  siiMose- 
fiil  beyoiu)  all  tixpo«tatioii,  hnoaiiiie  Koltz  luui  fli*ninitil 
metallic  carriers  nnd  (contact  bruKheR.  Now,  the  1eutui-cr, 
not  knowing  tbe  Tic-wii  of  this  diHtingiiiahod  physiciat,  iliil 
thoec  very  tbiii^  which,  ucctiriliit^  tu  thin  uutliunty,  bu 
ehoulxl  not  hare  done,  with  the  rc»iilt  that  he  produced  a. 
nmcbino  far  In  adviint'e  of  the  Holtz  in  every  way.     He  tav] 

Ithut  had  he  known  what  Sir  William  had  wri)tL-ii  he  wuuid 
never  have  ventured  in  the  dii-ecLion  he  did,  and  tho 
Wimaburst  machine  might  never  have  Ijeen  made.  At  the 
Mueltision  of  tbo  lecture  be  jtietiGed  his  eulogy  of  the 
niehino  whi<-li  heara  hin  name  by  treating  the  audience  to 
attiiiptay  of  artilicial  thunder  and  lighting  such  an  few,  if 

I  any,  of  the  aiidiciii^e  hud  suun  before.  Indeed,  bul  cuch 
machines  I'xifltcd  liefore  the  timt:  of  Fratiklin,  there  would 
have  bct^R  but  little  occasion  to  send  up  thiit  historic  kite, 
whieh  pTOvetl  that  the  puny  uparku  iit  thitt  lime  obUiinable 
WE>n>  tndy  the  K:ime  in  kind  itx  the  lightning -floAh. 
Electrical  Bullet  ProlM. — At  a  recent  meeting  of  the 
New  York  Acadwniy  of  Medicine.  Dr.  Gii-dner,  of  New 
York,  exhibited  his  telephonic  bullet  probe.  The  following 
wcoiint  of  this  apparatiiH,  which  wo  must  confeM  is  in 
great  meaauro  unintelligible  io  us,  apimirin  in  some  nf  the 
New  York  papers; — "The  interesting  feature  of  this 
|)robe  it  tliat  it  is  operated  by  n  current  of  electricity 

Iextiaeted .  from  the  body  of  thn  pntii^nt  himwif 
in  whom  it  is  desired  to  locate  a  metallic  mlsoile."  (Wb 
euplKiee  this  iueuiii>  that  the  budy  of  the  patient  constitutes 
tlie  elcctfolyti;  of  u  voltaic  couple,  constituted  by  tliu  prufNi 
and  the  "bollow  bulbous  piece  of  steel  "  montionetl  Iwlew  ; 
although  no  intiumtiun  in  given  that  one  of  these  is  eluctru- 
[Mjsiiivc  lo  the  other.)  "  The  romrtniction  f>f  thin  probu  is 
as  folbtws  :  To  each  of  the  two  torminala  of  a  telephone 
PDceiver    an    insulated    llcxiblv   wire   about    4ft.    long    ie 

•   connected.     At  the    free   end  of  one  of    these    wii-os  a 
hollow    bidiwna    piece    of    Hteel    is    attjichcr).       At     the 
'         free  enti  of   thu  oth«r  wire  is  a  suiubli!   handle,  in    which  a 
probu  may  l>c  pinctxl,  and   held   by  a   clump  screw.     I'bf! 
intenial  urruiigement  of  the  hutidle  is  auch  ikit  u  pcrfoet 
oleetneal  contAct  exists  between  tho  end   of  the   probe 
^_    and  tluiL  of  the  wire   which    tcmiinales   iu  the   handle ; 
^P  the  name  is  true  for  the  end  of  the  other  wire  and  the  stool 
bulb,"     (This,   one  would   think,   "goeawithoni    siiyiiig.") 

t"  When    a  ciuront    of  oloctricity   ia  paaeod  thiough  thu 
coil    in  the    rcceiva"    l>y  weami    oi    the    bulb  and  the 
prolto,   I'aeh   time  that  tho  current    is  miuln  nnd   broken 
s  chckiagya-  ntsjiiiii^  suuiid  is  heard  in  tlw  receiver  held   to 


tho  ciir.  All  Roimdn  are  shut  out  except  that  heard  wliea 
thie  bullet  is  touch«<t  [hoM-  alwut  the  clicking  or  rasping 
simiid  just    niutitiiined  1] ;   itnd  the    spiuiratus  is  eo  con- 

ntriif:ti.Hl  that  both  Imnds  iire  loft  free." 

Oaa  V.  Electricity.  -The  UulMi*  Jnt*matitmitt  rU 
rKlfttiidU  pves  a  iwwsibly  useful  word  of  warning  to  thoee 
whfi  might  tre  inclined  to  unilei'ittale  tJie  coHt  of  tighiin^  by 
clertrieity  as  com  [Hired  with  that  of  gas  lighting.  Whuti 
extensive  works,  hotels,  or  shops  have  to  bo  lighted,  and  it 
i*  pr.U'tirable  to  install  gas  or  steam  cnginoa  and  a  dynamo 
mafbiiK'  on  tho  jiremisea,  electricity,  a&  m  many  cases  hits 
b«eu  pi-Dvcd,  oflers  a  real  economy  over  gas,  But  it 
must  be  borne  in  mind  that  in  these  cases  it  in  the 
o/st  prtcu  of  the  electrical  power  which  is  eomparod 
with  tbe  M//iKjr  prico  of  gas,  which  inclttdcs  the 
proRt  of  tbe  gss  company,  besides  thu  geneml  expansos 
of  production.  This  accounts  for  the  fact  tliat  the 
economical  advantage  of  electricity  disiip[»cara,  or  al  least 
is  no  longer  m  appreciable,  when  tho  supply  takes  ]>tace 
from  0  ccnti-al  sUition.  We  have,  then,  the  selling  jirice  ol 
electrical  power  com|)ared  with  the  selling  price  of  gas.  On 
the  other  hiuid,  it  in  to  bo  citn.>udered  that  improvement  is 
naturally  and  continuously  l>citig  cfl'octol  iu  the  production 
und  in  tbe  supply  of  ulectrical  power,  and  that  theory,  which 
U  idtogtitbor  oil  the  »id«  of  electric  lighting,  is  gradually  being 
approximated  to  in  pmctico.  Theory  cli»rly  tndicntas  that 
niuro  light  is  to  be  uljtaiuud  from  a  ton  of  coal  by  utJliiiiiig 
it  for  tlic  produclion  of  electrical  energy  than  by  employ- 
ing it  for  the  production  of  gas,  due  allowance  iMiing  made  for 
the  value  of  the  residual  coke.  Thus,  a  ton  of  coal  utilised  in 
good  steam  engines  corresponds  to  600  b.p,  houTi,  and,  conee- 
quontly,  to  5,000  lump  hours,  of  lCcandlo8,or8,.'iOOcarooU. 
A  ton  of  gas  coat  gives  300  cubic  meti-es  of  gut,  ami  600 
kiloa  of  available  coke  ;  the  former  con  produce  2,857 
carccle,  and  thu  latter,  consumeil  in  bbe  sleam  engioe,  2,600 
hmp  hour*  of  16  candles,  or  4,420  capoels.  Thus,  a  priori, 
eloctricity  hns  n  luminous  efficiency  superior  to  that  of  gas 
of  1,200  carcels  jwr  ton  of  coal,  or  superior  ly  16  per  cent 
on  a  liberal  theoretical  Cdlimate. 

Telephoniaff  to  Tmlaa  ia  Motion.— M.  Germain 
read  a  jKipcr  on  April  23,  before  tho  Soci^t^s  Savaotes, 
PariB,  describing  a  new  system  of  tolcphonic  connuunication 
between  tntiiis  in  motion  and  neighbouring  signal-boxes 
In  uori»idcritig  the  application  of  electricity  to  tho  linen  ol 
railioads,  M.  Germain  pointed  out  that,  by  reason  oi  their 
rt'.*j,</fl7f«  and  iFW«/«i7t"H,  the  two  lines  of  the  same  railway, 
connected  togetbw,  constitute  an  excellent  conductor 
when  Ihoy  are  fxui  of  u  circuU  no/  onnttMnm^iit^ 
lo  mrihy  un<l  when  tbe  Uitbery  is  alao  well  iueulated 
from  earth.  He  states  that  a  new  line  has  lew 
ri-siijtaace  than  un  old  lino  )iecau«e  of  tho  oxiilatioti  of 
thu  liKh-plates,  and  of  the  alteration  of  the  moleculet 
of  steel  due  to  vihratjone.  Bupposo  a  circuit  ouaadtotcd 
Iwtwccn  two  stations,  Ist,  by  a  wire  8us|)cndod  on  poetlt 
2iid,  by  the  rails  coupled  electrically,  if  a  battery  is 
inserted  ut  one  of  the  stjitions,  and  if  a  telephone  is  tnserlcil 
an  the  train  at  a  ]K)int  in  the  circuit  foimcd  by  t:be  two  last 
wheels  of  tbe  guard's  van,  tlio  giurd  pUte,  and  tbo  dnw 
bare  uf  all  the  carriages,  tho  telephone  will  reproduce  tel^ 
graphic  signals  given  ut  the  tixed  station.  The  tmili  irav 
be  running  at  its  greatest  speed,  the  signals  are  equally 
distinct.  The  telephone  thus  connected  is  in  a  secondary 
ciruiit,  moving;  along  the  mils.  Tbe  potential  in  Wtb  ci^ 
cuits  is  tho  same.  The  production  of  spoken  words  by  two 
receiving  tolophoncs,  one  on  the  tndnandonent  thestatinni 
is  very  feeble ;  but  if  the  airrent  of  the  battery  ia  ti»»- 


lod  by  means  of  an  induction  coil  into  a  high-t«ii«ion 
current,  and  a  microphono  of  twelve  carbons  ix  iiwertal  in 
the  inducing  circuit,  words  arc  then  reproduced  with 
rcnarkAblc  clearness.  By  the  »imple  device  of  a  moving 
Mcondary  circuit  formwi  by  the  metal  conne<tionB  of  the 
train,  with  tho  aid  of  n  xinglA  wire  |>lKiN!d  belaw  the  oi-di- 
iiary  telegraph  wires,  toluphoiiin  roninniniration  can  Iw 
obl-ainrd  with  tniinn  iti  motion.  For  tnina  in  motion  to 
cotnmiiniuito  with  the  fttutions,  two  cunruntA  of  iM|tuil  intun- 
sity  are  a«t  iit  uppotiitiuti,  one  in  tha  primary,  thn  other  in 
the  H6L'undary  circuit.  When  the  currents  are  ei^ual,  the 
telephone  in  silent;  hy  intetriiptiiig  the  ciiiTeiit  iu  the 
moving  secondary  circuit,  nignnls  ran  \tt  heard  in  the  tele- 
pluuM.  Witb  nmiiar  a^jpuratua  to  that  at  tho  atation,  in  each 
guard's  van,  ordinoT}' t«lophouft  communication  can  be  estab- 
liahwl  both  ways.  The  telephone  will  not  prodtico  words 
clearly  until  a  pDt«utia1  of  450  volu  are  attained — the  (juan- 
tity  is  about  two  to  three  milli-uiti|M!i'eM.  A  Ixittery  of  twotity 
c«U8,  weighing  altogether  1321b.,  giving  normally  1-5  volts 
and  xix  amperes  per  cell,  is  rotpiinyl  for  each  station  and 
for  each  train. 

Lone  Dititanco  Telegraphy. — The  recently  an- 
nounced claim,  says  the  ScteKJi/k  Ameriatn,  of  a  telegraphic 
circuit  of  over  6,000  miles,  rurpassing  all  previous  ezperi- 
ntentfl,  ia  somewhat  misleading.  Many  efforts  at  long 
circuit  work  have  occurred  during  the  past  few  years,  the 
distance  varying  from  4,000  to  8,100  miles.  It  is  a  matter 
of  coosidcrablo  pride  to  the  old  operators  o(  the  Western 
Union     Telegraph    Comjiaity    in    8an     Franaiaco,    says 

«  San  Fnuicisco  Alta,  that  tho  fMt  of  traugmitting 
ngtialji  through  7,:!00  milea  of  line  and  com- 
municating directly  through  that  same  line  ha.1  never 
been  vqiudled.  The  occaAiun  of  this  (uikt  whs  tho  tele- 
graphic determination  of  the  ditference  of  longitude  in 
time  between  the  Unite*l  States  coaat  survey  station  in 
Sau  Francisco  and  the  observatory  of  tho  Harvard  Univer- 
>ity  at  Cambridge,  in  the  year  1869.  In  onler  to  deter- 
mine the  limo  of  transmiasion  of  a  signal  eitlier  from  the 
clock  or  from  the  operator's  key  ovorthu  Kivcn  length  of  tho 
line  of  .1,600  milea,  three  difTerent  method:*  were  devised. 
One  of  these  was  original  with  Prof.  George  nnvidson,  who 
had  charge  of  the  oliewrvations.  Through  the  lilwnality  of  the 
management  of  the  VVt»tcrn  Uitioii  Telegraph  Company,  a 
double  circuit  of  line  waa  loo[>ed  at  Cambridge,  so  that 
there  extended  fmm  the  Sun  Fnuicisco  observatory 
3,000  miIe.H  to  Cambridge,  and  the  return  from  Cambridge 
by  a  somewhat  diffcreut  route  of  nearly  equal  length. 
The  two  "earths"  wore  under  the  San  Francisco 
obaen'Atory,  distant  from  e^eh  other  not  more  than 
Oft.       Thv    line    wu    first   up<.-ned    by    an   opunitor    iii 

e  observatory,  and  when  the  fast  connection  was 
made  at  Cambridge,  the  San  Francisco  operator  wan 
oonaiderably   iLatonishud    to  got  his  own    mossago    back 

ichin  one  second  af  time.  Then  the  aatronomical  break 
eircuit  clock  was  thrown  into  line,  and  nmde  its  firat  break 
on  a  pen  recording  upon  a  revolving  cyliiider  of  paper  ia 
the  &in  Prenei^o  observatory,  and  after  this  break  had 
traversed  the  line  to  Cambridge,  it  returned  and  made  a 
break  upon  a  second  pen  moving  pamllel  with  the  former, 
about  flight-tontJw  of  a  second  of  liuio.  This  was 
continued  every  second  for  several  minutes,  and  trail 
repeated  upon  Kvoral  nights,  and  when  one  of  the  twelve 
fcatteriM  in  btiis  long  etrcuil  wiks  removed  the  wave  length 
time  was  reduced  to  only  sixty  live  hundredths  of  a  second. 
Communication  wiia,  of  course,  carriod  uti  at  tho  same  ruts 
speed.    This  feat  over  a  line  7,S00  miles  in  length  has 
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boon  mirit'alled  up  to  tJie  present  time,  both  as  ft  practical 
working  exhibit  and  a  scientific  success. 

WindmiUa  v.  Electricity.— The  (question  is  one  of 
alnxiKt  univenuil  interest^  why  windmills  are  not  more  often 
employed  for  generating  electricity  in  conjunction  witb 
Hivumulators  for  storing  the  energy  thus  |>roduced.  Wind- 
mills are  nut  used  to  such  an  extent  in  Elttgland  as  they  are 
in  America,  but  even  there  windmill  generators  doiioiaeom 
l-o  make  much  jirofn"uas-  Mr.  A.  R.  Woolf,  M.R,  nutbor  of 
"The  Windmill  sa  a  lYime  Mover,"  New  York,  has  written 
a  valuable  nolo  upon  the  iiuestion  of  windmills  in  the 
Stevea'»  Indimhr,  in  which  he  says  that  first  crodit  was  due 
to  Sir  W.  Thom»oii  for  snggeatiug  the  um>  of  windmills  at 
tho  meeting  of  the  RA.,  1881,  though  he  expressed 
doubtii  as  to  its  utility  on  account  of  the  comparative 
cost.  Mr.  Wollf  hohin  that,  Sir  W.  Thonison'R  reaaon- 
ing  was  not  quit«  correct,  and  that  when  the  only  correct 
baais  of  comparison  of  the  economy  of  diAoreiit  piimo 
movers  ia  inatitultid — vix.,  the  cost  of  obtuinin};  the  hortio- 
powor  doveloped  per  unit  of  time,  such  cost  conaisting  of 
the  «um  of  intoi'est,  re]iHir$,  and  doprtjciation  of  plunt,  coat 
of  fuel,  oil,  and  attendance,  and  simihir  items  of  expense 
entering  the  p^iwei*  account — the  windmill  ia  the  moat 
economical  motor  for  the  development  of  power  in 
muderute  and  amall  quantities.  The  nonemplo^'ment  of 
windmills  is  not  owing  to  the  often  alleged  fuel  that  tlie 
rate  of  revolution  of  the  windmill,  according  to  the  varying 
force  of  wind,  is  too  irregular  to  nm  a  dynamo  for  tho 
purpose  of  charging  a  stcaage  battery,  or  that  the 
wind  cannot  lie  <lapQnded  on  fur  a  sufficient  length 
of  time  per  day.  The  real  facta  of  the  case  are 
that  in  the  lending  American  windmllla — as  is  attested 
by  hundred  thonnands  in  daily  use  in  pumping  practice — 
governing  appliances  of  various  kinds,  of  approved  design 
and  experieni'e,  automatically  no  vary  the  extent  of  surface 
presented  to  the  wind,  that  a  practically  uniform  rate  of 
revolution  is  obtained,  irros|H]clivc  of  direction  and  vary- 
ing velocities  of  wind,  fur  all  winds  exceeding  a  velocity  of 
six  miles  per  hour.  This  latter  velocity  must  be  refwhed 
before  windmills  of  good  deaign,  us  ordinarily  constructed, 
oj»cnite  at  the  rate  of  revolution  for  which  they  are  set.  It 
has  been  found  by  experience  that,  on  an  average,  for  at 
least  eight  hours  out  of  tho  twenty-four  hours  of  ouch  day, 
the  wind  exi-oeds  thi^  velocity  of  six  miles  per  hour,  the 
average  velocity  of  wind,  iluring  the  eight  hours  of  run, 
being  16  milea  per  hour.  Total  calms  in  excess  of  two 
days'  duration  are  practically  unknown  in  the  United 
States.  The  fact  that  the  wiudmill  ia  at  rest,  often  at  short 
inter\'aU,  aggregating  not  quite  aiiteen  hours  out  of  the 
t^venty-foiu',  iu  no  objection  to  the  use  of  thin  motor  for 
the  purposes  of  driving  dynamo  machines  to  ch&i:ge 
eleptricid  accumnlatora,  for  one  of  the  very  futures 
and  ncknuwlodged  req,uisitas  of  such  accumulators 
should  be  that  they  can  be  chai^^  spasmodieiUy,  at  will, 
and  at  odd  times.  The  result  of  study  of  iIiir  nuestion 
must  be  that  the  reuJtoii  windmiltsare  not  used  in  this  way, 
ia  not  that  the  windmills  are  not  sufficiently  oconomicul  or 
reliable,  but  that  tho  electrical  accumuUtors  ara  not 
yet  a  satisfactory  ami  iuisiirc<l  success.  When  they  are,  wind- 
mills will  come  into  extended  use  ss  prime  movers  fur  the 
genemtion  of  electricity,  and  electricisnn  will  be  giml  to 
uvuil  thumflulves  of  the  moet  economical  motor,  utilising  tho 
force  of  wind,  otherwise  going  to  waste,  for  this  puqiOW. 
The  windmill  at  the  present  day  is  in  u  doveloiied  state,  a 
practical  sucuese,  ready  and  available  for  this  new  ubu  ab 
once.   Uawaita  tKe6VwAt\c;isy»w«Q>ii&v«*0E«aS-">»»''^^ 
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ELEMENTARY  TESTING  SUITABLE  FOR  ELECTRIC 
LIGHTING  SYSTEMS. 

Sir  TUOMAH  (.riAV,   B.SC,  F.R.S.E. 
[Jit  rights  regerrtti] 
(Cmtimied  from  pagt  4^^-) 
Tbbib  of  Low  Kssistanck. 

Thmitth's  Secondary  Conductor  Method. — An  excellent 
metbod  of  testifif;  low  rcsiiitanuAii  vria  pi-nitomM]  about  tliirtv 
yiwrs^u  by  Sir  Willmm  TIkjiuhuii.  Tiic  urraii^eiiioiil  ib 
illastrutoddU^nuiiiiuktii^itlyiiiFi^.  20,iiiKl;i{:uiivi;iiRMil;tp|Ui> 
rums  (or  carrying  out  the  last  prattically  is  illiutnitcil  lii 
Fig.  21.  From  ti^,  20,  it  trill  \ie  s«en  tbttt.  Ike  arntngemcnt 
is  aiiriiiui'  to  ibcurtliiiary  Whc^utoiie'ihridge.  The  rod,  tt; 
lu  \ni  tetjlml  is  pbL-);d  in  eurivtj  with  a  eUiiiiJaiO  i\m1,  u\,  and  a 
current  ia  sent  through  them  from  tho  lxnt«rj',  li  The 
ends  of  two  nhittit  liiruiU, (^oiilaiiiing  knovni  resi»<tance9, are 
placed  ill  contict  willi  the  rtHln  M.  the  |)oin1«  I  atitt  \  ^nd  the 
uointa  i  nnd  ?,  nnj  a  galvmiometflr  is  join«d  from  ft  to  6. 
Th<:  roflistaiices  of  these  shunt  ciriiiita  iniiHt  Ik:  an  targo 
that  the  resistance  of  tb«  coiilacts  at  the  rodN  will  not  pro- 
ducre  n  sensible  pcrceutoge  change  in  thoit  vithie — that  i*  to 
say,  tboy  should  bo  at  least  a  few  ohms  each.  The  theory 
of  the  method  may  be  tUted  an  follows  :  Let  the  ilifTorence 
of  |K>C«iitiiU  iMtweon  the  jointi*  I  nnd  2,  2  mid  A,  ■*)  niul  ^, 
&C.,  be  cj,  i,  c,  Hic.  Tbon  wo  have,  whon  no  current  flows 
thruuKh  the  giilvatiomotcr,  G,  the  sum  of  the  cHfTcronccs  a 
and  b  eijiiul  to  the  dilference  betweiin  1  and  (I,  or  /,  nnd 
similarly  tbc  kuto  of  the  differences  c  and  <i  equal  to  e. 
Hence  we  buve 

«  +  5-/. 
and  e  +  d'^e. 

c  +  rf      e 

Suppose,  now,  tbut  -  is  made  ecjiul  to  /,  and  we  will 

c  c 

faftve 


and 


(D- 


Since  no  current  flows  through  O  it  in  clooi'  that  the  same 
current  llnws  from  1  to  C  a.s  dowH  from  6  In  4,  and  for  the 
same  roiutnti  the  same  current.  How*  thi»t)(^h  «  mid  tc,, 
Honcc,  if  r  and  r.  bo  the  riaUBtincc  fremi  1  to  2  and  from 
3  to  +  rcspeetivory,  and  li  and  11,  the  nr»i»tanTe  from  1  to 
fi  and  from  6  to  4  ro3|iectively,  we  have  by  Uhm'a  law  ttiul 
cqiifttion  (I)— 

i/    r,         «      Bi 


uikI  thercfurc 


.(S). 


Equation  (2)  shows  that  the  ro&istance  botn'oon  the  points 

2  BOO  3  does  not  enter  Into  the  i-esult  c.^i}licitly ;  out  it 
mut  be  remembered  that  one  of  the  coiiditiona  of  the  itolu- 
tion  w««  thnt  /i/<-  itlionld  be  oqiuil  to  f/t^,  and  hence,  for 
nbeolute  accuni«y,  tbte  condition  mnal  hv  tullilli^d.  If,  how- 
ever, the  sittn  of  thu  riisi.itaiicos  of  the  jiarts  cif  tlie  raaiii 
conductor  and  the  contiict  at  ('  in  !4nial]  coiiijKired  ivith  /  or 
t-|,  the  dilTerencc  of  iKit'Ciitiid  )>ctwccii  3  &nd  3  will  be  tnull 
cuupuru><l  with  the  difrorL-mc  Itutwcun  I  and   2  or  IwLwccn 

3  and  4,  and  hence  a  oonHidemble  deviation  from  the  jiroper 
value  of  Itji!  would  not  introduce  much  envir.  It  i»  clear, 
tbertifuitt,  that  if  caru  bu  tiihoti  to  kuup  the  reHistutice  «jf 
tbi>  primary  conductor  between  2  and  'i  small,  the  reaiat' 
miou  of  the  3e(!ondury  conductor  lietween  theBe  two  [minta 
may  be  made  moderately  small  also,  without  intrvduunt; 
any  serious  error  due  to  the  reeisUiiice  of  the  L-onlacts  at  2 
and  3.  The  rosistande  of  llie  secondary  circuit  belwi!oii 
I  and  4,  however,  must  always  be  great  compared  with  the 
teaistance  of  the  contncte  at  theee  points.  'j'htN  tnL-lbu<l 
possesses  consi<ltir4bIe  adviintiigeK  in  \mni  uf  Mjnsibility 
Mid  sampliuity.     It  requires  only  one  galvanometer,  and 

ataeo  the  tnetltod  ia  a  zero  one  any  sensitive  gulvunoscope 


mill  do.  The  reaatances  of  the  secondary  conductors  nuiy 
bo  fixed  uud  uuvari&ble  if  the  points  of  contact,  1  and  4, 
call  be  vaiiod,  and  therefore  the  chances  of  accidental  error 
are  iimutl.  A  convenient  fortu  of  aii|iarutUB  (or  makiug 
t«st»  by  thift  method  is  illufltratod  in  I  i^-  21.  Referring  to 
this  figure,  P  is  a  heavy  solo  pbtc,  on  which  a  vertical 
board  is  mounted  which  supiwrls  ndonble-scule  rod,  D,  and 
two  [iiulallic  «lide  rods,  A.  On  the  sole  plate,  and  in  frout 
of  tlie  vertical  Wrd,  there  is  fixed  a  copjwr  block  contain- 
ing two  mercury  cups,  m,  wi,  one  at  e;icb  side  of  the  scale 
njd.  This  UocK  serves  to  councet  the  standard  rod,  C,  and 
the  rod  to  be  tested,  C,,  and  oorroeponds  Ui  the  cuniiectiBg 


Fio.ao. 

piece,  C,  in  Fig.  20.  The  tops  of  the  rods,  C  and  C|,  ore 
fixed  in  binding  scrcwa,  t,  I,  fj>rresi)0(»ding  to  the 
bltwJtB,  A  and  I ),  in  Fig.  20.  To  the  blo^-kit,  /,  (,  the 
terminals  of  the  battery  circuit  are  to  be  conoectod 
through  a  rDvcrsing  key  arnuigomentt  as  shown.  ^0 
battery,  H,  should  Iw  ciiEialite  of  producing  a  conak 
able  current  without  much  polarieation,  and  the  strenj 
of  the  current  ahoiiid  be  regulated   by  rasistanco  pUoed 


Flo.  21. 

in  its  circuit.  The  ivvening  hey,  K,  nod  the  galvano- 
met«r  key,  i,  may  be  amnged  side  by  nide,  and  an  ordinary 
lever  reversing  key  used  for  K,  mi  that  the  liiatt«n'  and 
Clival  IOmeter  circuits  may  be  easily  and  t|mckly  made  and 
broken  during  the  teata.  On  tlie  huIi>  plate,  P,  two  resiat^ 
anceic,  r,  r,  are  fixed,  nnd  one  end  of  each  of  these  is  attacked 
to  u  metal  Ktra|)  which  carries  the  terminal,  T.  These  r«atst' 
aaces  give,  when  connected  tu  the  boUum  sliders,  S^,  S^  tJio 
86c«n»iai'y  circuit,  2,  H,  3,  in  Fig.  20,  A  simibir  pair  of 
rciiintiiices,  R,  K,  are  Tixed  ut  the  top  of  the  vertiof  board. 
anil  when  one  end  uf  tr-ich  is  attache^t  to  a  metal  stra[^ 
carrying  iho  tenuinal  T,  and  the  other  unda  to  the  upper 
sliders,  H  H,,  they  give  the  secotidary  cii-ciiit,  1,6,4,  of  >!($• 
20.     The  sltdoi-M  H^  S,  conidst  of  a  contact  piece,  r,  bereOca 


•0  M  to  touch  the  rods,  Cor  C,,  at  one  e<lgo  only,  uiid  hold 
agaimt  the  rotl  1)/  two  springs.  »  a.  which  carrj*  insulating 
niewM  on  tlieir  ends  to  iirovent  lliem  touching  tho  po*I«. 
The  lower  sliders  are  insulated  from  the  elide  roclB, 
and  the  contact  tonguw,  c,  are  cotiiioctuil  (iircdly  to  the 
resiKt«nce«  r.  The  iipuor  sli^Iurs  are  in  metallio  con. 
tact  with  th«  slide  roth,  tind  tho  rosistancM  U  aw  <oii- 
nectod  to  thom  thi-oiigh  tho  sliiie  wU,  which  uru  inovidcJ 
vrith  terniin:tk  at  their  upiwr  etids.  The  siide  n>ds  ;ira,  of 
course,  no  thick  tha-t  uny  nifforeiico  ai  position  of  th«  siidcr 
makes  no  acnfiiblo  dilferoiioQ  in  tho  vahic  of  li.  Tho  re- 
sist'uiceii  K  U  and  r  r  are  here  shown  uiisuiKimto  bobbins, 
but  then!  is  xonie  iulv.anta)zc  both  in  chvajnie^s  nnd  in 
offiioiency  when  uat-h  |»air  of  thom  ■•wo  wound  on  Utc  simit! 
bobbin.  Tho  chief  advanUige  in  eflicieney  tics  i[i  tho  fact 
that  the  uoiLi,  Iwin^  lOosc  to^clhor  on  tho  same  Ijohbin,  their 
tompeiuture^  arc  always  vcrj-  nearly  the  saniw,  while  the 
terminals  wc  so  close  together  that  there  is  little  chance  uf 
much  thenDO-clectric  dintiirlMinco  duo  to  diflbreiice  of  tom- 
peroture  nt  tho  oonncotion*. 

To  put  the  tost  rn«la  in  th{»  apiKLnttus,  the  sliders  are 
turned  rotitMl  in  the  slide  nxlsas  axis,  aiid  the  test  rod  placeil 
^tween  the  sprinpi  *'.  *"<J  ^  ***  contact  pietre,  c.  The  upper 
id  of  the  rwl  is  ttioii  iukhoI  through  the  trnnin.>l  i  until 
thii  rod  can  he  turned  into  positiori  atid  iriHLTlL'd  into  tho 
^mercury  eup,  /».  Tho  lower  eontact  pieco,  r,  is  then  letao 
It  its  uppfc  odge  in  in  linn  with  tho  lowest  diviHioii  of  the 
le,  U.  Thi!  upjicr  filidor  on  rhK  nwl,  C  or  ^.'^.  whidi  hiw 
i  lowciit  re«istnnc<>,  is  then  placed  f>o  that  the  lower  od^e 
c  16  ill  line  with  the  highest  line  on  the  eralo,  Vi,  and  the 
Jct  on  tho  other  rod  moved  until  no  dpflection  in  \»i)- 
luced  oil  the  gnlviinonieter  (r  wh<*n  lh<!  Imttiii-y  and  gal- 
huiomeler  ctmiit«  are  closed.  Tht-  protwr  poHition  for  ImHi 
diroctioiis  uf  tho  current  tn  found  nrul  the  nie:in  rc^itij^ 
taken.  When  the  two  reiiiRtjin'?4's  U  .nv  apuil  to  fjich 
other,  and  ako  the  two  rosii^tuiKcs  r  i'<|tiiil  to  each  other, 
tho  rcaisLincc  i«or  unit  Icn^h  of  the  ro<l  under  lest^  t',.  is  to 
the  rexifitaiice  {ler  unit  length  of  the  slainlard  roi],  C,  in  tho 
aamb  ratio  nt  the  r^tdin^  of  the  top  sli<icr  on  C,  la  to  the 
roudtn^  of  the  top  slidor  on  0. 

This    apinnitUH    Ik,    in    the    fomi    here    shown,   most 

litable    for  the    meaiinrement    of    the    rrJttHtaDco    of    a 

ltrad,iu»ihiiiici:  ita  chiuf  \uo  ia  for  the  determination 

t>iMnBp  resiatance  of  Hi>ccinienii  of  thick  eoiidiictors 

way  oe  readily  used,  however,  for  moxisiircment  of 
the  resistAnto  of  any  wire  or  coil,  provided  iiuitable 
Mandurd  lods,  C,  arc  uv-aiiahtu.  The  wire  or  coil 
is  Huljstituted  for  the  rod  (',,  and,  if  it  consists  of  Hoxible 
wire,  it  ohouhl  h«  pix>vidcd  with  stiff  ti-rininul  piotcK  for 
in!4eition  into  the  slidt^rs  8,  and  S^:  the  lower  tcrmiiud 
piece  making  contact  also  with  thn  niorcnry,  cii|i  m.  The 
resistance  in  thoii  dvtemiiiie<l  by  lindin^  th«  luiigth  of  the 
standard  rod  tu  which  it  is  uipiivuleiit^  It  is.  of  conrso,  possi- 
ble, by  uain;^  boxua  of  resisUiiicBS  instead  of  the  fixed  resist- 
I  r  r  and  R  K,  to  mo£iaurc  the  reaistance  of  a  coil,  although 
coiiaiilerably  grcitti;!-  ihan  that  of  tim  statidard,  by 
_  the  proiH'r  latiuti  in  the  bridge  ;  but  it  Is  better  to 
tiere  to  opial  mtios,  and  pmride  a  miHicient  ntimWr  of 
slundurd  rods  to  allow  any  resiutuiico  up  Ui  aUjut  a  tenth 
of  im  ohm  to  1)0  laeasured.  8evvi-ft1  other  met  hods  of 
measuring  low  resistanctts  have  bi!»n  uru[iuHt;>d,  and  some  of 
them,  notably  a  method  used  by  Mattniesaen  and  Hockin  tu 
their  ex perimeiit,-*  for  thn  Itrir,ish  Aaflociatioti  t/onuiiiltce  on 
eleetrical  etaiidords,  have  l)Ctiii  extoiisivoly  usod.  Tho 
methotls  here  described  will,  however,  bo  found  to  be 
flimple,  recultly  npplie<I,  ami,  for  almoAt  all  pur|KMes, 
.tufliciviit. 

ih/txijitr  Jininliuirf.     Thenpecific  resistmce  uf  a  condiittor 
The  resistince  t>otw««n  thn  ends  of  the  unit  longth  of  a 
rimen  of  the  conductor,  tho  cross  section   of  which   is 
itiity.     TTiifl  is  clearly  oouivalent  to  the  roniAlance  of  any 
I«ucth  of  the  actual  cori(luctor,  divided  by  the  length,  and 
luUiptied  by  il«  cruHS  aeclioii.  The  cross  soctioti  uf  the  con- 
ictor  is  hero  supp'wod  to  lie  uniform, or  6o  nearly  80  lha.1  tho 
leaa  croM  section  may,  without  HenHiblc  citot,  be  ii^ed  in 
ealeulatiofl.     Thi*   in  the  cafio  with  all  nrdiriMry  wires 
■nd  roils  med  in  cloctnc-.d  inittillation!).     The  cx[Kirim«ntiil 
linatioo  of   the  siiociHc.  resistance,  .*,  of  any  coridnrttjr 
>iisiH(>i  therefore  in  finding,  by  one  oi'otherof  the  methods 
'  3V0  indieatod,  the  rettstancc,  K,  of  a  certain  longth,  /,  say 


a  metre  of  it ;  measunng  tlia  cross  section,  a,  and  then  cal- 
culating the  vahio  from  tho  equation 


Tho  croM  section  can  gonerally  ha  determined,  especially 
in  the  cose  of  thick  cyiindrical  specimens,  with  sulhciciit 
accnnicy  by  direct  meaauremQiit  of  the  diameter  with  a 
niiaitmeter  gauge.  The  diameter  should  he  irieaaiirod  ut 
several  poittte  along  its  length,  and  also  acroM  several 
'liaiiieters  for  each  suction,  Utdess  tho  diameters  dilVcr 
considerably  from  each  other,  the  mean  dUmeter  it  nuy  be 
tnken,  and  the  section  calculated  as 

..- 

or,  in  this  case,         s  =  *~=  -JL^. 

When  great  accuracy  is  rwiuircd,  or  when  the  uoction  is 
irregular,  the  cross-section  may  1w  very  accurately  dctcr- 
minecl  by  weiuhitic  either  the  whole  sjtccimen,  or,  if  that 
cannot  be  readily  done,  several  iiarte  of  it,  both  in  air  and 
in  water,  and  calculatiu];  tho  roiumc  from  the  diflorciico 
between  thu  two  weights.  For  this  purpose  it  is  convenient 
tu  take  the  dimeiiiiions  in  cenlimetxci  and  the  weight  in 
graniRiCB^.  because,  since  the  weight  of  a  cubic  centimclrc  uf 
w;ttei'  at  4dog.C.  is  one  grainmi<,  thu  difference  of  the 
weights  in  gnimraoa  gives  tho  volume  of  water  displaced  by 
the  H]iecimon  -that  is  to  say,  the  volume  of  the  sjieciuieti  in 
cubic  centimetres.  Thujt,  let  the  weight  of  the  specimen  in 
air  be  w  grammes,  and  the  weight  in  water  w,  grammes. 
Then  it%  volume,  r,  is  oritial  to  <*■ — «-,  in  cubic  centimetres, 
I',  it;  and  u\  Iwiiig  here  troitcil  aa  simple  nutnbeni  without 
refereneu  to  the  iiabiire  uf  the  quantities  represented.  Theru 
are  some  small  gDn'c<liou&  required  in  tho  simple  formula 
here  given  when  grejvt  accunicy  is  required.  In  the  lirat 
place,  the  woightin  air  is  oidyaccurute  when  the  volnnm  Lif 
the  Koily  woighwi  is  the  same  as  the  volume  of  the  weights 
iiflod  in  wei;;hin{;  it,  and,  again,  tliednnsitv  of  water charigna 
snmewh.1t  rajiiclly  with  ti'mfteratiire.  Most  of  the  con- 
jlui-t*!!-*  ordinarily  unwl  when  weighed  with  hrass  woighia 
rci|nir<t  no  sonsiblu  con^ction,  for  the  weight  in  air  and 
thi*  correction  for  ex|)an«ion  of  water  with  temperature  may 
tte  taken  as  0*027  |>er  cent,  when  thn  water  is  at  10  dog.  C. 
and  010  jierccnt.  when  it  is  at  16  dog.  C.  Care  must  bo 
talcen,  when  making  tho  weighing  in  water,  that  no  air  bub- 
bles adhere  to  tho  sides  of  the  s[»ecimen.  This  may  be  very 
I>erfectly  avoided  by  putting  the  s[)ecimen  in  t>oiliiig  water 
and  allowing  it  and  tho  1l^ate^  to  cool  together  before 
woighing,  but  generally  if  the  spw.'imeii  bo  carefully  wettetl, 
and  iveigheit  at  once,  almost  exactly  the  tnie  volume  will  be 
ubtaine<i,  The  sjicciiiien  fhould  be  weigbotl  in  air  li*ith 
lieforo  anil  after  it  is  weighed  rii  the  water  when  it  la 
put  in  boiling  water  and  allowed  t^)  reniiiin  in  it  until  thu 
wiit^ir  cooIm,  becaune  in  thia  case  it  is  likely  to  gain  in 
weight  by  oxidation.  If  it  is  ciircfnlly  dried— first  in 
bluttipig  pajter.  and  thL'ii  in  u  cnneiil  of  dry  air— so  ag  t<> 
avoid  oxidation  after  removal  from  the  wat^T,  the  weight 
afU^r  removal  idionid  be  nseil  in  the  calculation.  Thoro 
should  not,  however,  lie  such  a  difTorencB  between  tho 
weighings  as  to  make  any  sensible  ditlerencc  in  the  Mctioti 
nf  the  conductor. 

If  /,  lie  the  ieegth  nf  the  s|>ecimen  weighed,  le  aiid  to^  tho 
weights  in  air  and  water  re«iiectivoly,  tlien 


w — w 


I 


>and<< 


HH. 

I  ■ 


With  regard  to  the  mrtgnitndeof  tho  specimens  required 
for  a  Hati»fai:toiy  delerniination  of  tlie  specific  resistance  of 
the  uiaterixl,  it  may  bo  remarked  that  a  length  lietween  the 
contacts  3  and  4  of  Ki;;.  1!0,  or  the  correH{Hiitdirg  contacta 
ill  the  othnr  nieihoda,  oipial  lo  one  or  more  limoa  aa  many 
line.il  i-entimi^tTCS  aa  there  arc  squaro  centimetres  in  tho 
cross  section,  may  be  iiic:wiired  when  proper  appliances  are 
available.  Care  should  b^^  taken,  however,  that  the  contact* 
are  not  made  so  near  the  end  of  the  rod  that  tho  current  i;* 
not  iniifurmly  distributed  across  the  section  A  length 
oqUal  to  two  or  throe  times  the  diameter  Bhoutd  alu-ays  be 
left  between  tlie  onda  of  the  rod  and  thu  puiiits  of  contact  of 
tha  shunt-circuit. 

(To  be  eonlitaud.) 
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ON  A  NEW  COMPOSITE  ELECTRIC  BALANCE.' 

BV  SIK  WHJJAM  THOMSON,  F.It.8. 

This  itistnimont  has  l>een  ilenigiied  for  the  piiriHWe  of 
providing  in  onr.  inHtrunient  the  nwant  of  measnnng  (>i) 
the  difforenee  of  potential  bctw«8i)  two  points  of  tin  elactrie 
circuit — as,  for  instance,  the  dilTereiico  of  potsntifti 
between  th"  supply  conductors  of  an  electric  h'^jht  iiisuil- 
b-tion,  (/<)  th«  <!iirrcnt  flowiiig  in  trudi  u  circuit,  a.rid 
(c)  thu  nitc  of  wwking  In  the  circuit.  The  iiiHtrunmnt 
thus  [omifi  A  combined  vultmetor,  ani^xtrc -meter,  »ud  w»tL- 
inet«r.  Tho  general  form  of  the  inatnimnnt  is  similar  lo 
that  of  tho  standard  uouti-ftntpoi  o  or  ded-uaiperv  current 
balaDces,  and  it  connBia  of  {I)  two  cnils  of  sillc-coveretl 
copper  wire  Hxed  one  abova  the  other,  with  their  iilaikCK 
horiajntal,  on  «  nhh  of  «I«te  ;  (2),  two  coils  of  (irailar 
wire  mitdo  up  in  the  form  of  anchor  rings,  and  lixcd 
to  the  ends  of  a  balance  hoan. ;  (3),  two  coilx  fixed 
■imilarly  to  (I),  hut  eapablo  of  cnrr^'iiiji;  vitrrcnts  up  to 
900  amixt'ri^.  Tbu  beam  of  bho  IwUnco  la  8iis[iendcd  h> 
two  flat  ligaments  of  fine  copper  wire  in  such  a  jmailiou 
that  one  of  the  coib  tixed  to  thn  endii  of  the  \i4in.m 
is  tiiiA{J«ndwl  inidwiiy  hulwcuii  the  Kxvd  p;iir  of  titiu  wire 
coils  (1),  vehWii  th(!  other  Hus{wii<li?d  coil  ii  similirly  pUi:r(l 
relatively  to  the  thick  wire, or  current  coiU.  Wliivn  th**  irwtni- 
meiit  i»  uited  for  the  measitrdincnt  of  ultoriiutin;;  currciitfi, 
the  stron}r-<nuTont  coils  aru  rtiado  by  two  or  threv  turns  of 
a  stranded  conductor,  ^ch  wire  of  the  stranded  comhietor 
is  covered  with  silk  ao  a«  to  innuUto  it  front  thu  otbt'r;,  u.nd 
in  order,  u  fur  as  p088ihlt\  to  annul  thu  cS'oL't  of  itiduction 
in  causing  the  current  to  be  diflerent  at  different  diRtances 
from  the  axis  of  the  conductor,  the  etraad  is  giren  one  torn 
of  twiat  for  each  turn  round  tbi-  coil. 
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The  amu^emenb  of  the  connections  in  the  instrument 
rill  bo  readily  understood  from  the  (igurc,  which  show« 
''diagrammaticjdly  the  axrangemeiit  of  the  coiU.  In  thin 
figure, »  and  l  represent  the  fixoil  fine  wire  coiU,  c  and  d  the 
■iMpeiidcd  coils,  and  y  and  h  tho  strong  current  coiljt.  Tho 
instrument  ia  joined  in  the  circuit  throuj^h  a  suituhlo  anti- 
inductive  reoistance,  R,  through  which  lJio  current  posses  to 
the  tenainal,  T,  from  which  thu  cuurae  of  tho  current 
through  the  coils  to  Tj  ia  indicatod  by  the  airuwii  in  the 
dragrara  ;  the  switch  handle,  H,  being  iti  this  cast-  ttirnixl  to 
"volt."  For  the  measiireineut  of  amperiis  the  switch  is 
turned  to  "  watt"— «  moa^urod  curront  putssed  through  tho 
Biupondcd  cuiU  c  and  d  of  the  balance,  and  th»  current  to 
be  measured  paiwed  through  the  stixjiig-ctirreiit  coils,  y,  A, 
by  introducing  the  eloctrodei*  K,  E,,  into  ths  circuit.  The 
current  through  tho  suspended  coils  may  sometinies  be 
measured  by  moans  of  the  nifllnimont  it«elf,  arranged  for  the 
measurement  of  volts.  This  may  he  done  by  first  meiisur- 
ing  the  current  which  thediffwenceof  pot«ntial  between  the 
supply  conductoni  of  an  eloctrical  inatallation,  or  between 
the  poles  of  a  battery,  causes  to  flow  through  the  four 
five-wire  eoiU  of  the  instrnment  and  it«  extemat  reeistauce, 
and  then  timiiiig  tho  switch  to  "  watt,"  and  at  the  same 
time  intiyxiucing  a  resistance  into  the  circuit  oiiuid  lo  the 
raaistanuL-  ul  the  fixed  five-mro  coiU.  Whon  the  l>a[anc«  is 
used  aa  a  watt-ineter,  tho  switch  in  turned  to  "  n-att,"  and  the 
terminals,  T,  T(,  joined  to  tho  aiij)ply  conductoni,  while  the 

*  AMr*ot  el  <-  |»i>or  \taA  bufui'v  tl>«  E'IuIobuj'IU'mJ  !JMMtj  of  UlMgow. 


current  through  the  maiu  cii-cuit  is  jiassed  through  the  coiIb, 
(?,A.  When  the  rate  of  worting  in  an  aJtoniate  current  cirCTiil 
is  raoasurod  by  «ucli  a  balaaoe.  the  anti-inductive  resistance, 
II,  must  be  BO  groat  that  tliero  is  no  sensible  difference  of 
phase  between  the  currents  tluwing  through  the  lino  wire 
coils  of  the  iriHtrumeiit  aiul  the  electromotiTe  force  on 
the  supply  conductoni.  to  which  they  are  conaocted. 


THE   MATHER  STEAM   DYNAMO   ELECTRIC 
MACHINE. 


'Ilio   New    York   HUtiriffd   AHiVw  gives   the   fcJl 
description  of  a  very  interesting  invention  just  — ' 


Pio.  1.— Matlier  8tr«iit  Dyaamot 
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1  2,  Rftlil  rt)Af(iinl»  ;  3  4,  |H>lL'|tii!<iBi  ,  5  6,  lmftriii)f>;  7.  Imlliw  slitlt 
luliuittiiig  «te«>n  i  8,  oDgiiiq  (*liown  mon  fullj  to  fig.  8) ;  6  10, 
armaturii  aaii  riiiv  ;  11,  ouunbuUlor  j  IS,  bnuWi  IS,  voU  cwtaca- 
tioiu  ;  14  IS,  binding  Knw»  for  oalilc. 

by  Mr.  K.  II.  Mather,  of  the  Mather  Kloetric  Company, 
which  we  illustrate  herewith,  and  the  in%-ention  pronuMa 
to  havo  a  wide  field  of  application.  It  compnsea  a  dynamo- 
electric  machine,  having  a  (iraminc  arnuiinr«,in  the  interior 
of  which  is  mounted  a  suiublo  typo  of  rovolviug  steam- 
engine,  ao  that  the  steam-power  is  applied  directly  to  tho 
armature,  instead  of  being  transmitted  through  beltiug  or 
connecting  shafts.  In  other  words,  the  driviug  engine  ii 
located  entirely  within  the  armature  of  the  dynamo. 

h'li).  2.~Sti-aii)  Eii^De  of  the  Malhcr  Steatn  Dfaaino. 
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2523,  >twiD  ojliaden  ;  34  31,  i>U1imu  ;  2S,  itttatii-tiglit 
OMdnj; :  2b,  mire. 

The  t^jje  of  engine  nvlectod  is  that  of  a  three  i 
engine,  in  which  tin- thrt^e  ]>i>itons  receive  steau  iusuc 
and  rotate  the  armature  in  a  mojincr  which  will  be  readily 
undcrettjod  by  roftrring  to  Fig.  2.  The  entire  engine  u 
contained  within  a  steam-tight  metal  cuing,  and  on  tbs 
outside  of  this  casing  the  annauire  is  mounted. 

On  account  of  the  necessity  of  boiler  connections  and 
the  con»e<jUcnt  liability  to  "gnntnda,"  the  inventor  W 
introdncvd  an  iiisuhiting  connection  in  the  steam  pipe  Mar 
the  dynamo,  which  entirely  insulates  thu  engine  ana  (lyitamo 
from  the  boiler.  The  stcaui  is  taken  through  the  shafL  at 
one  end,  which  is  hollow  for  tho  purpose,  and  the 
exhauatod  st«uu  is  diiwbargod  ul  tho  other  end  iji  Uw 


shaft  in  a  simiUr  manner.  The  eonatriKtioii  is  neat, 
utd  sbould  bo  verj'  tfflV<:tivo  in  practice,  as  it  doe* 
aw&y  with  all  thi:  ktoi:*!  thrust  oi  tliu  shiLft  on  itn  boar- 
inn  due  to  the  trantimisBwti  of  the  power  tlirough 
X  bolt.  The  extent  of  Rimce  of«upied  ii*  iiiappr&ciiiWe,  »i» 
tbe  otberwiso  Mriiste  epciCi;  iiiaidD  thv  i^riiiaturu  is  utiiisixl 
for  th«  location  of  the  engine,  and  this  etiables  the  dymiinu 
to  be  plaeed  in  the  tnoEtt  confined  ritiuttona  without  dotri- 
loent.  We  preeume  Lhu  inventor  in  able  to  apply  u  reliablu 
aiitoDutii:  cutoff  valve  to  hi*  special  type  of  engine,  bo 
.t  it  will  be  economical  in  use  under  var3ring  loads. 
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DUGRAH   SHOWING  THE  SIZE  OF  CONDUCTORS 
FOR  HODSE  WIRING. 

HT   C.    H.    LBOCKKTT,   BOSTON. 

'  In  central  itation  ayatemft  of  incandescent  electric  light- 
ing, a  graphic  metJiod  for  determining  tlie  sizes  of   the 


A  diagiBm  which  will  meet  all  requirements,  showing 
at  a  jfUnce  the  correct  uze«  of  wire  to  uae,  cut  be  easily 
coii!itruct4?J  for  any  system  of  lighting,  anti  run  be  made  of 
Huch  dintenstanB  as  to  be  carried  in  the  pocket. 

All  wiremon  connected  with  a  centrul  tttacion  ahoald  be 
fiirniiihMl  with  blue  print  copies,  and  thu  wirinf^  of  Btoree, 
ufHces,  refiideneeti,  &&.,  should  be  in  strict  accordance  witli 
the  values  given  by  thwe  diagrunR. 

A  practical  example  of  such  a  diagram  is  here  pre«entod. 
It  wail  deai^ed  (or  100  volt  -75  ainiwre  16  CjV.  kiii|M  for 
the  two  or  three  wire  system,  with  a  loss  of  E.M.F,  in  the 
IciuU  (if  one  jmr  cunL,  »no  half  of  this  lo>M  to  be  ia  tlte  mains 
and  one  ha-If  to  \ie  in  th«  tap  or  branch  wires. 

The  method  of  using  it  is  very  simple,  and  is  as  follows  : 
Follow  tliij  vei-tiail  line  directly  under  the  nuiitbor  repre- 
senting the  total  numftcr  of  lamps  to  be  put  in  until  it 
meets  a  horizonlal  line  directly  opjrosite  a  number  corro- 
si>otiding  to  the  average  lamp  dii*Unce  o(  the  cut-oate  from 
the  serv'ice-wires.    The  nearest  curved  line  to  this  junction 


INCANDESCENT    ELECTRIC    LIGHT   CONDUCTORS. 
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Diagram  showing  sin  pf  Copper  Wire  (8.  W.  G.l  to  tne  for  leads  in  Wiring 
Building!  (or  )6  C.  P.,  im  Vfllts  and  .75  Amptre   Lampi  with  1  pw  osnt.  LoM 

^Jh       t^i^rm  1-4.  Li^Vi^r* 


in  Conductors. 
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NUMBER  OF  le  C.  P.  UMPS. 


6  10  IG  SO  2S  80  35  .40  »  50  U  00  0$'  TO  75  80  S&  !)0  K    IV) 
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oondnctors,  for  winng  tho  premises  of  customers,  will  ba 
found  to  1«  much  more  convenient  tlnui  Any  lult;  or 
formnk  however  simple.  The  ch^itictw  for  mistakes  are 
also  leee  by  tbe  u«e  of  a  graphic  method  than  where 
repeated  mathematical  calculations  are  iiecesasry. 

In  every  healthy  and  growing  oentntl  «tHtion  there  an, 
of  coitreo,  many  of  thosp  promems  constAtjUy  occiirriug 
which  differ  from  each  other  in  only  two  of  their  factors, 
namely,  the  numlwr  of  kmp«  to  be  initudlt-d  and  their 
distance  from  a  given  point.  All  the  factors,  such  aa  the 
E.M.F.  rcfiuired  at  the  lamp  t«munal»,  the  CMnoniy  of  the 
Lamps  luea,  and  tbe  allowable  fall  of  |)oU)ntial  in  the  leads, 
are  eonstiuits,  the  vultiigu  and  economy  of  the  lamps 
defwndiiig  on  the  particular  evHtent  in  use,  and  the  drop  in 
tlie  leads  bein^  a  cert^iin  detennlnod  percentjige  of  tbe 
potential  diff^rvno^  at  iJie  lamps. 


of  the  vertical  and  horisontnl  lines  will  be  marked  with  tho 
giiuge  nuniljer  of  the  wire  to  u»e  for  the  mains. 

For  a  taij  or  bninch  wire,  detcrmiito  tbe  numbei-  of 
lamps  supplied  by  such  wire  and  tbe  arerage  distance  of 
these  liinifis  from  tlie  cut-ont  or  junction  with  the  maina. 
Follow  the  corrcKpoiiding  vortical  and  horizontal  lines  on 
the  dingnim  until  they  meet,  and  the  neareet  curred  line 
will  inflicabe  the  proper  siee  of  wire  to  use,  as  was  tbe  case 
with  the  mains. 

As  before  fitated,  the  diagr*™  i*  con«ln»ctod  for  use  with 
the  two  or  three  wire  syetera.  For  two-wire  circuits  tho 
upper  row  of  figures  for  the  lamps  and  the  left-hand 
column  of  figures  for  thudistancos  are  to  be  need;  for  three- 
wire  circuits  the  lower  row  and  right-hand  column  are  to  be 
used.  Tho  following  two  e.xam\>le9  will  xUsaiV.Ts.'w.  'Caa  xaw.  ^K 
the  diagram. 
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1.  Required  to  find  the  size  of  concluclor  nece>»«ir.v  tn 
carry  20  16-«.p.  lumpe  of  Ui«  qiinJtty  assumod  to  a  <li«tari«« 
of  40ft.  on  the  two>Trire  «Tst«ui. 

.■Inftoer.-  FoUowiiig  the  v«rtic;il  liii«  nwhr  "  30"  at  the 
top  downward  untilit  mect«  the  horizontal  line  oppoait* 
"  40"  ftt  the  left,  they  intentix-i  each  other  near  the  cunw 
nutrked  "  8."  Heiic«  Ko.  8  BAV.O.  i«  the  n?^  of  conductor 
requiroiL 

2.  Re<])iiru(l  to  find  the  size  uf  cotiductur  tioccMWiry  to 
carry  30  lamps  fiOU.  on  thi-  tbrei?  wire  Hystt'm. 

Anfa-T:  FidlovriiiK  lL«  verlica^l  under  "30"  in  the  throo- 
wire  column  until  it  mecUt  t.lio  hori«ontal  op|)o«it«  ".'»0," 
:iIso  in  the  thrae  wire  oohintii,  thev  iiiluriwct  iimr  tho  i.'iirvt! 
marked  "13."     Hence  No.  1:J  RAVXi.  is  the  «zo  reqmre<l. 

It  will  be  nntioetl  that  the  curved  lines  rei>rtisentjn;;  the 
gau(;c  iiiunbcr  of  the  wires  are  cut  off  H  their  upper  endR, 
etopping  undtr  the  greatest  num>ier  of  liim|M  which  cin  ho 
suj^ilied  liy  the  ditferenl  wires  without  heating.  The  first 
etirved  line  met  in  following  down  the  vertical  line  under 
any  nunilMr  of  lamptt  is  mnrkcd  with  the  ^lugu  tiumU;r  of 
tho  soialleat  wire  wnich  can  be  used  for  these  himpN  with 
safety;  how  near  the  limit  of  itafety  is  approached  is  also 
rewiily  seen. 

A  tablo  of  tiizes  of  wire,  with  thuir  cruiu-HL'ctiMiiiil  ureas 
and  Kife  current  cupacity,  can  be  easily  combined  with  the 
<liagnim,  which  will  pruvc  a  raliuiblu  ii<lditi<<u.  In  this 
uarticular  caso  llio  Biriuint;haiu  wire  tpu^-o  ww»  adopted.  — 
Now  York  EUflriMi  fForU. 


WHY  IS  ELECTRICITY  NOT  USED  FOR  TRAMWAYS? 

IIV    I'ltOl',   SIDXKV    11.   Sllulti. 

The  object  of  this  paper  is  to  exanaino  carefully  into  the 
Wious  tnoan*  of  npplyinjit  eWtricity  n«  a  motive  |>ou-cr  for 
8tre«t  niilwuy  traction,  aud,  if  possiblo,  to  find  the  answer 
to  the  abo'.e  qneation. 

There  are  only  three  ityBtenm  for  the  olectrioil  trans- 
raission  of  power,  and  they  are  each  distinct  and  complete 
within  themselves,  and  each  relien  ttjion  asejiarAtc  principle 
and  not  niutn  {lotailR  of  con  struct  ion. 

We  will  uke  up  each  of  thc«e  systems  nnd  di«cius  them 
llimn  IHb  data  obtwinod  by  ci[K)riniont»  and  actual  service, 
ami  determine,  .m  netir  as  jKMuible,  the  :icUul  cot>t  in  dollar* 
and  ceMt«  of  opcnating  one  car  for  a  day  of  eighteen  home, 
from  G  H.in.  to  12  p.m. 

Thk  Storage  Battkry  System. ^Mr.  Preecott  finds 
that  storage  eelln  give  back  about  65  per  cent,  of  the  elec- 
trical enerc>"  which  they  consume.  As  the  average  dynamo 
machine  will  relurn  about  Kl  per  oetit,  <if  the  niechanicul 
bone-])ower  of  the  »t-eaii' -engine  in  ihe  form  of  ulectriral 
eiMrgJi  these  cells  retumetl  b.'V  pur  cent,  of  ^0  ]»er  cent.,  or 
52  per  cent,  of  the  |»ower  delivered  by  tho  stcaiu-enijine. 

Now.  we  may  consider  the  efficiency  of  tbe  motor  to  be 
the  liumc!  »«  that  of  the  dynamo,  and  wu  have  80  jwr  cunt. 
of  ^'2  |)er  ccnU,  or  41'6  per  cent,  of  the  steum  en^pne  jHrner 
delivered  up  by  the  motor.  The  reniHtanco  wiree  iiawl  by 
the  storftKO  hattery  cafk  for  regidation  will  cotmume  10  )>er 
cent,  ana  tho  gcAw  ft  per  cent,  more,  and  we  therefore  hiive 
Sfi'd  \KST  cent,  of  the  power  of  the  etauni-engine delivered  to 
the  axleA  of  tbe  car. 

At  tho  fourth  luiiiual  conrcnLion  of  the  American  Street 
Itailway  Association  recently  held  in  St.  Lt>iii.s  tlia  com- 
mittee ap|M>inted  to  invcitigate  the  iitilixation  of  electricity 
for  motive  pur [ioBe«  re|«>rtod  afi  follow*  : — "Tlie  result  of 
two  ywrt  worlun){  of  tho  electric  railroad  nl  Zimkerode, 
IVuuia,  on  the  Btoiiigo  l»ittci*y  system,  showe'l  that  uidy 
30  per  cent,  of  the  power  of  the  steam-onj^ine  vifi»  applicable 
to  tao  propulsion  oi  cars,  but  even  this  compares  favourably 
with  the  aiblo  Kyatcm/'  Kxuericncc  has  taught  n»  that,  on 
tbe  average,  ten  mechanical  liorBe-power  must  bo  delivure'l 
to  the  axles  of  an  ordinary  loaded  standard  giiugo  16ft.  ciu- 
to  provide  for  ita  starting  quickly  after  it«  numcrousi  »top8, 
for  ruiinia}:  ata  8i>cod  uf  eight  mito»  per  hour,  including 
sto[j8,  Hnd  for  overcoming  the  resistance  of  the  inKk.  The 
etlicieiicy  of  the  storage  Wttery  Dyi^teni  being  but  ^0'6  jior 
cotit.,  the  steam-engine  must  furnish  thirtv-eifiht  raedianiwil 
lionejwwer,  and  the  b-nttory  ld'7  u.h.p.  in  order  to  obtain 
10  b.p.  at  tbe  irbeeU.    As,  according  to  Mr.   Prescott,  it 


i-eijiiires  1261b.  of  battery  to  fumiah  1  e.h.i>.  per  hour, 
it  would  rcfjiiim  2,*821b.  to  pive  the  necossiry  19-7  B.h.p. 
per  Iiwur,  nr  li.6751b.- over  twenty -tw-o  tons— of  hnlt«ry 
to  be  handled  for  each  car  every  day-  Now,  it  will  not  do 
to  pnt  more  than  one  ton  of  .iccumulator  oclls  on  a  car  in 
addition  to  the  weijjhl  of  the  motor,  and  pnictice  provea 
that  it  reiiuirea  twice  aa  long  to  charge  aa  to  discharge  the 
cella,  hence  it  would  re(|uire  three  «oU  of  cnlln,  each  teS, 
weishiuji  one  ton,  to  operate  ftich  car.  Then,  in  emler  to 
turiiiBh  tbe  imwer  reproeenled  by  the  twenty-two  toiu, 
Ihe^ie  8eLs  unisi  each  lie  iMod  seven  or  eight  times  a  day, 
milking  a  change  of  Iwttterv  noceasftry  for  each  car  avenr 
forty-nine  niiniitcB.  This  ift  aWit  the  length  of  tirooa  pair 
of  horHu«  are  lined  on  nwd*  wiih  he.i*"y  tralfic. 

On  an  averagn  city  railway  system,  whore  tho  line  is  ton 
milwft  lynsfi  'lud  operates  twenty  cars,  it  would  nviuire,  with 
tho  iitijnijjic  Uittory  system,  a  steam  plant  of  800  b.p.  work- 
ing up  u>  iu  capacity  all  the  timi?,  ihmI  sixty  lona  of  acctimu- 
liitor  colla.  These  celU  Mould  i-eouire  changing  fourteen 
timm  in  every  eighteen  bnum.  maknig  4;J0  changes,  of  two 
tons  each,  during  the  d;iy.  Thin  would  nviuirc  two  seU  of 
men-  twenty  in  each  sot.  On  this  Uif'w  I  find  tho  eost  of 
0[^>eniting  e.-tH'Ii  far  for  eighteen  horsos  to  l»G$8.92,oxcliuive 
of  diiver,  conductor,  management,  interest,  and  rc^KiinL 

TiiK  Paballki,  System. — We  now  como  to  consider  th« 
future  outlook  of  the  electricul  railway  aa  <le[iending  upon 
the  sj-stcm  at  present  mostly  used,  that  is,  fiirni3ibiii2a.ccin- 
aliint  prut^uru  niKdi  cfjnilucloin  which  aro  supitortoa  ftbove 
the  track  throughout  the  entire  length,  or  placed  in  a  con 
duit  between  tho  mils. 

ITie  current  is  nooietinieB  made  to  p«s»  out  fi-om  a  con 
slant  presmre  ilrnamo  along  a  iiingle  conductor  atmve  the 
track,  through  the  motoi',  and  then  reUirned  by  the  miU  nf 
the  track  to  the  dynamo.     This,  however,  is  oxcoc<lingly 
dangerous,  itnd  in  no  ciae  ahonhl  Ito  permitted,  as  life  hut 
already  been   destroyed   by   such   conrtruction.     When  a 
aecoml  wire  is  added,  as  deecribed  above,  the   two  nin 
jtarallel  with  each  other  the  entire  length  of  tho  line,  the 
current  goos  out  on  one  wire,  [Kisses  tnroMgh  a  motor,  aurl 
back  by  the  other  wiro  to  tho  goncnttor.     If  a  second  car  is 
to  be  operated,  two  [nths  are  made  aci-opa  from  one  wiro  to 
the  other,  and  it  takes  twice  as  much  cunent  from  tho  gena^ 
I'ator  to  nin  the  two  cant  tui  it  did  the  one  ;  with  three  aj^^| 
throe  timea  the  current;  with  four  cars  four  times  OT 
(ptantity.  till  finally  the  current  Woraea  an  krge  in  qian- 
tily  that  conductors  of  any  proctieni  «iM  will  t«  unable  to 
carrv  it  without  growing  very  hot.     The  parallel  eysUm 
worKs  under  the  lollowing  di&advantHgee  i — 

1.  The  well-known  law  that  tho  (wwor  loat  on  ■  con- 
ductor is  )>roportaoiial  to  the  square  of  tho  ciirroiil  on  that 
conductor;  so  if  it  cmtft  one  dollar  per  day  to  sead  current 
enough  over  a  given  conductor  to  run  one  car,  to  run  two 
earn,  twice  tho  current  must  go  over  this  conductor,  which 
will  c^At  not  two,  lint  four  dollars :  for  throe  cms  it  would 
rnat  nine  dnilai's  ;  five,  twenty-tive  dollars,  and  for  ten  cars 
it  would  cost  nno  hundred  doM.-ir«  to  force  suHiciiont  current 
ovur  thc*c  wires  to  drive  the  cart  This  refers  only  to  the 
togs  on  the  conductoriL 

2.  A  system  of  tllis  kinfl  is  subject  to  a  complete 
sto])|>agc  of  tral^c  at  any  moment^  by  a  wiro  falling  acroM 
the  two  [Kiraltcl  condtictora.  In  the  meantime,  |tef 
generator  at  the  driving  station  would  have  its  antta|fl|^| 
burned,  or  break  its  driving  belt^ 

S.  lIjKni  this  parallel  system  if  a  cur  wore  com|detoly 
stidled,  which  in  u  common  occun-cnce  with  Aroet  cms, 
either  from  an  overload,  being  dcniilcd,  or  having  ihe 
brakes  set,  and  tho  cuncnt  were  then  turned  fidl  into  the 
motor,  it  woidd  be  destn>yod  by  having  ita  coils  burned 
out. 

4.  In  this  system  t^u  motors  have  a  largo  amount  of 
power  at  or  near  the  driving  station,  but  the  power  falU  aa 
the  diHtanc<>  from  the  station  incrcues.  Cars  abonld  bare 
the  mmc  power  througbout  tho  entire  leiigtb  of  tbe  ciroiut« 
ill  order  to  allow  them  to  run  faster  towards  thv  oatiUlts 
of  the  citv,  and  make  up  their  time. 

5.  Eucti  motor  on  a  parBllol  circuit  depends  for  i(«  power 
and  Hpeinl  upon  tho  roi>yenicnt«  of  the  rest  of  the  mouim  m 
that  circuit,  nuiking  it  vary  in  spood,  and  require  ooiwtaaV 
ottofition  from  tho  car  driver. 

6.  The  regulation    of  the  uotora,  opented    on  the** 
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.I«I  circaiU,  is  accomplished  by  meatis  of  pe«iafcinco 
ooiU  liotng  tliTowu  into  and  nut  ol  tlie  circuit.  Aa  it 
■IwHyH  roijuirfts  |>ower  to  strinl  n,  cuiTCiit  ihrtiugK  a  renist- 
atice,  these  {»}ils  aro,  fr«)ni  thoir  very  tuiliiru,  intundoil  to  be 
power  (litutipaton,  and,  therefore,  coimimo  coal  without 
reJiiniing  an/  wtitul  e<iiiiTaleiit.      Ttie^  aro  iinsciftitifii- 

ntrivanom,  and  mniioi  Iio  tioniii11«il  iri:iiiy  iwrfoct  system 
eloctrical   (lictributinn  of  power,      la  addition,  theso 

istaiico  coiU  arc  (lanj;(iniiia,  a;*  tlicy  l>o<'OTno  very  btrf.. 
Mid  bave  ohfiii  »et  (iro  1ji  the  wortlwmV  of  the  cir*. 

7.  On  »11  theso  panillvl  circiiiM  a  dynamo  ii;  nsod,  which 
k«V|>i>  up  ii  pressure  between  the  mrcs  ail  the  timc.ovcii  M-hen 
the  circuit  is  broken.  Any  person  coming  in  contact  with 
these  wires  wonld  HiitHnin  Bcvcro  injniw,  and  |>oiutibly  it 
WMild  rwult  in  death  if  the  pressure  reached  much  over 

4O0    YOltB. 

Taking  the  same  diiti  hhiuI  witJi  the  Rtj>ragi>  battery 
iiyirtfim  -i.f.,  10  miles  of  ti-ack,  2D  cur*,  speed  8  mile*  p«r 
hour  including  itta|»,  16ft.  cnra,  loaded,  IS  hours  n  day, 
10  h.p.  delix-cred  to  the  wheels,  efficiency  nf  dynamo  ami 
motors  HO  per  cent.,  Uftinf;  copier  wiro  jin.  in  dinmcter, 
uod  »  pn»mr«  of  400  rolls  between  tbu  termiimls  o(  the 
motorH — I  find  the  cost  of  ojwntting  each  cu-  for  Its  hours 
to  be  12'12  doUars,  exchisive  of  management,  drivers,  con- 
dliotore,  re]wirs,  uniL  iiitcruet  on  inTit.'tlmuiit. 

TllR  Skkiks  Svktkm.— a  new  method  for  |iroiK>lliii(; 
ireet  am  bits  tioen  devcloixed  throut^h  the  applicJitiun  of 

a  old,  timo-triod   priiiripic  of  driving  un  olvctric  i.-urrunt 

oufih  a  anmbcr  of  electrical  receptive  devices  and 
operHting  them  all  in  Diiccestuon  Iveforc  the  current  u 
allowed  to  return  to  the  gononitor.  ThJB  principlo  hiw 
been  used  (or  the  \>m\.  fifty  years  in  the  electric  tolcgriiph, 
whero  the  current  From  a  finiall  hat,tfln>-  is  |)iv»o(]  over  a 
m'ngln  wire  and  through  all  the  iuKlniinenU  on  the  line 
ID  tucccseton  ;  atul  who  would  think  of  operating;  n.  tole- 
graph  iino  upon  any  other  STSbom  1  The  operation  of  these 
telegraph  instrumentu  k  simply  oloctneal  tmnsmisKicvii  of 
power  on  a  small  «»ile.  For  ilic  [ia»t  fifteen  year*  the 
wonderful  buw^hs  of  the  arc  system  of  electric  li;;htiii;;, 
whero  one  curronl  is  ma/lc  to  jiasa  through  atch  lamp  on 
tbe  circuit  in  EuctNUHion.  hiw  again  domonsttrsled  the 
pncticability  of  the  aorive  method  of  trancmitxion  of  puwei', 
and  the  fact  that  arc  electric  lighting  has  licen  such  a 
financial  surceM  prove.*  the  economy  nf  tiiis  method. 

Why  ifhould  wo  iK>t  apply  thi»  same  priiiciplc  to  the 
tnuismissioTi  of  power  for  driving;  Btrecl.  «uh  1 

The  advanl;iges  of  this  method  of  propelling  street  carB 
areas  follows;— 

1.  In  the  M'riiv;  ifytittim  of  tmiusmitlirig  power,  a  simple, 
consUknt  current  is  used,  which  does  not  vary  in  <|iiivnlity 
no  mattar  how  many  cars  are  operated  u]m>ii  the  circuit ; 

'  orcfore,  the  [wwer  it'ijuired  to  drlvo  that  cuireiit  over  a 
ven  conductor  remains  the  same  under  all  eondition»  of 
inition.  If  it  co8(K  $1.00  a  day  to  send  suffii-iunt  eiirreut 
vor  a  coudui^r  U>  run  one  car.  it  will  cost  the  same  for 

WD,  ihree,  five,  or  any  number  of  cun*." 

2.  Should  a  wire  fall  across  the  eonduetor  in  this  aystom 
of  eloctrtcnl  mil  way,  the  Iniffic   would  not  bo  intcrfcrod 

ritb,  as  the  cur«  would  move  on  sia  Iwfore,  and  the 
jeuerator  at  the  driving  station  know  nothing  of  the 
existence  of  such  a  *'  cross." 

3.  L'i»o(i  tliiK  series  syfltom,  should  a  car  for  any  rooaon 
bo  completely  sUlled,  no  barm  would  be  done  to  the  motor. 

4.  In  this  patera  the  motors  have  as  much  pnwci'  at  the 
most  distant  ]ioint  from  the  station  as  at  the  station  it^vlf, 
for  tbo  same  ciurent  [)u8«e8  throughout  the  entire  line. 

5.  Each  motor  on  a  series  circuit  t«  in<Iopflndont  for  its 
power  and  speed  of  all  the  other  motors.  A  car  once  set 
for  a  certain  8[ioetl  will  continue  to  nin  at  that  spoil)  until 
ehanged. 

6.  The  regulation  of  the  motors  operated  on  the  seriea 
L'lut  i«  iiccomplished   by  simply   rotJiting  the  brushes 

und  the  commutator,  no  resistance  coils  or  switches 
introduced,  into  the  arcuit  to  consume  coal  uselessly 
Rro  to  the  car. 

7.  Plain  series-wound   goneniton)  are  used  1«  operate 

'  This  st«t«ineDt  Is  manifestly  wrong.  'I'hf  witlior  seemi  t<>  forg^"! 
Ast  luvu  eugineH  ami  dyuanios  would  be  rcniiiml  to  k'Vo  the  grmter 
Z.  M.F.  iiiriifiHrj  to  stiiJ  a  currriu  lltioivpli  a  mtim  »f  uintors  thsn 
lirmiKli  a  siiif[1o  onr.— Bil.  S,  £, 


niutore  in  seriw,  and  shoiUd  the  wires  break  from  any  i^nuse 
tlic  dynamo  woidd  immediately  go  out  of  action,  and  no 
uloctric  pressiu'e  would  exist  on  tlie  wire,  which  could  bo 
Imndleil  without  tbe  slighttuit  shock.  Tlie  pressure  »t  the 
temiiuaU  of  these  series  luotoi-s  can  easily  be  kopt  below 
.100  volts,  ihercfon;.  wonlil  lie  harmless  to  oithor  man  or 
liL-ast. 

Still,  using  the  same  data  as  with  the  storage  system,  I 
find  the  cost  of  o|)eniting  each  car  for  eightoon  hours  to  be 
^2.22,  exclusive  of  driver,  conductor,  management,  roiiairs, 
and  interest  on  iiivp*tmont, 

Ilenjamin  F.  Thomaa,  Professor  of  Physic*  at  the  Ohio 
St-tie  ITnjversity.  in  an  article  in  the  Onto  Sutc  JoitnuiJ, 
March  22nd,  1888,  loforring  to  the  first  road  constructed  on 
this  now  system,  writes  as  follows  : — ^"Two  cars  were  run, 
each  carrying  a  load  of  ]>ig  iron  mpiul  in  weight  to  about 
one  hundred  peseongers.  They  were  run  at  vai-ioiis  sfieeds, 
Bt«li|iod  and  startod  or  grade*,  and  put  to  as  severe  a  triiil 
as  could  jMisflihIy  arise  in  regular  use.  Tbo  cars  were  under 
[lorfccl  control,  and  were  run  up  a  part  of  the  ti-aijk 
riwitig  three  feet  in  one  hundrc*!,  at  a  sjXH'd  of  thii-t«en 
miW  )icr  hour.  The  mechanical  devices  usml  on  the  lino 
ari!  simple  and  {Miwlive  in  action,  and  if  a  tine  should  lie 
built  in  the  sulwtaritial  manner  pro]>o8od  by  Prof.  Short.,  I 
SCO  no  reason  why  it  fh'juld  not  o[>eruto  regularly  and 
satisfactorily.  A  sjieed  of  ten  initos  an  hour  with  full 
loads,  and  incliidin}f  atoi>B,  can  easily  bo  made." — i!trf.H 
lUiiliaiy  Jouruai. 


PROSPECTS  IK  AHEBICA. 


The  gi-oat  and  continual  increase  of  eloctric  iightJng'- 
in  America,  in  coui|jarif!Oii  with  the  comi»anitivcIy  ijidet 
state  of  the  industry  in  KngUnrI,  often  leads  young 
electrical  engineers  to  look  with  some  longing  to  a 
land  whose  eco|<e  is  so  vast  .tnd  where  new  plants 
are  so  constantly  being  installwl,  and  not  a  few  Kirgh'sh 
electrical  engineers  have  found  (mnUirw  new  on  the 
other'  side  of  the  water.  Hut  a  word  of  warning  is 
certainly  necessary  for  anyone  contemphiting  such  a  step, 
Many  young  men  have  saved  or  obtained  sufhciont  to  roach 
the  other  side,  and  with  little sjjsrB  money,  but  giOiit  hopes 
and  several  letter*  of  introduction  to  lho*«  in  iiuthority. 
have  wandered  forth  to  make  their  fortutics.  On  arrival 
they  have  found,  to  their  dismay,  that  places  in  the  east 
were  not  to  bo  hiid  ;  the  great  electric  installations  wcrti 
hundi-edfl,  or  oven  thousands,  of  miles  across  the  mainland 
west ;  and  they  have  found,  moreo\'er— a  very  distinctivo 
feature  of  American  society— that  their  Iclters  of 
introduction,  ft"  "  Open  Sesame"  of  gnat  potencs  in 
this  country,  have  little  or  no  importfiuco  in  tbe 
land  of  freedom,  whwe  any  man  considers  himself 
at  liberty  to  csdl  nhnintly  "lion  another,  and  where 
cmptovera  take  pructically  little  or  no  notice  of  nicru 
friendly  intrwluctions.  An  irilrodnctioii  from  thu  highest 
would  carry  little  or  no  weight,  eomi»etence  baing  ihe  giett 
vouchor.  A  certificate  of  proficiency  from  a  college  or  from 
a  well-known  cloctriciiui  would,  of  course,  ciirry  weight. 
but  influence  as  known  in  England  is  practically  mis-iing. 
A  ccrtificrtt^J  also  of  more  book  pi-olicioucy  will  serve 
nothing.  The  ck'clridan  there  must  know  how  to  handle  his 
tooU  (jiiickly  and  skilfully,  must  be  sharp  in  biiBinoss 
capacity,  and  have  a  sntficictit  *tflck  nf  ready  money  Ui  tide 
him  over  the  first  few  months  of  wailing  and  enquiry,  and 
lo  earrj'  him,  mav  be.  a  long  journey  across  west.  Many  of 
the  moat  .■uiccefisf'ul  olcctricians  of  America  have  come  from 
Kngland,  and  "Britishers"  are  always  appreciated  ;  but  any 
young  ele4:trical  engineer  inLen<ling  to  eo  acrosa  should  firat 
wiselv  realise  the  conditions  which  wLlI  confront  him.  . 


M.  da  WroblewBky.— The  death,  conaoquont  upon  an 
uccidoiit  m  lln'  lntxinLtorv.  ot  tbiit  .\nstrian  famul  is  an- 
nouncod  m  having  taken  place  at  Cracow.  His  name  will 
he  assotiiitod  with  tJic  study  of  phonoraona  occurring  at 
low  temiwrature;  and  amongst  these  the  continuous  diminu- 
tion witli  temperature  of  the  elc«triwil  rosistJinL-e  o(  topper 
is  not  the  least  interesting 
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NOTICK. 

With  our  isfve  of  January  6  iw.  gave  a  Portrait  of  E.  Gka^-ks, 
Esq.,  PrtsidaU  oftlte  Soddy  of  TdfgtnpK  Ettginten,  and  slakd 
ow  intention  of  gtmay  a  tfrita  of  Portraits  of  etninent  fiferfri- 
eidju  of  the  wiJery.  In  futfUnait  of  ow  promite  vx  haw 
ttiready  iaufd  a  PortraU  of  W.  H.  Wou-iSTOS,  M.D.,  RltS., 
and  vn  April  20lk  wc  gaw  that  of  SiB  Humphry  Davy, 
F.B^.,  hAom  famt  as  an  dociriaan  is  aliU  more  pnminmt 
iktm  iAof  of  WouASTOK.  Porimits  iff  Pott  PreaidenU  of  the 
Sooiettfon  in  jmparatient  and  wsAope  aaon  lo  hme  ready  that 
of  Prof.  X).  E.  Huohks,  F.R.S. 


GOING  FOR  THE  TECHNICAL  PRESS. 

The  liumorous  badiiiagc  of  Mr.  Preecu  at  the 
expense  of  the  technical  papere  last  week  at  the 
Society  of  Telcgraph-Enpiiccrs,  in  oonjuuction  with 
other  remarks  made  at  the  same  time  and  place,  are 
rather  rousiii)^  inoeiitives  to  a  retort  courteous. 
Leader  writing  should  be  abandoned,  because,  for- 
sooth, if  nobody  reads  the  leaders  in  the  Times,  ergo 
nobody  reads  the  leadera  in  the  technical  papers. 
Such  i»  the  arguiuunt  a  la  Precce.  We  are  to 
restrict  om-Bclvea  to  facts,  and  never  give  opiuioos 
under  |>enally  of  excomiuunieatioii,  though  some  nn- 
roasoning  croaturcs  will  urge  that  facts  give  rise  to 
opinions,  which  frequeutly  lead  to  experiments,  and 
thuB  on  to  more  facts.  The  time  ha&  hardly  come 
yet  when  we  may  ventore  to  write  upon  the  tomb 
of  Progress,  TtequUscat  in  pace.  Really,  life  is  too 
long  to  be  able  to  deal  with  nothing  but  facts. 
Farther,  all  tcttei's  over  a  notn-dt-plwiu  are  to  be 
tabooed.  They  arc  tabooed  in  some  countries,  so 
much  so  that  the  ephemeral  technical  lit«ralaxe 
hardly  ever  coutainH  anything  in  the  shape  of  a 
letter.  If  correspondence  is  always  to  be  signed, 
then  should  articles ;  and  though  one  should  talk 
boHstingly  about  the  courage  of  bis  opinions,  thcto 
are  times  and  circiuu&tauces  and  opinions  held 
which,  if  the  crilicisniH  were  to  be  put  into  writing 
over  a  truo  name  signatm^,  would  cause  all  the 
courage  to  ooze  out  with  the  perspiration  at  ibe 
tiiigers'  ends.  Of  course  if  nothing  could  bo  written 
but  undeniable,  undiaputable  facts,  the  matter  would 
be  different;  bat  even  Mr.  Preece  expresses  the 
opinion  that  there  should  be  but  "  one  set  of  fire 
rules."  Surely  the  poor  downtrodden  scribe  may 
venture  with  trembling  fingers  to  follow  so  good  au 
example. 

Taking  a  considerable  leap  as  r^ards  Mr.  Preece's 
remarks,  we  should  hke  to  consider  for  a  moment 
the  enormous  jquestion  raised  at  the  conclusion  of 
his  paper  as  to  the  education  of  the  future  Klectrical 
Engineer.  Wo  will  arrogate  to  ourselves  a  position 
and  a  knowledge  that  Mr.  Preece  refuses  the  tecbni> 
c&l  papers,  and  say  that  the  necessary  education 
must  come,  and  can  come  only,  by  the  aid  of  the 
technical  press.  Mr.  Preece's  opinion  as  to  the 
valuelessness  of  the  technical  papers  weighs  as 
nothing  when  compared  with  the  iioctB  of  the  case. 
HJK  education,  the  education  of  every  man  who  holds 
a  position  in  the  world,  is  obtniued  in  two  ways — by 
experience,  and  from  current  hterature.  School  books 
are  mostly  written  or  compiled  by  men  who  know 
nothing  practically  of  the  subject  upon  which  they 
write,  and  the  more  pretentious  and  cofitly  books, 
however  carefully  written,  and  however  rapidly 
edition  fallows  edition,  are  generally  mouths,  if  not 
years,  out  of  date.  The  buokii  that  are  far  ahead  of 
the  time  are  few  in  number,  and  are  almost  wholly  con- 
nected with  pure  science.     Men  do  not  road  current 
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literature  as  thej-  sliouH  do.  We  know  that  the  strong 
meat  IB  therein  iieunlly  diluted  with  oii  abuiiilnuce 
of  verbowty,  that  makea  one  who  is  really  abreast 
of  the  times  frequently  cry  out,  WordH,  words,  notliiiig 
but  words.  Practical  men.  as  a  rule,  have  no  talent 
for  condensation  ;  they  meancW  alung  painfully  and 
verbosely,  but  the  kernel  is  there,  and  the  learner 
baa  to  find  it,  or  stand  back.  Experience  is  gained 
to  the  extent  of  at  least  95  per  cent,  by  rending 
current  literature.  The  chemist  does  not  need  the 
experience  of  the  girl  who,  to  clean  out  a  glycerine 
bottle,  |X)ured  in  a  little  nitric  acid,  and  followed  the 
doctorial  fonnuia,  "  to  be  well  shaken  before  taken." 
Experience  docs  not  necctiflarily  moan  tryiii}^  an 
experiment  yourself,  or  seeing  it  tried,  Experience 
in  some  instances  may  he  gained  from  a  Hpt>f!c:li  or 
from  a  paper  just  as  well,  if  not  better,  iban  in  tlie 
laboratory  or  the  workshop.  It  has  been  the  custom 
in  England  to  ridicule  the  technical  press.  It  is  the 
domitrodden  worm  that  never  turns.  The  Lord 
Mayor  never  makes  merry  with  itK  members  at  the 
Manaion  Tlouse,  nor  does  a  Prime  Minister  ever 
condescend  to  acknowledge  its  eustencc  by  Che  f^ft 
of  medals  and  decorationft—ptitty  or  otherwise.  It  is 
tolerated,  not  loved,  in  most  busiuesBes — despised  if 
it  happens  to  express  any  opinion  contrary  to  (he 
notions  of  the  reader,  flattered  if  anything  is  to  be 
gained  thereby,  kicked  with  impunity  because  its  tra- 
ditions ore  totally  against  such  low  and  hurtful  occu- 
pations as  duelling.  The  technical  press  con  aflford 
to  make  merry  over  the  criticisms  against  it.  inas- 
much as  no  one  will  take  these  ailverBu  knocks 
seriously,  but  as  in  reality  directed  against  ono  or 
two  offenders,  through  whose  ofifencee  the  whole  "  in 
a  loomp  is  bad,"  as  Tciuiysou  has  it. 

There  is  still  one  other  matter  against  which  we 
feel  inclined  to  rebel — viz.,  to  the  statement  that  the 
responsible  authorities  of  the  technical  papers — still 
"iu  the  loomp" — did  not  make  sufficient  efforts  to 
obtain  information  6rst-haiid  hs  regards  the  "  fire 
rules  "  and  the  negotiations  between  the  committee 
and  Mr.  Heaply.  We  do  not  think  the  criticism  was 
intended  to  extend  fmrther,  and  even  so  far  the  accu- 
sation was  too  sweeping.  Wc  can  et  any  rate  apeak 
to  the  fact  tbat  at  least  one  pax'er  knew  the  position 
of  both  parties  at  first-hand,  and  Mr.  Preece's  ex- 
pressed wish  over  and  over  again  reitenitod  during 
the  reading  of  his  paper,  was  but  a  modification  of 
^Uie  last  sentence  of  our  note  of  April  VS  ats  follows : 
^■'We  regret  that  some  way  has  not  been  found  U> 
^Twing  the  conflicting  interests  into  agreement."  We 
f  refrained  ttom  commenting  u[)uu  the  '*  society 'h 
rules,"  or  in  any  way  expressing  opinions  that  migbt 
further  tend  to  widen  the  breach,  hoping  that  the 
multiplication  of  oHice  rules  would  intensify  the  feel- 
ing among  the  best  contractors  that  ten — or  two — sets 
of  rule«  are  bad,  and  that  sufficient  influence  would 
be  bronght  to  bear  upon  the  offices  to  bring  tlicm 


into  accord.  The  tendency  of  the  paper  and  the  dis- 
cussion which  followed  was  to  bring  about  the  con- 
summation of  this  happy  state  of  things,  and  we 
trust  the  further  disciisHion  will  bring  about  a  final 
settlement  pleasing  to  all  parties  concerned. 


REPORT  UPON  JARMAN'S  ELECTRIC  TRAMCAR. 

Elsewhere  we  insert  a  report  of  an  experimental 
run  of  this  trfuncar.  A  purjiose  is  to  be  served  by 
this  report,  in  that,  whether  it  be  considered  from  the 
scientitic  ur  the  commercial  Htandtioint,  it  is  alto- 
gether faulty.  On  the  one  band,  it  errs  in  saying 
what  might  he  well  left  LUisaid ;  on  the  other,  it  loaves 
unsaid  what  ought  to  be  said.  Whether  it  is  right 
for  us  to  state  facts  and  ignore  opinions,  is  a  ques- 
tion of  some  importance  wheu  matters  of  this  kind 
are  under  consideration.  One  section  of  the  reading 
public,  having  little  knowledge  of  technical  matters, 
looks  tr)  the  techical  press  for  guidancir.  The  advice 
given,  it  is  true,  is  seldom  followed,  but  that  arises 
more  from  the  inherent  tendency  of  the  Englishman 
to  gamble,  rather  than  from  the  con%*iction  that  the 
investment  is  safe.  Reports  of  the  kind  we  notice 
are  obtained  only  with  the  ulterior  object  either  to 
get  money  upon  patents,  or  to  promote  a  company. 
The  investing  pubUc  may  be  influenced  by  sentences 
judiciously  chosen  from  any  report,  hut  when  a 
report  is  given  in  full  a  considerable  advantage  arises, 
as  the  whole  is  taken  to  be  favourable.  To  the 
initiated  the  report  wc  give  elsewhere  is  absolutely 
colourless.  From  it  no  one  can  gain  the  information 
required  to  compare  cost,  either  initially  or  of  main- 
tenance. The  hist  part  merely  details  the  arrange- 
ment of  the  machinery  and  gearing.  We  then  have 
certain  figmres,  from  which  it  is  stated  "  it  is  evident 
that  at  least  three  such  double  joiu-neys  may  he  per- 
formed without  recharging  the  accumulators."  Now 
we  are  prepared  to  stake  o\ur  reputation  upon  the 
fact  that  the  figmes  tell  you  nothing  of  the  kind,  nor 
does  anything  in  the  report  lead  to  the  proof  that 
"  there  would  be  a  distiiKt  saving  per  car-mile  over 
the  present  cost  of  maintaining  a  number  of  horses 
to  perform  the  same  work."  We  accept  all  the  facte 
and  figures  given,  hut  they  tell  us  nothing.  With 
regard  to  the  use  of  two  motors,  that,  perhaps,  may 
be  a  matter  of  opiniuu,  hut  in  our  opinion  one  only  la 
required.  Gearing  neither  complicated  nor  costly 
con  be  fitted  so  as  to  drive  in  either  direction  with 
the  motor  numing  constantly  in  one  direction.  A 
cabman  does  not  take  oat  two  horses  to  work  his  cab 
for  fear  one  should  break  down.  Yet  horses  do 
break  down,  as  do  machines.  A  motor  is  a  machine, 
but  we  no  more  expect  it  to  break  down  at  its  ordi- 
nary work  than  we  do  a  locomotive,  and  the  sooner 
the  insane  idea  about  duphcating  everything  elec- 
trical is  knocked  on  the  head  the  better.  MeK.>irs. 
Immisch  will  gladly  supply  any  number  of  motors, 


470 


THE  ELECTRICAL  ENGINEER,  MAY  18,  1888. 


and  will  RUforantee  those  motors  to  ran  a.s  well  as 
ftny  otlier  class  of  macliinery  without  biealiiii^ 
down. 

The  figures  we  want  sliould  sbow  the  actual  cont, 
all  things  coitsidt^red.  per  mile  run.  We  require  tr) 
know  a  good  deal  more  about  wi3iglit«  than  can  bi> 
foaud  in  this  repon.  Far  mote  infonnfttion  in  ffiven 
in  Prof.  Short's  pajNir,  thouf^b  uvcii  this  niuBt  be 
read  cum  grano  salts,  because  the  author  is  pro- 
fessedly the  advocate  of  a  [wrttculHi*  (•y^luiu. 


THOMSONS   ELECTRIC   METER. 


For  the  piirpOHc  nf  ohtaining  a  motor  which  nhatl  register 
th«  amount  of  current,  oithor  coiitiniioUH  or  sltenialiri^, 
[UKtiiiff  through  n  circuit,  Prof.  Klihii  'j['hoinHi>ri  h:ui  rvcctitly 
«<>niitruclvil  uii  itiKuiiiouK  form  of  motor,  iti  which  Uio  henl- 
ing  pm|>orty  of  the  currntit  is  Rinplnyed  .-ut  x  rne:iiii»  of 
•■tfacLiiig  niotjnii  in  ii  rfijjisteriuf^  train.  The  a<'coni[Biiivin^ 
iltustrotjou  sboTCK  on«  form  of  the  ujijKiraliia  (lcHi);no<I  Uy 


'C^  (i  (^  (^  C^  C»)  (^ 


Prof.  Idihu  Tlioiiiion'>  Mct*i, 

Ppof.  Thomson.  It  coneislfl  efwcntinlly  of  two  bulba,  B  B', 
attached  to  Ciich  other  hy  n  tuW.  T.  of  nan'nw  Iwre,  or  so 
amuigod  lu  tu  resiel  th«  rajiid  tlow  of  liijuid  throtigli  iL 
Two  smidJ  reeistanteo,  K  K',  aro  aailixl  into  tho  hiiths,  which 
arc  |iartly  filled  with  alcohol.  whii:h  in  l"-)ilt;(i,  ;itnl  the  whnh 
w  iwOed  when  the  alcohol  vujiour  h;i«  nmi^ik-cely  tilled  the 
interior  sjiace. 

At  tho  top  of  the  central  pillar  is  a  knife-fidga  aupiwrt 
which  caiTioj*  the  fr;tni(!,  F  F.  to  wlii«:h  the  hnlhn  »nd  lulw 
aiH»  attached.  Th(^  HUH|i4nxion  in  u>  nrriLii^od  ihitt  iho 
centro  of  gravity  is  ahove  tho  iH>itit  of  support,  so  that 
the  armiigcm«iit  is  in  nniit^iblo  e<Luilibniini.  Thus  it  cannot 
[TMt  in  a  middle  position,  Imt  tips  cither  wiiy,  acconlini; 
to  th«  oxceas  of  wcicht  on  cither  sirlc.  Mercury  cups,  (J  C 
and  C  C,  receive  alterniitcly  the  omU  of  (he  nnrea  leading 
to  th«  coilH,  K  IC,  in  accoiTlunco  tvith  the  {xiaitiou  of  the 
bulbs,  so  that  when  B  is  down  the  roil  K  iu  in  cipctiit,  mid 
tho  cflii  K'  out  of  circiiil,  iwid  vice  vcrsji.  While  the  wiroa 
dipping  into  the  cn[iR,  <T  (',  may  he  arr.in);e<l  so  as  to  make 
contaet  just  twfore  the  otJiers  in  (-'  tJ'  break  their  coiilnct, 
this  need  not  lie  tho  couditiun,  for,  hr  intcTfiosii^  a  resist- 
aocc,  R,  as  a  bridge,  the  circuit  is  matti  Uiincd,  ovnu  though 
a  break  should  occur  between  C  (^  aiiil  I'll'.  The  ojwm- 
tioii  of  the  uppfiratus  will  now  bo  roudily  uridcrstaod. 
Aatumin^  the  bulb  B  to  bu  de|)rc«su<l,  8u  that  it«  boating 
coil  K  jft  in  ciimiit,  if  a.  certain  numlHtr  of  lamii.^,  1.,  be  fivl 
b^  a  cuTpent,  the  coil  K.  will  bo  fed  by  a  definite  propor- 
tion  of  it,  and  will   cauK  a  sli^^ht  WAi-ming  of  it  in   thf 


liquid  in  the  hulh  K.  This  will  retuilt  in  dcpremng  tbi 
level  of  the  liijuid  in  tho  bulb,  due  to  iiicroaud  vapoui 
Ifusion  and  u  resisted  How  of  the  lifjuid  through  tho  UiIms, 
T,  into  thfl  bulb  B'.  Thin  ael,ion  continues  until  th« 
flccumnlatt^d  weight  in  the  bulb  B'  in  Nuthciciit  ui  tip  thfl 
ajHhir.itii't  over  au^l  cotiuert  the  coil  K'  ini-tcad  uf  (be  coil 
!v  in  circuiL  The  reverse  actinn  now  t;ike<t  place.  rasuUitig  id 
:i  depression  of  the  lovel  in  the  hnllt  K',  and  an  otevation  lA 
tlmt  ill  bulb  H,  until  an  i>vurlulHiice  is  roachtMl,  when  tbd 
arm  is  aualn  liltcti,  nntl  so  on.  Ateach  i;oniplete  oacillatioil 
the  ]Kiwl,  V,  moves  tho  register  aimI  counts  a  definit4 
atnouiit  of  cui'l^iit  coii#umcil. 


EFFECT  OF  CHLORINE  ON  THE  ELECTROMOTIVE 
FORCE  OF  A  VOLTAIC  CODPLE.* 

UV  TtIL  U.  (lOKK,  r.tui. 

If  the  clLTtromittivc  force  of  a  itmall  voluic  ceiijilo 
unamidganiatcrl  nujfnesinm  and  platinum  In  dintilleil  wstei 
is  balanced  through  tho  coil  of  a  modoritoly  wnnitivi 
gal viinu meter  of  atjout  100  ohmn  reoistancc,  by  uia-uis  a 
tluit  of  u  small  niLniell's  cell  plus  tJiat  of  a  mdtk-ifiit  numlier 
«f  fouplm  of  iron  and  |^rm:Lii  Hilvor  of  a  Miit^iblvt  tliem)i> 
electric  pile  (soc  Prtif.  Birmingham  I'hilo^,  !^»c,  Vol,  ir, 
p.  130), the  degree  of  fmteiitial  bttingnoteii,  and  miflicientlji 
nitiiuto  (juiintities  of  very  dilute  cnlnrino  wiitor  ivk'  IboQ 
added  in  euccessioii  to  the  diatilled  water,  tho  degree  oJ 
eleetroiuotive  furco  of  the  rotiple  is  not  affected  until 
cert^tin  di>liiiil«  prn|Hirtinn  of  chlorine  has  Iwon  added  ;  tha 
|tot(>ntiaI  tlu^n  suddenly  commcnco*  to  increase,  and  coti-i 
tiinic!  tu  du  Mt  with  each  further  adtlitinn  within  a  certain 
limiL  Instead  of  nuking  the  exfiorinient  by  adding  eblorim 
water,  it  may  ho  made  by  gridnftlly  diluting  a  vcrj-  weal 
aipieoiu  indutioii  of  chlorine. 

The  niiiiim)im  |>ru|xirtJon  of  chlorine  neviuwiry  to  eauas 
tbiH  Htiddtm  chnnge  of  eloetrorootivo  force  is  extromeljT 
)>raiill  ;  in  my  ex|>ei'!mcata  it  has  boon  one  jxirt  in  17,000 
lailliori  |»i»rU^  of  water  ;t  or  loss  than  one  7,000th  jiart  'if 
thnt  roipiired  tu  yiold  a  liarely  pereciitibte  anseity  in  tea 
times  tbe  bulk  of  a  f>olutivn  of  eal-kmrnoniac  by  nioaus  nl 
iiitnvle'>f  silver.  The  tiiuintity  of  liquid  rwpiired  for  acting 
u|M>ii  till*  cuiijile  i«  small,  and  it  would  he  tsuy  to  detect  tha 
effect  of  th«  above  proiwrlion  or  of  Icm  ihna  one  10,000 
millionth  jiart  of  a  gntin  of  i-hlonne  in  one  tenth  of  a  cubic 
centimetre  of  distilled  water  by  thin  proceaL  The  suRia 
kind  of  action  occurs  with  other  electrolytes,  but  rcquirai 
larger  oroimrtions  of  disnulved  substance. 

As  ifie  degreo  of  sensitivettess  of  the  methml  ajTpmrt 
fxti'enie,  1  add  tho  followinij  remark*.  TTie  original  wl* 
tion  of  washed  chlorine  in  ili»tilled  water  was  ]irc|iared  iq 
.1  dtirk  place  by  the  usual  nieihml  (rum  hydrochloric  acid 
aiirl  mangiiriic  oxide,  and  was  kept  in  an  oixufuc  well- 
•stoppered  boUlo  in  the  dark.  The  strent-th  of  this  liiiuid 
was  found  by  moiiii.«  of  volumetric  analysis  with  a  KtarnUnl 
Hiilntion  nf  mgontie  iiitr<tie  in  the  usual  manner,  ths 
accmiif^y  of  the  silver  solution  Ifciiig  provwl  by  means  of  ». 
known  weight  of  pure  chloride  of  sodium.  I'ho  cblorina 
li'iiiid  cnntiiinod  2'3  niilligrummus,  or  '03-^63  graiiu  of 
chlorine,  por  cubic  ccntimotro,  and  was  jtwl  about  thn»- 
fourths  saturated. 

One-tenth  of  a  cubicccntimotreof  tbissolutiou  ^"  Ho.  1")^ 
or  -1)0356.5  gndns  of  chlorine,  was  added  to  9!)  c.c.  V«f  di»' 
tillwl  wtttcr  and  mixed.    One  cubiceontimotre  of  thissecoocflj 
lifpud  ("  No.  3  '*),  or  -OOO.tMj.^jii-aiiis  of  chIi>rinL',  wa.-*  »dd« 
to  99*  C.C.  of  water  and  mixeil ;  the  resulting  li<:|uid  ("  No.  'S 
coiitjiinetl  OOOOOSMS  grains  of  chlorine  |ier  cubic  ccnti 
metro.     To  ninttc  the  solutions  ("  No.  4  ")  for  exciting  the 
vuluic  couple,  succosKivo  portions  of  1-lOth  or    l-20th«.' 
of  "  No.  'i    liquid  wen:  addod  to  900  cubic  ceiitimetrea  »= 
distillod  walur  luid  mixed. 

I  have  emplcjyed  the  foregoing  method  for  examining  th- 
states  and  degrees  of  oombination  of  dis9ol%«l  subetaaca 
ill  electrolytes,  and  um  uhio  investigating  its  variota 
relations. 


"  RenA  W-{<j»v  ltd  Iio,val  &Jtiiu-cy,  Maj'  S,  1888. 

f  As  one  |urt  of  chJo'rinv  iii  I7il3  titilliua  iMrte  ot  nwr  Jud  » 
virible  bITmi,  anil  in  17,000  miUiuii^  l.-ui  ,i  ilistitK-t  .-rKi.  che  [uflnuM' 
of  tUr  .lifliTPiiw.  or  of  min  put  iu  500,tX)0  tuiltioti*,  Iu4  U^n  .l»«rtJ. 


ELECTRIC  LIGHTING. 


Proposed  eonditinnB  of  mntmel  ujidor  which  electric  li^ht 
wJro8  m«y  bfl  laid  in  lh«  Btreo(«  of  t'nris  : — 

CtHttittitfii  jr»m  fmgt  ^61. 

CHAPTER  111 

BeaponabUUy. 

Art.  33.  -Tli«  lii.-etiKco  i^lintl  1m  re8ponsil>1o  lo  tlio  I'ln-ii 
aiKJ  to  anv  uthor  imrly  for  M\y  dam^o  crtiiSL>i|uonl  u:»ri 
Uie  installation,  tne  presence,  or  the  working  of  electrical 
ootiiluctoni. 

MtMWDver,  the  licemee  renouncei  any  right  of  tukiit{i 
prooeediiig)!  ai^ainst  tha  town  of  I'aris  in  coiwefincnce  f>l 
damage  oocuitiuk  to  his  system  of  coiiiliLcluis  or  inftlailii 
tions.  by  raumi  of  M.Ti<lonl«  tliio  to  work  airrivt)  out  on  the 
public  way  or  Ui  any  otlior  I'aiisa  Hl'  priuvrvus  hi^  right 
of  ]>roceediii^  Jt>r->ii"'t.  any  ■)tUor  [itrtv,  ''»(  liecL-ir*^  thiit  hw 
rerKiuiirjw  thu  ri^ht  uf  taking  ixXML'tiilin^  ii^iiist  ihu  town 
of  Paris. 

Seeurity. 

Art.  2i. — As  a  giiarantoe  thai  the  nlwve-nieiitionod 
r)hlif;ati(iiis  will  be  iliily  roiiformorl  to,  th«  licorwoo  is  t^i 
dopocit  'M  security  at  the  muiiirifnl  coiintin^-huiii;c  a  sitni 
of . 

The  security  is  to  conniHt  of  French  FuiuIh,  or  \tnnAti  of 
the  town  of  PVirix,  at  the  mexn  rat«  [)rev»lerit  on  thu  diiy 
prior  to  the  doponit  The  interest  tliereon  will  bo  drawn 
by  the  ticeiisee. 

Fim,. 

Art.  3f*.  Any  neglect  of  thn  rl:iUM8  in  iho  condilionB  of 
oontrnAt,  or  any  infringement,  of  iho  nilc«  in  force  or  tho 
directions  laid  rlnvrn  by  the;  AdmiiiUtration  within  tho 
l)niit«  of  tlio  ligbbi  mnfnrrnil  ii[ir>n  it  by  the  ronditioiiH  of 
contract,  will  incur  tli^^  njtpliattion  of  a  fimt  of  r>Ofr,  for  tMch 
itifriniEOincnt,  and  for  vach  dny  until  the  execution  of  the 
dintollMU,  without  it»  being  nnceHsarv  In  proccwd  in  diii< 
fomi  of  law  ami  witlioiit  prejuiiice  1^  tlie  apiilicution  of  the 
clauses  rolativo  to  thu  witbdmwal  of  tliu  ;kUthonsati(in. 

Thf  amount  of  thcso  fines,  as  well  as  Ic^^l  uxjMtnM!^  will 

be  <Jeibt<'t<^  fn>ni  the  nmoiint  dntMuiited  as  R«ciirity,  which 

mount  must  be  rccoustitiitod  at  it«  original  value  within 

be  tnaxinnim  j>enntl  of  nnc  month  after  the  said  deduction. 

In  owe  of  in*nflicicnpy  or  of   non-reconstituiion  of  the 

irily,  the  adminii4i'iilioii  ihall  have  the  ri^ht  to  soiste 

nc  working  plant  of  the  licoiisoo   until  [taymcnt  be   duly 

^iDade. 

Tboeo  provision*  are  eqiially  applicable  in  caxo  the  liceiuee 
ill   not  pay  over  at  tho  munic))»;d  eunntin^  hmtae,  within 
30  stated  period,  the  dues  to  l>e  pitid  by  him  to  the  town 
virtue  of  the  [)ii«ent  conditions  of  roiitimcl. 

.  AltT.  26.  'I'ho  pro{Hj['tiuii  of  foreign  workiOLiti  employed 
by  the  licensci'shjll  not  oxceiwl  one  tenth  of  the  whole. 

The  working  dxy  Bhall  l«i  of  nine  houi-s. 

The  workin;-  hour  of  the  vluclricid  aiid  inechanieal  work- 
man shall  be  [Kiid  at  the  minimum  wage  of  Of.  80  CBiitimcs 
'ram  6  in  the  morning  tu  6  at  night,  If.  20  centimt^n  from 

[km  to  midiiiglit,  iT  GOcentimtM  from  midnight  Lo  S  u.ni. 

These  minimum  prices  shall  Ijc  revised  overy  five  years, 
and  shall  var}*  in  the  same  jiroixirtiun  as  the  mean  salaries 
entered  on  the  list  of  the  town  of  Fans.  For  work  that 
may  bo  ijM.-cilicd  in  these  \inUi  the  wnges  shall  be  in 
Qoconhincc  with  the  said  lists. 

KT.  27.  All  the  uaterialB  employed  shall  bo  of  FreiKfa 
amJacture. 

AvihanrntioH  to  ht  eMained  mlsuie  of  tfLe  MvHidjMti 
^JminittratuDi. 

Am.  28.  The  lieeiisee  will  \ie  bound  to  obtain,  in  due 
any  further  autlK>riKilioui>   which  may  \>e  ncecousiry 
]i!  of  the  MunietjKil  AdniinistEstion  of  Para. 

Eketim  of  Setidenee. 

Tile  liceiisco  shall   preferably  have  registered  ofBoee  iit 
In  case  he  shoidd  not   do  80,  «uy  ootitication  or 


information  .iddnMod  lo  him  at  the  office  of  the  secretary 
of  the  i'rcfccttiro  of  the  Seine  shall  he  vnlid. 

/ijjirtutrs  i/  Stamps  and  Hi'^isiralwn,  Taxft,  Cfmij-Hulioug,  ttf. 

AltT.  30.  The  cnnL  of  stamping,  re);isterin]:,  printing;,  atid 
all  other  eosts  cotisciiueitt  iijKtn  the  present  authorisation 
Bhall  bo  met  by  the  licensee. 

The  same  spplios  to  all  taxes  and  contributions,  of  what- 
ever naLure  they  may  be,  which  tnay  arise  in  conse(|uenco 
of  Ihe  pro*cnt  anthorittlion. 

Tho  present  conditions  of  contntct  are  drawn  up  by  the 
Director  of  rublic  Roads  and  Promenades. 


ELECTRICITY   FOR   INCREASING    THE    TRACTIVE 
ADHESION  OF  LOCOMOTIVES  AND  MOTOR  CARS. 

The  Cominihsioner  of  Patents,  on  March  21,  gnintwl  to 
Messrs.  KUiis  R.  Rio-t  and  Albert  II.  llendor^nn,  nf  l^lti- 
more,  Md.,  three  patents  on  method«  and  appontlus  for 
iricrcjtsirii;  the  tractive  powCTuf  Ku^omolivoe  and  other  eolf- 
pmpellod  railway  vehicles  by  electricity,  which  jn^miso  t*> 
lu>  of  very  c.inRidei^th!<>  im|H>rtmieo  hoth  from  a  ftcientifio 
iind  [mict^cid  0Lu)d)K>i[it. 

These  jHitents  cover  In-fKiiUy  the  use  of  an  electric  current 
for  incraasing  the  fridional  adhesion  iMtween  the  driving 
whoola  and  rail.->,  and  tht^  |Ml-unt«es  hnvo  found  that  by  thi.t 
moans  the  tractive  power  of  locomotives  and  self' propelled 
motor  Kirs  cun  !«  nearly  doubled  without  any  incraaso  in 
their  wei};ht',  and  u1m>  that  no  retartbtion  is  offered  to  the 
motive  power  by  reason  of  the  trartioti. 

This  system  i-laims  to  nuiko  milniailing  |kncticaMo  in 
B|)it«  of  *t">rins  of  Miow  and  «leel,  and  ^un»ount»  jw  woll  w3 
other  ditliailtii'4  that  Hleani  and  «trvei  niilwiiys  now  haro 
to  contetid  with. 

This  increaited  traction  i*  due  Im  a  iem|K>rary  molectdar 
change  in  the  nielal  at  tlie  jK)iiit«  of  contact  tietweeu  the 
driving;  wheels  and  the  tniclc  rails,  caiueil  by  the  jMKsape 
fram  one  b)  tho  other  of  n  "  transfonne)!"  electric  current 
of  liirno  volume  ami  ftniMll  electromotive  foive  or  |irewn»tt 

The   current   i»   trt-nenited.   accordinu   to  one   of  the«« 

IKttents,  by  a  sm»,l1  dynamo-electric  machine  cirried  by  tho 
ocomotivo,  from  which,  after  lieing  passed  througn  an 
electrical  convenor,  it  i*t  ntaile  to  \)diis  through,  and 
tr<ivonie  in  succession,  all  of  the  driving  whools  and 
that  part  of  the  track  rails  KHnc  between  them,  which 
latter  serve  to  aimplete  the  circuit  as  the  loD>motive  or 
iniiUtr  cur  mov'es  along.  Tilt}  atnuunt  of  iiivreu«ed  tnictioii 
thus  obtainAblo  is  described  as  being  very  great,  and  can  be 
rognlated  Ui  suit  the  reiiuirenient*  by  means  of  a  irimple 
switch  that  conttx>lit  the  flow  of  current  through  the  "traction 
circuit." 

An  im)iortant  peculiarity  of  thiH  invention  is  that  Ihfl 
tractive  adhesion  \»  not  )ilTect<.Hl  by  snow  or  ice  on  the 
trsickis  liinco  the  nornml  heitt  of  the  tninsfomiod  eurrciil 
produced  at  the  [mint  of  contact  can  bo  incrcaficd  sufficiently 
to  instiiTitly  ^iijmnrisr  any  ninisture  that  adheroA  to  the 
Rurfnco  of  the  ruiU,  thereby  cletLring  the  rails  as  fast  its  the 
locomotive  or  motor  car  pui*M  over  tho  road. 

In  cs[>criments  recently  made  by  Nfessrs.  Rios  aiul 
Henderson,  l>efore  several  of  tbo  II.S.  Patent  Office 
^^^.^miner^^,  the  fact  that  tho  puKage  of  the  elot^lric  current 
incrwiscd  tho  tractive  cfTccta  in  the  manner  claimed  by 
them  waa  thoroughly  demonstrated,  and  u  Bin.ill  railway 
car,  oqiiippMl  with  the  device,  ascended  find  doMoiukvl 
without  tbo  least  dilKculy  a  grade  of  40  iicr  cent,  or 
2,0«'*8ft,  to  the  mile,  wheicas  a  7  per  cent.  gra«l«  in  practice 
can  bo  surmounted  only  with  the  greiitcAt  diHiculty  under 
the  moat  favuunthic  circuniDtiince  liy  onliiiarily  ctpupiwJ 
locomotives. 

The  appatntiiB  is  very  ingeniouft,  and  has  the  appearance 
of  the  greatest  sinipliuty.  If  all  the  claims  made  for  the 
system  are  realised  in  practice,  there  can  be  no  tlouht  but 
tlul.  it  will  work  a  revolution  in  railway  uiwration,  pntdiice 
iia  fully  as  grciit  a  change  in  the  nianipuLitioii  a-id  siifelyof 
steam  niilwiiye  ns  did  tliu  Adoption  of  the  airbnikc,  and 
supply  the  missing  link  to  a  successful  ujwnition  of  street 
cars  by  electricity. 

By  its  means,  the  inrentors  claim,  it  becomcw  poasibto  to 
ascend   the  steepest  gnules  under  all  ajudvtuAM  cA  xJcub 
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wonther  with  perf«ct  mfoty  ;  ilippinf;  of  th«  vhecta  npnn 
lh<j  rails,  Mpecially  notJooa1>le  in  wot  wouUior,  ttncl  lh«  fon- 
seiiuetit  loss  of  time  now  raHultiiig  from  this  cause  vrill  be 
entirely  avoided  :  fiister  »\ip(>.(\  <::tn  Ko  .ilt^in«Ml,  and  trains 
cuii  he  (ttsrtvJ  iuilI  stopped  within  Icsa  tinio  thiiii  is  ul 
present  occupied,  Iwcamie  of  the  iiicreaAed  crip  of  the  whwU 
when  starting,  anti  tho  pTeventinn  of  wnal  is  termed  as 
"  Hkiddint; "  whvii  the  hi-rakK  arc  appliod  :  and  lu»t,  but  not 
Ifiast,  M  loconioiivc  or  motor  car  can.  without  any  incruiuto 
in  its  weight,  limw  iioarH*  twice  tho  load  it  ia  at  preswit 
ca^iKiMo  01  moving,  and  tfli^  it  i»  ulaimud,  iit  Ictn  oo»t  thtili, 
and  without  the  wuiniiiil  tcikr  ncciiaiori(«l  hy,  thu  Mind  now 
itiuffBcLually  lUied  for  this  pnr]>nse  liy  milnuid  coinp:iuics. 

Owing  to  the  extremely  low  tension  of  Iho  curront^i  of 
electricity  employot!  in  this  ayHtetn,  Iheru  iit  absolutely  no 
{ki)g€r  of  shock  or  esca|>e  of  CTirrcnt,  and  oidy  that  portion 
of  toe  ruile  lyinj;  immediately  Iwlow  tho  locomotive  is 
charged  by  the  lnu;tion  ciruuit.  This  method  of  iu>i'i'eii8ing 
tr-ictive  uubwion  formixl  the  subject  of  an  elaborate  ]iapei' 
read  by  Mr.  Eliaa  tZ.  Kies  before  the  American  Aaaociatjon 
for  the  Advaiicometit  of  S('ion<:v,  iit  their  last  aiiiULal  lueet^ 
i»l!  (Kve  Sci.  Am.  Siipph'nmnt  (or  Dec.  10,  1B87),  and  wlicilixl 
a  j,Teat  deal  of  favourable  comment  at  the  time,  in  view 
of  the  novelty  -iiid  im[K>rtanco  of  thu  priiiciplo  iuvolved. — 


JARMANS  ELECTRIC  TRAMCAR. 


Wo  fajive  received  a  report  by  Messrs.  Frodlt.  Walker 
and  Hyde  ot>  Jnrmaii'a  Electric  rnuncar,  which  reads  as 
follows  :— 

"  In  accorduiixi  villi  instiitcticitt  rocrivDii.  wn  coiKtuct«<l  an  cx|icii- 
mental  lost  of  the  eRlciTiicy  «f  Sir.  Juiniut'i  lyitcin  «f  el«ctriail 
trMtiaii  iliniaf;  a  (rial  run  fiom  CU|-Iiam  ta  Wutminitfr  nridf^  anil 
IxLck  un  tliH  lOtli  in*t. 

"  Thr!  w'linlit  i)f  Lhc  Inmnintiro  inic1iU)«'rT  u  arr»tig-[l  Iwniuilh  th« 
floor  nf  thp  cat;  ■ml  r,ntn)>risM  two  aaiiei  cliclrio  niotore.  hotli  nnns- 
tiirr »  of  irhii^ii  nrf  inoitDti'il  iipou  ano  ii>tt]tllo.  a  wrought- iron  fhTiinii  nf 
twrlrf  tmih  licin^  kcycl  c«iitralljr  iinou  taiil  HpiiiJle,  tlie  aiuljon 
U'iiig  tliut  trailimilttJ  to  uu  tutoimtiibtt  aliafi;  tlii'  uiutvc  iijuioL 
grttrt  with  a  iiKirlicv  wbi^rl  of  48  tr->t)i.  aoil  a  iwcvtid  jiininii  nf  2i  tonth 
•Im  keyed  n[K)n  Clie  iBtermMUl/!  nhnft,  ifMni  with  a  sinuUr  mnrtic 
wlitw)  of  48  teeili  k«yeil  upon  llie  Jrivtu^ailH  oflhe  tranicar.  Th» 
pecalfarlty  oT  the  K"<>ri'i({  )»'*  in  tlia  fvsi  that  Ibn  monlce  whetli 
nliove  rcrirrril  la  arn|[c«iiiil  with  cofca  fnnniHl  nf  vulcraiiinnil  liliri',  aiiJ 
tlangcs  arr  cxUailnl  up  t«  tho  toti  of  thi'  toolb,  tlif  wholr  liuiiiK 
■cctu'cd  hy  i-inB  (i«niin^  tliiMUgh  the  width  «f  each  ca^  at  tliu  pitch 
lino,  anJ  which  am  rivotwl  ovor  thioiiali  the  lUnge^.  The  motor* 
arr  arrangod  m  that  wliiln  onnin  prajwilinj  thn  rnr  in  (inn  ilinvttinn, 
ihr  urtiuittirn  of  til"  othiiT  b  routing  Invly  within  tbi?  corrfsiminUng 
fiolrl.  tlierfhf  allowing  n(  the  int  circulation  of  sir  for  rnolinR.  In 
thu  way  nD«i  motor  n»T  b«  uicd  for  thn  uutwiivl  jotinii.-y.  and  ict 
armature  aiay  he  cooled,  while  tin-  orher  niatur  t»  jiorforininK  tho 
return  ji>nrii*y.  If  •'lilitiMial  |i«wcr  l>c  rarjiiireil,  liolli  motor*  iiiny  )>v 
UMil  at  one.  Tliv  lovoraat  aliiJ  control  of  thp  two  motore  ia  (ifTifCtMl 
[rofli  citli«r  enA  of  the  car  by  mMUi  ot  \tven  Mting  tiHin  ilaaMe  Mts 
of  briuhoa,  and  Tho  rvgulatluu  nwitch  in  alau  dtiplTcaUiJ.  an  tliiit  thn 
oar  can  !>«  ilrltvu  rr<uii  i^itiier  enil.  An  initrniutu  pmut  contact 
i-nahlw  tlie  driver  to  iijii-rAti-  an  clnittic:  nrnK  vrilh  hin  km^,  o.i)il  » 
lover  brakp.  nctinjc  iiixru  the  high  tprctt  fWtt,  cfTcctiiallj  chc-cka  tha 
ear,  oiiil  brings  it  to  n>t  iniai(diii>trl]r.  The  iiutrumtnb)  (lacil  in  takiii>[ 
<  ruwlingi  far  the  fallowing  (able  wktr  an  Aychim  an<l  P«n-y  ainper«- 
mttoi  anil  voltinetar.  lirilh  of  «hich  went  arcnpiitvly  calihfateiL  and 
ohockivi  for  the  occMiaii. 

Om-wAKU  JuvmiET. 

Time  of  atarting  frnm  (^aphtm  ..  lZ;dfla.Tit. 

,,       arrival  at  WcatmiDiler „ L:10  a.iii. 

Avtira^t  a[>c>rd,  mika  |Kir  hour   ..,«,„». &'43  inil«a. 

Currvut  at  itt4ii  tiojt  ou  lavnl  tvad   ....« 47  «iupurt«. 

Mvuu  oinvlit  >!>U'lng  juiimny ■.,..•• 26 '5  aui)«rvii. 

M(«»B.U.F in7rolW. 

Kktobk  JmjKVsr. 

Time  of  ttarting  from  Wntatinater  Brtd|lt 1;^  a.ia. 

,,      arrira!  at  CUpham 2:7  a.n. 

AvKTAgt  •{■Cfol,  niits*  per  honr,  lUdnctiig  two  itop- 

{Agw  7-83  mi  Int. 

Ciirrrnt  at  abuCin^  on  a  ([rwiliaiit  of  1  iaSO 69ain[)rrea. 

McAD  corront  duruig  jonniMr •. 36'4  amnem. 

MoflnB.M.P. tMvolt*. 

Avura^  a.b.|>.  , &'01».h.ih 

Both  ariDatam  wem  perfectly  oool. 

"  Plum  llid  foivgniiis  ligarM  it  is  vridoot  Ihiil  at  lowt  Ihrrc  Hicli 
tlotiblu  jonrneva  niay  X«  jivrforEnitl  without  rnelkarging  thu  accaiiiiii- 
laton.  allowing  a  fair  mar^pa  for  extra  wu^ht,  bad  stato  of  tnok, 
WPathM,  Ac. 

"ThoaCDiimtiUtonhciii^iurangot  in  Uays,  raontited  ujun  wliseU, 
ami  placod  luidea-  the  teat*,  may  b«  nm  out  through  door*  at  each  wiu 
u/Mn  a  anitabU  tiack  or  |jstfono  apon  the  arrival  of  tbe  cor  at  tlus 


chiirging  d»|>Cit,  and  in  our  opinion  tho  operation  of  taking  oat  the 
di(clinr({ixl  celtfl  and  r«placliig  tb»ni  by  othfira  noarlir  chanceil.  oonM  ba 
IM^rforinnl  by  Iwo  tiil'h  in  five  niimiU't. 

"  Them  were  23  peroaiu  uj-on  tlm  uar,  the  geD«tal  itnictarc  of  which 
i*  much  h'avirr  llinu  the  moJ-TD  «r»  of  tl»e  wme  ratiag  liow  Mng 
iiu-jI  itjuiii  the  Met rojioli  tail  lines,  and  w«  con9id4>r  that  iHu  whola 
ayntdii  liM  lieen  wl!  dc«igne<l  Mii  OitriMj  oat  in  a  prictiral  anJ 
efDcicTit  iiijiiiiKii',  iLnd  it  a  (iharnug  instalUlioD  for  even  two  or  more 
cars  WM  l^iil  ilnuii,  th<TC  would  In  a  dutinct  sariag  per  car  miln  orer 
tlm  T>rcMnt  cMt  of  iiiainlaininganuntbRr  of  hoiM*  to  perform  iheaania 
imrk,  and  ihat  the  .fj-«tcm  conU  he  n-orked  even  oa  a  amall  aoalo 
ctEisiently  aud  pioBtab 
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SOCIETY  or  TELEGRAPH-ENGINEERS  AND 

ELECTRIGIANS.-Nay  10. 

Tho  President,  Mr.  K  GiuvKS,  in  the  chair. 

Tho  paper  was  by  Mr.  W.  H.  Preoce,  F.B,S..  ft«t  Pre«- 
dent,  on  "The  Hiska  of  Fire  incidental  to  Kleclric  LigliU 
ing." 

This  [Ht|>er  suomwl  to  be  one  more  os|»ecially  directed  to 
put  tbe  poaitiun  of  the  society  in  its  connection  with  Rre 
rules  clearly  iind  fully  before  the  members  and  tho  public, 
rather  than  to  cuiieideruiiy  vcienlilic  4ueatious  iDvolved  in 
protocting  buiklinjrs  from  liro  rialu  duo  to  their  twing 
lighted  by  electricity.  No  man  couki  possibly  be  bott«r 
put  forward  with  this  object  in  view  than  tbe  author  of  the 
paper,  who,  though  be  mutia^tl  Lu  say  a  few  pretty  Btraight  ■ 
thiiies  all  round,  also  bestowed  almost  as  univerKiUy  z  ' 
modicum  of  praise.  The  one  direction  in  which  Mr.  Proece 
hit  out  unsparingly  was  ut  the  techniutl  press.  (Tho  cap 
does  not  fit  us,  and  we  ducliiio  to  put  it  on.  U  Mr.  Prmce 
wishes  to  hit  out  stnii^t  at  us,  he  has  only  to  say  so,  «Dd 
we  arc  quito  ready  to  defetid  every  Action  we  hiive  taken 
with  rej^rd  U>  liro  rules.  It  it  nut  quit«  just  to  condemn 
indiscriminately  when  one  particular  culjmt  is  aimed  at] 

Mr.  IVucce  commenced  by  uxpbiiiing  at  some  length  tbe 
action  nf  the  sotiely  in  appointing  a  committee,  the  con- 
iitittition  of  that  committee,  the  difficulties  in  the  way  of 
working  a  hiT^e  committee,  the  negotiations  with  Mr. 
Heaphy,  and  the  break  between  the  committee  atKl  Mr. 
Haaphy.  The  sum  and  substance  of  all  this  comes  to  the 
fact  that  aditfereuccof  opinioQ  exiat»,  or  did  exist,  between 
tho  comimtt««  and  Mr.  Heaphy.  The  former  contend  that 
the  work  of  the  Gomniitt«e  coitsisU  in  mbulating  a  number 
of  general  principles-  abstract  principles,  if  you  like— not 
rules  to  bi-  adopted  by  a  lire  ofiioe.  The  working  rules 
muHt,  they  suy,  be  special  ^framed ,  it  i«  true,  in  accordance 
with  thoi40  alntract  principles,  but  nothing  more.  The  one 
tioes  not  interfere  the  slignte.st  with  the  other.  The  society 
deals  with  "  pure  science,"  iMiviiig  the  fire  offices  to  apply  u 
they  see  fit,  but  eenteading  all  along  that  if  the  application 
agrees  not  with  these  principles,  the  offices  will  go  wrong. 
Such,  we  jpilhered,  was  iheargtimcnt  of  Mr.  Praeoe.  But 
tho  pa}wr  was  not  wholly  devoted  to  the  committoe  r. 
Hcapby.  The  author  went  on  to  iudicAte  the  neoMsity  of 
fulluwiag  niles.  He  pointed  out  that  we  had  scares  where 
no  dangor  existed,  or  cotild  exist — as  at  Lord  finiasey's ; 
that,  liowtiver,  some  disastrous  tiren  have  been  Inued  to 
eloi:tric  lighting.  Very  iibly,  succinctly,  and  cknrlv.  he 
laid  ttarc  tbu  dangerous  sjiots  iit  light  instuUatioUB.  Gutt&- 
pei-cha  and  indiarubbor  had  their  usee,  and  for  cectain  par- 
po»o.i  wore  almost  i>orfeut,  but  not  in  electric  lighting 
Animuniuc;il  emanations  from  stiibles  endangered  the  wiring 
niid  insulation.  Ordinary  cleansing  operations  found  out 
danger  spots;  rats  and  mice  were  enemies  to  be  greatly 
feared.  Mvrcury  was  on  no  account  to  be  used ;  though 
very  handy,  sooner  or  later  the  user  had  to  pay 
the  penalty.  Tbe  worst  of  all  plaeae  spots  were  baa 
j(Miit«,  had  connections,  switches,  and  cut-outs.  At  Uits 
port  of  tho  puper  there  was  some  very  plain  speaking  about 
bad  worknuLnship — jeiTj'  installation  work,  as  il  migbt  well 
he  culled.  The  technic&l  [laiiers.  too,  were  damned  as  giving 
opinions  and  not  facta,  as  attributing  to  greenhorns  and  to 
a  happy-^jo-lucky  committee  statements  which  bad  be«u 
di»cii58cd  by  the  moct  cxjmrienced  nieinl)ei>i  of  the  iirofes- 
sion.  [\Vq  could  agree  with  Mr.  Preeoe  if  be  corrected  hia 
grammar^put  tho  singular  and  not  tho  plitrat,  "  a  toehitt- 
cal  pajier,"  not  "the  technical  pajwi-s."]  Tho  uulbor  also 
stut^  that  none  of  the  tvchiiical  pipura  attempted  to  get 
correct  information — did  not  go  to  Mr.  Prfi*ce  or  to  th« 


conuiiittcc.  [Here,  again,  Mr.  Prcccc  is  lad  artrov  in  makin}; 
a  ifvreeping  concleniimtion  iiineacl  of  a  rantrictea  one.] 

With  :LimoAt  everj'  other  remnrk  wc  cordiallv  agrofl.  Mr. 
Preece  vnix  in  accord  with  most  oluctrical  cri^iicun 
whtn  he  [ironounced  afraiiist  more  than  "  out'  nut  of 
rules."  He  wiit«mlo(i,  alsio,  than  for  the  first  time 
in  the  history  of  electrical  science  u  line  of  dcnisirciition  hid 
beoii  (InLwi)  hy  the  coinmiU«c,f]ivi(lin^  hijih  ami  low  tviision. 
Rule  32,  he  said,  was  the  rlvfininu  rule,  whii-h  pnniticiiUv 
Htat««  thjttfrum  hoiicuforth  uU  ICM.F.'a  over  '209  give  hit()i 
Iviisiun  curroiitM,  all  iiii<ltTj;iv«  low  luttaiun.  Iiicmiclitsiun, 
ihn  KUlhor  amiiiiie*!  u|>  the  precautions  to  lio  tnkuii  to  iiruvunt 
accideiiU.  We  nre  to  hnvc  nrrt[>er  dcu^n,  projipr  coiialriic- 
tioii.nnd  pntpi-r  inapoction.  rrc-fcrultly,  like  Mr,  (iorduii,  no 
juirita  at  all ;  Imt  if  they  must  Ui,  then  be  cawful  to  have 
the  beat  joints  [»iuible.  Good  wurknutnshi))  Bhould  rci^ti 
kiipceme,  utid  imdur  tbvac  cooditiuiijt,  and  unitig  a  ^*Kjf] 
iiisulutur  that  was  tiniriflaiUDtable,  must  of  ihc  daii>;i>M4 
exisliti^  likely  to  ereittfl  tires  would  uoase,  and  the  inilteniiimu 
of  eletlric  It^hliii};  would  ilawii.  To  get  tbia  happy  state 
it  i»  neccissirj-  to  duly  uducato  the  coiniuj;  race  of  electrical 
engineera. 

In  the  discuaaion  which  folbwed  the  m])cr,  Messrs. 
Heaphy,  Uedgns,  Snau,  J.  Verity,  MiLiiviIle,  CrompUwi, 
Sit9iueii«,  and  others  took  |Miit,  but  for  ult  pnii'timl  puriHjses 
the  reroarka  were  directeil  against  a  multiplication  oi  (ire 
ofhie  niles,  and  it  was  more  than  omn-  hinted  that  a  way 
might  be  found  wbercbyall  uxi^ling  difrerencoa  would  vanii^h. 
The  mwtina  a'Iio«rne<i  for  a  week,  when  Mr.  Houphy  i>n>- 
iDLsed  to  fully  stivtv  hia  view  of  the  ou^e. 

SubMfjutMitly  Mr.  I'riM-^ce  exliibitdtl  a  new  insulator, 
wUeli  he  thinks  me«tii  the  wants  of  eluetric  light  uiigitieoPM, 
«ad  of  which  we  shall  have  more  to  nay  in  aiiotlier  ii»ue. 


!  Mr. 


STUDENTS  MEETINO  -May  S,  ISSS. 


Mr.  W.  X.  Mord«y  iirvujiii.l  tli«ct>*ir. 

Kr.  E.  J.  Kya«a  robi  m  pajwr  uti  "Elu^Iru' Wpliltutic."  (lt«<.-ri1>iiiK 
the  DMtticKla  lued  l<y  fro''.  Elihii  Ttininxon  mil  hy  M,  Hr.iianlixt,  tlio 
Utt«t  Biore  In  tielkll.  ttic  authnr  linviiix  viilM  llin  wmkn  iif  !kl. 
Beiun)<i»  Bt  8l.  ruUitiliurjf,  iLiid  hanng  nUo  nc  n  )iii  oxmrinioiti  at 
Paris.     Uo  tiaii ulilainwl  iiiiLiiy  vpni'inkvut,  latay  of  »luc1i>i<:  i-iliibitFil 

thi  mKlinR.   From  Uis  eK|wrif  in'w  lie  hUIwI  m*iiy  jointit  lijchiWtitil  by 

.  Uriiirilivi  i}'[wiiri.>il  )>«rr(i.>r  oulwarilly,  bat  wh^d  iWifnlly  nxaniiiicil 

r  wcM  jjtnvi'il  »im[]!y  !H)ix.'r!lt'i»l. 

Mr.  Mordaynaitl  the  mvr,  «Uliuti{;li  a  rvcurd  of  fiiluret,  wa«  n^nl 
lwMiiiUt»liii|£orniiiifuloii  Mint  u-cotitil.  Hv  tlionKlii  ili  it  niany  of  llir 
IWUnrM  mailo  bv  |iorai>nfi  irhn  lixl  mpcriiiieiituJ  with  nltctriL-  Aclditiu 
w«ri  iirotwblyaiM  t«tlia  fact  I  hat  they  w*n.' irolauffi«ii-iiily  *<>|«iiiciliM 
with  orftntry  wolding,  iii  whirli,  pi:  rl  in  pi,  IhfV  ir,>iilil  not  hivvi'  b  cii 
mnch  mtn  BOCcMifiil.  Thi"  iniomit  of  [mrnvr  iiauil  by  M.  Ikmaiiiot 
waaaut  of  all  iirajwrtirii  In  tha  vffntt  «iMivtiI,  mid  on  tlib  v.'Ol-h  tlie 
|iraoeai  of  Frar  Ellbu  TLoiaKni  hail  ■  ilnri'To)  ailvniitaKn.  A  iirDlmUti] 
•(iplkatiuu  of  Uiv  IbUvi'  iiivIIkjiI  vifulil  Ih>  in  h'-utiiiK  a"'!  wililcriiif[ — 
not  wililinjc— c«ni]uL'tiiiH  fur  tiueiil  uiaiiib.  H«  kncv>  uf  no  itiior  nivoni 
by  whicJt  audi  an  a|n;ratiuu  uauld  bu  imitlily  umrii'J  out.  Ky  tliii 
invthixl  it  WM  |xa*ibli.-  to  hutl  ti(>  »  joint  v*ry  .^ni.-kly  itiiJ   to   IrieoliM 

tll.^   h<4t. 

Mr.Hnma  dntv  tttaiitiou  tu  thu  fivT  [Iial  (-luc-tni:  w«lilitj]{  hiul  Ix-vti 
ihmI  MMi«  tlimaor  fotirjeanagu  by  tlewn.  Sieniciis  for  (nnnccLiiig 

Ir*U«  at  till!  Ryiln  Vim. 
AlUr  tomo  nuMtkn  trota  Uraan.  MmrA  aiitl  Bbtb*.  Hr.  RjmM 
;    SMoim«iu  of  Tlienitou'*  •1«ctric  vmlAa  noM  kindly  knt  by  Prof. 
Vmm,  to  whom  th«  thanks  ofihn  mtotiiiB  ant  dnu. 
>   A  voU  of  thanki  ta  the  vhainmin  iH)neln<l«<l  the  meeting 
I  PHYSICAL  SOCIETY    May  12. 

I  Prof.  Kkinoij),  V.KH.  (President),  in  tho  ehair. 

Mr  G.  I*.  Addunbrooke  and  Mr.  11.  A.  CunynKhanie 
were  elect^  momlicrs  of  the  society.  The  following  jtajwrs 
«eiv  thnii  r«wi 

"Nam  en    the   C«ndlU«a    of    »«U.rxelt«tlaa     In   a    Dyoamo 
lEMhllM.'' by  Pnif.  S.  P,  T)Ii>KI>«on,  I>.S>^ 

.  woll-kiiowii  fact  that  a  Keries  ilynamo  ninning  at  it 
will  not  excitu  iteulf  unlexit  thn  reaistance  is 

:  s  certain  value  depending  on  the  apeed  wiiI  eon- 
struetion  of  the  uinchine.  and  if  the  r(:si8ta.nc«  is  clightly 
lew  than  this  prilical  vnlue  the  excitiitinn  will  not  \m  siich 
aa  to  sitm-ate  the  magnets.  Acfonling  to  ihtt  primitive 
statemcDb  of  the  action  of  Holf-exciting  dynamos  on  the 
"  crnnpound  interest  law,"  a  dynamn  shcmld  excite  it^islf  to 
Kktur.ition  at  any  finite  flpeo«l*  tin^ivirlin^  the  reeistaiico  in 
liut  iiitJMite.     All  explanation  of  the  obaorvod  fact«  is  given 


iti  the  i>a)ier  without  aiiv  aaiiuniption  m  the  cnrvo  of  mag- 
netination.  If  E  =  E.M.F.  of  tho  machino,*!  ■=  spned,  C  = 
nnmlx^rofvi-iro^on  out«>doof  armiiture.  N  =  «nmlwrof  maff' 
notic  lines,  1  =  current,  .S  =  mnnWrnf  turnsnuma^^etl'R, 
and  -  S  the  sunw  of  the  elertnc  and  ni:it{netic  resistances  re- 
spectively, theiiE  =  h  C N,  1  =  fl  C  N;^K. and  N  =  4  «■  S  ifZ&. 
Irom  these  it  is  easily  seen  that  tir  n  (.'  S=^  S,  SB  (A) 
— i.f.,  for  a  dynamo  ninning  at  consLint  Hjieod,  the  product 
of  the  magnetic  nnd  eleL-trie  re^ixtancca  is  constant,  .ind 
the  dyiiumu  will  not  excilo  itwlf  if  £  K  is  greater  than 
4  w  hV-  S|'S  H.  Similarly,  for  a  given  value  of  li  K, 
excitation  is  imtms-iilile  if  n  ia  less  than  i'  S.  i'  R;  +  :r  0  S. 
For  a  value  of  1  U,  livu  that  the  crilie.il  value,  the  excita- 
tion itiL'reuses  until  the  mugiiotic  rcaistiince  is  increueed.  ao 
that  eiiuation  (A)  is  satiHlied.     The  correii|>onding  formula 

for    shunt    laachiuas    is    4  «■  m  C  Z«S  S  j{r,  )-,)  +  ''j^'}-, 

wher«  Z  =  numher  of  ahunt  turns,  r„  r„  and  R, 
the  resistances  of  armature,  sbiint,  and  exi«mnl  cit^ 
cuit*  nwpedively.  In  the  iliscussion  which  followed, 
Mr.  Ku}>p  descnboi)  a  method  used  in  testing  dynamon 
for  determining  the  miiumnin  .^[leed  at  which  tho 
(lynamoB  will  excite  them«elve.'<,aiii1  from  thence  determining 
tho  magnetic  n^^siHtJinco  of  tho  air  gaji,  In  all  <Tase«,  experi- 
ment showed  this  to  be  less  than  the  calculated  reaiatanco, 
gonorally  in  the  pro^wrtion  of  l.-WO  to  l.fifiO.  the  difference 
being  greater  in  low  toiiKion  niachiiiee.  Prof.  Ayrton 
IMiiitiKl  out  that  permanent  magnetism  was  not  talten  into 
account,  and  that  the  apjuirent  rosisbance,  due  to  sclf-imluc- 
tion,  and  tielwecii  the  l>riishcs  and  eommiitator  were  con- 
siderable for  small  cun-ont*. 

Lord  Itayloigh  said  Sir  W.  Thomson  Itad  shown  criUcul 
apeeda  for  given  roai»Tjinces  to  exiat  in  Faraday's  disc 
dyrmnio.  He  (LonI  Kjiyleigh)  did  not  apjirove  of  the 
terra  "  magnetic  resiataticc,'"  and  thought  "  reluctance,"  as 
recently  sugge-itetl  liy  Mr.  lle-avisiile,  would   bo   preferahle. 

"On  llA(ii«tlo  !>■(  iu)d  Ui«  work  lo«t  dao  t«  Kacnstte  1a( 
ta  AlumatlBC  Currant  TraufMinon,"  t>y  Mu.  Thohjui  H. 
Klikr-hlft,  -M-.l. 

The  method  a4lopted  to  detect  the  lag  is  to  place  dyiia- 
muDicters  in  huth  circuits,  and  one  with  a  coil  in  each. 
Then,  on  the  supposition  that  the  E.M.F.  of  the  aecondary 
circuit  is  entirely  due  to  the  changing  magnetism  of  the 
cure,  the  author  proves  thi4t  tho  tutigeiit  of  the  m.ignctic 
lag  ongle  must  be  equal  to — 


"IC, 


B... 


where  m  and  ii  are  the  numbers  of  lams  in  the  primary 
and  Bccimikry  coils  reniiectively  ;  A,  P,  C,  the  uoastaiite  of 
tho  dynamometers,  anu  n,.  a^  a^,   iLeir  angukr  readings, 

A  is  such  that  A  u^  =  -1-  where  I,  ia  the  maximum  value 

of  tho  primary  current.  A  tiible  o(  actual  resultn  is  given, 
where  the  magnetic  lag  is  about  .'tj  %.      The  whole  powur 

given  out  by  the  machine  take*  the  form  fj  A  «,  -t-  r,  "  C  a, 

n 

where  r,  and  r^  are  the  resistancea  of  the  primary  and 
Accondary   circuits,   white  the    |wwer    lo«t  lu    hysteresis 

is  oxpreasod  by  t^  T^Cu-j  -  iia.\  The  Uig  is  attri- 
buted to  un  induced  magnetic  xtresa  called  into  being 
by  the  increaaing  or  decreasing  niagnetism  itaelf,  and  alwayg 
upjKising  it,  •M  motion  in  a  medium  induces  an  opposing 
for<:e  of  fricttuii.  By  snp|Kixing  auch  an  induced  magnetic 
stress  in  4iiadralui'u  (as  Mr,  Biiike*ley  expresses  it)  with 
the  unif^net i.<<m,  and  of  such  a  value  as,  when  compounded 
with  Uw  sUesses  duo  to  the  currents,  shall  bring  tic  resul- 
tant into  (|midrature  with  the  necondary  current,  the 
flffective  magnetic  stn»«  is  obtaiiied.  This  involvoa  a  new 
ideii,  called  magnetic  self-induction,  with  its  cuetBcient. 
Tie  whole  iirublein  i*  treatetl  by  the  geometric:U  method 
which  the  author  has  applied  to  aeveral  other  prohloma  in 
ulteriuitin-4  cuiTeiits. 


Lord 


Mr.  Kupp,  Pi-of*.  Thompson,   Perry,  u-nd  Ayrton,  and 
ird  Kaylcigli  toolc  |iaA  iu  discussing  the  i^q«ii:. 


"NoiA   OB  tba  C»BdlUaBa    of    Ralf-Rcgol>tloiB    in   a    Cttoabuit 
FoteatUl  Dynmta9  Ha«hiB*,''  l>y  I'lol   S.  I'.  TwMi-y-s,  lt,S< . 

Z       f 

III  "I>jTiiimii  Elnctric  Miichiiiory"  a  forniula  —  =  -,_i-   is 

|dv«ii  ns  exjii'«s4m^  tJie  rutiu  uf  the  iiumlM.'r8  uf  turns  in  llie 
Bhiint  and  iwriivi  u-iritiin^'H  uf  u  ('oin)>otir)il  (3yii.imii.  'Iliiii  ia 
D'U  tliu  uHsumptiim  Lhal,  tlitiru  i»  U  itu  «iUitutii»i  tvithJtt  thu 
wurkin^  IinuU.  As  this  assiintptiun  is  not  Icgitimiitc,  m 
eorrectinj;  fnclor  is  noceiiHar}'.  The  facU>r  is  iihown  tn  be 
tba  nitio  of  tJicavoi'u4;6[>eriueaUIily  ov«rthc  whole  wt>rkiiii< 
ratine,  to  th«  ijcnueubility  forre«]jon<ling  with  no  external 
ciirretiL  The  (ortiiuin  is  tratmfomied  so  aa  U>  l>a  es|>raatw(l 
in  U>Tm»  vi  tbo  "  natural ''  iJnt^i  of  the  luiuhiiie,  which,  ua 
«liuwii  ill  II  previous  pa)Ker,  uin  lie  cuilciilntoil  frnin  ittt 
dotjiih. 

"  On  «  Slmplv    App&r«tii*   Tor    tit*   MMi*iir«m«nt   «f  th«  C«- 

«lBol«iit   or   ExpAulan  by  H«at,"  l>/  I'cif.    V>.   K.  Avrtdv, 
f.K.-S,    riiiin'i.jf.  .1.  I'liJiiv    K.R.S, 

The  n|)|mratiu  coQE'ULa  ol  a  metal  tube,  witbiii  which  the 
mm  i>r  rc4,  whose  coet&ciout  ia  to  to  tlctonniiicil,  in  placed. 
One  cihI  of  the  wire  is  riyidly  attached  to  niie  end  of  iKe 
tiilMs,  and  the  other  end  «miie<;tiid  to  .'411  Avitoti  am!  Porry 
tiuij^iiilyitij;  njtrinij,  a  jKiinti-r  att4U'htMl  to  which  iniiieuto*  the 
cban^'c  of  lorif^th  due  to  jltcnition  of  t<'ni[wnitm*'.  St<"«m 
nr  water  ni:iy  he  [mssed  ihntugb  the  mlw,  the  tem|Ter,tuirft 
of  thi^  wire  being  ohowii  on  n  thi'rnii>niol«r  The  mr-inpi- 
iiieiil  i*  \eiy  »cii»itivt,  uiid  with  u  pointer  about  20  cm, 
long  the  motion  is  magnified  Axmt  l,0(lUtimes.  A  niujiiiifj'- 
itig  Bpriiif;  attaehed  to  an  aneroid  wns  A\m  tthown,  mid  itn 
);ri;al  Mineiliility  <leiiiuiistnit«Hl.  A  combiiuition  of  u  Hpriiig 
ii(  lurgo  diatiiutvr  and  pitch  n-itli  one  of  amall  diameter  :rnn 
pitch  nms  exhibit«il.  By  such  u  comhiiintinn  kiiuiII 
I'utatJons  cull  l>e  iniineiiacly  uifl^iiilied.  The  ^rcut  features 
of  the  putcnt  'sprinji  aa  a  iimt;nilitT  arc  the  entire  alienee 
of  friction  niid  back  Ituh,  and  the  large  nuige  of  pro- 
[twrtionidtly. 

A  "  .Vote  on  tlie  (rovernom  of  Elct'trotnotoni,'  hj  ttic 
suine  authors,  mid  one  on  the  •'  KlnL-trioal  Actiuii  of  Lij^ht," 
by  Prof.  "W.  E.  Ayrtoii,  were  irontponcd  until  oext  niettiiif;. 


FACETI«. 


Motto  for  a  ehiUTh 
cJiureh." 


S|iAro  llie   rod   uiiU  Hpoil  tlio 


The  rcslstiinco  uf  the  hiiman  IkhIv,  ari-onling  to  J.  L. 
Snllivnn,  ia  very  uniall,  but  ha-t  imreiui^l  lately. 

Dkatii  by  Cablk. — A  Kimsus  i-orrfai  ion  dent  sayn  it  ui 
Bji^nifiaiiit  that  there  iw  a  morijue  at  the  (not  of  the  cable 
tramway  inclinoa  in  that  eiiterpti-iitiy  city. 

TiiK  Latkst  ntoM  (ViiKiiiiM,— "  Natunii  L'lt<ctritity"(!) 
has  1>cen  discovered  in  Ain<;nca,  in  a  diKiined  pump  well, 
and  the  pipe  hat  W^onie  :4  |wi-ru)iiti.'>iitina^nel — (xirt«  of  the 
pump  and  piui-OM  of  wteel  adhoriti^  to  it. 

As'irrHKR  Ft.ini).— A  man  who  felt  to  the  i^muiid  in  the 
Ktreet  in  N'ew  York,  laxt  week,  was  oiippoHoil  to  have 
rcL-eivod  ;i  shuck  from  uu  cluclm  li>;ht  wire.  It  waa  huIkw- 
(piently  leanied  that  it  wan  nut  "electric  fluid,"  }mt.  an 
ii.lui{(elher  ditlerent  variety,  which  cauwd  hiit  steps  to 
ti>ttcr 

El-KiTKIUITV  IN  TlIK  HaIR  DyKlNO  Ut'SINEHS.  — An 
ovenwer  in  one  of  the  American  milJA  has  l»ecn  Utkiiix 
tihoi'k  fmni  one  of  the  large  I»eltjt  whh-h  in  in  rjjwl  motion 
near  bU  head,  mid  hhi  l^ne  heud  of  imn-gney  hair  hnit 
ehnii<u;«d  to  a  boimtifiil  l«y.  No  doitbt,  suya  the  New  Ytirk 
Elrtirvat  Itrrirtc,  the  liolta  hrinj;  h'fither,  some  of  the  Ian 
ci^ourifi^  matt«r  h;ut  t>eeii  tmnsplanldl,  electrii.'ally,  into 
the  hair,  and  f{Oiie  into  the  dycin)^  huHiticea. 


Ktol, — Messrt.  Fireman  xiid  roniiKiiiy  ure  estahlinliin^  a 
oentnl  atation  for  dintribnting  elertncul  power  for  are  Mitd 
jiicaiidusi^nec  liKbtinK  iit  thu  workH  of  the  Impunul  turpmln 
dujj^it  at  t'liedndiwiit,  near  Kiel. 


ELECTRIC  LIGHTING  FROM  CENTRAL  STATIONS.* 

»T   R.    E.    B.    (TBOUrroS. 

The  ol>jc(!t  of  thi»  pafmr  U  to  put  boforo  you,  the  Society  <A 
A  rln,  ■owe  public  <lai»  on  which  ym  o»n  form  your  awn  opinioiw 
oil  the  vps«d  ■|ui.-Htir>ii  wliuthi-r  iho  electric  UkIiI  "ill  »"f>n  be 
IJtsnviitlly  ■.li^ll-il>uU^l  nsa  mtaniduf  ligliliiij'uui'  Kuumm.  Altbi'iisk 
«r«  eee  oloctric  li|{htin£  exten<iinf;  on  nil  t\A*s»  in  Urge  nit*bluLh- 
tiientH,  iiiMiiy  of  yf>ii  thiulc  tbitt.  for  Konto  tjino  to  eoino  itu  likoly 
to  rvmain  *  luxury  rc«ervo<I  for  the  nch.  I  hope.  h''>w«Ter,  to 
ahow  jon  thst  thi«  ncnl  not  nevciwirilv  ho  wi,  nnd  that  one  vorj 
])ot«nt  invAriB  of  (nrihetiiiirC  '^  vit)ur  intruduotinti  in  by  iiiAkiiU| 
Kviiendly  knuwii  the  ciuaev  whiuh  Mil  itow  rvtardiu);  it.  A*  Ml 
of  yuu  know,  ■iiir  privultj  houMM  cnii  only  l>«  lighWl  ■'■■  ui 
cxtiuidcd  Bcnle  from  e«iilral  Etutioiu,  ami  1  with  to  call  your 
nttcntiQii  to  tliv  vftrieua  jwitita  m  which  this  central  Htittioii 
lighliuK  itiirvrv  front  tho  (IcUcbvd  inKtidUtions.  which  >ri:  uow 
If.'  well  uinlvmttiotl  thiit  ihfj'  no  tiinjunjr  prcocut  Imturm  «f 
Hliecinl  iutemiit.  The  |ilnnt  for  pnHlucinK  the  electric  liicbt  inny 
bo  djvidod  into  ^aaratintj  hikI  diMributiiiK  •p|»ntti».  Id  a 
dotAchod  instAlIatiun  the  wh<'lu  svueiii  of  engines  and  djiuiittH 
gvtieiiititig  the  eloctricity,  a*  well  as  oonducton  distnbuttii|{  it  to 
the  kmjm,  l*  evH-Qontaiiivd  ;  ){oucndly  vitliin  xqg  building.  At 
any  mitc,  Uii;  Byntoni  of  tomliictwrn  which  coniiixTt  tlie  gunemtinK 
BUktion  with  the  lain|io  d'XM  not  extuiid  Imyoml  the  |iri'|)vrty  of 
the  ciinHunier  ;  but  in  the  isi8e  uf  c%>ntnd  stAtiini  U);htiiiK  the 
electricity  is  geiiciittod  at  a  s[«tion  plaoeil  uinio  or  leas  ceittTwl 
ti>  the  nrcn  to  lie  nti]>plici).  ntid  from  thence  the  coiiductora  Are 
titkcn  tlirousrh  tho  |iubli«  atrootn  to  be  lighted,  and  it  ia  tbi» 
ditticnlty  of  divtliiig  with  the  Hyiit«ni  of  roiidiietiiig  nuuiin  which 
htiH  HO  long  retAiilinl  the  iiivcntineiit  »f  cAjiitAl  in  njBtvtna  id  bu|»' 
|ily  fnini  L-cntml  statioits. 

Lord  Crawfuril  and  Mr.  Fciranti.  and  others  working  with 
him,  bnvc  wilbin  the  Inst  two  yenrs  distribnted  electricity,  hy 
tiicAiM  iif  oveiboftd  wires^  from  a  crnlml  stAtion  close  to  the 
(iriinveiior  liallery.  Tliejr  hnve  Iwon  nbln  to  do  thin  hocaiuo 
III  ihu  present  miJiiiitiil  no  ojit*  Imn  hiij  oinU^d  over  tlio  tisiiig  uf 
ovi'i'head  wiies.  k  i»  only  neeoaiary  LoobUtin  l\\c  coiueiil  uf 
the  houteholdeni  "f  the  rmifs  upjii  which  it  ia  [wu|MM«i)  to  |ilace 
the  supiinrtiii);  pnatA.  8iich  a  system  of  distribution  Itu 
niiHWvntd  i-xtmtnrly  well,  so  bnig  as  ceiiln)  ttalioni  have  Ivid  to 

Sick  lb«ir  ciitit<iiiioiii  fnr  and  wiilo,  btit  tlio  case  will  N)  reij 
ilTcreiit  when  nil  tliu  hoiiMKS.  or  tbt  /matfrr  [nit  nf  them,  tako 
the  light.  Whvn  this  is  tlie  catie,  it  will  Im  alisi>luUit}  iiecaaMUy 
lu  put  the  conductors  iiudergroimd.  I  myself  am  oiitfitiiMr  Ui  a 
GonL[iAny.  which  in  suc(«esfully  working  a  Gentrsl  BtAUon  at 
Ki-nsin)|;tJ>ii,  for  supply  to  the  hixisea  snnutid  KensingtoiL  Gore 
Hiiil  K 11  i^b  tub  ridge,  iuid  in  this  case  I  Iwvu  awnmeiice'l  by 
putLiii;;  all  my  cundudora  uiiilericroimil,  anil  btvu  i'Ki)«rionra.«l 
■lot  iL  fen  nf  the  difBculties  which  I  am  nbinjt  t»  •Icsi-nhf. 

A*  1  beliuvD  (hii  nfter-all  cost  of  eltctrie  li]{titiTiu  will  >iv  Itif 
cbief  facl'ir  in  dctcrmiriinj;  its  future  exlensii^Hi,  1  thiiik  it  biSit  lo 
rjiniini>ni-«  by  Khi>wiri(i  yon  liint  the  mnin  Ixxly  of  bousehoKkn 
can  only  nnVml  L<>  ii|>riid  a  cnrtjiin  luin  on  their  lightinjc,  so  that, 
if  tbo  electric  li^bt  cannot  bu  Huppliml  f»r  this  sum,  it«  use  will 
be  res  trie  tetl.  The  nsunl  Iuhk  >iI  ilviiiaiid  niid  sujiply  will  hoU 
good  when  iipiiIieiL  to  the  udu  of  eleol*iinly,  as  to  any  otlurroioi- 
imxlity  ;  tlixt.  in  to  wiy,  for  equal  prrdiia  the  priee  tiun  bo  nHluooal 
ns  ttie  ostinit  of  thiT  snlu  nngnionta.  But  «a  must  HlAit  with  s 
sum  which  n  bouHehoIiIor  eaii  now  atfonl  to  [my.  nihl  I  think  I 
can  show  y<>u  thai,  liyht  for  li((lit,  this  sum  may  1 10 considerably 
highec  thfU)  llist  new  jiaiil  for  gas.  Iju)  iim  sm  wlint  (lii* 
n mounts  to.  A  f/iiidoner  who  is  tenant  or  owner  of  >  Imuse 
hnving  tbri«u  ruevption -rooms,  ten  bedrvMini,  anil  the  usual 
oIKev*  anil  ptiuiagt^  -  in  nil,  having  abj^ul  fifty  bunoi 
dxwi  in  thuni  s|>vhd>  aliouL  £25  a  yesr  for  his  Uf^tinif, 
His  ({as  bill  will  be  nbnuL  £l& ;  Ininp.  oil,  cnndlia,  aimI 
mat^cbea.  niMiiil'  £10;  and  his  iiwrax*^  c-<nl  bill  will  b«  abuut 
£25  Itiit  t)ii»  E^  lilies  not  iiunrty  ri-|>ios<.*nt  ths  total  mmA  <4 
his  ligbtni){  and  btuitiiig,  Kcpfiirs,  renewsU,  eluAniitg  of  (h« 
lioiiui  mill  furnitiiru,  ius(i|nnibly  c4>nnocte<l  with  tlie  lightii^ 
iiml  buelinK,  form  a  laryu  itoia  in  fact,  a  lar^ir  il«m  than  any- 
body would  imagine  wlw  bad  nut  nddni  them  up  and  nrot^>«d 
thorn  oiror  a  term  of  yean.  AUIiohkIi  a  gint  ilud  has  beeii 
made  of  the  danisgv  done  tn  ceilings,  liiinfpnh's.  tbij  biii<littg*  oj 
boohN^in  fact,  nvrrytliiiig  tixet]  in  the  np]«r  pan  of  irur  roous 

by  the  funie*  und  smoke  of  biirning  yitA,  fw  pL->j|itu  i.*>iiaidcr 
what  a  Ur^e  share  of  the  lalMnir  of  our  hiiusuholl  son-aitta  u 
cinnectoil  with  cluaning  gral(«,  carryiti^  oxd*,  and  thv  dusting 
of  fiiniiliire.  caused  by  tbe  use  of  Coal;  how  grv.ttly  Ihu  w«st 
mid  U:.\r  of  oiif  curj^ptn  is  iiicnttsed  by  ilropuiiitcit  from  cwodha, 
by  hot  cindura  falling-  from  the  grttee,  mid  by  |>er]>eliia]  liftu^ 
to  make  way  for  the  chimiioy.swoop,  and  by  usuving  cnsila  vp 
and  down  stairs. 

A  laTjge  pmTioiiiiHi  of  the  siiiaII  re|iair  bills  wo  iiay  are  in 
connection  witji  tho  kileben  TUid  '>tJiur  gi^itvs,  bu4'Wat<T  builen, 
^  Httiii)^,  cnndlosticks,  lam|ia,  nitd  ed.  and  (he  hke.  In  fad. 
It  is  not  t<Hi  much  to  >*y  tlmt  if  ww  dvdutt  Um  one  impoitant 
item  of  the  repair  of  ihu  cxtcrinraud  th«  ixwf  »f  tliu  huuK 
itself,  fotir-lifths  <>(  the  nMnaitiiUr  of  uor  annual  reissir  bUla  an 

*  Tsptr  read  at  tlit  Society  ef  ArU.  Wcdimslay,  Hay  16^ 


ai>oni  ill  cdiinoctiun  n'ith  lighting  imil  hontiag.  \wl  it  ia  qiiilo 
cvrtoin  ttint  if  oUictj-ic  )ighr.  mus  inlriKluood  Into  such  hiKi»cs. 
utd  tliv  bulk  <»f  liiMitiii^  iuiil  t'oirkidgiliinu  1>j  ^ivi,  Lhivt  t.liin  Imify 
Annual  1>ilJ  wmlil  liu  o>i)Hi(l<!mI>l>-  rmliun],  imilinlily  hy  £A0  nr 
£40  at  IcMt.  Oiu-  liMuiti'hoMLT  omld  Uieii  wl-II  nlT<rnl  U>  |itvy  £25 
fi>r  hii  cluclric  lii'lit.  £Z0  f>.>r  tlic  iiicit^ised  '|iiiiiil>iLy  nf  ^ua  h« 
wiiulil  UHP  fur  liufvthi^i  luiil,  nn  Eiiglinli  itvuptu  will  nlwayH 
iuabt  upuii  UN  xpcn  grate  iti  tho  (Imwing-Piimi,  £5  fur  wuiid 
fuel  fur  this  ilraninK'ri>>im  lire.  Hin  gxicliul  irimM  tliun  )io 
tha  gftiiier  of  thu  £30  ur  £40  ilint  Iii;  woulil  »¥(.■  uti  rL-pfiini. 
Wo  thus  tec  mil'  wiiy  for  (iii  income  fur  thu  oluttrit  light  cDin- 
jNUiy.  jir>ivi<lirig  thwt  tlioy  «mi  lighl  »  houai-  fur  £2S  il  your,  ntul 
tliiH  mch»iit.  (iiiittiii^  the  g^ts  cuin|Miiy.  Thu  icllEir  uf  house  onabi 
wuitM  iKi  ihmhl.  Miflvr  tu  axniu  uxtoiit,  liut  liu  xrouM  W  jraitiiiUf 
cuDi|>viiuiU!(l  Iiy  !ir.9!iii){  st<viiii  ciitil  t"  ili«  clL-ctrir  Hglii.  coiiiimnii<«. 
AUhough  ihi*  picluri;  (•(  the  lioii  lying  iJuwri  with  Lht;  tiiinh  (i.e.. 
tlic  giu  coin|j«ny  with  the  eW-ti  ic  light  cumjULiiy)  atiHiii»  Hliimat 
til  uUijiinii  tu  W  ittiiliBLiil,  I  think  it  ileeen'vH  your  imist  u»rBftit 
study  niid  (ktti'iit.i<iii.  fur  in  it«  j>untAl  rutliwition  wc  luity  luvti 
Hoiti«  hi>|Ki  cif  lijfhliii^  that  Kiiuikti  Mttl  fi'g  iUhkiii  which  over- 
uliiuloin*  ijur  Ihvlovinl  Ijoitilon.  Atid  I  iUMiti^  yuu  that  if  ytiu, 
ihu  >i>iuM-lR<l<luni.  will  )iUy  your  juu-t,  liy  (Utcnui-^giiig  the  imu  of 
giw  uKKikiiig  uiiil  huAtiiJg. nudity inkiKguitcltKti-tdly  for ligiiuiig, 

e,  ilw  eluctric  light  pijople,  will  pUy  uura  »iid  will  «up[iJ>'  tliu 

Tctricily, 

I  luvti  :il)i>v(:  iiK'iittoneKl  thn  miiiii  of  £25  h  yviir  lu  one  thitt 
could  tx!  iHid  hy  n  Immi-holilcir  owiiitig  or  hiiiiiiiL  nI  it  liiiu»e  of 
t.lie  sixe  I  hnvo  Iak«ti  n»  r»pri!arutiii({  th«  Htnimuc,  hnvlii^  50 
tilvctric  lights  tiled.  At  presQitt  it  baa  been  foiuid  thiU  ^tiipjily 
c<>ii>)Miiiiii  cannul  cluirye  much  leu  tluiii  8il.  jmr  BuaM  of  TimIo 
unit  for  idtKtricity.  Now  £25  »  ywir  iiieatw  ii  tritio  over  two 
units  »  <lny.  nrid  thia  i*  viiunl  Ui  mily  31  laniiT-hium  if  the  Inrge 
20  cMnd]<.'-iH>Ht.-r  Uiiipii  iiru  uoud  thimiijlimit  ;  hut  iixpun^ix't!  hHs 
ahuwii  ua  al  Kuiiiiiij^on  tUnt  tint  iiilvhI  liuiip  t<i  iiau  m  >itiL>  I't 
abttut  10  lo  11  can4)I«i,  inking  33  ivuita.  Tht'  (wn  unit*  jntr  iluy 
will  Iwi  Hu))ici«nt  for  62  aiich  miiip-hi'iir«,  tnul  |)raolicu  baa  idioirii 
tlint  tilt*  avpmgu  dnily  ttii]')dy  in  aiii]>lyRiitliriuiitfortlm  brilliant 
lighting  of  tMcli  a  hmiiiv  -lo  I  Imvu  d(»oritH>),  if  du«  cure  Ium 
be«ii  tuten  in  Ihv.  iilacinu  uf  Lhi-  lighta,  mid  »rnii)gam«ntA  nre 
made  to  switch  oil  thu  Tl^lita  iu  lucU  ruunia  utui  jhumiij^  in 
whicli  light  ia  nut  ci'iisltintl}'  r«<(uinHl.  Aa  with  ijiu,  mt  with 
alactricity  ;  the  bunioTs  thnt  iiuvko  up  the  bill  u-o 
tht)W)  thut  nm  c><n«tnnily  hunting,  ouch  hk  1aiu|ib  in  tha  hull,  in 
thv  viiri»it>  gannn^dB,  fttnimuioi,  Ac.  Mitt,  thoru  i»  no  ne«d  fur 
thuMi  whu  wwh  1(1  hv  tiomoiiiii'ikl  ti>  hum  elfsrlric  lamjw  oun- 
llMlUy  in  ]ila«>.'H  <^irt«Hpi>ndii)(|t  t.>  thuM«  it  ia  nncewkMy  t<>  k«>«'p 
gM  eotuUintty  burning.  Tliu  rtiuoiitt  beiii^  obvioua,  it  i*  not 
wiirtli  whil»  U>  fre()U«titly  turn  out  th<.'  g&»,  and  tlien  bo  ftt  tht> 
tr»uhl(i  iif  getting  matditie  and  relighting  it  eiwh  time  a  penon 
guM  bnckwanl  And  forwAiil,  whi,!riNi>i  the  huiulling  of  an 
elvctric- light  svitch  ia  quit«  knottier  luntl^r.  I  ]uv<>  roeontly 
4leviB«d  ineuiR  by  whith  tlie  wh»l(^  >«rtea  of  iij;htji,  fi\-ini  Dio 
«ntlWiOL'  right  up  t'l  tint  iKii*nf[«8  at  Ihu  top  of  k  himnii,  cim  W 
tiirnMl  on  ginmltnneuuBly  from  nny  ]>iirt,  oithur  fnmi  thn 
r.ntMiiMi  or  ff-tn  the  fii-at  floor,  or  from  tlie  lop  of  the  Iiuumc, 
io  tliAt  nityniin  coming  lioino  Into  unA  tinding  Iii«  honiu  In  d»rk- 
KM*  MM)  lif(ht  up  the.  nthulo  nf  th[i  jxijujiyua  by  ouo  Hwit^li  nn  ha 
enl«n,  and  put  thv  tvholc  out  ugAin  u.*  ho  gum.  into  hi" 
bedroriin.  By  euch  dovioea  lu  M)«hc,  greftt  wvini;  con  ba 
«fr«<;t4Ml  in  the  iiuuiility  of  tik'dricily  unpd,  in  the  anving 
nuulo  in  th*  current  ua&d  by  tlioati  cunatiint  biirnitig 
lump*  allon-H  fiir  n  iti>rT(«|M>iiili]|g  inurwtsw  r,f  lighting 
in  tb('  (lwi.'llinj{  and  biidriMHiiii  ut  olboi'  liinti>>.  It  i» 
inftiiiftwtly  »g.ii:ut  llic  iiikTL-atii  of  the-  vluctric  livht  that  it 
»hi'iitd  slways  1>l-  aiMovtiilol  with  iiii  vxtnivjigiuit  din|>lity  '.■{  light. 

IWlicri'  uiuch  light  in  given  it  luunt  uvti-tiwvrdy  bo  ex)>vnAivc, 
ted  othofH  MO  con»4->4ui-ntly  dfturr^wl  from  aibifting  uk-ctritity. 
Vbc  btnt  cuntonicn  a  lighting  uoiii)if>n>'  uau  Imv-u  iiru  thom.*  who 
Em  their  tiifhl.t  lo  thu  bo«t  |M>Miblt  mtvHntago.  It  ia  fur  Uitlvr 
at  n  lighting  <>om}Kmy  lo  hnro  to  Mipjdy  current  l^xilaigu 
■Uinbtir  vf  i.M.vuuiuicul  cunUimerv  tlinn  tu  u  sinuUer  niinilHTuI 
Pw  tliiifCy  ouvs.  AjLothei'  iiiuthod  by  whicli  ttiu  vuat  of  tliv 
•Ivclrio  light  intiy  be  greatlj  rmluvud  Ui  the  houaelioi<br  in  by 
thv  incroMcd  iu«  of  poriAhlft  KttingB.  such  aa  tnbin  stiiiidtud 
luupn,  rcinovnlilo  bnickutA,  &nj  «ii-h  like.  Setting  on  oiiv  aidu 
lh«  not  inojiinidvrjiblc  aiiTing  t*-  tin:  liousehuldcr  of  tlie 
ciat  uf  Uie  littiiigii  tJieiti»L-Ivo!>,  the  ninrc  raft,  that  :^uch 
litltnga  are  uawd)  u'.'uaidi.Tubty  r^ilucej*  tin-  nmxiuniiii 
number  that  vnn  Im  iiitmitiuually  ur  acoideiilidly  tiimoil 
on  at  one  tiino,  and  thiitt  gii-atly  ruitiicus  tho  oiui  of  the 
gcnomting  pUnt  rcituircil  Ut  aujiply  this  nuixiiuuin.  Furthvr 
tiian  thin,  Itiv  amallci  unit  of  li)::ht  ]ifnc<R)  in  o  I«b1«  in,  i>f  uoumo, 
■nura  «llicieut  than  l»ni]>n  liiiiigfrum  thocpiling.  Having  nhoim 
yitu  tlu»t  j-ou  cull  liave  your  vleirtncily,  und  can  iUFonl  to  p«y  for 
lb,  I  want  you  to  undentnnd  thti  dilllcultiiw  whiih  beset  tli« 
flloctrical  engineer,  who  haa  to  provide  th«  ayaticin  of  dittnbut  ing 
Oiaiiia  fmin  ihc  geitiniting  atntiun  t»  your  hoiucs.  Ai  1  have 
before nid,  ill  thi-ni-orliim  of  thr  iimleiiflking  licrfltlit-nhnloafoiir 
diffictiltjiai.  The  n.tgiiUlion  of  tliene  umitu  tijui  bi:«ti  iniido  the 
■ubjifct  of  an  Act  of  E'arhiiiuent,  iihicli  b.v>  nndoubludly  livun 
cue  cause  of  retanliiig  ileitric  lighting  in  thia  c'.r>unti7  ;  at  any 
mte,  it  is  difficult  for  anyone  who  has  not  liiniself  beiii  engaged 


iu  the  work  t<i  realiao  th«  long  and  urtmriaixiii-'  dcUya,  and  thu 
obstructiona  tliruwii  in  llie  way  of  cldctrit;  liffht  coni|iaiue(l 
nlriring  to  oblAin  tbo  recjitiaite  penuiiunon  Ut  my  tti«ae  cmi- 
ductiin. 

Aa  I  Iinvit  ahuwn  nbovu,  wc  dir  not  wish  t^i  be  rivals  of  tlie  gaa 
coin|Kiiiit^a  ;  wv  irinh   tu  livu  ahiti>ptii)i;  of  thvin.     \Vi<  Indittru 
thviv  in  roiuii  for  both  <i{  un  ;  but  ililt  i-i>in|HiriiH'it]i  nill  \hi  niadL-, 
nnil  it  IB  only  fuir  to  nay  thnt  the  voinlitions  uuiler  which  wu  at 
jircnciit  htbour  aro  nut  uqually  fair  to  giia  ninl  tu  electticity.  The 
gim  c>Tti luiiiiun  hare  certain  woU-ilvduod  ]ii)»'ori  and  well-defined 
oliligationa,     Ttinre  ha»  l>Mtn  ni>  littempt  Ui  apply  Ui  them  the 
doctrine,  tlint  all  iinduiiMkingn  fur  public  supply  iiitist  have  but 
a  Itiuilud  tenure  nnly,  ami  buuuiuH  thn  proiwrty  of  thu  public 
authority  after  coclam  Hxed  periuda.     It  hiia  been  laid  over  jiud 
ovur   again   that   neffer   man    will    auch   i«owera   he  g^ven   in 
pvriH-tiiity    tut    are    now    given    bu    the    gas    compsmea,    but 
Ntill    evnry    yivir    iiHrbAmvtilnry     Hanct.ioii    i*    giren     to     the 
new  uiuWlakitigs  inidi-r  the  tiaa  Act«,  whicii  grant  IIicku  vmry 
atrlf-^nuu  jntiiHitual   powera.     N<i  iin«  ap|)tiHni  to  ha vu  brought 
forward  cheAhsulutv  unfainieaaof  cJiU  cuune  ;  but  tm  btiig  aa 
thin  dilfcrence  exists,  it  is  niaiiifostly  a  logical  seciuence  that,  aa 
rapitjtl  which  will  ho  employed  by  aUctric  light  ompiuiie^  will 
nut  have  tlio  huiui  necuritT  of  tonnre  lu  titat  viii|>liiyod  hy  gaa 
cvniimniiui.  thi)  foriiiier  will  bavu  Ut  pay  duaj-er  fnr  it.     This  fe«l> 
ing  that  the-  <<lectrie  U}jht  c«inpnniea  arc  to  [ny  ransoni  in  aoiiin 
form  or  other  Iuls  gut  so  str'jngly  into  the  ininila  of  the  various 
liaitl  aiitboritiitv.  whuse  penniHHjirn  must  be  tinit  obtAiiie<l  befortt 
c)iiidiictj>t'»  R»n  be  lidil  in    the  clriii'l*,  that  il  ia  at  the  present 
inotniinla  rury  piilviit  ctlum;  of  duJayiiig    thtt  intriKliiotifm    of 
tbu  light.     1  linvt!  imvor  Iknti  abli;  to  uudornlund    why    dear- 
beaded  lueii  uf  binunttui  Hitiiiiy  ou  our  Lunduii  vuntricix,  when 
Ihey  set  ttieinielvos  to  consider  the  applications  of  the  electric 
light  ciiin[innies  to  lay  Minduduro.  ap]xiar  to  forget  the  miHt 
obviouN  principles  which  guvont  siijiply  and  deitiaiiii.    No  doubt 
ilivir  d'slikii  to  iho  pnwiAiit  couuuanding  |Ki«)tii>n  obtained  by 
the  gas  forniimiiiM   i*    their    rvtinoti    for    Uiu    oiutimi.      I'hey 
appear  t't  Ibnik  timt  unleaa   they    lie  tlie  dectria  light  com- 
{luniee  hand    and    foot    the    gas  laonopuly   wilt    be   npoatMl, 
fot^tlJng  that,  althniugh    Che  gas  niin|mni*.>H  at   present    liave 
tile  inonHjiidy  tif   lighting,  the  meri!  fact  of    th«    wide  Intro- 
dnctifin  of  ehii^ti-icitj'  would  ikstruy   itiia   tnotioiioly,    and    hy 
in  tr  I  id  no  ing  cumpctition  accomplish   tho  vc*ry    thing  tlint  thvy 
dctiire.      Still    more    in<iuiupt«bensible   is    thf    wish    of    aiinm 
of    these   bixliee   t-j   beeonie   themselves  the    suppliers  of  tliu 
oWtric  light.     Suruty  the  enterjiriHe  is  ni>t  in  such  an  advanced 
stato  that  sntHcicmt   d»lra  have   boon  accumulate   t<>  show  that 
public  ntoncys  may  bo  luifniy  invi:dt«d  in  ■ystuinii  of  tttoctrio  sup- 
ply.    How  uan  nriy  nmniber  of  a  vestry  or  loiial  hoar*!  imagine 
that  Ilia  board  would  be  allowetl  t^j  raise  immey  on  tint  security 
of  the  rates  (or  tinj  pHqxtso  of  supplying  electricity  to  only  a 
part  of  Iho  ral'epayurs  ;    but  »uch,   neverthelMs,  b  tho  uasv. 
Many  m^imhors  do  think  s»,  and  th«  oporations  of  the  electric 
light  nujiply  CI  III)  jinn  ill*  who  am  at-okiiig  pcniiiwiiou   to  lay  their 
uiaitui  urot  dvlayi<c]   accordingly.     There    in    iiu  need   for   local 
authoriUci  to  ha  tlum  chary  in  gmiiting  [atrmiasiona  to  rospoct- 
able  oi->nipani>.v,  {or  they  have  ample  int-ana  "I  prol«otiiig  thu 
inlereaU  •.■f  tlmir  nile[jayei»  fn^ui  a  denr  and  iiieBioieiit  supply 
of  electricity.     They  are  n'>t  able,  even  if  tlicy  wish  it,  to  grant 
any  nioiiopoly  t»  any  oitc  lighting  cvnipiaiiy  to  lay  down  tbeir 
c»i>duct<>ni  in  tho  streets,  no    tlint    in    tliv  ovont    of    the  first 
company  abiiaing  the  powers  given  to  it,  either  by  clMr](ing  Ui(j 
high  prices  or  by  nut  supplying  a  regular  and  ooiistant  service, 
they  can  correct  the  matter  by  nllowing  a  teooid  <.vom(iuuy  to 
compete.     An  otticient  service  of  electrical  supply  is  very  «a«y 
to  define.     A*  long  AS  tho  E.iL.F.  or  «lcctricul  pioasure  is  bopt 
constant,  and  thoru  is  »»  break  of  continuity  in  the  sujiply, 
nobliiitg  furtliut-   iicud    be   asked   for,  as  electricity,  not  being  a 
material  Bubstaiiuu.  uaiinut  hu  udulLoiateil  ;  or,  an  Sir  Frwlerick 
Uraniwull  uuce  put  it  ^ery  happily,  thure  is  nu  need  to  define 
huw  n\any  grains  of  sulphur  is  allowable  in  an  ampere  uf  electri- 
city.    In  adilitioii  to  tbo  long  and  wearying  dday  of  obtaining 
tbo  consent  of  aouie  of  our  local  authoiitice  (and  it  must  bo 
itsinunibnieil  that  London  in  so  split  ui>.  that  it  ia  vciy  ditti-cult 
to  ubtaiii   a  district  which  doua  not  trencli  on  gnmnd  of  iiutro 
than  one  rostr)-.  so  tliat  Uio  final  conaout  of  several  vestries  inuut 
bo  obtained  before  thu   work  can  be  priK^icdod   with    iu   any 
p<.>rtion   of  the    ili»t.rii;t  intondcd    tii    be    lightoil).    there    are 
Hcvcral    otjier    dulajni     iii    the    iiha|H]     of     itorniiMaiuna    t4i     bo 
obtMiimd  fn'iii  tlic  l^Kaitl  of  Tradi!  and  from  the  I'ontmatitvr- 
{Juneml.  Onthowbute,  ituiay  he  said  thai,  aa  the  law  iiow  stands, 
it  UJtea  nearly  a  year  tu  obtain  all  tJie  pemiiasiona  tbat  are 
iiaconary  heforu  the  cimtrnctiir  whn  is  lo  kiy  the  cnnducti^ra  can 
break  Kiinuid  ;  and  it  ia  obvious  thnt  if  you.  the  Itnjilish  public, 
are  reiilly  anxious  for  the  light  and  intend  t'l  have  it,  you  have 
it  in  your  |n»wer  t^i  direct  yoiir  vostrymeu  to  bu  leas  ohntructive. 
After  all  ptifiiiiasions  have  been  obtained,  an  entirely  new  series 
of  trouble*  are  met   with,     Anyone   of  yon   who  have  seen    a 
tnrnch  oiHtii  in  a  Iiotidon  fontway  must  have  notici^d  ibo  laree 
nunilier  of  ninall  sun'tuo  jiiiica  which  croon  thu  fi>>)twny  at  riglit 
angles.     Tlit-ae  jiipen  lu'c  at  all  dejitlia  ;  some  <>f  iJiem  cttNo  to 
tlie  sulfate  of  the  ground,  ai4ue  of  them  very  much  deeper.     In 
moat  easos  the  footways  poaauvcr  coUoi  ui^Vina.    Vi, -w«v\«i «««» 
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that  Atm  is  voy  llUIe  ii[mu<»  liatwoeii  th«  oroirns  of  tlitisc  ar<choH 
AttA  th<!  nndsr-nde  nf  tho  fljtgi  «r  the  lurface  of  t)i«  hapliivltA. 
But  thiB  Hiimil  spneo  is  iiU  that  is  availnble  in  wliioh  Ui  Iny  tho 
electitc  condu<;ton,  and  our  trcublet  in  arrnn^ng  to  gel 
thetn  into  it  &to  luA  unmll.  I  DhoiiM  mtich  Tik»  i'>  uio 
the    Franch  irorri  "  cAnfiliiuitiiin "    lov    thit    wholo    iiyitt«in    of 

k«nndu«ton  irhich  convoy  the  electricity  from  the  CMitnJ 
BtKtion  right  up  to  thL-  lnnip«.  We  h»va  no  wjuivslent  Englikh 
term  ;  tli«  n«Ari>iit  vx[>riaMi<in  IIiaC  1  can  iiso  is  t<i  caII  the 
"  <utn>ilin»ti'jii  '*  till?  lif  Bl«ni  «>f  ivittilut^tin^  inAin^.  Thoae  i'»nilkiut 
ing  niniiiit,  the  iiinlt<riiil  Ihoy  ithiiiilil  W  niailv  of,  nml  th«  lHU>t 
IDAthtil  nf  Ihyin^;  Ihpin,  font)  thn  iii««t  i)ilKc:iitt  iiiiiiil  thnt  thi> 
•InctricAl  iiiiKiiiivi^T  tiiM  n>iw  I"  iIcaI  uitU.  It  ia  \itv  onu  pnrt  >-f 
the  iiUiit  wiiich  i>  hardly  nt  iill  L-mijtuyud  on  privjilv  timtulU 
tivna,  oruii  if  thnu  ju«  ut  Urgo  kiko  ;  t>m»oiiueiitly.  wo  Ivii^tuih 
ttngini»e»  liHV«  liad  uiibU  ex]H!ri«nf«  to  «nii.)>lei  uu  t-i  ilvtormino 
tho  1)C«t  iiintvrtAl  t^>  uae  M>a  tho  Wat  nuithiitU  i.>f  laying.  In 
Ai>i«ri«n,  wher«  tfio  prugrM*  of  i^cntml  ■tAtimis  hn*  Wi^ti  mi 
y»ry  gruat,  in  mo§t  o«u««  oTtrhcnrl  wire*  Imvo  Wen  iwo'l.  fixci! 

tiu  punt*  in  thv   itrcot-,   nni)  which  I  do  ii»t  thiiik    would   W 

f  altowuJ  lit  >U  ill  BiigUiid,  And  corUiiidy  not  lu  Luiidun.     Nur  is 

[viiy  K'^Mtt  exl«u4i<ju  of  tho  ()r<M«nt  eyeU'tii  cf  uv«r)i«tul  wir«s, 
Buch  u  yuu  )i»«  radiakt'ing  fr»iii  th«  Oi-<>av«nnr  Gnilory,  hkvly  Ui 
Im  Allow«d.  W«  thflrofore  kara  to  di>vo4«  hQ  our  «o«rKics  to 
Uw  baat,  dicii|>Mt,  and  moat  durable  mcthoda  af  laying  qur 
ndiMton   unilci:grouii*l,    nnd,    aa   far  na    poatiblo,    in    tha 

'(cMtwaya. 

Tht>  various  nictdiM  of  tayiti|[  thv  cutiiluutoiv  mity  he  dividi.-d 
jiitotwuchuHWH.  ;ll  Uy  intuUted  cables,  with  thu  a|jpi.-aranca  of 
irhic))  you  ara  all  fa.iiiiliAr.  Uid  either  in  triiugha,  drawn  intu 

[.{lipaa,  or  into  bitnmun  cuca,  '>r  (2)  by  Wuv  oi>}>pcr  conductois, 

trsUibMl    an   cnrthviiwnrc;   or  gtitna  inaidittura,  in   culvurts,  iir 

Jl  snbwaya,  fornuHl  junt  liii:imtli  the  aurfnov  of  tho  fintlway. 

OnK  or  oUior  of  the  tintt  iitclli'ida  are  iii-utit  ctiiiiiuuiiiy  eiu|i|i>yei). 

But  diirinK  the  ktit  ywu-  1  h»vt'  luid  down  in  KonsinKton  consi- 

dfimblu  k'ngtbA  of  baro  cupper  conductor  in  culverts,  as  nboro 

b^dfiacribcd,  with  moat  aat^fantory  nwult«.  The  oiniplotvd 
onndiictor  oinniita  nf  auch  iluntblc  mnturiuln,  and  tliv  fnciliticii 
for  r«]>aini  and  miicwalt,  niul  for  cxchanjiinK  "r  incrnnHing 
the  niu  lit  thu  c'lnilucLor  ttaulf,  nre  eo  KrtMt,  Chnt  it  ia  CMtrticir 
larly  Muileil  for  elettric  %hljii|{  nt  it*  nrcsent  stA^e,  when  wo 
ate  veiT  uncortAin  &s  Ut  tho  number  of  hcriucs  that  ench  conduc- 
tor will  havo  lo  aujiply  diirinc  tho  nust  fov  y«»ni.  Our  uuv  in 
very  different  from  thnt  of  the  y""  cotnimniwi,  who  livy  down 
thvir  m»in»  with  tho  fnll  knowUilgv  t>haL  i;vt!ry  huunn  fnintinl  by 
the  iiiaina  will  hnve  l<>  lako  thi:  gtiH  to  a  Urjzoror  Rinallert'Xti^nt, 
Wi',  on  the  cuntntry,  having  linumii'ta  with  the  existing  anjiiily. 
iit  nii^t  oMMi  do  not  know  whnt  jnn]ii>rtion  of  the  liouacn  wdl 
lakw  tho  currvntt  It  is  a  groat  [joint,  liiercfori-,  to  he  nhk-  tii  Uy 
down  a  ainall  conductor  in  tlie  Ar^l  inKtAiico,  and  ha  i\blo  bo 
incnwMi  it  hy  wlding  <'np|Mir  nt  a  Inter  iliitc,  and  any  nyaluni  we 
enijihiy  tiiint  fidtil  Lhin  rui(iiiretiii-nl.  If  it  were  not  for  the 
tnniiy  trHUNVoniH  ]tijit!H  abovu  nitiiilioned,  the  culvert  lystem  [ 
hav«  deaenl)e<l  vnuld  best  fidli!  all  tho  T«t(iiironicnt'3.  but  imlcna 
tb«ae  [)iii«scan  be  all  got  below  the  cnlvert,  or  groij[>ed  so  iia  Ut 
croaa  the  ciikert  at  regular  intvnala  in  miuwi<a  (»f  aolid  hrick- 
worit.it  wuuld  not  bvaafo  t»  iik^  the  lairw  itipper  cnnduttoni, 
fur  wh«n   tli»u'  ntnitvh  th«y  mijihL  coitin  in  coutAcl  with  theae 

Ei|i«i,  and  »o  niaku  n.n  uni-th  eoimeiLtion.  For  such  pkcea  we 
ara  to  eSeot  k  conijtrumiso,  by  u«ing  short  lengths  of  insulat«d 
^Ubtednmi  into  pipes  or  bitumen  cases.  However,  we  uiUHt 
bIbo  bo  anwnge  n)alt«ni  thnt  wo  can  alter,  rv]nir,  or  runtiw  the 
cables  without  again  hnuikingup  Iho  xurfiict-of  Uia  footway,  and 
thia  we  nnid  do  by  having  aurfjiuu  huxm  with  rvuirivablu  vitvera 
at  fnu|t]enL  intorrali  through  which  aooeea  can  bo  given  to  the 
oulvurta  or  to  the  pipea  ooataitung  the  oouductora. 

Thfl  nrobahility  that  for  Boaae  reara  to  eome  we  shall  not 
supply  the  cun-wit  to  a  eoiisiilfinMa  pgruotitjtge  of  Die  hounLta 
fnmtwl  hy  tho  maitu,  makiM  it  iit  iiMiwiut  nircuiuary  to  uatiinHtit 
fi>r  n  great  length  oif  conducting  Tiiaiiut  in  priMioriion  to  the 
bouaea  aiipplivd.  .Uter  cairefiil  oonaideration,  I  have  eome  tn 
thu  uondiiaion  that  in  London  we  cannot  oalcuiate  on  requiring 
]«•«  than  twenty  yards  of  main  ctnniluctor  Iniil  for  every  houHo 
•Upplied— that  is  t'l  wiy,  f»r  1,000  hotimBi  we  nlmuld  reijuiri' 
80,000  yard*  of  coiidiictiira;  and  ita  tlm  uoit  of  labtng  iiji  aail 
replacing  thu  mirfiiuti  iif  tin  iia|ihiiltv  footway  i*  iibout  llii,  a  yard, 
you  wilF  ■e«  that  Lhin  item  uonica  to  more  than  £5  of  capital 
charg*!  for  ererr  house  supplied-  A  great  point  would  W  gaititi'l 
if  it  were  rendered  obligatory  on  the  gn*  and  wal^t  comiuiniiui 
ta  [daoe  thoir  asrvioo  pip«s  at  a  greater  ilujith  l>i)tow  thu  aurdici.- 
than  tbey  aro  at  proaant,  and  this  cnid<t  be  wry  eaaity  arraiigiHl. 
If  this  <icaiM  be  dune  in  all  ovs«a,  lu  that  culverts  nieiLauring 
«ightornine  inohos  in  the  oltmr  oould  be  provided,  it  would  mnke 
tho  laying  aud  «aro  of  our  oonduotoia  oompantirely  plain  sailing, 
lUid  would  Mve  imonnoiia  aunia  of  money  to  tho  lighting  com- 

a,  anil  h»ne«  would  n>-aot  farAumbly  on  thu  coat  of  the  light 

Abifut  half  of  tlio  o>ipitAl  reouired  f-.r  a  central  itation  Rdpply 
nyaUtni  i*  ru<|uired  fur  thu  conductora  themselves  ;  aa  that  1  do 
lujt  think  tliut  1  have  dwelt  at  too  grent  length  on  thi*  portion 
u[  Ihv  Bubjevt.  Hitherto  it  hiia  been  the  wonk  *|i<^t  in  idl  linti- 
oaIm,  bvlh  lor  cii;>ital  aim]  uuiintwumco,  that  wo  hav;  been  ablti 
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to  [ay  h«(i)re  intending  iiivesttin  ;  but  the  uncortAintiea.  loth  aa 
to  tirst  cost  and  coat  »f  maintenance,  ate  rsiiidty  being  rvniovod, 
on  aouount  of  the  data  wo   are  obtaining  from  wnna  roeiuilljr 
carried  out.     We  may  now  dtMvaa  the  queatinn  nf  «l»ctTie  U^t 
*iii>Iily  comiwuitw  as  hn  investment  for  capital.     I  think  uu  one 
will  di>ny  that  onoiigb  haji  Wen  done  to  show  that  electric  Ugfat 
can  be  pmdticed  at  a  certain  co«t  in  detaehed  iastallatioiu,  and 
i  liave  shown  above  that  the  only  unknown  factor  which  intnv 
dueea  an  elenii!'nt  of  imcertAinty  in  the  coat  of  prodiiclion  by 
eentrwl  stations  is  the  one  of  tiivtoost  and  maintenance  of  isinduu- 
ti,M  ;  hut  even  if  wochitrgethecist  of  pnidnct.ifin  with  thehigliuat 
ligunm  for  coat  i,f  inaintonAnce  of  c»ndiictiin  thnt  nre  roaautuibly 
)Hi*Mbli.',  Wo  liAVo  iiintiJn   kfr'iiiitils  f,>r  ahuwing  tltat  CApital   in- 
VL-atod  in  tleclrto  aupjAy  will  lie  highly  rtfinuuer^ive  ao  Boon  aa 
the  demand  for  lighting  Wiuonva  general.     Adojitiiig  the  ligatna 
before  given,   <riit,,  8il.  ]nir  unit,  nnd  estimating  that  tho  income 
from  each  house  biking  the  light  will  avemge  Abnuh  £2&  a 
I  haVHi  innilo  catoiilnti'iim  Mint  tbu  vontpnny  will  <M>vcr  ita 
And    b<igin    Ur    jMy    dividcixl*    aa     soon    na     thu    uum 
houHCB  taking  the  light  cx««f<lt>  20  per  cent,  of  the  who1«  nunWr 
frutiting  thu  luaiiLB,     ttuughly  apcnking.  the  capital  re>|uired  for 
plant  vf  ereiT   dwcriplioii  may  be  tAkon  .-tt  £&0  t"    £60  «ach 
houae  auuplied.     I  think  it  ia  likely  tlieiv  will  S'K-n  W  «  rovnl- 
lioQ  ot  foeUng  in  favour  of  tliis  clue  of  investmont.     Ko  doubt 
for  some  yoara  wo  have  bovn  feeling  the  ov«r4p*cnlati'>n  in 
sUotrio  light  sharca  whieli  took  place  in  1B81  and  the  yt<an 
imnediat^^y     following,     when     compnnio*     were     proim-ioit 
for     Ihv     Hole     jiuriMine    of     :iulliiig     elt-olric    jiatenta.      Tho 
case    now    ia    widely    diOerenU     As    1    lutve    juat  eaid,    th« 
bulk   of  the   money   rotjiiirtil    will    or  ought  to   be   spent  tii 
providins  pUnt,  of  which  half  will  be  tho  coat  of  the  conducting 
inaiiia.     I  uoe  the  word  ought,  bocanau  at  proeent  the  Parlia- 
riieiiUry  niul  other  coaba  connoctod  with  obtAining  [icnniasioiu. 
Lo  which  I    hare  cAllt.-(l  your  attention,  air   very  he*vy,  aiid  I 
oionut  help  thinliing  tlmb  the  gi-cAtcr  |uu-t  of  it  is  uniieooaaary 
One  of  tho   groat  enemiua   to  tJie  jiroKrc^  of  central 
lighting  has  been  the  wild  pnniiaca  thitt  have  been  n: 
invonti>ni  of  various  forma  of  piimary  bnttcries,  who  arc 
you  every  diiy  thnt  llicy  will  light  yoar  houses  with  some 
of  iiriniary  Iiiittei7  that  can  W  init  inyourcdlar.  and  whi ' 
retpiire  no  attention.     I    Iiave  titunt   orer  and   owr  aipun 
by   my    friends    tliat    tliey    intend  to   liavc  nothing    Ut    dn 
with  the  olootric  light  until   they  can  get  it  in  some  fimple 
form  of  this  kind,    and    that    they  feel  coarinccd    that  they 
will  grt    it.     Tho    xonner    the    conviction    ia    brought    hum* 
to    tliem    that    anything    of    the    kind    ta     abs«lntcJy    liope- 
lean,  aiid  tliat  the  large  amount  of  electrical  ancr^or  r«i]uir«d  for 
lighting  roiir  huuaaa  cannot    by  any  i«Huiibility  whatever 
gi-n^ratoil  in  the  apace  available  in  a  ceUar,  the  better  it  will  bo 
for  electric  light  proapeota.     I  make  this  aasertion  confidently, 
fia  1  know  I  hare  the  whole  hody  of  electrical  engineers  nt  my 
liat'k.     r  do  not  call  invcntoni  of   primary  luitterios.  or  pn>. 
■note rs  of  ooHiiHviiieN  con nectml  with  thvin.  electrical  engineer^ 
in  any  aenae  ul  the  word.     They  are  in  hkikI  otaoa  aolf-decu' 
who  believe  in  their  own  proaiiaes,  but  they  do  not  undetsUad 
the  moat  mdimentAry  laws  of   the  oonBervetioiL  of  energy  oi 
of  the  vnliiu    "f    commercial     produeta.      One  favoniite    tMit 
they    iitfttr    to    an     intending    investor    or     intending     nanr 
in,    that    he  will    W  abl«    ttt  aell   thu  waste   pnilucta   of    his 
buttery    at   a   liigher    pricu  than    hu    j^avu   for  th»    uialvhali 
originally  put  into  it.    lliey  do  not  aeem  Ui  aeu  that  Uiu  Dbvioos 
quuHtion  thnt  everybody  must  nt  once  jmt  to  tlieni  is  -  Why  do 
not,  then,  clictiiicat  manufnrtiirerB  at  onoe  adopt  these  balterie* 
an  Uiv  nieuiu  of  iiiHnufacturinB  this  a^-«ame  product?     But  it 
i*  usoluaa  wimLing  woni*  oti  this  Biibjwt.     I  '>nly  wish  to  poitil 
out  ti-i  you  thnt.  every  jtuiii  who  puta  (^  the  lighting  of  hta  booBS 
in  the  hope  thAt  aaiiieday  some  wondvtfut  invention  or  improvB 
ment  will  be  pr>iduced  in  the  fonik  of  a  primanr  batte 
enemy  tii  the  pitigraa  of  the  olcctiic   li^ht      The  eh] 
elucLriic  lighting  inuiA  alwayn,  to  a  large  extent,  b«  in' 
giriierating  niadiinery  and  in  distribution  bjr  tneana  of  oon^Uc4« 
In  these  coiitlui^toni  little  or  no  prugreaa  ia  likely  to  be  uadal 
further  thnn  in  the  direotlon  1  have  indicated  of  an  imprors' 
ayfll«m  nf  cuiverta  to  oony  thorn.     We  know  thegftiienBii_ 
machitiiiry  has  already  reached  a  high  decree  of   perfectionJ 
Kvenr  ituy  wu  bear  of  sets  of  ateum-enginee  and  dyiMuoB  retu 
iiig  tlic  shnpc  of  einetrieity  75  and  88  per  cent,  of  thevn«rgy  | 
int'i  the  cynnder  of  (ha  stcniu -engine.    Baviiig  already  otitaii 
such  high  etticitincea,  we  can  bojie  for  v«ry  amall  advwataKva 
the  rouBUtner  from  further  inipr<)vement«  in  nitbvr  genenUiii 
(,r  diHtnUiting  plant.     I>»ubtl«iii  CTeat  imjiruvemwDta 
mafic  in   the  mniiufactni-e  of  the  itieandeseent  lanpe 
They  may  bo  inadu  vastly  nu.re  ellieient,  but  e>-er7  man 
the  electric  light  will  benhh!  to  Avail  bimnelf  «»iitinuuua]y(>f  l 
improvementaof  the  lam)jnby  putting  thum  in  aa  hiauld  oiimi 
out  ;  «n  there  ia  no  reASOn  why  ho  aho^dd  put  offtakiag  the  I 
on  this  Account    I  hai-uirivwn  y'>u  that  it  wilt  [oty  the  liotis«* 
handni^iuely  to  tAk«  the  electric  light  now  at  thcciim[Mr.. 
high  price  we  muaL  ohargo  so  long  •«  otdy  a  amall  pvivent  _ 
the  housM  take  tlui  hght,     PrtcoB  Van  be  reduced  anil  ur^lli 
iiiigiiivnU-d  airnultane-'iuly.     Tlie  oonBumer  will  get  the  benublj 
(fi  reduced   {jrima,   whI  the  tnv«etor  BiniullMteuusly    will 
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better  [imfidt  u  crsry  miin  puruuKles  his  iieiglihoiir  to  tuk«  tlio 
light.  We  «ro  uM  thfkt  thu  ctwt  of  wiring  hnimon,  nml  tlm  !iK.b 
thftt  we  hiivij  niil  yut  ({lit  n  triiiilvrurllijr  iiictor,  nrv  twn  fonnul- 
■bin  objects  to  Iht-  ttriiMMil  of  eluclricity.  It  in  quitv  Iruu  tli»l 
DO  loan  likm  lu  be  aulctl  u|m>i)  In  n)teiiJ  £100  iit  putting  in  the 
Wirea  luid  cloirtric  fittin^^  in  n  lioime  in  which  he  lins  Already 
•pont  a  tnn.iiilcmble  Hum  ■■ii  gas- lilt  in  y.  The  electric  compMiies 
wouM  m>  floiiht  hii  willing  to  furnish  the  wir««  and  fittiiign  on 
tht  (.leffiTtil  jmyiui'fit  nynttdu  ;  Imt.,  im(oi-tiin.it«ly,  in  th«  prmoiit 
stntcof  the  l«w  thtiy  wmild  hi-  unxhluLiirtitAiii  itny  |iriiiHirly  iti  tlw 
wi:ai  Anil  littii))fii  itui'iau  Urn  ttniu  IUhI  Uih  intilitliiiHiitH  reiiiain 
nnpuit.  Si*  thnt,  in  ilufaiill  nf  (.wyuiont.  they  wmild  iu>t  ho  aMo  to 
talle  tlivin  bnck  ngain.  ih  tli«  wirin(,'  nnil  grea(«r  pnrt  of  the 
fitlintti'  would  rt-innin  fixhirtM.  «nri  the  pniperty  of  the  Innrllonl. 
It  is  piuiilitu  Lhnt  H  cIaiihv  might  ho  intmitncuil  in  tJii' Kloctrio 
Lighting  Itttl  T)c>w  hoforv  Piirliuiiivnl,  [iiitt.ing  nhK^tric  hght 
littinga  nitn  a  ditfi-'niiil  i»tii|jiii'y  l«  iinliimry  Unilhmid'  tixtin-tw. 
At  present,  no  hniui)hi>liler  wh(f  i>  liwii  the*  end  of  a  leiue  it 
hkely  6>  Like  up  the  eluctric  li([ht  ;  nnd  thia  niAtttir  obrioiialy 
re>|iiirv«  runuxly.  In  conduHi'in,  1  li(bve  gono  m  rapidly  Ha 
poMibla  rivor  thtj  vnriouii  inAtterH  which  nra  Affecting  tha  iiitro- 
ouction  <^  the  «loi-tni!  Iiulit  ii)t<>  your  houws.  I  liitva 
endfiHroured,  u  fur  lui  jHuuibTc,  Ui  nilhen:  utricUy  In  the  Kihjvct 
of  the  paper,  ftlthougli  lu  niiuiy  umttui  Huruly  t^iiipU'd  U>  deHi-h)>e 
Ui  yuu  the  rariniia  impr»Qenient!i  iind  noreltieft  that  hiive  taken 
plMd  in  ci>nn«c:tii>n  with  this  it)')Bt.  interacting  luhiect.  If.  how- 
•rer,  I  Iwve  mici-oedeal  in  hringitiu  homo  to  you  what  a  |iowerful 
fncCor  in  the  huocmh  t>f  electnc  lighting  in  the  iiitolJigent. 
cD-opention  nf  thu  public  thoinnolvoa  who  wniit  tho  light,  I 
vlwll  feol  that  1  li/ivc  micc-noilcil  in  my  lihjdct. 

Hit  far  I  have  ku^t  thin  [inpur  w  littJu  tvehnioiil  nn  pouiihle, 
•mil  hara  aaul  nothing  ahuut  tho  beat  «yati)m  of  iliAtribution  to 
bo  amplnyod,  or  on  the  v«x6d  t)ue»tir->n  of  transfomiera  ivmu 
necuitiuUlom,  [  tn)*»clf  hnva  raocntly  re«d  n  paper  nt  the 
Sotfiuty  "( Totc^fntph-KnffiuMrs  mt  thi«  snhjoot,  «ndpUood  before 
tlist  mooidty  tho  rtMiilla  of  niy  invoMti^tinn*  on  tho  onpital  And 
tniiintenanoe  <Nwt  .if  lighting  «  (li«tnirt  nf  Limdon  by  the  two 
mettvods  of  alternating  curront/  wng  lmtiiiforni«nt,  nnd  direct 
cumnte  luiug  >coutuiilaton.  The  iceuvrnl  rvstdtfi  iirrivcil  itt> 
howana',  nro  before  yon  in  t.liL*  tnbkiii  which  yuu  soeon  the  wnll. 
foible  S  •hows  thut  the  cuat  'jS  tico^'^LiiLt!  >nd  tlistributiug 
plAut,  eiirnt>d  out  on  either  of  the  ikbova  ey*l«nis,  will  ciist 
kbeut  £60,000  for  pUnt  xutlicii'nt  fur  LOW  liouso*  of  the 
ene  I  hnru  throughout  npukvn  of,  Tabic  4  tlrom that  the  working 
expviieei  of  pr-'dutijig  the  oloctricily  f»r  tliMo  1,000  h'lusva  w-juld 
vary  fnon  £8.600  to  £12.000,  ftcoijrcling  to  lliv  vyatum  odcjptud 
the  gruM  iiicoiiiu  in  Imlli  cnaes  being  i^S,O0O-  This  pniwr  Itaa 
been  hutl^  disuuaaed,  but  entirely  freni  tbe  point  of  viuw  thiiC 
•til  my  pncee  both  (or  capital  cluivee  and  fur  mitiuteiianoo  were 
fi\ed  too  high.  Without  taking  aav&ntMgo  of  thin  opiaion,  Ihe 
Above  figuruB  give  at  length  the  ilntn  on  which  I  have  boaod  the 
BtatVRivnt  I  have  before  innde,  ihfit  tliw  '(uwition  "f  electric  light 
Bupply  coiHjinnieK  bewailing  iliviil(^nd-|HO*>')K  ixmcvrnn,  dejiuniU 
slmoet  eiititvly  rm  the  ininihtir  of  hxiiaeii  joined  on  Lo  the  iiutitiB. 
As  the  tables,  whieh  are  huMtl  mi  the  ttupiwHititju  that  two 
bouM*  out  of  every  thiue  fronting  the  mams  will  lake  tho 
li^t,  Hhow  tbnt  capital!  iiivMted  in  plant  ought  to  cam  n 
ilividenti  of  at  least  10  or  12  per  cent,  nftvr  putting  nnido 
flufficiciit  reserve  fiinri  to  meet  ilei>rrciatioii  and  nU  mich 
cfakrgea.  Thu  nther  two  lablca,  Nim,  1  aikI  2,  nhovr  you 
the  coot  of  luv-inK  lOO  yanln  of  double  conductor  uiiiler- 
neath  tJie  footwiiy  of  a  London  slntet^-Tablt;  I  by  means  of  insu- 
lated condui'ton  drawn  inii.i  bitumen  nuingi.  and  these  dgurea 
will  hold  good  if  iron  pinea  or  Wood  Irougbing  filled  in  with 
bitumen  are  employed.  Tiible  2  shows  the  cost  of  having  «imi- 
Urcinductors  in  haret  copper  strip  irimihited  by  jxircelnili  in«uln> 
Iiim  ill  tlie  cntvorU.  Ymi  will  huh  thnt  wherwa  in  Table  1  thu 
lifiDBper  lb.  »f  eoppur  laid  cimipSete  varicu  from  4«.  Id.  down 
to  2b.  6^d.  for  lieitvy  eundiictora  oceonliiig  oa  the  section  is 
itKTwued,  in  Table  2  the  co«t  lor  equal  sizes  varies  from  3e.  6d. 
down  to  about  It.  In  both  casea  you  will  nnttcu  what  nn  iiu)Kjr- 
liuit  part  the  cost  of  taking  up  and  replacing  the  gnvement  bunn 
to  the  whole  cust  i>f  laying  the  conductont. 

^For  Tables,  soe  Mcetricil  Hiujiii'-tr,  April  15,  p,  545.) 


biBCtimiuN. 

OnL  laaee,  nftn  complimi-ntina;  Mr,  ('i'Qin|>loti  on  hn  pnjxr,  «*ui 
ceiiiii]f(  frinii  AiiiiM-ic«  hr  felt  lifct  cwmiU)?  tram  light  into  dark- 
F»w  iKN>pip  li'ii',  III'  tliought,  had  (.ny  tTiif  iili!a   how   general 
ic  lu-hi 


k^ 

■etm  te  bo  iu  cenlinual  twih^'lit  lioin  tin-  duiant  light  fmia  tin:  luwnA. 
He  hod  In-un  inruiiui'd  (<ti  pjud  Authority  th^t  there  w«a  aa  towti  in 
Aamint  uf  ovtv  10.000  iuhiiUioLitH  that  wm  net  lighted  by  dvctiicity. 
With  tvffai  to  primary  batt«n4'a.  hr  thought  Mr.  Crouiptou  Might  not 
to  oay  th^  aneeoit  would  n«ver  atloml  ilio  two  of  jiritnar)-  Imi  ti-rin. 
llr,  Oemplen  oeuld  not  iiooijtily  know  sll  the  laws  of  Tiittiirii,  and  h* 
thoaght  ttiat  |h^>1i.-  Iiuil  witm-  good  rlglii  in  loeking  forward  lo  ■  grrnt 
deraopm^ut  in  the  proihietiiiu  nf  L'1,»liicity  by  clivnucal  tiiotufi. 

Oenentl  WeMwr  oaiit  he  woa  gn;ally  iii(umt«tl  in  tbi'  way  Mr. 
(iruiii'ti'Ji  hri'i  ■iiwrii»Hd  the  <|ij<:atioti  fn'iii  n  iliU'ereut  ]"Mtil  of  vW-vi 
fr"iii  i)i«t  lak-.u  111  t!i«  Soiioty  of  Tvl^grtpK  Kiiginoert.  Oim  of  111* 
tblofti  whi'  K  U*-l  Dtnwk  him  thMiigliaiit  t^i^whol?  coDtrav«n>y,  wo*  that 


when  goa  wea  firat  intrtxlnoed— he  did  not  remeiutior  it  hiriueir,  but 
ho.1  often  li«Kt>l  of  thc'jucatiun  frora  Vt.  L«tbel)^  — tbalt;rc«tdiffiaulW 
was  es|i«rii]iiciHl  in  gi>iling  a  piv-]wr  licldc-r  lor  thu  gus,  oiid  treul>fe 
ofl*B  srotL-  (roiii  »ii|ii>ljini;  Ih*  go*  riimt  from  tho  r«tort«.  Xe  doubt 
tliis  ilitllr^iilly  hud  bona  Aurtty  uvittvuinc  ;  itill,  it  wa*  lomo  eoUMdor- 
alilu  (ime  lH'ri.-n.'  a  giHxl  gu-hiUliT  niu  ji'^i<lnciMl^s  (or  longer  titun 
tlianilliualihkcii  togri  agiiod  UoldiTfoi  iiwiinelrctrir  ligbtiiiji.  .Siilijoct 
Lu  certain  im|irDVpninit  in  inaiinfActiirn  nf  larp.'  ■jnaniili'O.  which  wo 
may  now  cx|iect,  wo  lwv«  in  the  urciaunUator  a  saf':,  i-tlial>lv,  onii 
rlKi^tcnt  utorvr  of  cti-i'tri'-al  nieigy.  Ai  to  ovarliiMdcaliln*,  i1»<y  might 
Ivn  wJMi  iiPii  tmw  ill  [.fiiidiiii,  craoiing and  rKimuing  tho  utrtila iu  a 
niry  ulijitrti.Hinlil''  [nuliieii,  nnd  he  was  onrUin  that  such  a  syilem  en 
an  «il<ii>ti<d  u'lilr  con  111  not  Ix)  a  permanent  one. 

BCr.  FrrmliTB-11  Mkcil  whether  ilie  Altiuic:)  eonld  not  W  mode 
m'>v.thk'iHju'Ttu  inrluuK  to  Ihe  ti'Uaiita  th«ruM>lru,  andont  te  the  land- 
InnU.  [h<  t»^;>'elt^l  th.-it  Mr.  Croiupton  wsa  too  (MHiguiii*  at  te  th* 
nm  ergoa  in  hunting,  wliidi  w>k«  vi>ry  i^xin-nsive  Tor  this  |iiir]«»e.  Hot 
nsUimud  xtoiin,  us  uted  uii  iht  Cuulibt'nt  ani  in  Auorioa.  atrn*  far 
less  «x|i«nHlvv  tliaji  gaa.  In  AniuTico,  tlii'  aluciice  uf^is  weru  lu  new 
towns  was  no  iluubl  one  gnstt  anise  :  (nil  the  gruiil  avcrvt  of  tiiccCM 
waa  tliu  imi^  uf  matiT  iiiM-or,  whiidi  ln'  would  oilrucak  in  England. 

Kr.  MM^ey  wivlit^l  to  |)-iul  out  tlmt  out  of  100  ventral  xtationa  ia 
Ainrrica.  nuny  pnying  rihvI  divid<Tjil»,  not  one  n«d  iicciiniidiilTT*. 
Aceurnnlatotii  hod  tbi^ir  pliiro,  in  manaioiio,  or  where  a  few  lani|M  W(>m 
rei^iiirHil  all  ui>[Iit ;  but  nn  Ihr  nifrila  of  aJicmuultilom  thnclm-li-ical 
tiiigiiiPttni,  at  a  holly,  wrra  it  liNut  ilivjdnl.  tn  Uir  rv  of  tiim|inraty 
liigli  liiadB,  there  wos  no  nwl  to  nni  the  whnlc  of  the  raichinerj-  f^y 
to  nufiply  tlio  grcat^xt  •piaiilil^  ;  Amrvican  ei>iD|iaiii('f  ware  quite  con- 
ti'iit  to  earn  tlii-ir  diviJcuilt  wilh  dirtct  driving  pUul.  He  would  like 
to  uv  a  woid  KH  tv  iiitdiKgi-oiiiid  c-nhU-'.  Many  i>'^r><iiii-  uhjrct  tu  llinni 
for  ttifl  ri-aoon  thst  gooil  iiitnUtinn  cnnld  not  bit  k')'!  xt  high  pounlio,! 
undd-griiiind.  Ho  would  mention,  as  on  intcmting  case,  thai  ef  lilt 
City  bghliug.  tin-  <^mi'fnt  for  wliii^h  the  Unnh  Company  seppliMl  for 
some  j'caia  fiiitii  Lambeth.  Tli>r  table  was  on  cAi'ly  one,  (looily  Iimu> 
latfd  with  eiittaiwivba  and  drawn  through  iron  |>i|iue.  and  tlic  jubita 
w«re  not  wi-ll  u>u-If.  ElL-ctricinus  woidit,  uu  dotiU,  l-v  Burpriwd  when 
ha  tehl  lh«i»  thai  the  iiisiiUtJon  Hilittaiice  at  thu  cable  woji  oflen  net 
groitcr  than  thi'  c«|iitfr  raalstancf ;  yot  it  wsi  Teand  poosltile  to  kti-'p  a 
nigh'k'iiHioEj  ourrviit  iii  (-(uiliiniJil  uu  in  the  cable.  It  woj!  evidiiut, 
I'roiu  this  fact,  that  elt-i'iririann  woidd  not  Iind  niiirh  diirioiilty  now  in 
ilialrilinliu);  liiich  I^'iiHioJi  i-iinrnU  in  midt^iKrninid  moina, 

BCr.  Bwlnbnna  a>)vncat>.il  ihr  iw  of  gai  iiciitiiig.  and  with  regard 
to  llic  Dj'itiid  I'f  t-kctric  lighting  in  Ivuniion.  »aid  that  frw  pcoj-to  liad 
any  idea  nf  how  niui^h  it  hiul  alnutly  tytCAil.  Half  a  million  in^andiM- 
piriit  Utiitui  wi?m  hoing  nold  a  yrar  fnr  tiKn  in  fjondon  aloiii',  which 
sliowiil,  lit  thought,  w»  won"  nnt  so  liockwanl  ossotne  wmilil  liavo  us 
ininginr. 

Mr.  Adilanbroeko  luld  that  tee  much  a^M  made  of  the  uuaightUiicati 
•d'uvwL'jMl  I'ltotric  uirL'a.  Hi>  hod  a  coufudetablu  eupcrieDOo  hi  llifa 
ri-»i»K.-t.  ami  UN  1  nil-;  it  woa  their  tndeavenr  tegwt  a  n^w  of  peltMoleUf; 
betl)  lidM  of  tbe  Mr<r«t,  in  many  ciaoM  so  far  liack  en  the  ro«f  that  tha 
wires  ooukl  not  be  sot'D,  and  cioMiug  only  at  mia  end.  It  muat  ha 
remembpred,  too,  that  I'lwJmdiy  ubh  foiiied  te  nick  ila  ciuimnora ; 
they  bad  lu  uemuaili!  iwopk  to  giw  tip  gu  for  eltvtrit'ity.  An  over. 
bead  wim  i<ouId  be  rjiaify  taken  Cu  aomc  coiisidendilo  dbtaiice  to  a  CIH. 
tonier,  arDinid  which  centre  ether  curttmieia  might  eoon  oome.  If 
nvcQwary  aftcrwordf .  uadcigroiind  inain*  might  b«  laid,  but  at  pn««at 
he  thought  OTarhead  ivirM  wenld  UuiA  te  thn  greater  Jtvalopni^nt  of 
tho  lighting. 

A  Bous«liold«r  luid  that  t)i«  tn>nst  iinjyirtMit  nuMtion  ef  all  waa 
tho  r^rtiLuiiy  of  the  elwliic  light,  and  he  would  like  to  ask  Kr. 
C^romptuuen  tliat  [>Dtnl.  Hchs>lbccnatSI.Jamea'a1IallwhnD thewhole 
ligliliug  Hint  out.  aiidotiChrin'iiiaflErc  many  skojn  lost  much  uf  Ihoir 
t'K-luin  tiiioiig))  the  iJiogiencr  eiipiily  suddaidv  fading. 

Mr.  Crempt«B,  in  rejdv,  «niJ  that  as  t«  the  question  nf  ]>[iniary 
tistleriMi,  b<>  boil  th»  whole  of  the  eloalrica]  eDgUie(<r<  at  his  back. 
0«ntleiiu>u  who  liulluved  that  we  were  within  uixaHUi-ilikdiKlaueeeran 
imniifiiH-  dflvelonnient  in  the  ahatieof  clwmii^al  |irodiii-liou  of  electricity 
ivr.fp,  lie  llmiigbt,  imin'riVeEly  cdnraluil.  Tli<^  whiilp  ijiitatinn  wa»  one 
of  tbv  oonociratioB  of  energy,  and,  in  plain  Euclish,  what  thue 
poojjp  I'sjivctfld  wo*  "pCTpetoal  motion."  IK-  wonld,  howtvcr,  imint 
ant  that  mntlrtnpn  who  IJsUned  te  Ch»«  orgumonta  might  Toiuember 
tliat  theebicf  nt]>niiiiR  thny  wera  eollod  n|ion  te  pay  wot  that  fnr  wirineand 
litlingi,  an  exi<i>iian  whii-h  wenld  b«  the  Kauin  whatever  the  mnrcn  »I  the 
flm-lrictty.  With  refercuco  to  tenant  right, £60  to  JB60of every  ClOOwsi 
for  wircit,  ftf. ,  luid  into  tbo  wall  or  jKirmsncnIty  died,  and  be  might 
state tliat  the Attui-uey-Ucni'ial.whuKahMueetliDydi.'iiloted  tbat  Dtguti 
hui]  cu»i|<Ietii|y  eunnriued  biui  vu  this  [loiut.  With  regonl  to 
overheixl  wire*,  if  toey  oould  be  ostHm  s«  Mr.  Addeiibroeke 
suggftted,  that  would  eertajuly  be  the  least  nhjectionable  way ; 
bnt  they  must  all  know  that  iu  every  street  there  wrro  some  Gantan- 
keroiia  [wj-hoiis  who  refuiied  thehi  coiueiil,  and  the  wirra  lual  te  croM 
tiiH  Blit't:!.  and  bock  again.  Tliis  cjuld  verv  often  be  aeeu  witli  telephone 
nir«B.  at  i^rocnt  iu  ueo,  and  what  it  would  be  with  a  oemplete  ayatem 
•if  ulci;lric  Iiuhtdislrilrution  it  would  be  difficult  to  imagine.  In  Ameriea 
they  had  toll  wooden  poata  down  the  tide  of  the  itreeta,  bntL'ndenen, 
thuugli  Ihuy  will  bear  a  great  deal,  would  vcrtainly  ilrnw  ikt  line  at 
that.  In  ivlvtvaling  CRb'rrtii  hr  hail,  br  utid,  lliuiighl  it  jircftirahle  la 
liriiis  fnrvfnnl  n  Khrtne  which  ii  definilrly  jrnic{i(W ;  it  u  |iracliaal  to 
bare  adverts  in  Lundon,  it  in  itu/  te  1iavn  frosid  nr  overhead  niron  fnr 
an  cxtendeJ  svstem.  With  regard  to  exncnie  for  go*  hc>ktiog,  it  niiul 
bo  rememberou  that  gM  in  now  ^rodueed  far  lighting,  and  o^ih  \if  mode 
much  mere  ohoanly  fm  heating  jinrpocci ;  and  oa  regard*  Ibc  objpoiion 
mode  to  tUo  smell,  if  propir  I1iie>>  wore  nuule  tlier»  wan  no  mete  nomi 
te  fest  noxious  fum«e  than  the  «iuoke  of  our  tires.  Tie  could  oidy  say 
that,  hsiing  used  jna  for  hratiDg  st  his  own  house,  the  scrranta  were 
niui.'li  butter  pleased,  and  he  liul  ox[ierienc<.'il  no  ^eiildo  with  fumoe. 
.\t  I'jib"  ijuivCieu  wf  watei-power,  thcTo  wm  iigimil  dnal  of  riiiHei>iioe[i- 
tioa  on  thu  point.  In  the  tirst  nlaei',  wo  have  not  mncli  wnivr-power 
in  England,  and  none  in  Londcu  ;  in  Ihe  second  pliw*.  for  mieh  a 
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tyttttn  of  dUtrihutioiiM  h*  mt  »iiv«<Ating—it  m*  h»A,  the  tilvtnttgp 
Konlil  notbo  vcij  grMl.  Tl)9  cost  ofsti'iiniMigtiiM  U  nim-  no  tma  1, 
aiul  fkicl  *a<l  ii|ik<:'i!|i  ao  cli»ii,  tliat  the  coHt  of  iiisinUJTiJii);  nater 
works,  ilmru.  and  racn.  wouM  Almost  coual  llic  ti>lalo<i;t 'if  rugiiie 
jiowcr.  Ill  fac-t,  witli  tlie  taUlrantuf  iiiiUlUtii'u  I'f  £59.000,  tli«n'  ia 
oulj  £2,1000  yc4r  fijr  motive  ])owcr,  auJ  il'  llii»  wlti-  i"ntii-l_v  Mn.-iit 
AWny  it  u':i(il>l  }ii-o)ut>Iy  b«  •^iiite  piiiiiiIUiil  l)y  (II-'  irost  at  itit-Hvitt  on 
oapitftt  ml  ti[.k*->por»jitMviorkii.  Tlit  r|nMlioii  of  (>erUiiiiy  wm  ivrv 
importMit :  nothing,  hn  tliniight.  Jiil  wj  timi^li  lurni  In  thi-  wjireail  ur 
thalijtht  a*  tl>ric»iiliiitti  railiin'i.iiuil  allhoiixl)  Ihry  mint  not  ('citii^bv  a 
now  nyakiii  like  tW  Omirnmir  I«n  innrli,  yet  hn  tiiicht  ilJite  Lliat  at 
KautD^on  *'<nirt.  fnr  wlifch  lio  wiw  loiigniUiiiK  tn^imvi.  Tlitrc •n.-ii- 
tnvlaton  "cc?  iiik^I.  tiiry  lisd  l^nii  wurkiuf;  •'.■im-  IS  iiiiirIIi",  utiil  timl 
not  had  a  ■iii^b  lif(lit  gn  otil  fmni  failurr  ,.i  --iinviil.  Hr  llmo^lit 
tbU  was  nnti>wnrr)ijr,  an  tlinwun"  tliiiiucmiM  hnnllylai  oiiit  uri-ii  <■(  n 
HMF  gM  a>in]nttj.  At  Vionnn.  ngniii.  tni?y  liml  Imeii  nnrkiiiK  f"r  «inin 
ytifi  with  KociimuUtora  without  ^xtiiiciion  or  liilcli  of  any  kiuil. 

A  vnU:  of  tUniikK  la  Iha  Chainiian  (Cvl.  Hauiillon,  K.K.,  iu  place 
of  tho  Attorncy-Cifiiwrftl)  conoliidnl  thn  mfoliiii;. 


PARLIAHENTARY   INTELLIGENCE. 


THK  CKNTK.\I,  TKI.KORAI'I!  OKKH  K. 

Mr.  P«BWlob  ukol  tIk-  l'<wtii»L>ter  f I'd^mI  vhrthcr  it  wa«  true 
tliAt  tlin  Tri-iuury  rrwiitly  dinporrn-il  ilial  clnrku  «in|ilijynl  nt 
lli«  rnnlnl  T»lp);ini<h  Oflii'v  liail  for  tli<<{iut  18  ynitrn  hfrii  |wiii|  a  ilny'it 
|ay  too  tniicli  ;  wlieihcr  two  d«y«'  pay  km  •Wiictn]  frorn  th«-  nlarinx 
af  tfav  atairalVr  onr  tvock'a  noticp  ;  wlirihor,  an  a  poiihevihciici^  of  thin 
(liaciivcty,  foiitiiRlitly  p«vinciitM  liii'I  1«,^iiflWi>li(nl  ;  sinl  ^vlictlinr  thv 

Clvrkll  )itlfl  COMU'Ltioilll   '.H  Hllr'Tl  ctj3lt>}^'   Illll'rTl^   Ul^ri  TU.tLlr  111  t)L4'  IiiimIv'  <>f 

jrtoMit  1  anil,  if  40,  whctljer  h.«  woiiM  ootisMt  tlio  a-lvitahility  i>f 
'lug  tli«ati  clerka  wMkly,  an  was  done  in  Msveni  uthor  ><rsach<>8  of 
!  Pott  Oflloc  aecTiiN). 
Mr.  KiUkM  :  Iu  r«|ily  to  tlie  Uou.  iii'  inbur.  I  luro  to 
sbiln  lliit  tlm  (>vpr-|«yiiivrit  t(>  uhii-li  lir  »1liiJra  in  liis  i|iic«* 
linn  niM  lirotiRht  iimli^r  my  notice  by  thu  (,'om]itiullcr  witl 
Aa>lit<T-(*«ninDl.  Most  of  the  olficers  DUjpI«yt*l  at  the  Central 
T«lcgrapk  CHKm  *[e  {>aid  on  a  icali^  of  anritinl  luInriMi,  and  in 
ooiiMqtwnc*  i>T  ]uymaiit  h*iag  niaiU  forlitigliily  aii  i>tlra  ilay'a  |iay- 
msnt  waa  mulr  in  nnliiiai'y  yirarc,  ntiFl  iwd  iIaj-ii'  I'xtra  [mymviit  in 
(cap  vurs.  TIip  qrpulion  hAriiiK  lirm  n-tfripil  u>  tlm Trramity.  icwia 
tlm'lod  that  from  anil  nfUr  tlii^  Slut  of  M«rcli,  18ff7,  thi-  nctiml  luinnivl 
Mlary  tiuly  sLouIJ  l>t  |«iil,  *j>A  t:oii»;iiuciit[y,  In  umking  the  laat  ]<ay- 

Uivnt  f'-T  W  yn"  tn  tliii  Si't  of  Mnrcti  \iir.\,  Vilig  ]i'iil«  J'lvr,  tlin  "xlrft 
fMymvut  for  tVo  ilays  wiw  inv(  niA.!".-.  Ah  I  vcitu  iiuwiliitip  t.i  «llfr  th« 
pwioJ  of  |iayiiipiil,  I  f^v  iiiHtriR-iloiix  that  aii  ailva-iii'i^  of  vilary, 
calciUatoil  to  tli^  ii»ait^sl  iiohiliI.  &lioiild  t«  iiiaili.  in  l)i«  tlii'l<IIi'  of  errry 
moiitti,  ttic  bnlaiicu  Ititi;;  juiil  at  llii'  cml  of  tliu  tnntitli.  And  I  do 
not  think  il  HDiiM  lie  iIib  wiali  of  the  iiI^okih  that  tlicit  wii(;iw  iibaultl 
bo  }>ai4  weekly. 

THE  POST  OFFICE  IN  EDlSBURCtt. 

lit  aunvd  Iu  Mr.  WftllAO*. 

Hr.  ]t«ik«a  Mini  :  T)i>'  utHi:u  of  the  nnneTiii  nf  the  MiilUuil  Dintricl 
of  .SokIIiikI  in  Hut  ji&iL  -jS  I.Iic  ntta  III  lull  me  lit  of  thu  i'ont  OHriv  in  Kiliir 
bnij[h.  Ill  aMorJaiiM  n'ilh  a  rule  appli«Ab]f  lo  tlic  whole  of  the 
Uiiitfil  Kiti^lriiii,  Lhr  Kiirviiyor'ii  KtatiDiiarv  elH'ku  nn  lionii"  oil  lliu 
i-Htfllilinhmriit  of  tiro  villi' iai  [mt  nflicM.  'iIib  I'ojit  OtRm  oil  Ihi-  wtalr 
liahinniit  nfnliicli  thr  itaiioiinry  drrk*  In  th<-  xurrrynr  of  tlic  Miilluinl 
IHAtrirt  of  Scotland  an;  borne  b  Dnmlcc  ;  and  it  in  only  the  uilary 
wliicli  iltcy  would  leneivo  n'cre  tbey  cniiiloyMl  at  Uitmlri:  llint  tlicy 
noeiv* aj)  iititLiMiAry  civrka.  Ortv  and  slwvi-  tlil*  nnlnry  tliry  r..i'.>ivi.' 
■  RMdal  alloxr»iie«  ;  but  it  W  tint.  tln>  caw  tliat,  in  eftri'.i''^\IflnjNi  ot  tin- 
withdrawal  of  two  mmnbcra  of  the  Iiutid<<u  Mtuhliulimftit  to  act  as 
statluiuiy  clerk«^aiiy  ou»  at  Doadm  prrfoiiiia  hl|jliei'  itiilieH  or  uxieiTM 
a  lower  aidary  tliau  li<>  ulhtiwiM  would— tlia  uktaUhabiiiciit  lutviiig 
lieen  qwcially  uljutilcil  to  tinirida  ot^iiist  siuik  »i:antiiigciicy. 


BAILWAV  COMI'ANIKS  AND  THE  POST  OFFICE. 

Mr.  ^bMtt*B  wkvrl  tlic  I'u<ttiiitu<ti<r-Oenoral  wlMlirr  (ho  moitoiwly.  in 
virtnti  of  which  hf  ha^l  iliroctnd  milway  companio*  to  tltwMitJinio  the 
conveyanof  of  loticr  "  jicr  raiJ,"  wsR  Doiifrrretl  n|in(i  tlio  huldur  of  his 
oflico  prior  lo  the  intrixliioCion  of  the  p^iiny  [Kwinl  wrrii.'o  ;  wlietlief 
any  fuiihi5[  iwiroTn  hvl  bcon  coiifrtiril  In  Ihli  rviiicci  u|iun  Ilio  I'ml' 
masliTt-liritural  ituiioK  llw  l«at  li"lf  tmilury  ;  ttliHthfr  any  of  Iub 
iirctleomMWB  in  office  liatl  ever  inturfcnnl  uiik  tlir  priu^tixv  of  wilding 
Wttciv  naoditiK  i'\[<n)il.iuii  I'y  niil  ;  mid  nLvtiipr,  |i<<pdiiic  thv  iiiijiiiry 
bv  a  dAfUkrbuental  i;<iniinltt««,  \w  would  allow  the  (ira«ticr  to  br  con- 
hni)i-d. 

Mr.  K»tk«i :  Tlte  nionu|ioIy  tefairtd  to  by  tfaa  lion,  nietnhnr  waa 
Confonnd  upon  the  I'ontinaxtcT'Oeneral  lonv  prior  to  tlie  intiiKlnrtion 
of  ponnr  )inntiy.-e,  aiiil  ban  Iwcn  cmitiniiod  l>y  ratious  ntntiItc-«  iiji  to 
the  intMMit  iimo.  Tliurc  li«>  bf«a  do  aAttuainn  of  tlio  i'ottinaatri- 
Utniral'H  powar*  iu  thi*  riAjwct  aiiici-  the  i'ii»l  Olli««  Act*  of  tlin  lir>>l 
j5a(ofhnr  Uajiwty'a  niaii.  KrprrKnlalinuH  havo  lioon  itiwle  fixim 
tfaDS  to  time  liv  «iicciw>ive  P»<tiii.aiil«rH  (IrnmU  lo  vuriouB  imrryiiitc 
■fuwlM  ai  to  ths  illegal  <'«rniiKr  of  kiltcrit.  Kor  my  own  (url.  I  wUI 
UY  that,  while  tvery  clfort  ahall  lio  niadt-  lo  ctTcct  aii  «nuii;^'riit;itt 
nnitih  slull  W  (i>iirriiieiil  to  th<  pul'li^,  and  at  tliv  kiiiii:  liiiic  local, 
[  have  iiul  tliu  (Kiwir  10  BaJiction  tliu  ivvival  i-r  »  piiu-li<»:  wtiioli  lliv 
Uw  forbids. 


COMPANIES'  MEETINGS. 


WEST  INDIAN  AND  PANAMA  TELEGRAPH  COMPANY. 

A  meeliiiK  of  th«  shai»hol.lci>  of  tlia  Viral  Indian  nml  PaUMU 
Teleitnti'li  I'  inpiny,  T.itnil>-il,  nu  h«lil  at  Wiiii'licsier  llenae  ou 
M'riliii'-uliiy.  Mr.  O.  W.  S»rla  |irr*i<liii^, 

TIk^  Cluilrmiui,  in  tiiixhik  (lie  adoplion  ul  tbo  irrrart,  Mtd  tli« 
n-Milt  of  tin-  liJlf^.uiii  urtik  WJ*  iDoitt  ■uixvMirul,  MUMtmnr  that  il 
wwt  llir  jVHiriirlislf  nnlifl  yiar.  It  mu  Iht  ntoat  proSUbfo  MlT-Jor 
xiiii'i'  1383.  ItloHl  of  ilia-jD  would  b>!  avar?  thnl  lliu  cugar  emp  U>dk 
pUi.c  ill  tin-  tir«  half  of  thu  year,  and  raiinnl  a  Rnwd  datl  of  I'K 
Kri^pliiiiK  in  caiiiicrtiun  vrilh  tboM)  cii>|».  ThiTrf'in;,  the  aHonil  half 
wuB  not  HO  Miic;i;uitfiil  in  tlie  nay  of  irt^uiir.  Thi'  aitmunt  llwy  mwivvil 
[v  iiiilii  iMui  not  tuiiiil  l>>  thnt  of  »(liur  tn»i><>tlliiiili>:  trlrgi-aph  oom- 
)>ntiiH)i.  Ak  <•»!  t'i«  ciLp.'  ill  188S.  titry  hid  bud  a  tvrtnin  nunlwr 
of  wltiiirall«.  Tlioy  h&d  had  iii  th(>  Dm  ]ilac«  ati  iiicmaM)  of 
revenue,  mhI  in  thti  hm-otii1  pUce  they  Iiwl  ehart^rcil  nno  of 
the  »hi|M  to  tilt  National  Olefin  Coiiitirny.  wliidi  liaJ  rellcvwi  tbcin 
of  the  niaiiitPiianc*'  of  tlirr  Bliip,  *t  veil  ad  Faniei]  moucy  fo«  tho  Com- 
pany.     Ir  aitditioii  III  tlimci  ttni  i-irrunintanct^  thcttt  hail  been  a  pnAi 


oil  till-  i-t('li*ijtF,  which,  gcncrallT  ijienkin;^  caoMxl  a  Iom,  Tlity  l»ail 
alw  saved  £SSO  on  tli-hL-uiiDea.  ThoHi  MMiihiMnl  uQabled  tltrin  t«  ntjr 
IQtt.  ^wr  xiinn)  on  nonniinL  of  (hnarmaniardttidinil  nil  the  WirtA  Prafn'- 
rlici-Kbanis.  Ilin  luiimint  addiHl  iq  the  mu>ive  ftind  waji  n^tial  In  Ut^ 
C»lc«llBlerl  anmnnl  of  doiunciatiioli.  Ttuit  (iiml  mr-  will  iiwuml,  andal 
lirawiit  {•i-ici-'  WAD  wii?lh  £8,000  dk.ik-  tlian  put  donn  at.  Thv  tvfmn 
to  tlic  I'uilo  Kico  cahh-  had  Uvu  tiKut  ('HiniiHivc,  It  hwl  eoti  alto- 
gclh'-r  £31,000  ill  cnl^li;  111  iif,  lo  H.J  iKfLhinx  "f  Ihu  oohI  •-!  Ihu  ihija 
pmployo.1  in  the  work.  It  vrxa.  hmwv*r,  atifiolutely  ne«iMKwy  for  ihem 
tu  ivtriy  uiil  thc>  rvpaiix,  iiia«iiiut>h  aa  tlie  ^<ulk  of  tli*ir  wutk 
lay  I'flfllward  of  I'urlo  Bioi\  and  nntil  ihia  work  waa  done. 
Uicv  ^iv^ii-'  il('|>vndiji|*  fiT  thL*  bulk  of  thtnr  InmntB  upon  odd 
i-uUt'.  Whuii  ihc  rvjiiiil  niM  i.-mioil.  he  hiul  hu|Kvl  to  Iw  alilii  lo 
nay,  for  tlw  linil  timir,  that  all  Ibc  rahlm  weic  in  woikiii^  'fnler.  But 
niiop  Ihi!  rviwrt  wan  i.^wumI  ibero  liiui  Ihwii  a  hitvftkdowti  in  tlxi  Si. 
Viiievnt-IUrlNiilcKH  cjv'ile,  which  naaono  of  thdr  ringl*  nyttenia  Tl* 
ptilntiint  WPte,  in  (•oiiwijiiDDee.  att>'<>tiiiu  for  a  diipltnttn  oibU,  Init  M  It 
wan  an  iini'i'riiii' erativH  lini^,  owing  In  l.hi^  c«nditionii  under  whink  it 
wni  rut  down,  th<.  I'nminiiy  haii  iioviitcl  out  that  iiiUm«  tiMra  *■*  ■ 
niCKUrimlioii  nf  IIioni'  ninditionN,  i)i<rv  could  no[  invust  nK>r«  ntoacy  m 
an  unnimiiiMirative  iindvitAkiiig.  Tfioy  wrri^  iiuitc  i«ady  to  meet  tbo 
vvl'-ii  il-"  liAlf  WHy.  Aflrr  HtHltug  lliat  tfiTo  ii->«  uulhiii^  in  thi:  aix^innta 
lo  call  for  rpmnrka,  th"  Chairman  oonclodNl  with  a  i»'fi'rTnri>  lo  Iha 
iloslh  of  Mr.  W.  AlibuH,  wjifcially  to  hia  ouuBMtion  Vilh  Ihia 
(_'Dtii|iiuiy, 

Mr.  Uorum  Maid  the  r^iiart  did  iini  give  the  fifcnra  (or  tlm'ynr, 
hul  lie  woiitJ  ilumi.  'Hirir  riinltiijp  in  1687  HVro  £91,918  ;  hut  tlw 
inti-irnl  on  invi-alniFntB  did  imt  li^nirr  in  Ui#  n:pait.  TiMy  hnnijcbt 
th*  rwnij'tn  11  [■  (o  £%,897.  The  eDtirvcxtwcvn,  ii»ohidiiiiE  iol'rott  o«i 
drl>  tilniH,  wa.4  £16,870  foi  llir  y«ir.  H<' lulcnUteil  that  tkis  wa* 
*ullii-leiil  to  pav  the  iiilriist  oti  the  jiiiifvmii'r  ulinrrA.  anil  loav*  B».  na 
the  onlin.iTy  Hlnin-H.  Thi*  being  tho  cnsp,  he  wu  rainprisMl  diatr- 
holden  wrrp  content  tn  til  dnim  and  ie«rire  notldag.  The  ftct  w»». 
like  tlic  1ioy»  of  Dothc^hor'A  Hall,  they  had  h*d  all  th«  lilf  grouud  oBt 
c-fthcoi  t>r  ill-ii«agc.  Tlioy  wvr#  in  a  aplui'Uil  lyiuiiu trivial  po«itim, 
and  yel  worn  r«apiiia;  no  «itviintiif;e  ax  BtmnbQMcrii.  They  wtt" 
MTsing  6«.  on  ^md  ordinary  ^r«,  and  jtf'  th«  ahareo  w«m 
aellins  at  2*.  in  the  £.  They  had  a  nmtm  ftuxt  of  £130,000. 
aud  £10,000  In  ^IdltliFU.  Yet  U^iauiw  ortlienrrHUiior internet,  utuch 
amt'Untcd  In  £65,000,  the  ojiliiiuy  thntr.hoblem  wetw  gnltiog  natliiuj;- 
Ttie  iiiuLUr  mi;;h(  i-iuily  In-  jiiit  iijioii  a  fait  baaia  in  a  frw  niniilhiliy 
getting  a  thurt  Act  of  I'stliniii^iit  jhumciI.  Why  alioiild  il  not  m 
done  f  If  the  ariPHm  •nvtv  mid  i>fl,  thva  £tOstiarM  wouhl  ti"  wllia^ 
frit  £b.  initcad  (if  a  niUcmhli'  Zt.  in  thi^  j>oMnd.  Ha  could  *lloi4  Ift 
vnit,  but  tliero  wi^ri'  hiindrclii  of  nmnll  nharvholder*  who  ooahl  DOL 
ThiT"  »M  no  iifiiil  tn  wait  ft>r  iin  iTn|in)veniciil  of  liii«in««.  They 
Kftv  alirmij  in  a  aUtc  of  pionjicriry  ;  nnil,  if  the  LMrwlon  would 
adopt  lhi«  policy,  ihey  would  iiinke  the  Ccifiiiianv  a  tnniniercUl 
aticccM,  iiotoad  of  t-oe  uf  tlii- gruatwt  falliitcti  erci  t;nDwu,  If  they 
wfjf.  too  [«>or,  *hy  dill  tlii-y  i*y  2,000  ^uiiiMs  a  year  to  the  Dirictora 
in  ft'na !  A  |>nrir  hBtilmipt  (>om[idnT  ought  not  to  do  H.  It  waa 
itL0]i8tn>nfi,  and  Isa  thould  not  fail  to  lift  hia  volc«  np  Ofiaitut  It  nnlll 
mii-li  n  ntatfl  uf  allairs  n'ai  rt'iuuved.  llv  waa  one  irf  ilte  UlMU  ahw*- 
hiiLdui?  Ill'  the  Coiiifany,  ftud  he  thuulil  notfxwM  to  DMnpLain.  Tlie 
nhuri'holilL'iB  tnwtoil  the  DireotiKs  lilwrally,  and  oi^hl  to  W  tnMMl 
libnully  in  i«tun).  He  winbcd  to  mnvv  :  "  Rcaolvpit  th»t  until  tli« 
nri  eiiif  of  'llviil«nd  on  tits  lirit  and  HV>-iid  picfcraoc*  aliarm  ant  pkiil 
oir,  no  fui'lln-r  nnma  lie  pUo^l  lo  tho  iMCtvci  fnnd. 

Thu  duUnnsji :  It  in  nut  wini[wtrni  for  you  tomovo  ■  mtiBtioanr 
ivhirii  nil  noiirn  hui  lieen  i^vnn.  It  ix,  tiMtiluc,  a  nsorutiiu)  otfectlng 
onrof  the  finidnmriital  orticlmof  aMoiatioo, 

Mr.  Hortsii :  I  morr  i;  ili  annmcndmcnl  to  tlicTeporU  I  thfuk  I 
kiioff  lufllcient  of  the  |;ncH.'C'fiiK' of  conipAcy  mtvlingH  to  know  1  hart 
>i  right  tn  do  '■II.  I  protv»t  agAini^t  it>)  not  bring  r»c*i»«L 
Tlir  ClialnBAB  d»clinM  to  reccix*  ili#  r«^Blian. 
Mr.  Firth  Mill  the  (]ii««ion  of  uldiiing  tli»  rvaarre  huid  I  a  j»,y  off 
the  ain>;iTa  of  liitoiesi  waaone  far  t!i(^  dirtcton.  Ibaamueh  a«  tlu>y  bad 
now  an  a-vuilabld  balaiitv  )ior  aiiuiuu  of  £17,000,  tlircv  or  four  yraa 
"'oiilil  Hiilfi™  t'l  [ay  off  tlw  nJTi.*|-s,  Thi?y  cinM,  tli«ivfM«.  '  """ 
(i.iniani  lo  tlip  ftitniv  with  riitibrdctivu,  and  niighl  now 
ha^^hl^I.  Hi-  wonld  liLr  t.,  fcnuw,  h^»««v<M,  i/  tlw  Uitv^ors  tli 
now  think  the  rrHeivc  liind  Ibi)|>u  ■•nough. 

Thu  Chalmuui  urgu<l  liie  :il<u>Itile  luTrtMily  of  |<rTv«Fviii|:  th«  in^m 
fund  inbu.'l.  Wiix  it  right  for  a  cuinipany  coi|>l<>yiug  a  d^prnmliWr 
plani  mil  In  nrl  nnidr  a  ^nm  rtdt  ulalcit  tf.  rirpimenl  Ibc  depnvrialiiio  "f 
It '  That  vnu  tlic  cnix  ol  tho  wholr  i|uiJsliou.  Thi-  Iitmcton  otlcnbtnl 
tliat  tboy  wanlrd  the  rMorvt  luuil  at  klioitl  what  u  «m  bow.     Dot 


ttiia  tJTiia  next  ytAT  t.hi>7  would  faav«  to  wld  la  it  niiotlier  fMr'n 
dcprcdatinn, 

AfUr  iomti  further  (liwiuaioti  tlio  icpurt  na  sj(ranl  lo.     llBtsn.  W, 
Ewlo  «b<l  W,  Fori  www  m-electwl  Diteotore. 


LOHDON-PLATINO  BRAZILIAN  TELEGRAPH  COMPANY. 

Tlifl  Until  orliiiiT^-  ;{tncr«I  iiituliue  of  the  Limiloii -I'Jutirio  Ui-uiliAn 
Tolegnnli  (.'ompoiiy,  I.iniitMl,  ma  ImH  oh  T\i«4(Ia;  at  WinehsatM- 
b«uw.  Olal  Krcinil'Klrf'Pt. 

8tr  J*lLB  Pwidar  preildwl,  sliI,  in  moving  llw  a(]«|iti'in  of  ihv 
K[«iL  nii'l  (111  ilecUittiou  of  a  iIIvIiJi-ikI  of  So.  •  Blinm.  I'eiiiliidnl  thpm 
tkal  al  tlifir  loal  iinlinarv  iiK^vtiiifi.  A  jrar  nK".  )■"  tefi-I'ml  to  uvV'itU- 
Inti*  that  vnm  goititf  un  nitli  the  Biaxilinii  (liiTPriJiiivnt  sml  witit  t]i« 
WMtem  uiil  Rmilitiii  Coinfmny  *itli  ii  ncvr  to  Ihc  lutt?t  tnkinK  nvct 
t)i«  maiUMincnt  nl  tb«  CDiiuiany'a  aHaira.  Tlicuc  ii-.f;<jItiiti<Mii  lia<l 
trTTnitMtiMl,  Riid  iii('olfij)»  liul  lw(-ii  hiil'l  aiiiiniriii^  tJie  uri'anf'L'iiK-iiU 
whirl)  hail  ln->-<i  I'htiu'  In  lii'twurii  lliii  twiicnriiTiOiiii  *. 

Mr.  Wr^aoiM  TMwy  Mw^ngnlnl  ttir  iiintioii,  wlnrh  waa  iiKIcnl  to. 

Tbo  iraoltitinii  iiMwI  «t  the  iiici>tin;t  ""  ll""  87th  ult,,  n|i|iri>vinx 
Ihv  aK">«">i;iit  wita  th«  Wi»tcm  ami  Itnui  un  Cainpany,  vtax  after- 
warija<ii>iiAnitnl. 

WESTERN  AND  BRAZTLIAN  TELEGRAPH  COMPANY. 

At  a  Kpteial  ei7iir<nl  nicctiti);  »f  tlir  Wi^ili'id  ami  Bn'.ition  T^^Itigfapti 
C>ln|Miiy,  LiiiiLtf.Ht,  IikIiI  nn  'Vin^luy,  at  \Vi!i(')iwl><r  Huum>,  Olit 
lli'iMl'iitny^l.  Mr.  W.  Aiiitr^'i-t  in  tlicHmir.  Ili<-  twildlioim  jmanl  nl 
^the  mrrliDjt  on  llir  26tli  ult,  ivcii' i-oiifirtiiiHl.  Thcj  ninni  for  makiuff 
Jii  nItctntiiiiiK  in  llir  arliclrx  of  oKwirUlinn  of  thr  rnni|>aiiy  : 
viiig  the  aftrctmiMit  injuin  ivitU  the  Loii-lon  I'latinn-Hnxiliaii 
iltgni|>li  Com  lull  y  for  M-viuiiinj;;  Lliat  i^otiiimnv'"  iii'<lci'ii>kiii^ ;  -nvl 
for  inercoufng  thaoipitai  oftho  ('■iinnany  l<>  £1  .£OO,O0O  hy  tliv  vnKlixn 
of  30,090 *bflr«  of  £16iiacl),  to  raiik  jW*  iiwir  with  llii;  Mwtin^ 
orUiaari-  alum  of  thv  CoMi[>aiiy. 


WOODHOUSE  AND  BAWSON,  LIMITED. 

lui'vtiug  of  Ltie  KJiaivbolik'M  111  W omlhoii^L- 
bell  uu  Tuiwlay  at  the  Clly  TeriiiliiiM 

U«nt«u«t-G«a«nU  Sir  John  StvkM.  vvlm   {inniilvil,   atatnl— 

rofi^rnn^  to  I  be  -iliirct  oC  II117  irK'vtiD^  I  hat  it  noiiM  linvv  been  (Xtni]>i)- 
ti*nt  for  lh«  Uirvctoni  to  Fiavi-  iJLV-larFit  ati  inti^riiu  iliriiliMJil.  imd  lo  liars 
mailiFB  fiiriliMioii^nfalmri'-i  ii-ilhmitciilltiJKUjp'n''™.!  uii.'hHii^.  Iiiitthny 
1ia>l  tliiiiif^it  it  iHTltrr  to  act  aa  Ilii-y  lijul  iliiiii-.  Thuy  Iiiul  Miliniiltvd  a 
tiolaiin  -ihi-nt,  n-hicli  vronM  nhow  Chut  the  Dirri^tniit  •liK-iKtoii  lu  to  tlio 
ialcnui  iliviili-ud  wa.>  jutlitird,  nliJ  it  vmiiVl  I'lialili'  thr  tliniT-holilcn  to 
fottn  an  oiiinion  on  ttio  |xAiitJon  of  i\\-Q  Coniiiiuiy.  Tli«  iir't  Itnll-year'a 
W(irkiii|{  liail  givvii  lh«iii  a  |irnrit  uf  'iri:!  40  ihj  oint.  ]kt  ntiiiiiiii,  but 
lite  Dirvcton  uniiiil  lii^rljkii-  11  ilivi')<'ii<l  ■»%  tii"  rslv  •>!  »ol  looiv  thuu 
12  percent,  jierantiiiiii.  Thvy  Ihou^Iit  it  irioi^  pniilr/itl  to  carry  tli<! 
lemauiler — more  than  £8,00()—tu  tlip  ourreiil  1ia]f*year.  M|i«claUy  u 
It  oonaisleil  iiriiniinUly  ol  »liai«  m  olliifi-couL|B!nlM,  i»liieL  \itn  gmm- 
iof;  Ib  raluu.  Siuoo  Uio  roniialiuii  of  ilie  Cuiiijiuiiv  they  hail  aeqiijreil 
MUK  ralualilc  jiatfiitoataiiiunily  nominal  {irici-.  "riiL- aulnal  amountof 
worituis  capital  liroiiglit  into  tl>*  biuiuiw  on  it*  hvin^  Innir-I  luto 
■  llmitu  tomnany  wax  only  £2,855,  the  Honnl  hnviuK  r^uoni^'rv-i  it 
■dvtalile  at  itii-  fonnalion  of  tliit  Cviniinu^  to  Ix^pu  wiili  a  Kmall 
eapita]  anil  gruluaUy  to  extvnd  thn  lniiiinuK  aa  tin')'  miw  Ht,  th>' 
tntareat  paid  on  wlvanw*  from  thi!  baukoni  tiRitJo  iiaininal  coniTutrm! 
with  tht'  prolil  nnolf.  Aa  to  ihc  iiicrcnac  of  capitnT  now  propoMit,  lie 
miglil  Qicntiou  tUat  Urgo  coiilranta  far  li&hcing,  thcpimliiiig  ofjiatiiitii 
abiuail,  iiiiiit  tlia  Illallu^■lll^tlt^>'  uf  i>liiiit  at  Ikhoi'  ti-ipiiii-il  llmiii  to  Yir  'iiit 
of  th'ir  capital  (or  ooiiMili-rabli  jwriciilc.  Thry  ha-l  nnxr  iIivMhI  on 
UiUiDgA^OOO  uf  Ibn  ortlintry  tlini'r^  (ou  whicb  tlicy  proiioM^I  to  viitl  np 
hy  tbe  lat  of  July  35b,  aaliaiv.  ll)t<  nam"  arDoiiuL  a.1  liii-l  l.i<wii  ijalli-d  uji 
out  tiM  Ant  iMii«)  and  XSO.OOO  lu  b  [h-t  com.  lti-»t  luuctco^u  ik-U'UKin  s 
nf  £100  nu'li,  on  vihkU  £15,000  hhiiUK'  pniil  tip  l<y  il>i'  Ul  at  .Inly, 
•iiil  lilt  rciuiuiiiirr  by  lliv  cml  of  thu  yuar.  lini^iorLanl  iiui^utiatiiitiH, 
whicli  li^ail  ex(«iiilvil  orprniiiiy  inoiillii,  itinl  whicK  woiilil  ImuI  U'  ■ 
Urge  oxt^iiaion  of  their  huniiiFss,  hail  hvun  t>ronf>hl  to  a  inliafactory 
condtunon. 

Inuiinrcrtn  n  (|iii<»tion,  thcrtmiriiianiiUti'<I  tlut  at  tlia  onli»t  only 
14,000  of  the  aharcfl  vn^n  placiil  -it  tho  (li«|«**l  of  iho  public,  Tlio 
iaMM  BOW  pragHMixl  vriu  jni't  of  tbo  ori^innl  iMpltAl. 


m 


PROVISIONAL  PATENTS.  1888. 


* 


M*v  1. 
6667.  liBpmvononui  In  Moondwry  batt«rl«B  or  vloatrlo  nooomu- 
latora.       Iti-ujnitun   Diiviil   \Vi!tiuiii!i,  lliulul    ItiLiik   lliiililiu^, 
Brislol, 
6680.  ImprovMUMibilnalAatrlonUIwmT*.  GMtrgoBilvaidyauelLiD, 
L  67,  Ohanr44>--lBtio,  AfiiltlhiKX.     (Hainuol  Trott,  Ifora  Sculla.) 

f  May  6. 

6740.  An    Improrwd   portcUs  oloattl«  tanp.    iaitien  Turbott«a 

ArniBlruLi^  auil   AugimU-   S<;it'.itlli(-(,  (},   (Jiinlity  court,  London, 

w.c. 

May  7. 
6772,  IiBi»rovD>a«nts  In  «l«etrlo»l  nefwnrlng,  tvatlag.  Mnd  otb«r 

apparatoa.     TliL'cdi-ti'   C.illiiilii'ins-,  14,  .Viiiijiliil-.nTiiUi ,  Lou- 
don, >i. 

May  8. 
I,  ABlBMnaUBttobacAUMI  tho  "AntoButle  tolnnt«srkpb.*' 
Frederick  JaniM  Tril?ii»rd,  Broiiforii  Lvlgu,  I'lignimi. 


6836. 
t876. 

6889. 

6893. 

6W7. 
6609. 
«910. 
6H27. 

6628. 
6S53. 

6986. 

698B. 


id 

'4 


Ab  InxtmniMit  IBr  tite  mMumromcni  vt  tlM  B»aMBtBBtB  ot 
eloot»^iiinciicillc  IndocUoa.  Atihm  Priticv  Chattook,  Uni* 
vi'iiiiy  f'iitl<'(;r.  l.iTcipO'il. 

Ab  ol««tr*-4ynAmte  rainy  tor  oanatajit  or  ▼mrylBS 
fiorronts.       Wjllimi    Klwani   Ayrrim.  .lolin   IViry   ami   llaiid 

Cook,  Till'  r:ilj-  nnd  llHildtnt  !/)iiilnii  Initlilnti'. 

iBtproTMoaala  In  a|ip*raiaa  for  ma»aiulac  aloalrls 
oumiata.     Ilv-njiiuin  Aion,  6,  Loid-nlmat,  Lirvijiool, 

M*v9. 

ImproTame&U  In  dynBmoa  And  motora.  Ollvi-i  t'irili  aiiil 
Rlwiiiil  WriKliI  t'mliln'"'.  Siiiilmiil^*'' ChniTiUn.  Bifdfoii],  Voik- 
-■"htri', 

InpravomoBta  tn  aloctro-nuiKnotlo  and  vwgnoto-alaatrls 
goBsralora.     K<l»u^l  Cov  U'alki'r,  lixilington. 

ImpTovemonta  la  atone*  battorlan.  MnriU  Inimiaclit  £8^ 
UhaiiL.'rry  imii.',  [>>iiilou, 

)[<iii){tittiii,  1.  rilkiii(;Ii>ii'riail,  rfokliniii.  I.undoii,  8.K.  |^H 

A  aystaBi  ofoUetrto  llghtlnc     E<lu»tJ  loiiu  Uonglituii,  l^' 

ri11ilii)^I'>'i'i<iA'I,  IVikliiiir],  LmikIiio,  8.  R 

ImproveiDBBtB  tn  oleotiioally  propaOBd  Tablslaa.  and  aj^ 
plluicos  connected  thcrvwltb.      Miilini-I  lUdi'lilfr  Wsril.  56. 

elm ivluiji;,  l,'"'lidiiN,  W.C 

lBipr»T*naBta  In  elactrto  avitohaa.  Fi<d»rik  Vilhclm 
An•l•'[^''t1  ami  Juliti  KmiuiujI  ThIv.  i.  KUrii'i'ii'l,  Temple,  K.C. 

InproTomenta  In  ol««trl«  gaa-Uchtank     Willinni  Soutliw 
6^  LoiJ-hlrtvl,  Livfc^Hitd. 

MATia 

laworad  nrltoh  for  alectrk*!  tnunonra.    &loriu  Iinnitaich 

Improvtttuonta  tn  the  metbod  and  bmmuis  »t  aopplylas 
«lootrlo,xUyworlicd  vuliiclo  wttb  rreab  aota  «(  aoaumn- 
Iktora  or  BquivMlent  Miur««a  ot  alBctrlolty.  Mi<.'lia-{ 
lUdditiv  Want, 55,  Cluinccry  Un<!,  London,  W.U. 


6000. 


7189. 


8206. 


6495. 


9696. 


2246. 


SMZ. 


5203. 


Hnpkii 


COMJ'I.ETB  SPECriaCATIONS  ACCEPTED. 

UavS,  1887. 
Improvomenta    In    al*oer«>BtagBotle    Apparntna  r«r  Mw 
antomAtlo  llghtlns    "ul    oxttuKnlatiing    of    gnu    Inmpa. 

Juluiiii    H'ldi.jir    .Solttllci'   iivl    Cliiinluiii    Mvyet,    116,    L'aliUi9U> 

Ktrael,  Liiiidon. 

Mvv  17.  1887. 

Impraveuoata  in  ao«ondary   battArtea.     \VilliH.ni 
Aki.>iil«r,  67,  ClintiM-ry  laiio,  Loudoii. 

JVHK  7.  1&S7. 

Apparatua  for  ofFoattng  bjr  tnaertlsn  of  a  eoln  tha  prodov-' 

Hon  of  Plootrto  light  for  a  oortaln  timo.  Div.m  Ht^itry 
Davirii  awt  Jutiii  Mi.'Bn\  ToiiiU'l,  2&,  .'iuulluiiipton  LuililiDga, 
C'liaurcrv  -Ihiiv,  Luuilon,  )V.C. 

.hrxKiS,  18C7. 

ImprovQmanta  la  oleotrlc  lampa.     .\1i'xandrr  Mnlvills  Clar 
63,  Cbitnuviy-lunr.  London.     (CaiDillo  Ucrloo,  France.) 

.lii-T  7,  1887. 

ImproveiBsBta  la  electrical  apporatiu  for  wWklag  railway 
■Ignala,  IlliuB  Ait;,'ii3iti<i  Tiinaii^,  Z.  Oii:<il  (!(^mj;('-HiicK'l,  West- 
iiiiuBlur,  Loiiilou,  i^.W. 

Hawk  2,  1888l 
Improvad  alaatrloal  lamp  and  projector,  and  matlMMi 
appljriBC  aaiiie  ror  marltlmo and  other  purpoaea.  fri'diricl 
Widtur.  5,  UilU'  Wmirln!M>.  U>mJchi.  K.1'. 

M.IUCU  3.  1B83. 
Improved  apparacua  tOv  T«(latMrUig  Um  eoBMiinptlMi  of 
olcotrlo  cnorgy,      il^-iiry    ILniugt-ji  l,i'i>;li,  22.  St'nthaiiipl"ii 
I>uil-Ju]g»,  CLiaiioiiy-laoi.',  W.L'.     {.Ivnu  Luui]iClorc,rarifl.) 

ArniL  7.  ISSS. 
A  motlicd  aC  and  apparatua  far  traaanitttac  amuida  t«  a 
(tUtanoo  by   uoana  of  tiglit       Lmiii    JuU^i    \ji    Tun  Id-..',  28, 
fiuiitliainptaa-liiuKliiiKH,  Luuduti,  W.U. 


SPECIFICATIOKS  PUBLISHED, 

1BS7. 

6231.  Oovcrning   by  o1oetr»'«liomleal  aetloa,  fte.      A.    Sli>l'|>c]rl 

and  \V.  J,  I..  Ilaniiltor.       Ud. 
6681.  Holdora  for  olcetrU  lampa     K  MaiiTilla  ani  W.  L  &Ui)];cu. 

8.1. 
7266.  FlM>nlor*o«pUon9r«lootrl«al  al«nalB.    C.  A<L«r.    8<L 
9853.  Dyaamo-alcotrto  maoUao*.     II.  Watt.    8<L 
!6,70a.  Klacirleal  gencratont.     T.  A.  iVlistni.     8J, 

(>i3.   DyBanoA-cloetrlo  fnrtfihirtca,     V:  ''*Mr[Kf.     Sd. 
734.  Oalvanio  battcrloa.    .1.  No.i>l.     &1. 
3483.  Baotrtoal  awltctica     T.  T.  ^cliinidt,     6il. 
36B5.  BlMtrlcal  Bwltebaa.    a  Shaipatidotlivn.    8(1. 
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COMPANIES'   STOCK  AND   SHARE   LIST. 


DmdMiii. 


a.rwi.    .. 

12  Feb.  .. 

12  Feb.  ... 

l5Fa 

IS  F«h.  .. 

12  Feb.,  S5 

2S  SUr.  ... 

18  Not.  ... 

IS  F«b.  ... 

2»Jiilr  .. 

28  Mar.  ... 

2SMm.  .. 

28  ll»r.    ,,- 

UAjiril  ... 
laAiwil  .,- 
1  F«fe  ... 
28  Oct.  ... 
12. Ian.    ... 

I  FA.    ... 

S  Jan.   ... 

2Ni»f.  ... 

3Jm.    ... 
»Uar.   .. 
1«  A|ml  ,,, 
12  April  ... 

3Jbi 


10/0 
20/0 


>'«oie. 


Arr'caii  Diro,l  4'^     .. 

A  iiglu-  A  iiii<ri(.-a  u  Unub  B.  L. 

—  fully  jNUiI   ..  „ 

Aiiglci-Aiitr'rii'.iu    

~  I'lrf.    

—  Dcf. 

HruilUn  Submarino 

Con  Tolnphonc  k  Miin    ... 
t^iU   

—  ]0?,  Pirf.    

Direct  Sranitli  , 

—  lO'^^  Pref.   

tlin-Ct  U'litwISUtM    

Kulom  .. 

—  «%P(*f.     

—  »%.  I8»    

'—  4%I>Bb.  Stook 

Kantrnt    Bxunsloa,    Aiut- 

tralaMu  ft  CliUin 

—  BV;  IVb,.  1891   

—  fiXl'"''.  iwo  

ISflO 

KaKtnni  A  H.  Afrira.li,  1900 

Ciwirian  Union  

(iloU'  TpkET»|i1i  Tnirt,., 

—  6%  Vnf.      

Great  Nortlicm  ....,„ 


Palil. 


Frloc 

Wcdnt*- 

day. 


DlrUlond. 


1  Mar     

s% 

M  FpU    

10/0 

t»  0(t 

i2;6 

Id  Nov 

ili 

l«»ai 

6% 

la  May    

t% 

HOor 

«/0 

15  K«b. 
U-iOrit 

W 

a  Frb.    ,.  ,.. 

30^0 

3  Jan 

8/0 

30  Nov. 

&;o 

1  llzr 

y^ 

29  Dee 

m 

31  Dtc    

»X 

H  Oct.    

»,^ 

14  Oct 

m 

I  Feb 

*% 

1  Feb 

9% 

aOKor 

■■■ 

IS  May. 'M... 

-  ■« 

2  Not 

51 

1  Uai 

xtao. 


Ct.  Northoni  B%  Dob..  'US. 
InduKabber.O.  P.  ATvl. 

IiKto-Buropun 

Lo  udon  PlatJao- BruUIu . , 

Mtuim  WcoUia 

OriitDtal  Telcpbooo  

Ktutcr'a 

Sirtu  ITiiited 

Sulitiurine 

tiiibinariiui  Ckbia  Trust    - 
Tdeicraph  OoutDK^on   ... 

—  *x.  isee    , 

UnitcirTnlaphonft 

Wnct  African 

—  aXDebii 

Wait  Gout  of  AiHTicB    .. 

—  «%I)etii 

WMtoni  ftnti  RruUlui 

—  Pivfcmd 

—  D»fcrt»d 

—  6%B  !!"!!!'.!"!'"!"!! 

WcM  India  atut  Panama  .. 

—  eXlatPrar.  

—  «%SiidPn)f. 

WMt  Union  of  U.8. 

—  «%SUrUikg   


rut. 


WadiMM- 


COMPANIES'   TRAFFIC    RECEIPTS. 


Naivv.                  . 

Biutliig. 

AnoBiit 

PublijibiKl. 

£4.312 

3,700 

1,800 

Publiahed. 

51,563 

Inc.  or  Dug. 

Kama. 

Biiilln«. 

AinoDiik 

IncotUtc 

Kone 
W.  >Uiy  n  ... 
M.  of  ApL  ... 
M.  pfFoV    ... 

Konc 
U.  of  Apl.    ... 

-f  £736 
+     119 

+  8.446 

H.  of  Mar.    ... 
U.  of  Apl,      .. 
None 
U.  ofApL    ... 
W.  Hoy  II  ... 
F.  Apnl  30    ... 

<37,asi 

21,400 

Pubiiabod. 

4,925 

s,e«8 

+  £l.S7fl 

Uniivd  SMm 

BMtoni. 

4-  asi 

Abbreviations:  W.,wFck:  F.,  fort]iit;bt;  M.,  montb. 


CITY    NOTES. 


CbMueofAddraaa.— TliP  ElecUie»!  Aiilumatic  Delivery  Box  Com- 
iniiy,  liiiTiiiiil,  liii' (.iki'ti  iillici-*  «1.  46.  Kiwtcbtaii. 

B*~-*"""  SabmorLao  ToUgTftpk  Conip*Ajr.^Thc  CialKa  ivcuipta 
oftbr  itrAnlian  .'ixihmariiin  T"lBffTaph  Comjuiny,  Liinitetl,  for  tho  wrk 
«nd«<l  May  It  ninoinitAd  fo  £4.S12. 

Wo«t«rn  nad  BnuUl»o  Tslasr«|ita  Campnoy.— Tliu  trsllii: 
rvovipl*  of  tb<c  VS'viUtii  and  Itra^^iliaxi  T'd<'((in]jlt  t'onipaay.  Limited, 
Epr  UV  mok  andM  May  U,  after  d»iuotiii>;  tlti\  Kftli  ol  ihr  gtn^ia 
NMMi  umUa  to  tliK  l«ii(Inii  Pl&Iina-  Itriuilian  Tolngrapli  ('fltii|i«tiy, 
UmiUl.  wnr«  £3.561. 

Ovmpnttimt  of  Um  Month. —TIk-  fulloviri);  ^Icvtrioal  obiiijiaiiiat 
were  rPKialortxl  duriuK  tUv  uioulh  of  April  :— 

TeleiJioiit  Uiiwn,  JCS  •.Umm     £10,OCX1,000 

Kciitiaglon  aii<1   Kiii^Ii  Uliridge  Kleotrie  UgtiHng  Oom- 

[UHiy.  £SaliiirBi ... 250,000 

TunbridKo  Wvlii  Klrotiii;  Li^ht  Coia^iany,  £5  sliarcs 30,000 

Protean  lUttory  Sinuli^lr,  SlOvharra  S.OCW 

£)<>etm  Date  and  Time  .Sump  Com[«iiy.  £1  ahuM  100,000 

Uoarucrnautli  mrctriciiy  C(»ii|>any,  £5  iharaa. 60,004 

UniloJ  Kiii^lam  'IVlripHAna  Uiiinii,  £&  nhaTM 10,000,000 

Sotilhamptnn   Kloctrie  Light  and  Ponor   Compftnjr,   £6 

sbam 30.000 

"""-r-  Dootrlo  Ugbt  CotapMir.— Thfl  MIowiiiK  a'i'oil  <>l 
Ilirootora  will  1">  .»ibitiitt"<l  1.1  tbr  tiriliiwrv  ict^vral  ii)«etiug.  to  b<j  bcld 
at  tli«  ElH'trif!  I.if-bi  Wcrks,  Ka.r]  itrv^t.  Haatiiga,  on  TuKwUy.  22iid 
doyof  Hay.  1888,  at  four  o'cImIl  iu  the  afieni^auii  pKaiw^y  :— 'I'lie 
DlTWstara  preaent  ticr.?wil}i  tlieir  atAt'iiient  of  nocouut*  fur  C lie  year 
vodini;  31>t  Maivli,  18Sd.  'rha  Coiii(aiiy  in  huh-  HUiipIytng  30  nrc  aiiil 
864  inG«mli:>ci:nt  Uiiijia  on  aKatnat  30arc  ami  704  incaudeoccnt  Iaiii|ni 
la»t  year,  axoiii  ahowin);  aii  iiictouiiig  bnaiuea'.  Tbc  Dinotori 
luTc  Bvcrr  roaaun  to  IkUevc  tliat  by  layint;  ilouu  rndu*  iii 
now  dirootl'D*  a4id  iiim. ajiiiji;  iliii  plant,  thu  Jnmaud  fur  mipiiiy  of 
aloctrio  light  vill  cnoniiaiiily  tiiureui;.  Tli«  prtndtutl  liolrla  »n 
nowlightvd  by  olrartricity  with  very  aatinranbory '"ultM.  and  oppli. 
nliona  on  bring  niwl«  to  niihntitiit«  Uicnnilosoo'it  liKliting 
far  KAa  in  plocea  of  uronhip  and  buaiaoa  oatablialiuiojita.  Ou  rrfiirriug 
to  Uic  pTORt  and  loM  M>cgaiit  it  will  L«>«bii  tluit  Ibe  gi<«i  piuriL  for 
the  yMr  amonut«  to  £658  18:'.  Id.,  kit  ftoni  this  niii«l  l.<- iVUictftd 


tnterait  On  avordnft  at  baoken  and  on  debenton)  booib,  bauod  to  tlui 
aiuoiiut  of  t'1,000,  thiu  loaviujc  a  baUuce  of  £314  9*.  4d.,  out  of 
wliirli  tbc  Krwtiini  {imjioefl  wyinK  a  dividend  of  £3  per  coot.,  free  of 
iucOTiiv-tax.  aiuduuljitg  to  £2o4  lOi.,  and  conriiie  t'orvard  th«  balanet 
to  next  year'*  accouiil.  The  *a](crfltioii  of  tno  DiTectqrs  at  tlw  laat 
unnukt  meeting  dI  the  xliArMoldcm.  a  tn  raining  a  mm  of 
£b,(X>0  liy  iiiRntiu  nf  dnln'ntum  liniuli),  wiis  not  camod  oat,  bat 
nHuindKnt  niiTiilinr  nf  «hHr«l)otdnra  irfrt!  fonud  willing  to  t»k,«  op 
liondp.  to  tbii  niuoimt  ot  £1,000,  boariog  intentt  at  b  per  ccnL  pM 
Aiiuuni.  The  Oompany'a  baukcrt,  MoHn.  Beecblug  ana  Co..  UmIj 
ugrcod  to  roduco  tlio  rate  of  intorcst  on  uvcnlnrt  to  £5  pa-  oenL 
itvcnuo  account  ahowa  thit  ■  •iiiii  uf  £166.  6(i.  3d.  baa  been 
14  that  •ooonnt  for  npaira  t«  1>oiI«ts,  in^lndinj;  a  new  flro  bos  pat  _ 
by  Maura.  Eobev  ahu  Co.,  of  Lincoln.  Meaarfl.  Ree^•M,  LauliAin,  aad 
Waodhama  ara  tlia  retiring  Ditcclora.  anil  olfw  tlionuclvea  lor  na^lae. 
I  ioii.  Tlio  AudJt«n.  Mi^tiin,  Hart,  BnntliT*,  Tibbetu  and  Co..  ntin, 
iitid  olfrr  tlivniBclvcA  fur  re-eleclioii. 

I>«wToao«  Ltitit.  Boat,  »ad  Powar  CompAay  of  liiw<imi 
Ltmlt«d.—)(«g  I  stored  by  AahurnE.  M<^fTit,  <.'Tit|>,  and  Co.,  6^  Otd 
IcHTV,  Umbo,  E.r.  Capital  £2fiO,OO0,  dirid»<l  into  S0,O0O  abana  of 
£5  ruib.  01>jM;t :  li>  carry  into  cITaet  an  afTiwiiioigt  axpimmed  to  lo 
innilr  lii-twwn  tlie  [dwrniiof  Aiitomntic  Ow  Company.  Liiniicd,  of  iha 
unr  pnrt,  and  tlia  Company  of  the  otJior  put ;  tu  carry  on  tbo  builnaai 
nf  initkrni  and  tii|iplitri  of  gu  or  any  otbor  illutuinnnta.  awl  uuuiii- 
fivctitrm  of  and  d«al«n>  Si  ltgbtiiM[  otid  beating  appatalua  and 
appli«,iw<K  of  all  kinls,    Tliii  firel  tubaoriben  are  :— 

Sbara. 

J,  D.  Chapman.  64,  Wellln|;jtonatr<et,  Woolwich    - 1 

E  T,  Itolvrigbl,  awountunt,  23,  Stittou-utu«,  Hadcnoy,  B .      1 

P.  T.  Moniey.  cl^rk.  12.  Uradley-ro*.!,  W™!  Gnxn 1 

¥  Clittiiplu,  aiiliuitor,  ClarcnKiDt-ruiKl,  Hijchgat'^ I 

E.  S.  Htttivr,  accoUBtaiit,  Ooodrkbroail.  £aiit  Duliriob I 

J.  AlcxAndcr,  aooaunt«nt.  Ihobv-atroct,  Pnckbani.  S.E. 1 

W.  C,  Horlon,  237,  Cryrfal  r«l»™-ro«d.  Dulwieb 1 

The  nuuibL>r  oT  Diruvtm-i  vlull  not  \»  mort  than  MnwD  nor  t«H  than 
tlifM,  and  the  ijnt  iliiUhi-  apjvjinlod  by  tbo  subacribere  to  the  artiels 
■irasBMiUltoiL  Tli<'([uiililir-.iii(in  shall  be  tba  holding  of  not  Icm  than 
50  tbikriu  in  the  <ra|>iul  ot  tha  Comgviy.  The  remnneiation  A*iJ  tw 
lixed  by  the  Company  in  gascnl  mtcUng. 


NOTES. 


HcMlraa.— Amijigumi'utK  urc  boiiig  mada  to  iulraduce 
electiic  motor  cars  into  Madciw. 


Bamet.  — Tha  coiit,rii«l  liotwoen  Ihu  Rarriel  I^oc*!  Biwrd 
and  Mr.  Jd'oI  for  lighting  the  town  by  electricity  haa  Iioaii 
aiKne<l  And  seuli'd. 


Japan.  —  The  Mikxtlu  htu  cummiitsioiied  a  Jftpaiieso 
ongiiiDor  to  riiiit  the  Ktiit^n,  to  gain  infurmatinn  witli   the 
tcntioii  of  introducing  cloctric  niilwuys  into  •lapaii. 

Tender.- -The  Iiondon  and  County  Land  and  Building 
Compony,  Limited,  .in>  |>rc|KLr<!d  to  recvJvo  London  for  the 
electric  lighting  of  their    I.orohiLrd-«treol    and     T>n»i>ere'- 
iIuiiB  ostateti. 


rnitw 


MUitber  Steam  Dynamo.  —The  Miilher  ittcain  dynamo 
Jlltistrat«d  last  w«ek  cnnskta,  we  Are  given  to  iinderstftnd, 
8im|ily  uf  Mr.  jVitUur  Kiggs'  rotary  eugiue,  with  itc  addi- 
tion of  the  wiring. 

Hamburg. — The  work  of  iiiHtalling  the  electric  light 
ikt  Uio  tr«o  purl  and  iI\m:Us  nf  llamhiir^  in  iictivcly  in  j>r<t- 
greas,  antl  compriioo  50  Aiv  lighu  uitd  About  1,000  16  e.p. 
iDcaiidescent  lumiw. 

Society  of  Telegmph'Sn^iaeers. — Tho  pu)icr  t«  bo 
read  at  tht-  mt'i'tiiig  to  1mi  hflii  on  'I'hnrwlny,  Slay  31gt,  ia 
"  On  the  Influencu  Machine,  from  1788  to  !88i*,''  hy  Prof. 
Silranits  P.  Thomiison. 

Gas  t.  Electricity.— An  official  re)iort  enyH  the  work- 
ing oxpeneea  in  cunjiuotiun  with  the  lighting  by  electricity 
of  South  Keniiington  Miueiini  amounted  to  XI, 231.     (lius 

uld  have  co«rt  X2,$4.'). 


L  OI    i 


St.  Catherine's  Lighthonse.  The  authoritiM  nt 
Trinity  Hou&e  have  t!iipers4!d4>d  tho  (ijted  oil  light  at  St. 
C&therine's  lighthouse  fur  a  flashing  electric  light,  showing 
one  fUuih  nf  five  necondfi'  diumtion  every  half  miDut«. 

StrtuuL — The  qui^iun  uf  lighting  the  Ktroeta  in  tht! 
district  with  electric  light  wax  brought  up  Ly  the  Lighting 
Cotnmittoo  of  the  Strand  dintriol  hI  the  tnc«tiiig  last  week, 
hut  in  view  of  logLslatioQ  they  reconuuended  no  ateps  be 
taken  Kt  prcRfnt. 

WoBton-sapor-Mare,— The  W««ton-Buper-Mare  Town 
Conimii»ioiiers  have  iniitnictod  the  Kiiuiiire  Committee  to 
report  ujmn  a  propotal  for  the  adoption  of  the  electric  light. 
The  co6t  is  eitiinated  at  £'10  j>er  lamp  |ier  annum,  equal  to 
a  »be  of  Id.'  in  thti  £. 

Lord  Saliabnry  and  Teohnlca]  Education. — The 

Miufjuifi  uf  Sidiebiiry  b<i£  cuniiitnlcd  to  move  a  resolution 
ill  Biip[>urt  of  the  ]iro]>nfiod  t^outh  London  Polytechnic 
InctiUitc,  and  the  nvcoesity  for  te(.-hnical  -educaLioit  iti  this 
codiitr}',  at.  a  public  meeting  Lo  tw  held  at  the  XLinsion 
House  on  JiinD  S. 

Eastboume.  — TUo  directors  of  the  liuttboume  Klcctiic 
Light  Company,  having  be«n  atkod  to  supply  the  electric 
li]jht  tjll  a  later  hour,  have  decided,  during  the  eneuing 
aummer  moutlig,  to  run  their  iiiuandeGcont  lamps  till  1  a.m. 
if  the  coiuiunptioH  is  Hiiffit^ient  to  warrant  the  co«tt  of  pro 
duclion.     A  wci-k's  trial  will  W  mado. 

Stoolinff  Lamps.  -r>onvor,  Colorado,  haa  its  streets 
lij{ht«<l  with  iniMi^<l-.^s<xi)t  Limps.  It  haa  lat«ly  been 
uotjcnd  many  of  thi^iM;  l:i.ii>)>>  huve  Vuuti  broken  or  stolen,  m 
many  ae  twenty  in  one  night  having  been  carried  oK     It  is 


not  known  whether  it  is  thieve«  who  hare  done  this,  or  some 
pcroon  wifiliing  lo  bring  discredit  on  the  light  connxmy. 

Samples  of  Lia*t.  -Mr.  W.  F.  Brown,  the  agent  of 
the  liomstein  Kleetric  Light  Compuny  in  Minnesota,  ha« 
hit  upon  the  "  brilliant "  idea  of  doing  hia  canvassing  with 
a  sumplo.  He  takes  round  a  small  atomgc  Imttery  cajHible 
of  nmiiing  a  40  c.p.  lamji  for  alwut  three  hour*.  This 
makoft  a  fino  dis(>l«v.  is  very  effective,  ai>d  Btves  much  talk. 

Uonse-to-HonBe  Supply  Company.— For  their  first 
central  lighting  slation,  at  Wiwi  Brompton,  this  compuny 
han  orxlered  three  horijwtiLil  coupled  compound  eteam 
cni;incB  from  ilesw*.  Jolui  Fowler  and  Ca,  three  water- 
tulw  steam  boilers,  with  wat*r-hoate«  und  feed-pumiifi,  from 
the  Bubcock  and  Wilcox  Company,  and  three  set*  of 
altei'nnting  current  dynamo  electric  mavhinory  from  Elwell- 
I*ai-kRr,  Limited. 

Fire  Preminms.  With  reference  to  the  recant  dia- 
ciuijion  on  lire  risks  and  the  reduction  of  prominmn,  wo 
notice  the  New  Kn^Jand  insiiranoo  comi«niOH  have  agroetl 
l«  make  a  reduction  in  their  n.le»  for  premius  lighted 
entirely  by  electricity,  with  liberty  to  nso  giw  or  oil  for  not 
morn  thtin  ten  days  in  any  one  year  in  event  of  accident  to 
the  el«:tric  lighu  Oiu-  contempomry,  the  Gm  H^nrld,  Baya 
the  moitkl  is  obvious.  There  soemii  to  Iw  more  than  one 
moral  I 

Westing-hoose  M«fe«r.— Mr.  Otto  A.  Jdoses,  electrical 
export^  uf  Now  V'jrk,  haa  reported  upon  the  new  electric 
meter  oiade  by  the  WeBtinghouee  Company  for  an  alter- 
nating current  system,  and  pronounceK  it  n  ]»erfect  success. 
It  sbuwi^  tho  number  of  hour*  and  candle-light  units,  and 
the  amount  in  dollars  and  cent«.iio  that  every  man  can  road 
and  keep  hia  own  electricity  accoiuit.  Ho  pronouiiceu  it 
more  voliable  than  any  gas  meter,  uiid  will  bo  largely 
put  in  tis«  at  onco. 

Artificial  Lightninff.— The  steam  yacht  "  Warrior," 
which  formerly  belonged  to  Mr.  Bailey,  of  Hull,  and  is  now 
the  property  of  the  E^yjitian  Government,  haa  been  Bttod 
with  the  electric  light  at  ^leisre.  Day,  Summers,  and  Co. 'ft, 
Northani.  She  went  out  for  a  trial  trip  on  Tuesday,  and 
in  the  evening  a  trial  was  made  with  the  electric  light,  the 
flashing  with  which  caused  considerable  interest  in  t^u 
lower  iNiTt  of  the  town,  a  great  many  in  the  upper  part 
also  mistaking  it  for  lightning,  thiokitig  that  a  storm  was 
corning  up. 

Eleotrlcity  Is  Ufe "  Electricity   iH    Life,"  say  the 

chariat^iiiH  whu  announce  at  immense  cost  in  tho  current 
joiu'niila  the  side  of  their  galvanic  l>ult«  and  rings,  magnetic 
ploetei*,  atid  other  deceptions  for  the  use  of  devotees. 
Eieetrieityuiiealh,  aaya  the  Government  of  Kew  York,  who 
have  decreed  that  coiuk>iniied  crintinals  shall  in  future  bo 
deii|iatched  lo  Pinto  by  the  meuns  of  an  electric  ahock. 
Nodnubt  thia  ezaropio  will  be  followed  in  other  coiuitriee, 
and  hero  ia  a  new  branch  cre«t«dfor  makers  of  dynamos. — 
!.'  Kl'-drlri^ti. 

Bonmemontli.  — The  Committee  of  tlie  Improvement 
Commissioner  luat  week  icportcd  that  a  draft  license  under 
the  Electric  Lighting  Act,  1882,  was  read,  and  after  con- 
siderable discussion  as  to  the  re^iuest  of  Messrs.  PhilUpe, 
Harrison  atid  Hurl  for  »itii'tiou  to  thetr  application  to  the 
Hoard  of  Tnide,  it  was  moved  that  the  Committee  reoom- 
mend  the  liocinl  not  to  give  their  sanction  at  present,  on 
the  giMund  that,  though  the  Fourd  would  bavo  U>  give  their 
sanction  eventually,  it  would  not  be  fair  or  advisable 
to  give  the  mouopijly  to  one  coia\ie.i\*j  W-  'Oaa  -^jticwtv^  "Cnoi*. 


KenBlnirton  Tonra  HalL — At  tlio  Board  mcetinf;  on 
May  Iti  it  w;iH  muvwl  th:it  the  town  hall  \ta  ti^htocl  liy  elec- 
tricity, iind  thai  tbeSjiecial  Pur|)n»e8(">miniitt«e  be  requested 
to  adrino  the  vestiy  as  to  the  taiiilcni  rcfon-wl  tu  in  lUeir 
report  (dated  April  24lh)  for  niiiiiiiit;  miiiiiJt  and  wii-ea  for 
supplying cicetricity  to  lipht the  toMTi  haI3  and  ortic*!*,  and  for 
the  supply  of  the  np^eRwirj'  fiftiiig*.  An  rnncndmeiit  wan 
moved  that  the  matter  be  deferred  foroneyear,  Imt  waslodt^ 
A  further  amt'iidmciit  was  moved  nn  tbo  first  motion — 
"  That  the  mattci-  bo  deferred  for  tbroi!  months."  Thia  mis 
carried  hy  33  to  20. 

Polltloal  Eoonomr  of  Motor  Care. — Mr.  Hewitt, 
rof  N«w  Vork.nUvovato^  tramcui'H  of  rapid  tmitfiitvith  a 
^ftpliroichinn  thnt  of  railwdv*  ;  no  tonslnwtion  hIxjvo 
the  surface  can  give  the  solidity  necre*sary,  therefore  he 
farmiri  an  imdcrgrotiiid  plan.  Itapid  transit  hy  tnimcai-s, 
he  K)>'9,  wilt  eiiiihle  ue  to  derive  thu  huiictit  of  incrviisud 
tAxaCion  on  outlying  districts,  for  profwrty  increaeeM  ae  the 
fii}iuinj  of  the  velocity  of  travel.  He  woidd  have  the  cor- 
[xinition  construct  siihways,  useful  idsu  for  mains,  piped, 
vnroR,  Ac,  xm]  rent  them  to  various  coRi|)ariica  usiny  them. 
Tho  otiormous  oxponaofl  of  laying  down  conduits  and  of 
taking  up  tho  strcete  perpetually  would  thiw  bo  saved, 

Tosting  for  Ores  by  Telephono.~An  iiitnmstin^ 
apphcaliuri  of  the  EonKitivvticss  of  the  tclcphooi;  to  currents 
of  weak  hut  iitryinK  i'treiiRth  in  that  of  an  appumtiiit 
intented  by  Mr.  John  R.  Williamson,  Seattle,  A\  iishinj^on, 
for  tnttint;  roclts  for  ore.  which  may  pix)l)ahly  prove  of  great 
utility  in  mining  openuiuns.  One  ])ole  of  a  battery  io 
connected  by  a  Htixible  wire  to  a  ware  brii!»h,  which  can  l»e 
lightly  (crushed  o%*cr  the  ore  to  ho  tested.  The  other  pole 
is  connected  to  a  telephone  in  tho  onlinury  way,  and  to  & 

Btal  plate  on  which  the  ore  is  placed,  if  a  spocinien,  or  to 
th  if  in  siiu.  H  the  rocita  conUiin  motal,  tho  contact  of 
the  email  jiortioiiM  with  the  brushes  complelu  the  circuit, 
and  a  scratching  sound  is  heanl  in  tho  telephone.  When 
no  metallic  ore  in  prv^ont,  no  sound  is  heiird. 

Nickel  Plating.—A  new  process  of  nickel  plating  has 
rwerit.ly  come  intn  use  in  Helj^iuni,  by  which  ii  thick  pliilinj:; 
of  nichel  may  be  deposited  on  any  met:d  by  a  feeble  electric 
current  in  a  very  short  spa<:e  of  lime.  The  bath  is  com- 
posed of  10  |iart«  sulphate  of  nickel,  7}  of  neutral  tartrate 
of  iimmonia,  O-.")  ]Kirt«  tannic  ncid,  and  20  part*  of  water. 
The  sulphate  of  nickel  is  dissolved  in  three  to  four  pai-ts  of 
water,  carofally  neutmlisod.  the  other  ingrcdienta  addeil, 
and  the  solution  hoiloil  for  a  iinarter  uf  an  Lour ;  tho  rest 
of  the  water  is  added,  and  the  liquid  filteretl  or  decanted. 
By  adding  the  mut«rial8  in  the  same  proportion,  the 
Ktrongth  of  the  b;ith  may  he  kepi  constant.  It  ui  said  that 
the  do|<osib  is  hrilii-'intty  white,  Aoft,  and  liumugencous.  and 
has,  even  whon  of  great  thickncai,  no  tendency  to  ecalc. 

Slnerle  Wire  System.--The  offioea  of  tho  Scotsman 
news[Ki{>er,  in  Edinburgh,  are  lighted  throughout  with  in- 
caodescont  lamps  on  the  single  wire,  or  earth  return,  system, 
on  which  xn  published  a.  |)aper  recently.  Tho  iriHtul- 
lation  cotuiste  of  about  370  Umjis  of  16,  32,  and 
50  c.p-,  supplied  hy  two  300  tight  dyntunoR  ;  in  con> 
junction  there  is  also  a  buttery  of  110  accumu- 
lator celU,  cajKible  of  feeding  200  lamps.  The  positive 
wire  in  all  cases  is  insulated,  and  the  switches  iind  fuses  are 
placed  on  this  wire.  The  return  wire  is  connected  to  tho 
ueMd  work  of  the  fittings.  Main  switehes  and  fuses  control 
each  de|)«rtment,  and  a  switch  is  proridwl  to  ouch  filled. 
The  iiisUillatiou  was  carried  out  under  the  suiieriuteiideuce 
of  Mr.  J.  D.  F.  Andrews,  of  the  linn  of  Muir.  Mavor  ami 
Coulsou,  Glasgow. 


nnsbnry  Teohnlcal  College.— Tho  nnniuil  conpfr' 
Mrirrei-  of  iha  BliiilentH  of  tho  Finsbury  Technical  College 
will  he  held  to-niglit  at  seven  o'clock.  Prof.  Silvanua 
Tlioni|i80n  will  give  a  lecture  on  tho  "Polarisation  of 
Lij^lit."  Htid  Prof.  Perry  on  ■■  Magnifying  Springs."  A 
concert  will  be  held  during  the  evening,  and  there  will  be 
an  exhibition  of  scientific  apparatus.  Ticket*  may  be 
obtiiinecl  at  the  C^tllcge.  Leonard  Street,  E.C.  The  next 
ineetiiit;  of  the  Old  Stndctita'  Association  will  take  place  at 
the  Fiiiaburj-  College,  on  Tuesday,  May  M,  at  T:SO  p.m., 
when  Mr.  ICegimdd  J.  .tonw,  A.S.T.K.,  will  read  a  piparoD 
'■  Some  Installation  Brtsakdowiis ''  This  will  deal  with  all 
aa|>ecu  of  tho  (jucation  of  breakdowns  in  electric  machiuery, 
arc  and  jncoiidcsoent  dyiuinios,  gearing,  motors,  eireait«, 
arc  uud  incaiideeceiit  lamp*,  fitses,  &c 

BirminchAm.'-A  project  is  now  on  foot  to  light  a 
|}oi-tiun  Mf  the  coutml  pai-t  of  the  busineia  premiaasof 
Birmingham.  Tho  nuthoritiea  of  the  Old  Lilirary,  fnion- 
strout,  coiiHulleil  Messrs  Chamberlain  and  Houkham  on  the 
ipiestioji  of  lighting  the  LibiBrj'.  and  it  was  found  noces- 
•Miry  to  ohtidn  premises  for  machinery  outside.  To  jostify 
this  oxpoiiso  other  pcnons  near  were  aaked  to  join,  and  the 
scheme  has  becnme  (|utte  a  central  instalbition.  Messrs. 
Chamberlain  and  Hookjim  have  marked  oat  a  diatJUA 
bounded  by  High-street.  New-street,  Corjioratwin-etwet,  to 
U  nion-stroot,  This  district  ran  tie  conveniently  lighted  from 
a,  central  stidiori,  providofl  tba  consumers  will  give  their 
consent  to  have  tbc  distributing  wiros  fixed  U>  their  i»rw- 
misea.  It  i«  proposed  to  supply  the  light  hy  meter  on 
terms  similar  to  those  at  Liverpool,  where  a  [ffivate  central 
sliilion  lighting  is  under  sanction  of  the  Town  Council  and 
Board  of  Trade. 

Admiralty.— The  Engine-room  Telegraph  Committee, 
which  have  been  sitting  at  Portsmouth  formore  than  ayear, 
have  now  pre[Htred  their  report.  Aa  a  oomaquence  of  tlteir 
ex])Orimenl«  and  deliberations,  it  baa  been  determined  to 
lit  the  whole  of  the  shi{u  of  the  Admiral  cLum  with  electric, 
in  addition  to  the  usual  mechanical,  tcl^jjraphs  f^  eon- 
municating  botwec^n  tho  bridge  and  the  engine-room.  As 
the  ventilation  of  the  dynamo  Hais  in  these  abipa  is  so  bod 
that  it  ia  well  nigh  impossible  for  the  men  to  live  in  tbem 
for  any  length  of  time,  it  bus  also  been  resolved  to  provido 
them  with  pciice  Htlings  in  the  sbape  of  additional  dynamos. 
The«e  will  be  placed  on  the  main  dock  and  wiil  Iw  of  100- 
ampere  jiowev.  In  Lime  of  war  the  service  dynamos,  which 
are  lielow  the  water <lii»e  and  are  protected  from  abot^  will 
he  u»vd  for  the  search  lights  and  glow  lompsu  Atiolher 
innovation  m  to  he  introduced  whereby  four  projectoj-a  will 
bo  hxed  in  each  of  the  Nordonfeldt  projoetiotu  at  the 
comer*  of  the  superstructure  deck,  ao  that  iu  cajie  of  an 
expected  torpedo  attack  tho  shifts  will  he  able  to  surroiia^ 
themaolvea  with  radial  beams  of  light.  ^^^| 

Qneenetown. — At  the  meeting  of  tbo  Qneenstown 
Town  Cummisfiiouers  oil  Wednesday  the  subject  of  electric 
lighting  was  brought  before  tbem  by  Mr.  Carbery,  who 
stated  that  when  recently  in  London  bo  bad  inquired  ioto 
tho  subject  of  otoctricnlly  lighting  the  town,  and  had  cone 
to  the  conclusion  that  if  tho  commiBsiotierB  undertook 
to  supply  the  light  to  the  shopkeepers,  they  wotdd 
t>e  able  to  do  so,  and,  from  the  income  received, 
get  the  town  lifting  Iroa  Wo  bavo  carefidljr 
retid  the  report  uf  this  meeting  as  given  in  Iba  Oort 
DaUg  Jleralil,  and  feet  convinced  that  Mr.  Cartiery  mtut 
have  miainterpreted  the  iuforinatiou  given  to  him.  Hi> 
estimate  :<ieoitis  to  bo  founded  on  an  arc  lighting  sjrsteoi 
solely,  with  overhead  wires,  and  not  aufhcient  atteatioo  hw 
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sen  givei]  to  the  incandescent  lighting  for  tho  intorior.  At 
ny  nite  it  wun  docided  to  lulvAniHe  only  in  tho  I'Trenuinit 
JoHnvU,  the  Qfjural  Adimiixir,  and  Investoii  Guardian  (or 
It  may  be  that  mitny  of  our  readers  will  consult 
iTie  ooUimna  of  those  |>ii]ter8,  uthorwiwo  we  fofti-  the  Qiiccn»- 
towTi  authorities  will  not  have  much  difficulty  in  comparing 
be  tendom. 

Electric  Ug'htlnff  Lu  Loxemborir. — The  bouseft  in 

Jhe  little  vilkigx!  u(  Hosporaiijjo,  near  Liixoinl>iirg,  tho  first 

tioii   on  the  Mondoif  mid  Kctnich  Steam  Tnini«n.y.  urc 

;hl««l    hy   incandescent  electric  1nni[i4,   maintained   hy  n 

iyiiamo  worked  oil"  a.  flour  mill  engine.      In  this  way  the 

bt  doofl  notlwcomoexiwiisiTi!,  butluLs  thuditEidvant^tgeof 

bein>:   intormittont  art^onlin^  to  the  exig«nc«ii  of  tho  rail). 

Tho  Steam  Tramway  Comiany,  too,  complaina  of  induc- 

ioit  to  its  teIfl|)lionc  wire  through  the  propimmity  ot  the 

ighting  leadH,  so  that,  now  the  IIoR|icrang>ci'8  Imve  got  uroc) 

to  the  eleclrio  light,  it  is  probable  they  will  have  an  indc- 

indent    iristallution.      The    Tillajto  of  Koa|>ort,  aiid  tlio 

WD  of   Kchteniuch  are  ulso  electrically  lightod   liy    Mr. 

oiirj-  Tudor.     Tho  liitter  place  is  provided  with  from  five 

six  hundred  incititdi-isccnts  uf  6,  »,  10,  H,  25,  and  35  c.p. 

n  1,000  c-p..ind  two  flOOcp.  arcs  in  the  old  Basilica. 

uru  maintained  by  a    Scbiickert  and    a    Sjfiecker 

ijQ&mo,  driven  by  a    16-c.|).   borisontal  engine  by  tho 

Gebmder  Pfeiffer,  which  is  run  from  8  to  11  p.m.,  after 

hich  current  i«  supplied  by  acciunulatora.     A  sum  of  3fr., 

half-a-crown  is  thargwl  for  a  10  c.p.  lump  per  100  htnus. 

ho  inetAllation  woa  stwted  on  1st  November  laflt  year. 

AmerloAn   Institute  of  Elttctricol  BnKineers. — 

le  general    meeting    for   the   ruuliiig   luid  discussii^n  of 

profewional  papers  was  held  on  Wednesday,  May   16th, 

■.and    the    followiny   {mpcrs   read  ;  "On  a.  new  system  uf 

Itemiite  Current  Motors    and    Tiunsfomiere,"    by    Mr. 

Kikola    TcbIu.     "  The    Poiuiibilitica    and    I  Jmitatioi>.s    of 

Chemical  Gonenitors  of  Electricity,"   by    Mr.    Francis   R 

Crocker.     "  Underground  ElocUicul  SyitteniK  in  Kutxipo and 

America,"  by  Prof.  G.  \V.  Plympton,  of  the  Brooklyn  Sub 

way   Board.      "On   Compeuwited  Kvsistanca   Sundui-ds," 

and  "  On  Prof.  Moler'n  '  Swinging  Ann '  Gatviuiometer,"  by 

Prof.  Ed»urd  L.  Nichols,  of  Cornell  University.     "  The 

,  Patent  Court  and    Uniformity    in    Patent    Practice,"  by 

r.  George  H.  Stockbridgo.     ■'  Protection  of  tho  Humitn 

Body  from  Dangerous  Cuneiita,"  by  Mr.  P.  B-  Delaiiey. 

Mr.  Kniile  Berliner,  of  Washingt«i».  mcmbor  of  tho  Insti- 

ite,  has  demised  an  apparatuK  which  he  caJla  u  "  mole- 

'culariam,"  and  by  means  of  which,  a<loiittiig  the  theorj-  of 

molecular   vibration,  ho   explains   ;iik1    illuHli-atea   a   large 

tety  of  electrical  phenomena,  including  those  connect^Kl 

ritb  etAtic  charge  and  discharge,  voltaic  current,  hcat^  &c. 

Mr.  Berliner  has  prc«ente(i  to  the  tnalitute  a  model  of  this 

kp])anilus,  which  was  exhibited  at  the  meeting. 

Telegraphing    tVom   Trains.— The  fact  thu.i  ull  the 

^Other  tolcigntph  lines  were  down  during  the  late  blizzard 

in    America,  and   that    tho  traln-telogniph  line  remained 

entirely    intact,    was    due    to    the    method    of  constnic- 

^tion  on    tho    Lehigh    Valley    llailroatl,  the    plan    being 

ue    only  stout  wooden    iKile»,   firmly    and   strongly 

.  in  the  ground,  with  no  cross  arms,  and  carrying  a  single 

No  tftorm  could  break  down  wires  thus  fixed,  for 

rhat  test  could  be  severer  than  the  late  bluzartt  1    If,  then, 

bis  is  BO,  why  do  not  the  railway  and  telegraph  compaiiioa 

ilisc  tho  utility  of  this  motho<l  of  fixing  (or  at  lout  part 

the  wires  independently  of  tho  advantage  of  comrauni- 

itjng    bo   tiainti     With   regard  to  the  Iatt«r  quefttion, 


tho  advantages  are  erident  on  the  etir^e.  Ono  who 
was  blocked  in  a  train  in  a  snowstorm,  and  kept  for 
hours  without  possibility  of  communicating  with  tho  outride 
world,  a«k«wilh  re^on,  Why  do  not  the  railroads  appreciate 
iit  once  the  enormous  advantages  of  ibis  system,  and  tho 
great  convenience  and  comfort  it  would  be  to  thnir  pas- 
songors,  and  also  a  soiirco  of  profit  as  well  to  the  railway 
company  having  the  aagacity,  foresight,  and  enterprise  to 
adopt  this  wonderful  and  estromoly  practiral  system  of 
tolegi'uphing  from  trains)  Many  would  gladly  give  sxims 
of  five  shillings  or  n  pound  f()r  tho  chjince  of  communicat- 
ing during  a  blix^k  by  telegraph  with  anxious  friends  and 
families. 

Coast  Telegraphy.— Mr.  Bayley,  writing  to  thcTtnus 
on  the  I'!j»rl  of  Onslow's  Bill  to  give  l>loy<r9  [wwer  to  pur- 
chaso  land  fur  signal  M^itions,  and  thiw  improve  the  electri- 
cal communication  on  our  co-Tsts,  gives  the  following  In- 
formation OS  to  what  Donmaik  has  done  in  this  dire>:tion. 
lie  says;  We  have  only  to  go  to  Denmark  to  find  that 
electrictl  communication  of  the  beet  kind  has  lioon  |>rovi(]od 
hy  the  fjovenimenl  on  tho  west  coast  of  Jutland,  and,  in 
the  Kattegat,  tvlephurm  lines  are  laid  to  tho  lifeboat  ami 
rocket  stations,  which  connect  thom  with  the  inland  tele- 
graph stations.  The  telephone  stations  are  served  by  tho 
mun  or  woman  who  may  l«  on  thn  station,  and  thoy  are 
allowed  to  rhargo  about  3lid.  fnr  each  message  or  telegnm 
sent  ofT.  For  those  receiveil  no  choi^gc  is  miidc.  The  linee 
are  laid  chiefly  in  tho  iiiton»l«  of  the  fishermen,  and,  ue 
thoj-  iwrvo  Itotli  lifolxKit  and  telephone  stations,  they  iwe 
them  very  freely  among  themselves  for  market  purjTOBes,  as 
well  as  ill  case  of  shipwrock  and  for  private  informntion. 
In  tho  yca.r  1867  iho  following  mosBages  were  received 
and  sent  from  the  ti^lcphone  stations  : — lleceived  from 
Denmark,  2,560  messages  ;  rccoivetl  from  abroad,  619  mes- 
sages; sent  off  to  Denmark,  3,162  messages;  sent  off  to 
abroad,  1.3H  messagee;  1,807  communications  were  also 
held  between  the  Tarious  stations.  At  the  Skaw,  Hirts- 
halls,  :uh\  tho  Hii-tfiholm  lighthousua  the  keepers  u4.-t  as 
telegraph  clerkB.  The;'  advise  the  Co[)cnhagOH  exchange 
of  all  ships  that  signal  as  they  pass,  and  report  information 
alxiut  weather,  wind,  shipwrecks,  ifet,  to  those  who  desire 
to  know. 

LoaminstoB.— Tho  Trumwny  Company  at  Leamington 
naked  pormiasion  of  the  Town  Council  to  experiment  with  an 
electric  tra-mcar.  This  was  given  subject  to  the  approval 
of  the  town  eltrk,  who  waa  to  see  that  nn  injury  was  done 
to  the  roudwsy. — At  a  stormy  meeting  in  which  the  electric 
light  at  Leamington  was  freely  discuiised.  Councillor 
CivwtherDftvies  moved  thai  twelve  months*  notice  Iw  given 
to  tho  company  to  terminate  the  amngemenL  That  the 
comjiany  were  supplying  shops  and  pri^-ate  individuals 
with  light  satisfactorily,  he  was  wellaware.  Ue  stigmatised 
the  otKOt  lighting  as  in  the  highest  degree  un«ati«factory~ 
"vV  yellow  incandescent  wire  flickering  in  a  finger-glass  at 
the  end  of  a  gibbet — hardly  ajual  to  those  sold  at  a  shilling 
a  box,  known  as  Price's  jiatciit  night  lights."  He  said 
thcro  were  as  many  as  cloven  lights  out  oti  oao 
night,  and  tliat  they  were  not  more  than  8  o.p. 
Councillor  Mansfield  symiuthiaed  with  the  eomiiany,  who 
had  been  experiraentiug  with  their  ow[i  money,  but  etill  he 
regarded  the  electric  light  as  a  dismal  f.\ilm-o.  Still,  bo 
would  not  8Up|K>rt  the  motion,  as  he  should  like  the  com- 
pany to  have  an  o|iportiuiity  of  offering  the  tj>wn  something 
better  than  thoy  had  at  prssont.  Others  thought  that  the 
tight  was  neither  a  suceesa  noir  a  failure ;  that  it  was  better 
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tban  the  old  eystem,  but  not  whxl  thfty  wished  to  see  ; 
thiit  th«  vonipaiiy  etioiJfl  bave  fair  pUy.oe  thoy  hml  alrUGuly 
»peittX;)0,OO0.  Tho  Muyor  considered  the  li^bt  had  bcon 
»  Biitccw,  and,  that  uftw  the  company  had  spent  ro  mtidi 
money,  it  would  bo  most  unfair  to  cany  such  a  resolution. 
On  the  \nU\  heinf^  tJilccn,  there  vore  10  in  itn  bvunr  mid  10 
aguinst  it,  and  the  mutter  rcnuiiua  in  sttiin  quo. 

Tho  Tolopbono. — Tbo  following  letter  is  from  tht- 
SuntUrtaiui  Itailif  UnoM,  May  16:  "Sir.— I  should  like 
to  call  your  attention  t/>  a  vory  objoctionablo  cusUini  that 
promisve  to  convert  ihv  tisIephoiK;  into  a  positive  uui^nce. 
Tho  custom  refeiTed  to,  which  murt  have  pi-ovcd  a  gr«it 
atiro^p-ajice  to  all  who  have  had  occugtoii  to  visit  oflicMUsiiij; 
the  t«Iophoiiu,  is  au  follow* :  If  you  are  coiiversint;  trith  a 
genUemaii  on  any  subject,  no  matter  how  im]HirtauL,  and 
the  telejihone  bell  rings,  be  abruptly  Iciivcs  you  and  ilica  to 
the  instrument  ae  though  it  tt-orc  hi«  master  and  ho  it« 
servant,  or  ntther  it«  «laTe.  I  do  not  know  whether 
it  is  the  novelty  of  the  affair,  so  tliat  we  must  regard  it  a^ 
a  cant  of  a  child  and  new  toy,  but  at  all  events  such  is  tb«- 
ouHtom  ;  the  ^titk-imiii  leaver  you,  lhouf;h  you  niuy  be 
in  the  middle  of  »  Hentetice,  and  you  ore  doomed  to  Ihut 
eternal  one  eidod  businOHs  :  '  Ar«  you  ttioro  1 '  '  Fivo  pounds 
[jer  toil.'  'No.'  "Yes/  ■Ves,"  'Ye«,  hut  I  think  oil's 
better,'  and  no  forth.  When  all  ia  over  your  )iulitc  (T) 
gontloman,  without  apology,  rceumua  the  convurisution  with 
you.  Now,  let  us  see  what  all  this  moans.  It  means  simply 
thU,  that  ynii  talte  the  trouble  to  ^u  from  your  office  to  tee  a 
gentleman,  whilst  my  lord  impatience  at  the  other  end  of  the 
M'irtt  dow  not.  You  ^61  iHtstie.<t»ion  of  the  child  who  haa  tho 
toy,  and  you  ;ire  entitled  Ui  keep  him  against  all  comers 
till  done  with  him.  Indeed,  everj-ono  waiting  in  the  ante- 
room when  the  bcti  rings  i«  uiicitl<MJ  to  prooedcnfle  iis 
ngninat  the  individual  who  takoK  hi»i  eaue  nt  the  other  end 
of  the  v'uc  Nay,  I  will  ovuu  go  fu['th(;r.  iitid  cunu-iid  thai 
everyone  who  arrives  before  the  diiUtiit  tolephoniet  could 
have  reached  the  ante-room  ought  to  come  before  him.  Now, 
whilst  the  practice  in  its  infancy,  is  i.he  lime  to  teach  Ihese 
gentry  maitncnt,  or  iL  miy  get  loo  uLi'oag  for  rMislunce. 
Thoee  who  hare  the  power  iliould  tUstinctly  d&cliiie  to  be 
made  a  convenience  of  for  the  bei»efit  of  anyone  who, 
though  ho  may  be  able  to  aO'oi-d  the  telophoue,  h  iioi  on 
that  accoimt  entitled  to  nit  in  his  oIKce  and,  into  the  bar- 
gain, ^in  an  unfair  ailvantago  ovci-  those  who  hare  tatcoii 
the  tivtible  to  make  a  joiu'tiey.  If  the  custom  dues  uot 
amount  to  rudeness  and  im]Hidenee,  it  'sails  very  doae  to 
the  wind'  What  on  earth  ia  there  in  the  telephone  to  give 
«uch  precedence  T — Vourn  obediently,  Viltim." 

British  Association. — The  o^th  annual  moetiiiK  of 
tbia  ai»ociution  will  take  place  at  Buth,  beginning  VVudnee- 
day,  September  5  ;  the  President  will  l>e  Sir  Frederick  J. 
Biamwcll,  D.t'.U,  K.IJ.S,,  M.rnHt.O.K,  The  section  moat 
iutercatiug  to  electrical  engineers  mil  \>a  those  of: — A. — 
MaUttmnlia^  and  I'bi/tu-'ii  .VrtVmc  — l*i'o«idcnt,  I'rof.  O.  F.  Fitx- 
gerokl,  M.A.,  F.ILS. ;  vice-presidents,  (lUptain  Abney,  K.1'1, 
F.R.S.,  F.R.A.S.,  F.C.S,.  William  E«sou,  M.A..  'F.R.a, 
F.K.A.S.,  F.C.S.;  secretaries,  K.  K.  Baynt».  M.A.  (re- 
corder), B.  T.  Gliuebrook,  M.A.,  F.R.S.,  Prof.  H.  Umh, 
M.A.,  F.R.S.,  W.  N.  Shaw,  M.vV.  B.~Cfumical  SattKi^.— 
FroBidonl,  Prof.  W.  A.  Tilden,  D.Sc.,  F.K.S.,  V.P.C.S. ; 
vice-presidenui.  Prof.  Odiing,  M.B..  F.R.S..  V.P.C.S-,  W. 
H.  tVrkin,  Ph.D.,  F.RS..  V.P.CVS. ;  sccreUrics,  IVof.  H.  R 
Dixon,  A1.A-,  F.I{.S..  F.C.S.,  H.  Fwr»ler  Morley,  M.A., 
asc,  F.C.S.  (recorder),  R.  E.  Moyle,  RA.,  F.C.S.,  Dr.  W. 
W.  J.  Nieol,  M.A.,  F.RS.E.     G.—Medianieai  S««i«.-PrB- 


sident,  W.  H.  Preece,  P.RS..  M.  InsLCE. ;  Yii»-i»ro«idMit«, 
W".  Andcraon,  JLInsUC,  W.  Shelford,  M.lnst.C.K  ;  socro- 
tariea,  f.  W.  C«oIte,  W.  Bayley  M«j*hall,  K.  Rigg,  M-A. 
(recorder).  II. — .•i  a/JWiopo/nj/y,— ProsidoiiU  Liciitcnaat- 
Gcneral  Pitt  Rivers,  D.C.L.,  F.R.S.,  F.O.S..  F.S.A.  ;  vioe- 
presideiilB,  J.  Rwldoe,  M.D.,  F.R.S.,  J.  Evana,  D.C.U, 
I.L.D.,  TroasRS.,  F.S.A..  F.LS.,  F.0.&  ;  awretories, 
O.  W.  Bloxam,  MA.,  F.I..R.  (Recorder),  J.  O.  Gar»on, 
M.D.,  F.Z.S.,  M.A.I.  The  tinl  g«n«ral  meeting  will 
be  held  on  Wodtic«day,  September  .%  at  8  |>.m.  pre- 
ei«oly,  when  Sir  H.  V..  Rosi-oe,  M,P.,  D.C.L..  LL.D., 
Ph.D.,  F.R.S.,  F.C.S.,  will  resign  tho  chair,  and  Sir  F.  J. 
Uramwoll,  D.C.L.,  F.R8.,  M,In.*t.C.E.,  iircsidcnt-eloct, 
will  assunifl  the  presidency,  and  deliver  an  addrwa.  On 
Thursdiy  evening,  S&ptember  6,  at  ft  p.m.,  a  soir^  :  oo 
Friday  evening,  Sajjtombor  7,  at  fi;30  p.m.,  a  discourse  on 
■'The  raeolrical  Traiiiraiiswon  of  Power,"  by  Prof.  W.  E. 
.\yrloii,  F.II.S.  i  on  Monday  evening,  Scpiomber  10,  at 
S:3y  p.m.,  a  discourse  on  "The  Foundation  Stones  of  the 
Eurtli's  Crust,"  by  Prof.  T.  G.  Bonney,  D.Si:.,  LLI>.. 
K.li.S.,  F.S.A.,  F.O.S.;  on  Tuesday  evening,  Sept«mber  11, 
lit  S  p.m,,  a  jmtrife;  on  W«lne«day,  September  12.  the  con- 
cluding general  meeting  wUI  be  held  at  2:110  p.ra.  Excur- 
sions to  ]>kces  of  inlereat  in  the  neighbourhood  of  Bath 
will  1>o  made  on  the  afternoon  of  Saturday,  September  8, 
iind  on  Thursday,  September  1 3. 

Cnriosities  of  xasbtnlng.— Mr.  J.  D.  Doogall, 
writing  to  the  Times  from  Glasgow  on  this  subject,  says  : — 
"  Saturday'8  tliiinderatoiTn  in  the  North  seomato  have  beeu 
exceptionally  hoa.\7.  From  most  reliable  private  informa- 
tion I  leam  that  nt  Glasgow  '  the  air  (teemed  ftdl  tA  forked 
lightning,'  thin  lightning  lieing  incessant,  from  tJie  remark- 
ablo  fact  that  thcro  wore  two  separate  atonna  going  on 
simultaneously,  one  on  the  one  dide  of  the  city,  and  the 
other  on  the  other  side.  The  lightning  is  described  as 
'  scmotbing  terrible'  It  may  interest  scientistii  and 
others  to  leiirn  that  the  thre«  boys  struck  by  tho 
lightning  on  Glasgow-green,  as  reported  in  your  >-«Bter- 
day's  issue,  were  neitbnr  walking  nor  standing  up,  Intt 
sitting  in  a  row  on  the  gnws,  and  a  most  resixtctaWe  person, 
from  whom  1  have  the  information  almost  directly,  saw  tbe 
whole  three  nmultaneously  fall  over  on  being  struck,  ajul, 
Ktrango  to  say,  the  l>oy  in  the  middle  shortly  afterwards  sit 
up  agiiin,  the  other  two  being  killed.  That  ho  should 
survive  while  the  outsiders  were  killed  seems  reioarkable, 
nnd  the  ciute  may  come  to  bo  recorded  among  the  many 
ctinoftitiee  or  eccentrieities  of  liyhtiung  strokes.  It  may 
be  Homewhat  out  of  place,  after  giving  tho  porticuUrv 
ui  so  sad  an  accident^  to  nairatu  the  following;  but 
I  do  BO  solely  08  bearing  on  tho  influence  of  thunder- 
storms on  the  lower  animals,  anil  not  aa  nffectjog  the  gentle 
sport  of  uiiglitig.  Mnjiy  yoai^  ago  I  was  fi;thing  in  a  tribu- 
tary of  Lhe  Giu-t,  Laiiurluhirc— vJL,,  the  Kitt^wk.  a  brook 
famous  for  the  tirgo  sise  of  it<t  trout,  miming  up  to 
soveml  ])ountU  in  weight,  and  out  of  all  proiM>rtton  to  it« 
small  volume  of  water.  1  had  only  seen  a  few  small  troiil 
until  aliout  1  o'clock,  when  a  heavy  thunderstorm  came  on, 
and  all  at  onco  large  fish  seemed  to  rush  forth  from  thtat 
hiding  plitves  and  to  feed  greedily.  1  well  reoollect  the 
lightning  gleaming  ou  their  yellow  sides  as  they  daubed 
wildly  at  my  Hies,  so  wtldly,  in  fact^  as  to  cause  them  te 
miss  their  aim.  I  had,  however,  taken  sevenid  good  flak, 
when  a  massage  was  sent  from  an  adjacent  farmhoiBe, 
imiiLoring  mo  so  earneetly  to  come  in  out  of  the  &tonn  or  1 
should  osintrotlly  bo  killed,  that  I  could  not  well  refuse,  sod 
so  tu\  incident  utiiq^ua  in  my  own  e3q>erience,  and  such  u 


|teT6  never  beard  of  in  that  of  other«.  wu  cut  ahort. 
Slilnion  are  known  Uf  move  ami  feet]  during  HiidHen  srjiinlU 
of  wind  and  utKiO!>])horicfiisturbancc8rbut  for  trout  of  more 
tlmti  tiBim]  fihyiicm,  like  tliusc  in  tho  KiLtoi'k,  lo  he  movet) 
by  a  viotcut  thuiulemtorn)  seems  ojiposetl  lo  all  gcriond  or 
popular  iitea«. 

Batli.~At  R  meeting  of  the  Bath  Town  Council  on 
Tuesday,  the  reccTitly-ap^ioititoiJ  ElecUlc  Lightirif;  Coni- 
mitteo  brought  up  their  reiK>rt,  which  consiBted  moroly  ol 
a  pnnted  Uibulated  etatenient,  containing  s  Bummary  of  the 
informjition  tho  c(>innutt««  had  obtained  front  places  where 
the  Blecl.rir  liyht  ih  or  has  boon  in  use.  The  coat  in  all 
canes  but  that  of  Waterfoi-d.  where  it  was  the  same  u  gas, 
w««  considerably  above  that  of  gas  ;  and  all  the  towns  gave 
an  unt^uttlifiod  negative  to  the  question,  "Do  you  firLd  tho 
electric  worka  a  nuisance  1"  lu  presenting  thia  informa- 
tion, tile  committee  stated  that  thuy  now  naitct)  further 
inatmctions.  The  chAirnian  (Mr,  Slurg^s)  moved  thai  tho 
Council  inatruct  the  committee  to  obtain  tenders  for  light- 
ing a  central  area  by  electricity,  and  to  report  such  tenders 
to  the  Council.  He  exhibited  n  dingmm  of  the  district  it 
vns  proposed  to  light  on  the  new  systen.  At  present  this 
district  bad  273  gas  lamps  of  20  c.p.  each,  nine 
of  100  cp.  euch,  and  four  of  80  c.p.  each  ;  and  it  was  pro- 
poseil  to  Buliatiltite  fw  these  kmiw  seventy  electric  lif;ht«. 
The  seveuty  eleclnc  lamps  would  give  a  total  of  81,000  c-ii., 
or,  taking  one-third  olT  for  obscuration  of  the  tight  by  the 
ground-gkaa  glohee,  a  net  illumination  o(  S6.000  c.p,  The 
illuminating  power  of  the  cxistinpi;  Limps  was  6,1^60  candl&s, 
ao  that  tho  electric  system  would  pvo  something  like  nine 
tiroes  more  light.  As  for  the  cost,  the  present  cost  for 
lighting  the  diitbrict  nientionotl  was  X903  aiiuwdly,  and 
though  tho  eluctric  light  experta  originally  thought  the  new 
syntem  would  cost  XI, 400,  Mr.  Masmngham  now  assured  Kim 
he  did  not  t»elievo  it  would  coBt  more  than  £300  in  oxccssof 
the  present  amount,  or  about  one-third  additional.  There 
were  sevoml  reununa  why  tho  coat,  of  the  electric  light  in 
fiatb  would  l>o  less  than  cWwhere.  The  coal  requisite 
cotdd  be  obtained  very  cheaply,  as  Bath  stood  on  the 
horders  of  a  coiilI  country  ;  there  was  considerable  wat«r 
power  available  al  the  town  weirs ;  and  the  old  slaughter- 
bouHtt  site  would  bci  a  good  jxwiltion  foi-  tho  works,  Mr. 
Stui-ges  then  expatiated  iiiwn  the  moritti  of  lliu  electric 
light,  and  concluded  by  observing  that  his  rosolution  bound 
the  Council  to  nothing,  but  only  enabla)  them  to  awertain 
what  cotdd  be  done,  buw  it  could  be  done,  uiid  how  it  could 
bo  best  done.  Several  of  the  leading  citizens  were  willing, 
if  ncctjsftiry,  to  form  a  local  company  for  supplying  tho  light 
at  the  lowest  posMibla  cost  of  proHn<:tioii.  An  araondnicnt 
n'ssmnvedtoadd  t«  the  resoluttonthe following clauae,  "And 
that  the  committee  invite  tho  gus  company  to  tender  for 
supplying  u  better  li^ht  than  they  did  at  present."  tievoiii] 
tnetnbera  thouj^ht  that  if  tho  Gna  Comiiany  would  supply 
gas  of  30  c.p  it  would  be  as  gruat  nn  advantage  to  the 
citixens  as  the  introtluctiun  of  the  electric  light  Major- 
General  Rnrn  s»id  he  should  be  very  sorry  to  find  the 
question  of  gas  introduced  into  the  resolution,  for  not  only 
did  he  look  upon  tho  electric  u  a  much  bett«r  illuminant 
than  j^\x,  but  also  ibt  boing  aiifer  for  the  dty.     [f  they  had 

leirstreeu  lit  with  it  they  would  get  it  iiitroducad  into 
thoairo,  hospitid,  and  other  public  buildings.  Several 
Members  thought  that  even  if  the  Cia«  Comjiany  could  be 
induced  to  iniAe  the  illuminating  standard  of  the  gas  supply 
to  30  cp.  it  would  still  be  unalde  to  eom|>oto  with  electri- 
city, ai>d  fail  to  eatiafy  the  re<iuirementa  of  the  cilir^ns. 

>0  the  amendment  being  put  only  six  voted  for  it.     The 


resolution  to  advertise  for  tenders  for  electric  lighting  was 
then  put  and  carrie*)  unanimously 

M&ther  luid  Piatt's  Dyzuunos.— Messrs.  Mather 
and  Piatt,  Salfoni,  who  have  a  riNxigniscd  reputation  fur 
supplying  the  highest  class  of  dyn&mue  and  electric 
machinery,  have  just  ianted  &  second  edition  of  their 
catalogue  of  "  Edison-HopkinsoM  "  and  "  Manchester " 
dynamos.  The  "  Edison- Hopkinson  "  dynamo,  therein 
illustrated  In  it«  dilTd'cnt  sizes  and  types,  is  guaranteed  to 
give  H  commercial  efficiency  of  90  to  94  per  cent,  (accord- 
ing to  «3!o),  a  result,  they  claim,  higher  than  any  other 
make  in  tho  world.  The  ty[»  giving  320  amperue,  1 10  volta, 
at  780  revolutions,  was  tested  with  the  following  results  : 
commercial  efficiency  93-23  per  cent,  loss  in  core  1-94,  in 
magnets  1-66,  in  armature  317  per  cent.  ITio  elficionoy  of 
the  same  dynamo  used  as  a  motor  is  93-7!) ;  on  the  double 
convomion  87-0>^  per  cent,  without  loss  in  leads.  The 
snialliiess  of  the  Ioah  internally,  together  with  the  great 
cure  ill  mechanical  dotulu,  gives  this  dynamo  great  advan- 
tages in  durability,  nnd  a  continuous  run  of  three  weeks, 
with  an  excess  of  10  percent. over  itx  normal  load,  hna  Iteon 
efTecled  with  tliese  machines.  The  great  distinction 
of  this  dynamo  ia  the  extreme  intonnty  of  its  mag- 
iiotic  field,  a  fesituro  which  enables  the  machine  Lo 
be  self-regiihting  within  ordinary  limit*  without  com- 
pound winding.  Not  the  least  advantage  is  eomploto 
absence  of  sparking  at  t3io  brushes,  the  commutator  show- 
ing little  wear  for  years,  and  the  brushes  Lasting,  with  core, 
for  a  twclvcraontb  or  longer.  Each  machine  hea  two  aets 
of  brushes,  so  that  one  E»t  can  be  adjusted  or  removed  with- 
out disturbing  the  ciurent.  A  recent  improvement  intro- 
duced into  eome  aizea  of  the  Edison-Hopkinson  dynamo  is 
tho  constniction  of  tho  armature  with  copper  bars,  instead  of 
inniilatod  wire.  By  this  meauK  the  amount  of  copper  in  a 
given  sixe  of  armature  ia  largely  increased  and  tho  rsnist- 
uiicc  dirainiahcd,  which  enables  a  larger  current  to  bo  carried 
with  the  name  economy.  The  bar  arniuture  has  the  further 
advantago,  that  at  no  point  of  the  armature  do  two  bars,  on 
which  the  electric  pressure  is  widely  difTerent,  corns  into 
close  proximity,  which  much  diminisheR  the  possibility  of  a 
cross  or  breakdown  of  insulation  ever  occurring,  should  the 
dynamo  not  receive  pro|>cr  attention,  or  Ihi  subject  to  very 
sudden  variations  of  lokd.  Messrs.  Mather  and  Piatt's 
second  tyiw  of  dynamo— the  "Manoheeter"  dynamo — is 
remarkable,  not  fur  any  distinctive  dnparturu  in  cun- 
slniction,  bnt  for  a  happy  conjunction  of  all  the  best- 
known  electrical  and  mechanical  principles  of  dynamo  eon- 
siructioa,  being  small,  very  compi^ct,  and  efficient  In 
aonw  of  tho  larger  xizcit  the  efficiency  ia  over  9/1  per  cent. 
These  machines  are  all  compound-wound  for  incandescent 
lighting,  in  sires  from  20  to  350  lamps.  They  are  mlao 
supplier)  series  wound  for  arc  lighting.  The  armature  is 
wound  so  that  no  parte  of  widely  different  pressure  are  in 
close  proximity.  These  dynamos  are  also  used  as  motors, 
with  a.  commercial  efllciency  of  90  par  cent  A  series  of 
IriaU,  communicated  to  the  Royal  Society,  ahowcd  that  the 
double  convorsion  ot  h.p.  over  100  yards  was  effected  with 
a  total  efficiency  of  77*5  per  cent.  At  the  >fancheetar 
■liibilee  Exhibition,  a  calico-printing  machine,  requiring 
20  li.p.,  was  driven  by  a  "  Manchester"  dynamo,  working 
ux  a  motor,  during  tlie  whole  exhibition.  A  oombined 
engine  and  dynamo  \s  also  supplied,  M-ith  short  K'lt  nnd 
sjMscial  helMightening  pulley  gear,  for  use  in  confined 
s]KLccs  or  on  board  ship.  Special  dynamos  for  testing  and 
teaching  purposes  are  made  with  sjucial  switchboard  for 
altering  tu  series,  ehuni,  or  ooiQ^wiW'wlk-Nt'a'axA.  *Kva.*.'(j^»'!«is*.. 
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ARTISTIC   FiTTINGS. 


I.— Laino,  Wharton,  asd  Down. 

In  oup  issue  of  March  9  was  given  a  jBipcr  on  "  Artistic 
Electric  Lighting,"  vrhkh  carried  a  moral  lo  this  effect  that 
not  only  is  it  necessaTj  to  consider  such  things  as  voita  and 
Ain[ieres,  but  the  oultivutioii  of  the  lieantiftil  a.nd,  generally, 
artistic  cffbut  uiiist  not  Iw  lost  siuht  of.  Our  conipolitors 
of  the  gas  interests  have  long  paid  grcnt  attention  to  the 
visihle  fittings  of  their  work,  ann  tha  offocta  produced  are 
often  pteajiirig  to  the  eye  and  cfl'ective  in  the  tniM  en  Mtnt. 


FlO.  1,— Tabit  Um[<  witli  Rliule. 

The  ordinary  gas  fittitigs  can  hardly  bo  claated  amone  the 
heautiful,  and  when  imccesii  is  spoken  of  it  refers  only  to 
those  inntaricoii  when  it|>ecial  deaigUR  have  buen  mode  to 
agree  with  the  gvncnil  architecture  of  the  room.  When 
the  incaiidoiccnt  electric  liyht  was  first  introililced  many 
thought  and  argued  that   no   change  would    he   T«i«ireil 


Fio.  2.— I>U'Ubl«  Tablo  Lunfi. 

jn  the  fittings,  and  that  the  old  stock  of  gas  fittings  might 
he  u»«d  up.  It  i«  not  m.  The  olectric  light  lends  itself  to 
a  far  grenter  Yorieby  in  the  matter  uf  fittings  than  does  gas, 
in  tliat  the  flame  of  the  latter  miut  neceasarily  be  in  all 
ordituiry  c«s«8  upwards,  while  the  incandMceat  olamentcan 
he  placed  in  auiy  directiou  required  to  give  a  particular 
effect.     Tbix  ms  soon  seen,  and  a  few  firms  commenced  to 


make  a  speciality  in  electric  fittings.  A  large  number  of 
beautifid  dc«igns  have  been  produced,  many  examples  of 
which  are  before  ub.  It  is  almost  impossibia  to  adequately 
illustrate  such  designs  \n  Mack  and  white,  and  no 
doubt  an  early  attempt  ntiiHt  he  made  by  meaus  of 
colours,  Still,  for  the  moment,  a  general  idea  may  be 
given.      Kecently  visiting   Messrs.    l^aing,  Wharton,   and 


lA     /t 


Flu.  3.—  EUvtivtin. 


Down's  now  nhow-rooms,  in  New  Bond-street,  wo  were 
shown  a  large  number  of  fitlJnga  specially  detdgned  for 
electric  light  purposes.  These  fittings  am  all  made  by 
hand,  of  mixed  materials  -hantmered  copper  and  brao — 


V  -- .. 


^UStew- 


very  highly  and  carefully  finished,  and  so  grett  nttutioti  ii 
givun  to  the  laciiueriug  and  ^lohahing  that  no  cleaning  im 
required.     From  among  a  number  of  deaigng  we   hat 
selecttMl  the  following : — 

Fig.  1  shows  an  eleeant  table  tamp,  carrying  a  shade  o4 
sUk  of  any  colour.  Of  coiirso,  it  is  easy  to  airango  for  tb« 
contacts  in  these  table  lamps,  either  by  meaoK  of  flexible 


wires,  or,  if  the  lamp  ta  ordinArily  required  in  one  pu- 
ticular  [thte,  by  means  of  a  conducting  oontuct  throui^k  the 
Uible. 

Fig.  2  tliows  another  deaigii  of  table  lanap,  with  branching 
amifl  for  two  lamps.  It  will  tnuily  be  umleitttocd  that  theee 
Yarious  La.bl«  lumps  are  JmIj^iiwI  for  variuiin  puqKiaeH — 
Minio  for  tho  diniiig-rooin  table,  some  for  thsdiiiwing-ruoin, 
some  for  c*r<l  tables,  rea/liiig  deeks,  and  »  on,  through  the 
remiireincntfi  of  the  house. 

Fig.  i  showx  a  light  oloctrolior  for  u  tuodoratoly-Bixed 
room.  It )«  goncniUy  bolioved  that  it  is  tho  design  of  BU(^h 
electroliers  which  iiormiLa  the  greatest  diitplay  nfarliatic  taste, 
though  Hnmn  iiii believers  mainLiiii  the  coiitrur^',  ami  that  the 
great«!it  difficulty  of  the  designer ix  mH  with  wlion  he  hne  to 
aMlKn  n  soltUiry  liiinp  fltting.  and  keep  the  cost  down  to  u 
minimum.  Still,  wo  allow  that  biisinchn  men  hare  to  enn- 
(idpr  M'hiit  imvfi  Iwst,  aurt  iindoiihletlly  thov  have  ii  giviilcr 
latittide  uUnwod  Lhoin  when  making  u  Lrgu  vlocti'olifr  thuii 
with  tho  flinglo  6tting.  It  must  not  be  taken  that  wo  look 
upon  any  of  these  fittings  m  costly  ;  they  are  not,  and  we 
are  inclined  to  believe  that  the  cont  (!om|MLr&d  with  the  co«t 
of  am  tittiii^  will  iilwiiys  be  jn  favour  of  the  electric  light. 

Ii         Pig.  4  ahows  two  examples  of  wall  fittings,  such  us  might 

I     well  serve  in  a.  bed-room  or  a  smoke-room. 

I    tri 
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ELECTRICAL  TRAMWAY  IN  HAMBURG.* 

BY  J.   L.   Itt'SKR. 


Many  efToitJi  have  been  made  of  Iiite  yean  to  adopt  elec- 
tricity lor  working  tnunways.  Overhead  and  undergruiiiLd 
iMMicluctors  have  been,  and  are  atill,  employed  ;  but  the 
dilliculty  is  to  find  u  tiulMtitute  for  horse-power  in  the 
crowdMl  streets  of  largo  towns,  where  overhead  conduetors 
are  not  adniissiblo,  Rnd  where  those  Kid  underground  are 
exposed  to  a  multiplicity  of  eviU  only  known  t»  thoso  who 
have  endoavoui-ei)  to  cope  with  them.  In  this  field  the 
storage-battery  alone  could  comi>ote  wit,h  hor«ft-i>owor,  and 
then  only  when  the  energy  is  stored  in  a  |>ropcrly  control- 
lable form.  The  author  ventures  lo  say  that  every  practi- 
cal engineer,  knowing  tho  conditions  which  exi*t  in  lirgo 
towns,  will  agree  with  him  tbut  any  vehicle  destined 
principally  for  the  transport  of  jKisscngcrs  should  lie,  when 
pOMJolc,  indopeiidont  and  self  containcMl  in  it^  motive 
power.  It  is  unuilviHablc  to  dfpetid  upon  an  oiigiitc  located 
kb  a  dislAnco,  a  breakdown  in  which,  or  defects  in  the  kwls, 
would  interrupt  the  aerrico  of  the  whole  line.  These  views 
influenced  him  in  choosing  the  Jullon  system  for  introduc- 
tion into  Uambiirg.  A  paper  read  biuore  the  Society  of 
Art*  by  Captain  Douglas  (idton,  on  the  20th  of  January, 
1886,  fully  deaeribes  the  Jiilicn  systenut  Tho  apociality 
of  the  system  in  ttuit  atrcuniutiitoi'a,  in  whi'uh  the  onerjjy  is 
stored,  are  use*!  in  dilToruiit  gronj;^,  which  may  t>e 
placed  in  mrallel  or  in  series,  lucording  to  tho  power 
required.  This  it  accouiplished  by  a  special  switch  under 
the  control  of  the  driver,  and  without  any  artiflciat 
raeistanco.  Only  one  cloctric  motor  in  neccswtry,  the 
power  from  which  is  transmitted  by  roj>«s  to  a  counter- 
shaft, and  fmin  this  by  a  pitch-chani  to  ono  of  the 
axlee.t  The  first  car  (So.  CI)  in  me  at  Hnmbiirg 
is  similar  to  that  oxhibtled  at  Antwerii  in  198r>,  The 
weight  of  this  car  is,  ready  for  service,  4  83  (metric)  tonii,  of 
w  h  ich  the  «ceumnlatorg  come  to  1  -2  ton ,  and  the  weight  of  the 
eeries-wound  motor  of  Mosers.  Siemeiu  Brothers,  I^ndon,  to 
£7211).  The  accumulator-battery  is  placed  in  eight  diuwers, 
-with  slide  contacts  ;  in  each  drawerthcrc  arc  four  boxes,  with 
three  cells,  itnd  with  15  plates  in  each  coll,  consequently  there 
are  'JQ  cells.  The  whole  battery-  is  divide<l  into  four  parte 
of  24  cellt  each  ;  these  four  \>a.rUf  may  be  urnuiged,  by 
simply  turning  the  Julicn  switch,  either  (I)  all  four  in 
paraUol,  giving  u  cun-cnt  of  24  x  2  =  18  volts  tension. ;  or 
*2)  two  and  two  parallel,  :ind  then  in  teuHion  =  %  volts  ;  or 
^3)  two  io  parallel  behind  the  two  others,  in  tension  =  144 
YoltB;and{4)  all  four  in  tension  =  1 92  volts.  The  capacity  of 
each  celIifl92ami)cr&-houra.  and  coiiBciiuently  the  amount  of 
Btwed-upenergj'is  192x92=  17,664  watl-hour«.  Tlie  tram- 


*  S«1mi«<I  l'*ber,  lufttJtiit«  of  Civil  KngJnMn'  Prouwlinpi, 
t  JotinuU  of  tlio  Souie.jr  o(  ArU,  vol.  xxxiv. .  p.  157. 


;  Kltklratehuixlu  Ztitichrift.  Herlin,  1887,  |»,  222;   smJ  Zafehr^fl 
Jet  fttvitu  DeuixAeT  /nifenirurt,  1887,  p.  313  auil  Tlitc  9. 


waylino  Mtect«d  for  the  trials  with  the  electrical  tntotion 
extends  from  tho  Rathhausmarkt  in  Hamburg  to  the  Bcrtha- 
Htrasse  in  Barmbeck,  am!  is  .\SfiO  metres  (5,862ydB.)  long. 
The  steepest  incline  on  tho  lino  is  1  in  40  and  100 
metres  long,  but  only  ulxiut  600  melreii  are  level, 
the  i-enuinder  being  more  or  less  steep  inclines  with 
numerous  curves.  1  bus  this  lino,  of  which  the  route 
for  nearly  two  miles  lies  through  crowded  Rtreet«,  presents 
all  the  (lifKciilties  which  tramways  have  to  overcome  in 
largo  towns,  and  as  the  trial  has  been  e.i[tended  over  eight 
months  (May  to  Decomber,  1 886)  on  a  common  public  road, 
it  may  be  con-sidci'ed  u,  very  fair  one.  During  toe  wholo  of 
the  trial  tho  engineer  in  chai-g«  ivcortled  Uie  number  of 
watt  hours  cbai^wl  on  each  battery,  to  find  when  it  needed 
re-charginj!.  and  the  time  iind  length  of  way  which  the  car 
bail  run  with  [h«  luillery  l>ef**ri'  this  liecame  necessary.  By 
idways  putting  fully.<'hiii-gcd  l«tt<M'ie><  into  the  cars,  thfi 
uinouiit  of  w.tlt-hours  nut  into  the  acnimulutors,  to 
replenish  them,  after  having  done  a  certain  scr^-ico,  gave  • 
full  account  of  the  work  done.  It  showed  the  energy* 
roipiirori  (or  the  work,  and  the  variations  between  the 
ditforent  loads,  or  the  difTcrcnce  of  iwwer  rwjiiirod  to  run 
the  car.  Before  commencing  tho  regular  sorvico,  the 
Author  mode  trial  trips  at  nignt  with  the  car  Xo.  61  from 
the  Bcrthasti'asso  to  the  liuthhausmarkt  and  back. 
Duiing  these  trial  trips  the  car  was  lowled  with  iron 
bars,  to  represent  the  full  weight  with  passengen  in 
regular  service.  The  cuixent  pu»sed  through  one  of 
Patcrson  and  (Joo[«.t'»  ampei-o-meters;  the  revolutions 
of  the  motors  tvere  imlicated  by  u  (achomcter  of 
Buss  and  Soiubart,  and  tho  tension  of  tho  current  was 
controlled  by  one  of  Paienton  and  iloopor'e  voltmeters.  The 
weight  of  tho  car  was,  on  nil  the  trial  trijjs,  7  tons,  of 
which  4-85  tons  representod  tho  weight  of  the  car  proper, 
and  the  remainder  that  of  29  passengers,  one  driver,  and 
one  conductor,  or  31  persona  at  15416.  each.  The  result 
was  that  in  running  up  the  main  inclines  10,700  watts  were 
used  — i.<?.,  54  amperes  at  192  volts  j  further,  that  on  the 
level  1,800  watts — namely,  19  amperes,  multiplied  by 
96  voltJi^were  rei)uirod,  and  that  the  dynamo  made  then 
900  revolutions.  The  ratio  bctweou  the  <lyna.mo  and  the 
driving-axle  was  I  to  10,  tho  diameter  of  the  wheels  being 
731)  millimetres  (29in.),  and  the  circimiferoiice  91in. 
Thus,  at  900  revoliitions  of  the  motor,  the  spew)  of  the 
car  was — 

900x2-312  ^  208  080  metres, 

or  about  3J  mtlros  in  one  accond  =  12  kilonietrw  (7_J 
latlea)  in  one  hour.  The  spood  allowed  for  the  tramcara  is 
12  kilometres  »ii  hour  in  the  town  and  16  kilometres  In  the 
suburbs.  Ax  the  trial  tri^a  were  made  during  the  night, 
the  author  dnno  tho  cur  at  a  higlier  h|>eed.  As  tractive 
power  he  calculated  12  kilogrammes  for  every  ton  of  weight, 
plus  I  kilogramme  ior  ovory  millimetre  of  grade  per  metre, 
and  i»or  1  metre  of  apcud  jier  secotid,  or — 

T=  {{I  X  10)  +  ((  X  y)}s, 

where  T  is  the  tractive  power,  ( tho  weight  in  tons  of  1,000 
kilogrammes,  <;  the  grade  in  miUimelres  per  meli-e,  and  <  the 
speed  in  meli-es  per  second-  This  formula  gives  very  fair 
results  when  the  riHts  are  in  good  condition ;  but  to  allow 
for  curves,  as  well  as  for  duly  rails,  it  ia  necessary  to 
multiply  the  values  gi\en  by  the  forniuU  by  |-^.  Tho 
journey  from  the  Bcrtlustrssse  to  tho  Kalhhuu'emnrkt  and 
back  to  tho  bcrthartranse,  etpial  approximatulv  tu  II  kilo- 
metres (6-8  miles),  occupied  .^.1  minutes,  and  9 G,802-j- 94,652 
=  191,454  watt-minutes  wore  indicated,  or  3,481  watU  per 
minute,  or  17,406  watt^minutos  -  290  watt^bours  for  every 
kilometre.  As  during  the  trial  the  accumulators  were  in 
firrt-rate  condition,  an  olliciency  of  80  per  cent,  cmild  be 
reckoned  on,  and  thus  the  accumulators  required  a  chaise 
of  362  watt-hours  for  every  kilometre  of  way  made  by  the 
car  (7,000  kilos)  on  the  line  in  r[uestion. 

As  stated  above,  the  output  of  the  accumulators  was 
17,664  watt-honra,  ami  thus,  in  evcrj-  290  walt-bours  jier 
kilometre,  60  kilometres  might  be  run  with  one  lo»d  ;  but  as 
at  any  moment  souittbing  might  occur  on  a  tramway,  and 
more  power  might  he  required  to  ovei-come  it,  tho  author 
did  not  consider  it  advisabtc  lo  allow  the  accumulator  to 
mn  so  far  down;  and  beaidea,  the  life  of  accumulators  is 
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rcloiigod  whou  tlioy  lU'ii  novor  fully  iIiscbur>;oU.  .  ■ 
.li«  mean  energy  extiended  in  vo1ta.iiij>eres  to  reload  the 
accumulator  wiui :— In  July,  39216;  Aiiipist,  35472; 
Sfluldiubor,  441-49:  Octubor,  41787;  Nuvcnitnr,  701-93; 
and  Dvoombor,  661-374.  The  lowext  amount  o{  cntr^gy 
for  1  kilometre  employed  in  one  day,  when  only  ono  car 
(No.  61)  was  running,  wu  280  wutthourv,  on  the  23rd  of 
Augiuit ;  and  the  highest  to  the  end  of  Occobor  630  watt- 
hottrs.  This  eaunnouH  difTetDnce,  mt  well  as  tlifl  daily 
vflmtiona,  were  due  to  the  8t«t«  of  the  raiU  fttid  the  traffic, 
which  were  l>otIi  influeRced  hy  the  weather.  During 
summer,  and  in  fine  weather,  the  raiU  are  clean,  ;knd  in 
Hamburg  the  streeta  are  woU  swept  and  watered  ;  beaidoa, 
the  traffic  is  small,  and  the  public  evenly  distrihuted  on 
both  platfomu  ;  but  if  the  weather  is  misty  the  raib  are 
■lippery,  the  ears  more  fully  occupied,  and  the  pa«;on];ert 
aroid  the  forward  platform  and  crowd  on  the  bind  one. 
Tbia,  when  the  driven  axle  i«  foremoiitk  occaaions  to«>  of 


rra.  L-PiaB  of  No.  61  Or. 

en«r;;y-  The  wont  ia  when  the  (n-oovea  of  the  raila  are 
filled  with  froxeii  dirt,  and  this  h&ppenH  in  Hamburg  when 
dunng  the  ni^ht  siiddon  frost  sota  in,  and  the  cars  have  to 
commence  running  before  the  salt-car,  or  before  the  salt  has 
sufficiently  acted  ;  such  a  day  waa  the  8th  of  Decentber, 
when  the  average  energy  roue  to  890  walt-houra. 

Now,  with  an  average  of  363  watt^hours  per  one  kilometre, 
19  ampueaatSG  voltBareomployixl  on  the  level,  and  54  am- 
perea  at  IdS  volta  on  different  inch'nefi,  no  that  there  must  be, 
when  630  watt- hours  ore  noceuary,  an  expenditure  of  at  least 

—  ^'J-<  umperea  on  the  inclinee  ;  and  it  ia  probable 

that,  under  had  conditions  of  the  mad  on  the  inchnwi,  tlie 
[Kiwor  will  be  still  higher  than  under  good  coriditionii,  lUtd 
that  a  current  of  over  100  umpei-es  will  pass  the  motor. 


An  elertnc  current  of  94  amperea  x  193  volts  1i  aqial  to 
an  expenditure  of  24J  h.)>.,  which  had  been  taken  out  oE  thft 
accumulators  ;  but  tbtH  had  not  bwn  uned  only  as  tmclJvc 
power,  for  it  had  heated  the  motor  and  had  lieen  wasted, 
and  this  is  the  weak  point  of  all  electric  tramways.  Every 
locomotive  an<l  every  aelf-projiolling  car  ia  made  to  da  a 
certain  amount  of  work  on  a  certain  tine,  to  propel  at  a 
cortuin  speed  a  limit«<l  weif^ht  on  a  Ruxinum  of  inoliiM 
that  is,  at  a  maximum  uf  riuistunw:  of  the  road  ;  if  iho 
weight  is  constant,  and  the  reaistanc*!  on  this  mad  increased. 
th«  speed  diminisheR,  und  at  last  the  motitr  rnunt  Htaul  atilL 
In  a  atcum  engine  the  amount  uf  stcum,  or  enorey,  that 
might  be  taken  out  of  the  boiler  (the  accuroolaUir)  ueponds 
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Fio.  2.~riucil  No.KOsr. 

Ujiuu  the  volume  of  the  cylinders  and  tlia  number  of  revolu 
tions.     If  the  engine*  stand  (till,  no  revolutions  are  made 
and  no  sttiani  is  IuIicd  out  of  tho  boilers  ;  and  if  the  safety 
valvoado  not  lilow  otf  steam,  no  energy  is   wasted,     tjuile 
different  are  the  conditions  of  the  electric  motor ;  the 
amouol  of  current  thikt  flows  through  the  coila  of  the  tootor 
(for  tmnicarv  stiries-wound  motcn?  are  to  be  considered) 
depends  upon  the  number  of  revolutnna  of  the  armature  ; 
and,  at  the  same  tension  of  the  ourreot,  the  gT«atvr  tha 
number  of  reTolutions  the  less  is  the  amount  uf  current 
Thus,  when  by  increased  resistance  on  the  road  the  speed 
of  the  vehicle,  and  coiiseiiuontly  of  the  motor  (armature), 
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iiuiiiishos,  thu  umouiil  uf  current  increaaM,  nnd  comoB  to 
Its  maximum,  which  iIo^Miids  upon  the  internal  i-eaUtattce 
of  the  RKitor  n-ben  the  motor  sbiiids  stU).  Every  motor  is 
oonstnicted  to  tud  ut  a.  certain  tormton  i>l  the  current.,  ut  a 
certain  speed,  xrul  will  ihoit  talte  a  ceitain  amount  n( 
eurreot  If,  by  overltMiling  the  «ar,  or  overcharging  the 
OKttor,  the  Bpceil  diminisht-B,  tiio  uinouiit  of  current  trill 
~  icrcase,  yet  the  in<:r«u!ie  of  current  vill  perforin  van,-  littlo 
'ul  work,  but  beat  the  motor.  The  heat  partly  dis- 
appeArs  by  radiation,  but  ia,  at  ail  events,  a.  witste  o( 
energy,  ami  must  bo  avoided. 

The  appearance  of  heal  or  light  where  ouly  power  is 
Deeded  is  a  wiutu  of  encrj;y,  aiiucomiequuntly  a  waste  of 
noneT.  SliU,  this  occum  in  a  great  number  of  electrical 
instalktioR,  and  {principally  electricul  tnunways ;  lu  the«« 
installations  a  series  of  artificial  resttttancoe  are  employed, 
and  are  more  or  less  tlirown  into  the  cirouit,  according  to 
the  amount  of  current  that  has  to  poas  the  mator  tri  attAin 
a  certain  speed  or  Ui  st^irt.  Thou,  av  in  thuso  installuttonH, 
the  tension  of  the  current  iit  conKlMOt,  the  lunuunt  uf  current 
that  flown  ihrouuh  the  motor  dojiends  only  u]>un  the 
reuatauce  in  the  leads  to  l>o  oveniome.  Then  reoiittances 
do  not  act  only  like  a  throttle- valve,  but  iher  get  heate<), 
and  this  heat  must  be  absorbed  by  isdiutjoii  by  the  sur- 
rounding air,  otherwise  they  will  melU  In  Qxpcnments 
mado  for  this  purjKise,  the  uiitbor  has  melteil  j^lam  tnbes 
^&  milUmolres  (0'99in.)  in  diameter  nnd  ^0  millimetres 
(I9*&$rn.)  loug,  which  he  had  surrounded  ii'ith  a  spiral  of 
(Icrm.in  silver  wire  ]-2  millimotro  (O'OSin.)  in  diameter, 
and  imbedded  in  infusorial  earth  in  a  porcelain  pipe  of  the 
nne  length,  and  of  '2h  millimetres  {0'98in.)  out«ide 
dinmobor.  Tho  spiral  wim  melted  and  sl><)]ipei1  tho  ox|icn- 
ment,  which  be  repeited  sevenil  limev,  vaiying  the  tension 
of  the  current,  and  therefore  the  amount  of  am]>er«s  (mim- 
iug,  and  oonsoquontly  the  time  in  which  tlio  wJro  mvibed. 
Tbese  experiments  show  what  amount  of  h«.tt  or  energ)'  k 
waated  by  re^ittUinces  placed  in  thu  current,  and  that  it  is 
voaloful  to  adopt  such  meaos  U>  use  np  leaa  onoryy  in  Uio 
motor ;  it  woul<l  Iw  like  omplo)ing  a  Drake  to  regulate  a 
steam-enf^ne,  inel^id  of  cutting  off  and  expandins  the 
eteam;  the  resistance*  in  an  electj-ic  current  will  do 
tiicre,  because  they  are  simple,  where  a  finiall  amount  of 
current  iioaseattiem,  or  where  the  loss  of  oiier(Q'  is  negli- 

a'blc.  To  avoid  the  reustances,  Mr.  Julicn  has  grouped 
«  accumubtors  in  purdlol  or  in  series,  as  most  convenient, 
and  this  conatittites  one  of  the  ^reuC  sulvantagat  of  using 
accumtiliitors  inittoad  of  direct  current;  then  by  direct 
curmnt  the  tension  is  always  constant,  iind  must  be  so  high 
as  to  do  the  maximun]  ni  work  retiuired  on  the  line,  to 
ascend  inclines,  or  to  nm  with  full  load  at  a  certain  speed. 
Where  tlue  maximum  of  work  is  not  required,  resistances 
must  bo  introduced.  Sincu,  as  above  shown,  the  use  of  the 
common  reaistanco  spirals  is  wiiateful,  the  author  recom- 
mends, iiistcaid  of  theui,  aecunmlators,  which,  when  churgod 
by  the  iteccasary  Hur[Jiis  «f  energy  in  the  line,  will  serve  to 
l^bt  the  train  or  otherwiKa,  and  ho  avoid  the  useless  waste 
of  energy.  Finally,  the  amount  of  (»wer  required  on 
different  parte  oE  tue  line  may  vary  very  much  ;  but  ait  il 
it  not  aecessary  to  ascend  steep  inclines  at  the  maiimmii 
of  ejteed,  the  motor  or  motors  may  he  arranged  in  such  a 
way  that  they  can  do,  ut  a  limitcfl  spcwl,  the  re(|iured 
luaxiinum  of  work  without  getting  hot,  and  to  uffect  this 
the  author  projmees  the  use  of  two  motors  instead  of  one, 
combined  in  such  u  vnty  llial  OFie  may  suffice  for  the  level, 
or  for  small  inclines,  but  that  the  two  may  be  placed  in 
jjaraltel  on  steep  iucliiivs  ;  using,  then,  the  currant,  at  half 
tension,  the  motors  will  turn  at  the  tower  speed,  corre- 
siwttding  at  ibie  lower  tenaion,  and  thus  the  i-^r  will  run  at 
lower  speed,  and  nxjuira  leos  puwur  to  ascend  the  inclines. 
The  simplcet  way  to  arrive  at  this  "relay"  for  common  tram- 
cars  woiud  be  to  plice  two  armubiiren  on  the  »ame  shaft  in 
the  same,  or  iti  two  difTervnt  magnetic  fields.  But  the  two 
motors  should  not  bo  placed  on  two  different  bogice,  as  in 
that  case  a  car  would  always  be  liable  to  nin  off  the  riiU  on 
sfaaq>  curves ;  the  forward  motor  would,  on  entering  a 
curve,  be  relatively  the  weaker  one,  a»  it  has  to  overcome 
more  resistance  than  the  one  behind,  and  would  be  easily 
thrown  by  the  latter  off  the  nuls.  This  is  so  well  known 
to  railway  engineers,  that  he  would  not  have  mentioned  it 
had  he  not  seen  an  electric  car  arranged  in  this  way. 


After  the  first  car.  No.  61.  bad  l>een  in  nse  some  time, 
the  author  arranged  a  secorul  car.  No.  86,  for  electrical 
traction-  This  car  wut  fitted  in  a  similar  way,  TMit  the 
motor  M-a»  placed  between  the  two  tuclee,  and  tne  car  had 
scats  for  20  [wswngen  Insade;  its  weight  was,  ready  for 
ocrvice,  6  metric  tons,  and  when  loiided  with  30  itasflengers, 
one  driver  ami  ouo  gmird,  H-24  tons ;  the  weight  of  the 
accutaulatom  was  194  ton,  and  of  thu  motor,  I,lti81b. 
The  motor  was  by  Messrs.  Elweil  nnd  I'arker,  and  similar 
to  those  used  oti  tlie  Blackpool  cUclric  tnimway.  A  great 
advantage  of  these  motors  is  that  instead  of  luin;;  two 
iniinufbiiulies,  only  one  pair  of  contacts  is  employed  to 
raing  the  cuirent  to  the  eolloctor  of  the  armature.  It  is 
thua  possible  in  nnming  down  bill  to  lue  the  motur  as  a 
dynamo,  driven  by  the  mechanical  energy-  developed,  and 
charge  the  accumulators.  But  further,  the  motor  itaelf 
serves  as  a  imwerfnl  brake,  oiul  he  baa  to  employed  it  many 
times,  when  it  is  iieceutary  suddenly  to  bring  tbucar  nearly 
to  a-  standstill  to  divert  damage  or  accident.  The  final 
rosult  of  his  trials  is  that  to  drive  a  tiumcar  on  a  line,  for 
every  2201b.  of  weight  and  1,000  metres  (1,095  yards)  ot 
way,  7'S  watt-hours  are  rei]Utred. 


M.  D'ARSONVAL  ON  DANGEROUS  CURRENTS. 

It  may  bo  tntcroating  to  give  the  following  ahelracl  of  a 
p«i»er  presented  by  M.  DArnonval  to  the  Academy  of 
Sciences  rnlating  to  «xi)Brimeiit«  with  various  generators  of 
electricity.  He  used  (I)  a  Holtn  machine  to  chai;ge  a 
Leyden  jar  ;  (2)  a  battery  with  KM.F.  of  420  volU  ;  (3)  a 
(Jramme  direct-current  machine ;  (4)  Gramme  alt«mat«-cur- 
rcntmachinc;  and  (5)  induction  cwla.  Electricity  is  stated  to 
fwxjduco  death  iu  two  ways— ^a)  directly  by  injtiry  to  the 
ti*sue« ;  {b)  indirectly  by  action  on  the  DUrvee.  In  the 
former  case  life  is  beyond  recall ;  in  the  latt«r,  it  is  iu  most 
cases  poswble  to  bring  the  individual  hack  to  life  by  arti- 
ficLT.1  respiration  instantly  resorted  ta  A  stjitic  discharge 
is  not  absolutely  mortal,  unlera  the  "medulla  oblongata" 
be  struck  by  a  localiiMxl  discharRo,  tJie  onergj'  of  which 
exceeds  22  footr[iounda  In  that  caae  the  tisauea  are 
destpoyai.  With  weaker  discharges,  the  effect  is  due  to 
cxcitemejit  of  the  nervoiw  centres,  or,  more  tardily,  to 
secondary  results  of  injury.  Il  is  much  tees  easy  tlian  ia 
generally  believed  to  kill  an  animal  outright  by  a  diachargo 
of  frictiwiiil  electricity.  M.  d'Arwnval  concliwee  thai  the 
tiuratiun  uf  ciifichargc  is  of  the  greatest  imijortance  ;  and,  in 
alternating  cinrents,  the  fivciuoncy  of  alternation.  In  the 
general  cose  of  accitlont  death  occurs  through  reflex  action, 
and  mostly  throv^h  arrested  ret^iralion  ;  and  the  practical 
conclusion  is  that  in  every  case  artiBcial  respiration  should 
be  instantly  resorted  to. 


ON  THE  HEATING  EFFECTS  OF  ELECTRIC 
CURRENTS.* 

BY  W.  n.  PBEECB,P.R.S. 

I  have  taken  a  great  deal  of  pains  to  verify  the  dimcu 
siona  of  the  currents  as  detailed  in  my  pn|N:r  rend  un 
Decomljcr  22nd,  1887,  required  to  fuse  different  wires  of 
such  tbicknoMioe  that  the  law 

o  =  a  rf*J*  ^^ 

is  Btrictly  followed ;  and  1  submit  the  following  as  the 
final  vnlnes  of  the  constant  "a"  for  the  different  maUls  : — 


Cdjyptr 

Aliiminium  • 

riiitiiitin  

Cirmin  nilvar 

rislinoiil 

Iron > 

Tin    - 

AJIi>v(leadandtin8tol). 


Inrh'^ 


io,a«4 

7,586 
6,172 
6.Z30 
4,760 
3.148 
1.643 
1,518 
1,379 


OraUBttTM.       MOUtnatrw. 


fi;630 

1,875 

i.sn 

1,232 

1.173 

777-4 

405-6 

32&-& 

340-6 

ee-D 

69-2 
40  4 
40  8 
371 
34* 
128 
10-3 
108 


With  these  ooiiaUuth  I  have  calculated  the  two  following 
tables,  which  I  hopo  will  te  found  of  some  use  and  value : — 

•  fiMd  bcfcrt  the  Royd  8«;iety  on  April  19th,  1888. 
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TiRLE  Showinu  tbk  Ci'KKE.tr  IS  AurBm  Bntvmui  to  PrsK  Winu  ur  Vabiuvs  Siew  ako  Uatkbialh. 


So. 
S.W.O. 


DUtneter. 
taobea. 


0-oeo 
O'Oia 

0  036 
0  028 
0'02S 

0-oia 

0  0148 
0  0124 

ooioa 


4^. 


OopiMr. 
a  •  10,Mi. 


0-022627 
0016191 
0-010516 
0-006831 
O-00468S 
0-003263 
0<I0^41& 
0-001801 
0001381 
0001122 


2313 
1&6-8 
1077 
6S-97 
4S'00 
33^ 
84  74 
18-44 
1415 
It -50 


Aliinilnlnn,  |     Flitiitnin. 
«  =  T,S*S.  It  =6,172. 


171-6 

123-8 
7916 
51 -Si 
36-5S 

18*32 

13*66 
10-47 
8-512 


1170 
85-73 
64-37 
SS-33 
24 '23 
16-88 
1249 
B'311 
7142 
5805 


Der.  a[lt«. 

riutaoU. 

ban. 

TlD. 

«  =  s,2sa. 

a  ^  1,TUl 

•  -s,tw- 

•  =  l,«tl 

iie-3 

107-5 

71 -22 

3715 

84-68 

76-90 

50-96 

26-58 

54-99 

49-95 

3310 

17-27 

36-72 

32-44 

21-50 

U-22 

2450 

32-25 

14-75 

7-692 

17  06 

16-M 

10-27 

fi-357 

12-63 

11-47 

7-602 

3-965 

9-416 

8-652 

5-667 

2«56 

7  222 

6-5619 

4347 

2^7 

6-S70 

6-S30 

S-633 

lfl43 

«  *  i,tu. 


39-82 

21-34 
13-86 
9-002 
5175 
4-300 
3183 
8-375 
1820 
1*479 


«  -i.sn. 


31-20 
8232 
14  60 
9-419 
6461 
4-409 
3-330 
2483 
I«4 
1-64& 


TjULE  QtrtKo  THK  DrxUKTitEk  or  UTiRu  or  Various  M&tcxiau  WHim  witx  hk  FrtiKD  ar  a  Cukhdtt  uf  GirxK  arKKKaxR. 

it 


Carreot 
In 


UAOMtac  In  InotiM. 


Coppo-, 

F>  -  10.144. 


0-0021 
0-0034 
0-0044 
0-0053 
0-0062 
0-0098 
0-0129 
0-0156 
0-0181 
0  0205 
0  02Z7 
0-0248 
0O368 
0-0288 
0*0525 
0-0360 
O-OSM 
0-0426 
0-tW57 
0-W16 
0-0672 
0-0625 
0-0676 
O0TO5 
6-0784 
O'O&ll 
0  0897 
0  0950 


AlmnlntUDi. 

a  -7.516. 


00036 
0  0011 
00064 
00065 
0-0076 
0-0120 
00163 
00191 
0-023S 
0O350 
0-0277 
00303 
0032S 
00352 
0-0397 
00440 
00481 
0-0520 
00556 
0-0630 
01)698 
0-0763 
0t)a26 
00886 
00958 
0-1029 
0-1096 
01161 


FUtlDnm, 
a  ~  B.17!. 


0-0053 
0-0053 
0*0070 
0-0084 
0-f099 
0-0156 
0-0203 
0-0246 
0*0286 
O-0.W3 
00358 
0  0391 
0-0123 
0-0454 
0-06U 
0-0568 
0-0621 
0-0672 
0-0720 
0-0614 
0-0992 
0-0986 
0-1066 
0-1144 
0-12J7 
0-1527 
0-1414 
0-1498 


Oerrowi  BUtv. 


0-0033 
0-0053 
0-0069 
O-0084 
0-0097 
0-0154 
0  0202 
0  0245 
0-0284 
0-0530 
0-0366 
0  0388 
0-0420 
{>{I460 
0-0609 
0*0564 
0  0616 
0-0667 
0  0716 
0  0806 
0-0895 
0-0978 
0'1068 
01136 
01226 
01317 
0-1404 
01487 


PIlllDDld. 

•  -  4,7M. 


Ir«n. 
=  >,i*a 


00035 

0-0047 

0-0066 

O0O74 

o-ooia 

0  0097 

0-0069 

00117 

0-0104 

0«136 

0-0164 

0-0216 

0-OS15 

0-02B3 

0-0261 

0-0545 

0-0303 

0-0298 

0-0342 

0-0460 

0-0379 

0-0199 

0-0414 

OO&te 

0-0448 

0-0589 

0-0460 

0  0632 

0  0M2 

0-0714 

0-0601 

0-0791 

0-0657 

00864 

00711 

0-0935 

00^62 

01003 

0-0861 

0  1133 

0  0954 

01255 

0-1043 

0-1372 

0-1138 

0  1081 

0-1210 

0  1692 

0-1309 

0  1722 

0  1404 

0-1848 

0-1497 

0-1969 

0-1686 

0-2086 

Tin. 
a-.|.ett 


0W72 
0D113 
0fll49 
0-0181 
ODSlO 
0-0334 
0-0437 
0OGS8 
0-0614 
0-0694 
0  0769 
0-0640 
0-0909 

o-oerjs 

0-1101 
0*1220 
0-1334 
0-1443 
0-1648 
01748 
0-1937 
0-2118 
0'2291 
0-2457 
0  2658 
0-2861 
03038 
0-3230 


TlM-l«a4  itloT- 


OttSS 

0  0132 
0-0175 
0-0210 
0-0243 
0O366 
0{I606 
0D613 
0-0711 
0-0603 
0<0880 
0-0973 
0-105S 
0-1129 
0-1375 
01415 
0-1644 
01671 
0-1793 
0-2024 
0-2343 
0»52 
0-3663 
0-2845 
0-3077 
03301 
03616 

onsB 


a»L,i:». 


0-0081 
0*0128 
0-0168 
0-0203 
0-0236 
00376 
0-0491 
0-0596 
00690 
OW79 
0-0664 
00044 
01021 
0-1095 
0-1237 
a  1571 
a  1499 
0-1621 
0-1730 
01964 
0-2176 
0-2379 
0-2673 
0*3760 
0-2996 
0-3203 
0-3tL3 
0-5517 


CORRESPONDENCE. 


NOMS  DES  PLUME. 
To  THE  Editor  of  The  Elk<tkk;al  ENdiNESR. 

Sib,— I  had  not  tho  |)loa«tirti  of  booring  Mr.  Procc«» 
eiit  pai«r  rem!  at  the  Soiriery  of  Te]egi-aj)h- Engineers— 
S  W8  iiotthtt  Institute  of  Elecirit-al  Engineer*  yet  ')^but 

ehoiilti  like  to  »»y  a  few  words  upon  u  (wrtion  of  your 
leaci«r  bearing  thereon.  If  Mr.  Pr«etc  pTO|msed  to  Utboo 
mms  d(s  phm-t,  iw  my  humble  o|jiriioii  lie  waa  quito  rii;ht 
I  -mil  not  go  BO  far  .^fl  to  My  that  there  ai-e  no  cagBe  wfiore 
a.  man  would  be  jitstified  in  writing  over  &,  ivmt  tie  plnnxt, 
but  I  think  they  nut  very  few  anil  very  fai-  between. 

In  the  va«t  majority  of  ca»e«,  the  fact  that  the  writer 
cmilfl  not,  or  would  not,  allow  his  name  to  appear,  Bhould 
bo  BuHicicnt  roasoii  for  not  writing. 

Mere  shyrnus  nt  seeing  one's  name  in  print  aoon  weiini 
off,  but,  on  the  other  hand,  the  cover  of  the  mm  dt  plume  is 
tooofteriufled  for  violent  i>ersotiaIatlacbi  and  slipahod  work. 
It  does  not  niAitor,  no  one  will  know  who  wrote  it.  Even 
with  men  who  are  not  given  to  jouniiilistic  diBcoiirtuBit-P, 
the  rMponsibility  attaching  to  the  publicntion  of  the  oatne 
of  the  author,  wliolhor  of  article  or  letter,  must  have  a 
iobering  effect.  It  has  the  same  effect  that,  in  my  opinion, 
the  (wimiMion  of  ladios  to  our  nieeiings  would  hive:  it 
tODM  down   the  bitL4M-noss  of  many  a  wordy  hattla 

I  wonU  gay,  hIbo,  that  article**  should  be  rignod,  u  well 
u  letter*.      You  ai-e  quite  right  in  your  remarks  as  to  the 


education  afforded  by  the  technical  press.  ItsupplomenU 
one's  own  exjierience  by  the  thougite  or  obeervationa  of 
other  men  ;  but  if  its  lossoiis  are  anonymotu.  they  lose  half 
their  power.  One  curious  result,  too,  that  is  not  infrequent 
should  make  uaers  of  twnw  da  plumt  careful— vit,  it  some- 
timea  bap)jeiiH  that  two  writers  of  totally  op£)orite  viswa 
take  the  same  name. 

Lot  L>afh  writer  have  the  courage  of  hie  opinions ;  or,  if 
ho  feara  to  exhibit  them  to  the  world  under  their  tma 
parentage,  not  exhibit  them  at  all — Yours,  Ac,, 

Sydnit  F.  Walker. 
May  19,  1888. 

[The  difficultv  of  Bigniiis  one's  name  does  not  arise  in 
nuny  cuet  such  ae  those  toat  woul<l  probably  come  undir 
our  correapondeot's  observation,  nor,  indeed,  in  many  catat 
where  pure,  or  even  applied,  seience  is  coneerned.  Advorso 
critii;i»m,  however,  does  brin^  down  ooosidcrablo  rini|»era> 
tion  upon  the  hcud  of  the  critic,  and  would  undmtbte(llv,3t 
times,  .Huhject  him  to  personal  insulu  A  case  to  the  point 
ariHoe  out  of  the  very  is«u«  in  which  wo  more  «-  Ices 
jokingly  opijosed  Mr.  Preoce.  The  remarks  in  the  nexc 
article  were  somewhat  adverse  to  a  i-oport  upon  a  tnunwvy 
system,  and  these,  or  some  otJier  remarks  woicb  wo  bil  to 
rocogiiLSC,  have  brought  to  us  some  choice  "  Billingsgate. " 
A  copy  of  the  paper  with  "  unsigned  "  oomments,  penoaal 
and  otherwise,  scattered  over  ite  pagee,  has  beuo  ret 
to  us,  postage  paid.  The  writer  of  bhew  o 
evidently  has  not  the  courage  oC  his  opinioua,  otkei 
result  would  have  bean,  bad  it  occurred  a  oaotary 


THE  ELECTRICAL  ENGINEER,  MAY  25,  1888. 


49i 


*'  pifltoU  for  two,  coReo  for  one  "—occurring  now  would  lead 
to  avoidance  of  rjersonal  contact  aa  derogatory  to  any 
reaj)cctable  persons  reputation. — Ed.  E.  £.] 


WTNO  MOTORS. 
To  THK  Editor  op  Thk  Electkicai.  Enolnkkr. 

Sir,—!  am  int«rOTt«ii  Jn  wind  motors,  and  Ihe  article  in 
your  bsL  »ugK<^*  thp  followiii';  qiiestionH: — 

The  writer  aascrls  that  winif  motors  are  economical,  Imt 
will  be  eivo  n  reason  why  they  are  sur«ly  and  rijjidly  l>ein)4 
mi|>er»ed«d  lor  grinding  corn  in  Kngliind  and  cisuwiiui-o.  1h 
wind  less  (constant,  here  than  in  Am«riui  1  Wind  mills  are 
almost  valticleitH  in  thifl  country,  as  owners  luive  found  to 
th«ir  cost. 

Now  that  rteam  can  bo  genenttod  ao  cheaplv  anj  \» 
alwaj-i  lit  command,  will  any  on«  rely  ujjoii  no  iickic  or  so 
expenaive  (for  r«piiiw)  power  a&  Iho  wind.— Youra,  &c., 

Wind  Moroit. 

Colehestflr,  Mny  19tb,  1888. 


TAVENEK'S  COULOMB  METER. 
To  TttK  Editor  of  The  ELEcrmcAL  Enoinkbb. 

Sir, — Obflcrving  in  the  current  ieouc  o(  your  journal  a 
notice  of  an  electrical  mBtcr,  said  to  ho  of  i'rof.  Elihu 
Thomson'*  design,  I  think  thiit  uttention  should  be  eallorl 
to  the  fact  that  the  principle  UfWM  which  thia  tuqIvy  works 
hua  idi-citdy  hoeii  a<lo[jteil  Ity  Tavetier  in  hia  meter.  'ITic 
principle  involved  is  that  of  utilising  the  heating  property 
of  the  current  for  producing  an  oscillating  motion  of  Ihe 
containing-luhc,  and  consequent  registration  of  the  quantity 
of  electricity,  whether  by  continuous  or  altcrniiliogcuiTantii, 
passing  throuBh  the  circuit 

As  Prof.  TaomBon's  meter  ha«  hcen  designed  on  exactly 
similar  lines  as  Tavener'a,  and,  moreovtr,  hears  lipiHl  it 
evidence  of  a  knowledge  of  the  prior  oxiatonce  of  Taveuors 
met«r,  it  upucArs  to  mc  that  to  the  last-named  individual  is 
due  the  croait  for  tho  ingenuity  manifcetetl  in  the  pniduc- 
tioii  of  a  meter  working  on  a  principle  «o  ditfotysnt  from 
thoe©  upon  which  curTtnt-motcrs  have  hitherto  boon 
deHiened  and  workocL 

Honour  to  whom  honour  is  due.  To  oiiginate  a  meter 
working  on  the  principle  I  have  described,  which  shall 
register  accurutely  tho  exact  amount  of  cuiront  pa<aing 
through  it  at  any  time,  is  one  thing,  but  to  copy  mich  a 
meter  and  appropriate  its  invention  is  quite  nnothar. — 
Yours,  &c.,  \Vm.  Phillips  Mendham. 

Western  Electrical  Works,  Bristol,  Hay  23nd,  1888. 


JAKMAS'S  ELECTRIC  TRAM-CAK. 

To  THE  Editor  op  the  Elbctricai,  Enc.inksh. 

Sir, — 1  aolice  that  you  have  printed  Messrs.  E.  Walker 
and  Hyde's  report  u|x>n  my  electric  tram  car.  Bo  far  ao  goo<l. 
If  you  had  allowea  yoiu*  i-eudern  to  have  dmwn  their  own 
opinious,  I  shouk)  nut  h[ive  troubled  you  vritli  a  word  of 
reply,  but  your  remarks  thereon,  *'  to  my  mind,"  are  so 
nnbecomin^  that  I  must  slat«  what  I  think  upon  them. 
You  thei'e  Hta4«  that  "one  section  of  the  reading  public, 
etc.,  looks  to  the  technical  press  for  guidance."  Tnie  I  will 
venture  to  Bay  they  urBef  no.  The  investing  public  look  to 
that  which  will  bring  a  good  return  for  their  money,  and  in 
this  [urticular  the  technical  ttrexs  is  compiotely  im]X)tent, 
oapeoially  in  mutters  cloctriad.  The  opinions  of  high  scicn- 
tine  aulnoriticH  iijmn  the  Faure  accumuUtor,  etc.,  etc., 
a  few  yearti  since,  taught  the  public  generally  what  value  to 
out  u}K»n  such.  You  further  state  that  "  Kcports  of  the 
Kind  wc  notice  arc  obtained  mtiy  with  the  ulterior  objoct 
either  to  get  money  ajwu  patents,  or  to  promote  a  com|uiny." 
Kow  I  will,  like  you,  stako  my  reputation  upon  the  fact 
that  this  stfttumcnL  is  ahsduteiy  false,  and  that  you  are  not 
warrauted  in  makini;  such  a  statement,  because  you  caouol 
support  one  word  of  it  by  faets.  The  truth  is,  the  whole  of 
the  working  out  of  this  car  had  been  borne  by  private 
enterprise  for  a  yeai' and  a  half.  Neither  the  public  nor 
sayoQe  else  have  aver  been  aiiked  to  bear  a  single 
penny  of  the  ezpenM.  Now  that  the  car  bears  out  such 
lavourablo  lenilt^  kod  coDudedng  that  before  long  one  of 


tho  suburban  tram  lines  will  1>e  worked  entirely  by  theee 
carii,  goea  a  long  way  to  prove  the  luisoutidoees  of  your 
surmise. 

1  tiovurtholc«8  adhere  finnly  to  the  plan  of  duplicating 
the  armatures,  for  reasons  which  you,  apparently,  up  to  the 
prL«ent  do  not  seen  to  grasp.  1  think  your  remarks  also 
ought  to  be  taken,  as,  you  Bt«te,  about  Prof.  Short's  paper, 
rwHi  gram  salis,  very  much  so,  at  you  apjtear  to  advocate  J 
a  certain  make  of  motor,  as  though  other  makers  would  not  ) 
gladly  undertake  the  same. 

It  woidd  be  very  iiitorcstirg  to  know  of  tho  number  of 
amiiiturGs  that  have  been  burned  out  in  tram-car  exjieri- 
nioiiUi  where  the  single  armature  alone  has  been  employed, 
this  latter  defect  having  led  me  to  cotntruot  the  pre«tint 
form  of  motor  ;  and  I  will  further  state  thatv  until  practice 
proves  my  plan  to  be  wrong,  I  shall  firndy  adhere  lo  it, 
considering,  as  I  do,  that  an  ounce  of  practice  is  worth 
inliniloly  more  that  any  number  of  uiiini)>|>ort«(l  editorial 
remarks. — Yours,  &c.,  A.  J.  Jarman. 

Brixton,  S.W.,  May  23rd,  1888. 

[Wo  are  glad  to  find  that  Mr.  Jarman  has  the  courage  of 
his  opinions.  As  wo  difTcr  ontiroly  upon  almost  over? 
jjuint  ttmched  upon  by  hi.'>  letter,  and  as  time  alone  is 
ro()uired  to  prove  which  of  the  twain  in  correct,  tJiere  is 
tittle  \!,imA  to  bo  gninc<l  by  controvursv.  It  may  be  re- 
marked, however,  tliat  time  oas  already  shown  the  technical 
press  to  bo  a  uowei-ful  (actor  in  the  question  of  electrical 
uiv&stmeiit.  Undoubtedly,  itdo^  not,  and  it  cannot,  stem 
tho  torrent  when  madnc«s  seiztvi  the  poliUad  presn;  hut,  in 
ordinary  limes,  compaoy-mongcrs  electrical  are  not  certain 
to  have  their  own  way  when  tho  tochnicat  press  is  against 
them.  Wo  welcome,  also,  with  conaiderable  pleasure,  tho 
statement  that  Mr.  Jarman's  system  has  been  financed  pri- 
vately, and  trust  wo  may  find  that  it  will  continue  to  he  so 
financDil.  If  it  is  as  good  a  thing  as  its  author  declares, 
ihoiie  who  trust  it  will  reajt  their  reward  If  it  turna  out 
bailly.  they  will  have  the  consolation  to  know  thny  did  not 
lead  maids,  wives,  and  widows  astray  in  thou*  inrestmente. 
Nou*  KtrroM. — Ed.  £.&'.] 

To  THK  EniToa  op  Tuk  Eukltku  ai.  Eniils'efr. 

Sir, — The  report  on  Jarnwn's  electnc  tramcai, i«blished 
in  yuur  issue  of  last  wook,  is,  as  itoiritod  out  in  your  lender, 
very  unsatisf&ctorv  and  meompluto.  Some  four  or  five 
yeara  ago  Mr.  RecKenEaun  nhowed  that  a  tramcnr  might  bo 
{jropelled  along  a  track  by  meanfi  of  a  motor  and  accumula- 
tors, a,nd  what  beyond  this  can  be  deduced  from  the  figures 
furnished  in  tho  repoit  1  Tho  two  most  iintiurtant  items — 
the  cost  of  haulage  |]er  car  mile  and  the  proportion  of  dead 
weight  to  passenger  weight— are  conspicuous  hy  their  , 
aheonco.  If  those  were  [iirnished,  together  with  some  idea  I 
aa  to  how  often  the  battery-plates  must  be  renewed,  the  " 
report  might  then  be  perused  with  some  interest.  After 
what  we  have  seeii  at  Brus»eUt,  and  still  more  recently 
at  Siratford,  it  would  be  very  surprising — even  were  a 
charging  station  fur  a  large  number  of  cars  laid  down — if 
"there  were  a  di&tinct  saving  i>er  car  mile  over  tho  present 
coat  of  maintaining  a  number  of  homes  to  perform  tho 
sa,m«  work,"  or,  indeed,  if  the  figure  came  out  any- 
where imder  9d.  per  car  mile.  From  what  I  have 
stioii  of  electric  tramway  work  tho  duplicating  of  the 
motor  seems  to  me  wholly  urmecessary  and  absurd,  and  the 
re|»ort  iwclf  |>ointA  to  the  ^ama  conclusion,  for  on  the 
"  return  jounicy  "  wc  soc  that  car  mounted  a  gradient  of 
one  in  twenty,  and  a  little  lower  down  wc  find  "  Iwtli  arma- 
torw  were  jwrfectly  cool."  Now,  if  the  motor  started  and 
dragged  this  heavy  load  up  a  ^tudient  of  one  in  twenty, 
and  then  was  jiurfectly  cool,  it  is  quite  certain  that  tho 
heating  of  its  annatura  will  never  be  such  as  to  cause  the 
slightest  inconvenience. 

Whatever  the  purpose  served  by  tho  ro^iort,  there  is  no 
dbguising  the  tact  tnat  the  repeated  trials  and  failuras  of 
the  aecumulator  cars  arc  having  a  bod  efi'ect  on  the  public, 
and  will  cause  the  various  tramway  companiea  to  view  with 
apprehension  and  diatnisb  all  further  attempts  at  electrical 
traction,  whether  employing  accumulators  or  worked  on  the 
direct  system,  which  to  many  seems  to  give  mops  promise 
for  the  future.— Youi-a,  &c.,  F.  C,  ALLHOI'. 
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notice:. 


IFiAetaritmeof  January  tiuv^re  a  Portrait  of  E.  Graves, 
Esq.,  PTMident  ofthr.  Socifty  c/  Teiegntph  En^inten,  and  stated 
OUT  inteniian  t^  giving  a  jtrrw  of  Porlraita  of  miamU  EUOri- 
MOM  of  the  century,  h  fuifit»unit  of  oar  prontite  im  htm 
airtady  itaued  a  Portrait  of  W.  H.  Wollaston,  M.D.,  P.RS., 
wndon  Ajirii  SOth  we  gare  that  </  SiK  HtJMPHKY  Daw, 
F.E.8.,  whose  fame  oa  an  etedriciaH  is  siill  more  promirient 
than  that  of  WoLLABTOK.  Poriraiti  of  Past  Preadents  of  the 
Society  are  in  preparation,  and  vx  hope  toon  to  have  ready  that 
^  FsoF.  D.  £.  UvooMa,  F.R.3 


AS8WEH  TO  CX)KBESPON»KNT. 

W.  IJ.— Your  kllwr  luui  bwn  putly  ■uiu'eted  Ity  pwt.  but  ■»  «tb«n 
miiy  ili'Jiirr  tttrurniatiuu  ooiioernuw  tlie  oiN^niDj   for  doctnnl  en- 

?'iiperB,  w«  (tivn  a  utratxr  iiubliut;  to  lint  jmrtlonof  tb«MWwM. 
lietc  ix  (mi  Too  mucril  an  idea  tli>lr1uulririLlutigiii*ariDg  Uaj^ImI 
iirori'Mibii,  mill  that  >  m*D  Dati  est  oti  well  lu  It  witlimit  soiling  hi* 
lniiKiN.  lliU  in  I  intHUke.  KlMtrii!«l  vn^neulng  ia  but  a  branch 
of  tnt'cliHiiicAl  oii^nerriiig,  ami  the  beat  men  an  tbowwho  hava  an 
vlC'Ctrical  Cnininj;  anpprpoM-i]  iipvii  a  mccfaauioil  tnuuUlg.  Bougblf 
vfTitkiiig.  IV  i»|<CTiinen  ioio  tUc  profcmion  may  be  claoiiriMl  ni>^l«r 
fuur  hvM».  Ill  addition  Ukic  an  the  difratoni,  lunni^^en,  an*!  th« 
i-I''ric-il  •tair,  in  all  of  nbtch  a  c^inmi^rcial  rather  than  a  taehni- 
ral  trainiiig  U  rnjuimtii.  Wc  might  have  aUo  loelodcd  th« 
eti  I  ill)  all  OR  'lEipamiirnt.  Tal(«  Gntt  th«  chM|piiiitf  uid  Iha 
ilrawiiig  olGcm.  Vr1)at«v«r  nit  Iw  aaiil  u  to  the  lecluucal 
remiiHrijicDta  ut  dvii\gnen  and  ilrauehtamon  ot  a(l>tr  mochinM  can  bo 
Mid  with  IU1  great  furca  lu  cLoctricAl  woik.  Secondly.  «e  havv  tit* 
traliuK  '!fpiituii.'Ut.  It  b  h«rriu  that  th»  liigli<*t  technical  Ininiag 
tclK  Till  imiiilifr,  hi)»»tit,  of  vacM>«ift«  i«  wrtiunly  limited,  and 
vbeu  vii.!A)it  aro  tlllcii  by  iho  b(»t  ia«D  availahU.  Nut  we  tuM 
tlj<i  urtiiaiis  imI!;  iiiwhaDloal  ouenMn— -who  iwmitruot  Uw 
TuacliliiHt-  Tb^ii.  liHtly.  we  uume  tu  UKoe  who  cany  oot  inotalU- 
tioii  wuik.  Tliesp  iiieu  Iiavu  dtvcrw  diiliua.  Many  an  nivelr 
linnuuii,  umiiiK  Ittllc  iiion.-  than  Ulraurer'a  w«^.  Many  an 
laboututa  purely  and  simply.  Still  trery  installation  (ti|iuraaat 
leaat  ODD  or  tvo  iiirD  wlio  liair*  a  fairly  hif{h  training.  Tluae  mea 
arp  in  nbarg"  and  iliould  liavu  a  ({00(1  U'Chuical  trsiniBg,  both  an 
T'lpinU  iiiirliniiiir*!  aiii]  olaotricnl  MgitteetinK-  -luat  as  an  «nf[ine 
•lTivi>r  Ik  n^dml  to  bo  able  to  cnny  out  any  little  ordinary  [r|«tT 
to  kt»n  hia  cnmnp  in  wnrhinii  onlpt,  ao  th«  inan  in  chaiga 
iilwiild  l«  able  to  *>.  or  direct  how  to  bo  clont,  any  liItU  op.T»tioo 
ivqidiixl  to  kMp  thf  iiut*tlatioii  thoroughly  «IKoltnt  Wa  look 
ii)>iii  t1u)<  viaaii  a(  ll>i>  |(Mf<iwinn  nn  luring  in  their  handa  the  iiiahiiig 
or  thfl  irinrring  "f  thp  fiitiin^  nf  aloclrical  engineeriaa.  Th*  man 
irlio  knovDt  B  lot  aWuc  cntVM  and  fbrmuur,  and  bonk-lMnilB|f 
t'oiinrally.  »  ucit  north  ■  dump  if  he  oanixtt  handle  a  hamnwr, 
mi'iv<lrivi!r.  or  aoldering  iron,  and  is  afraid  to  tackU  any  difionlty 
uiit  (if  wlitcli  he  cannot  aec  hia  way  with  uiathuuaticnl  acciUMy. 
TIiu  wouldUo  worker  niuit,  thorefore,  dooid*  into  which  of  th«M 
•livliiion.1  he  wantd  to  grarilAit*  and  cduc«l«  hiuiMlf  aeoordin^y. 


CONTBOL  AND  REGULATION. 

General  Webber,  daring  llie  discussion  on  Mr. 
Croiuptou's  papei'  last  week  at  the  Society  of  Arts, 
forcibly  directed  attention  to  a  snbject  which  bos  not 
reoeirecl  the  coDEideration  it  onght.  Ho  pointed  out 
that  at  the  present  time  the  electric  lighting  industry 
hati  to  contend  both  against  control  on  the  one  hand 
and  no  control  on  the  other.  A  company  or  a  ftrm 
obtaining  a  provisional  order  rests  imder  the  dis- 
ability of  being  compelled  to  carry  its  wires  tmdor-  ■ 
groond,  while,  ou  the  other  hand,  the  company  that  | 
ignores  provisional  orders  and  desires  "  to  carry 
electricity  to  the  most  profitable  points,  jnst  as  the 
bee  goes  from  flower  to  flower  in  which  there  is  moBt 
honey,"  can  and  do«s  place  the  wires  overhead 
without  any  control  whatever.  Parliament,  General 
Webber  contended,  did  not  intend  that  the  industry 
should  be  crippled  in  an  imforseen  way  of  that  kind, 
and  the  sooner  these  overhead  wires  were  controlled 
the  better. 

The  lacts  of  the  case  are  exceedingly  eimple. 
Anybody  who  hkca  can  put  wires  overhead  for  any 
purpose  whatsoever,  provided  permission  is  obtained 
froiD  the  householder  to  erect  supports.  The  wires 
ore  not  restricted  to  telegraphy  or  to  telephony,  nor 
is  it  necessary  that  the  one  should  be  above  the 
other :  all  may  be  mixed  in  the  manner  best  calcu- 
lated to  bring  about  accidents.  It  is  only  when  a 
contractor  says  he  intends  to  satisfactorily  provide 
for  a  general  demand  that  control  comes  in,  and  then 
he  is  complelety  controlled  out  of  existence.  Ours 
is  a  wonderful  nation— wonderfully  governed.  Good, 
sound,  practical,  common  sense  legislation  is  so  con* 
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spicuous  thftt  it  ig  only  recognised  by  its  absence. 
A  telephone  compaoy  is  periuitted  to  do  na  it 
pleaaes,  while  the  ehictric  light  company  haa  to 
comply  vrith,  the  regulatious.  Both  are  formed  to 
supply  certain  waiitH  of  civilisation,  and  both  destra 
to  make  money  for  thoir  sharehoIdeTa.  The  want 
■applied  by  the  one  tb  more  of  a  tiL-ci;EKity  thiui  that 
supplied  by  the  other,  and  yet  the  latter  m  preferred 
to  the  former.  Thus  it  is  that  those  eiigaf^ud  In 
electric  lightiug  hardly  rest  easy  in  tbeir  position. 
Our  friends  of  the  (fas  industry  say  we  clamour  too 
loudly,  and  yet  we  only  aak  that  aii  injiwticu  may  he 
rectified.  Qeiierosity  is  not  lo  be  expected  in  bnsi- 
nesB  matterB,  and  especially  when  competitor  are 
concerned,  but  it  might  be  well  that  juHtico  and 
nothing  but  justice  should  be  allowed. 

The  following  evening,  in  his  reply  at  the  Society 
of  Telegraph-Engineers,  Mr.  Cronipton   mentioned 
Buolhur  "regulation"    urgently  needed,  if  electric 
lighting  is  to  increase  and   multiply.     It   was  the 
regalation  of  the  various  pipes  carried  under  the 
street*  and  pathways  of  this  huge  metropolis.      It 
Bccms  also  that  the  crowns  of  the  cellars  are  not  all 
the  same  distance  under  the  path,  and  that  in  tiome 
cases  there  is  barely  two  inches  of  clearance.     There 
can    hardly    \»i   any  valid   reason    why  the   crowns 
of   the  cellars  should    not    all    be    regulated,  and 
not    allowed    within    one    foot    of    the    ordinary 
level   of  the  pathway.      The  pipes   from   the  gas 
and  water  mains  into  the  hou8e«  should  he  placed 
at  regular  diutances below  the  surface,  then  any  work- 
man taking  up  the  pathway  or  street  wonld  know 
where  to  expect  to  meet  these  pipes.     Ijesa  damage 
would  be  done  than  now,  when  any  blow  with  the 
pick   may  come  into  contact  with  a  pipe  at  any 
distance  below  the  surface.     We  have  always  con< 
tended  that  the  true  solution  of  the  whole  problem 
was  in  the  compulsory  constrttction  of  subways  mider 
every  new  street  laid  out.   The  local  authority,  upon 
whom  the  first  cost  of  construction  fell,  would  charge 
a  moderate  sum   to  users  sufficient  to  repay  the 
initial  cost  within  n  term  of  years,  say  twenty-five, 
to    provide   besides    the  sinking  fund,  the  aimaal 
interest,  and  a  surplus  sufficient  to  keep  the  subway 
in  etficient  repair.     The  uses  lo  which  such  a  Hubway 
could  be  put  are  manifold.    The  gas  and  water  pipes, 
the  telegraph,  telephone  and  electric  light  wires,  would 
all  find  a  suitable  home  therein.  Difficulties,  nodoubt, 
would  arise  as  regards  induction,  insulation,  leakage, 
&c.,  but  these  are  not  insurmountable  and  would  be 
overcome.    Unfortunately,  this  devoutly  to  be  wished 
for  consummation  is  not  likely  to  be  carried  out  by 
this  geucrntion.    It  is  tlje  ideal  to  which  we  con- 
stantly look.    The  cost  of  such  a  system  to  the  users 
would,  at  any  rate,  not  be  mote  than  the  cost  of  the 
present  system,  when  one  day  the  gaa  company  takes 
up  and  puta  down  the  roadway,  and  a  week  later  the 
water  company  does  sinxUarly.    In  the  course  of  a 


few  years  the  money  spent  in  doing  this  work  wonld 
build  the  finest  subway  ever  constructed :  and  yet 
we  wait  for  it  in  vain. 


TBACTIOM. 

An  Aiuei-ican  contemporary,  seeing  the  strides 
electricity  was  taking  for  traction  pui'poses  on  tram- 
wayH,  has  set  about  collecting  the  opinions  of  the 
leading  men  upon  the  question  of  the  best  mode  of 
traction.  The  replies  are  various  ;  nor  is  there  any 
great  preiKindcrancc  of  opinion  in  any  one  puriiculiir 
direction.  The  horse  has  its  advocates,  so  has  steam, 
while  Bupporters  are  found  for  electricity,  either 
supplied  direct  or  by  means  of  accumulators.  The 
President  of  the  Chicago  City  Kaitway  says :  "  When 
an  electric  motor  will  draw  trains  of  three  or  four 
cars,  carr)-ing  two  hundred  people  at  intervals  of 
forty  seconds,  for  fifteen  hours  in  the  day,  year  in 
and  year  out,  starting  from  the  very  heart  of  the 
city  and  ending  away  out  in  the  country,  in  heat  or 
cold,  wet  or  dry,  snow  or  dust,  for  eleven  and  one- 
tliird  cents  per  car  per  mile,  at  the  rate  of  ten  to 
fourieen  miles  an  hour,  then,  and  not  till  then,  can 
it  even  claim  to  approach  the  cable  system  as  a 
motive  power."  The  President  of  the  Dallas  and 
Oak  Railway  says :  "  I  think  it  will  be  many  genera- 
tiunn  before  steam  wilt  be  surpassed  as  a  motive 
power";  while  the  President  of  the  Oakland  Bail- 
way  inclines  to  storage  b«ttcries,  as  does  the  Presi- 
dent of  the  Concord  Company.  In  most  cases  the 
opinion  given  is  in  favour  of  that  system  with  which 
the  writer  is  most  interested,  though  this  is  not 
always  the  case,  and  we  are  glad  to  see  some 
consideration  shown  towards  the  living  motor, 
the  horse.  It  ig  so  well  known  that  the  strain 
upon  these  animals  is  so  great  when  used  for 
tramway  or  omuibua  work,  that  they  depreciate  in 
value  very  rapidly.  Depend  npon  it,  the  aniinnls 
would  not  choose  that  particular  class  of  work  if  they 
had  any  voice  in  the  matter;  but  although  civilisa- 
tion talks  largely  about  its  sensitiveness  against 
cruelty,  very  little  has  been  done  to  put  a  stop  to 
such  cruelty.  Why  not  say  what  is  really  meant — 
that  the  only  question  which  usually  arises  is  that 
connected  with  £.  s.  d.?  Unless  electric  traction,  all 
things  considered,  becomes  cheaper  than  horse  flesh, 
it  will  not  be  used. 


THE  TESLA  SYSTEM  OF  DISTRIBUTION  AND  ELEC- 
TRIC MOTORS  FOR  ALTERNATING  CURRENTS. 

Six  iNiUiita,  auys  th«  BledriaU  Jleriac  of  New  York,  w«ro 
issued  mat  week  under  date  of  May  Ist  to  Nicki^a  Te«U, 
involviug    the   varioiiB   fealuree   ul    his    very   remarkable 
aysteiu  of  (lititributioii  uiid  traiumiMion  ef  power  by  alter 
nating  cuituiiLs.  which  ore  ai  tliu  same  Lime  iidupted  for  the 
production  of    light.     The  svDtem  k  basMi  u[wu  a  nordi 
principle,  which  is  T«ry  clearly  tct  forth  in  the  vluim  of  eooj 
of  the  pateiiiA — iiumeiy.jiroduoiiig  acotitiiiuoufllyprogresnvaj 
rotation  erf  the  [lolariiiM  of  either  or  both  elemeiits  (tb*  ' 
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nrmature  or  field  magiiet  or  magnet)  of  a  motor,  hy  develop- 
ing albcrnatiiij;  currenta  in  ind«[HniIeiil  eiixiiita,  including 
the  ntj^AtiRiiif::  coils  of  cither  or  both  elemcnU ;  and  u  a 
modification  of  this,  shifting  ihc  jxilcs  of  one  element  hy 
alternating  ciirrenU  while  magnetising  the  other  elament 
hy  direct  or  oontinnoiis  current 

One  of  the  most  intorcstiiijj;  forma  nhowa  a  ffmcnUtr  of 
alternating;  eurretiW  whaw  armature  contains  two  indepen- 
dent cirpuits  of  varyinf*  phaw!,  and  thene  two  circiiiU  ara 
connuctutl  with  thu  iickl-mu^not  (mhIb  of  the  tootor  in  euch 
mannertbiitthealtemutLiigitnnitWs  in  those  two circuiu  will 
produce  a  continnotis  rotary  atiif  ting  of  the  polos  ol  the  fielH- 
niagnet  and  communicate  «  rotary  effort  to  the  Hrmatiu'o, 
which  in  itsvtf  is  a  hotly  of  iron  with  coils  of  wiru,  whuso 
circuit  ia  entirely  closed.  That  is,  there  is  no  eommuniia- 
tion  whatever  of    the  armn-tdre    circuit  with  any   othor 
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circuit,  and  consequently  there  i*  no  eomnintator,  collec- 
tor, or  bnuboe  of  atiy  kind  curiod  by  tbo  annutiiro. 
It  will  thus  bfl  Been  that  there  ia  here  dcveloiwd  a  curious 
and  interesting  phase  in  the  conMnintion  jnd  ojwration  of 
electric  motors,  and  one  which  is  cnliruly  norel,  in  that 
there  is  no  portion  of  the  ontiro  motor  subject  to  wc:ir  and 
tear  in  even  the  filight«st  degree,  except  the  shaft  and  it* 
hearin|<B.  The  direct  conseqiienec  of  thia  in  the  commercial 
uee  of  mutcniis  of  great  iniportanoo,  oetJieatloiiditnt  having 
charge  of  an  olcctric  motor  of  tiiis  character  would  have  iiu 
more  rcsptmsibility  than  he  would  have  in  looking  aft«r  the 
lubrication  of  a  coiinter-fihoffc. 
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Another  interesting  feature  is  the  result  of  jjcrfoct  «vn- 
chmniam  )>ctwc«n  the  motor  and  gon«nitur  which  atisoe 
from  the  peculiar  principle  of  opemtion  of  tfacmotor,andthe 
latter  can  be  constructed  to  run  at  a  iiredet«rrainod  R[ieocl 
provided  the  speed  of  the  geacrator  and  that  of  the  m&tor 
have  a  common  divisor.  The  practicid  result  of  this 
19  perfectly  constant  speeil  in  the  motor  with  con- 
iCaiit  potential  su]>ply,  no  inattur  bow  much  the  loud 
iiiav  vary  on  the  motor.  The  motor  when  running  at  its 
hi^nest  :itUiinublu  speed  rcrer»es  almost  instaataneously, 
on  a  reversal  of  the  line  connections,  ho  that  the  Himpio 
motion  of  the  switch  effects  the  Jnstontaneoua  ruvcrsU  of 
the  direction,  and  the  time  occupied  in  chaii^ng  from 


highest  speed  in  one  dtredioti  to  highest  speed  in  the  oppo- 
site direction  is  but  a  fraction  of  a  tecond.  The  rotary 
olTorl  of  the  armature  is  very  great,  and  there  is  no  diffi- 
culty whatever  attendant  upon  the  stArtine  of  the  motor 
under  load.  The  efficiency  is  extrcsioly  hieb,  and  can  b« 
incrtvisod  to  the  highest  possible  oxtent  attainable  by  eon- 
tinuuits  ciuTont  mntora 

The  system  also  takes  with  it  the  novel  construction  and 
o]teratiou  of  transfonncm,  a  simple  form  of  which  is  illua- 
trutcd  by  Fig.  3,  which  shows  a  closed  magnetic  circuit 
wound  with  four  primary  coils  which  are  connected  into 
two  high-tension  circuits  in  mich  manner  a-t  to  produce  two 
conso'iucnt  ikiIca  ut  opposite  ends  of  n  diiuuet«r.  and  these 
by  the  action  of  the  generated  current  in  the  high-tensiofi 
circuits  pmgressively  shitting  around  the  magnetic  circuit, 
carrying  the  consequent  jkjIcs  conliiiuoiuly  around  ;  in 
other  words,  the  two  consequent  poles  rotate  coatjnuoualy, 
the  wiiidin);,  uf  course,  remaining  stationary.  The  BQooa< 
dttry  coils  are  wound  on  the  pnamriet,  atid  cam  be  coQn«cC«d 
among  themselves  in  any  dflAired  numner,  according  to  the 
work  to  he  perfortned. 

It  will  be  observed,  therefore,  that  the  actjoo  of  the 
alternating  currents  is  not  to  revenue  (lolaritiQs  of  the  core, 
but  to  simiily  rotate  them  by  tho  peculiar  action  of  the 
current  impnlsofl  iu  the  two  primary  circuits,  and  it  aeems 
to  follow,  as  a  matter  of  course,  ttmt  there  is  lesa  energy 
wuat«il  in  the  converaion  than  occiu^  in  the  ordinary  con- 
verter, where  the  magnetic  polos  are  alternately  re^'ersed. 
Inst«ad  of  ueiriK  foiu*  wires  from  the  generator  three  can  be 
used,  and  one  of  the  three  forming  a  common  return  for  the 
other  two. 

Altogether,  Mr.  Tula  iit  to  be  congratulatod,  not  alooo 
oti  having  produced  something  entirely  novel  in  tha 
electrical  world,  but  alio  for  having  made  thoroughly 
practicable  the  utilisation  of  alternate  currcnta  for 
the  trails  mission  of  tmwer.  The  motorri  for  a  given 
output  of  mechanical  energy  are  extremely  small, 
and  are,  us  stated,  absolutely  self- regulating,  and  there 
is  no  electrical  element  of  wear  and  tear  connected  with 
them  in  any  maimer  whatever,  and  this  fcsnturo  akine  of  tho 
eloserl  circuit  umiature  without  external  connections  atampa 
the  Boriea  of  invention*  a*  being  vometbing  entirely  new 
and  original,  and  it  looks  aa  thouL'h  the  new  principle  would 
have  great  inlluence  on  the  application  of  alternating  ciir- 
reiit«  to  omotical  forma  of  electric  motors,  and  we  con- 
gmtulate  Mr.  Teal*  upon  his  suocoea  in  this  diroctiou. 


THE  RELATION  OF  ELECTRIC  LIGHTING  TO  FIBE 
INSURANCE.* 

BV  S.  K.    BARTON. 

In  considering  the  relation  bolweon  electric  light  and  firs 
insurance  interests,  1  must  conline  myself  mainly  to  the 
situation  in  New  England,  because  I  am  familiar  with  what 
has  beer  and  is  now  being  done  there,  and  1  am  <init«  aa 
unfamiliar,  except  in  a  ^neral  way,  with  the  relatioius  that 
exist  between  the  two  interesu  outside  of  that  small  but 
lively  quarter  of  our  country. 

In  order  thai  you  who  live  away  from  Xew  England  may 
better  undenttand  what  1  may  sav  as  I  proceed,  it  will  bo 
well  for  me  to  tell  you  briefly  wEat  kind  of  an  insorance 
organisation  wo  have  there. 

The  New  England  Insurance  Exchange,  whieb  «x«r- 
cisca  a  modest  onnlrol  over  a  part  of  tho  fire  in- 
aurance  imitten*  within  that  territory,  with  the  exception 
of  tho  city  of  Boston  and  State  of  New  Hampahire, 
K  a  body  composed  of  the  sMcial  agetttt,  adjusters, 
travelling  men,  or  so-cailod  field  men,  repreconting  tlw 

various  stock  Are  insurance  companies  doing  busineas  tbera 

aome  1 M  in  number.  These  men  mostly  have  their  hMd- 
(juftrtors  in  Boston,  which  is  verily  a  "Hub"  in  thatroapect. 
Thoy  are  constantly  skirmishing  over  the  territory,  ladi- 
viduatly  or  in  fttiuads  of  two  or  more,  ad  justing  loasw,  aad 
occasionally,  thn>u^h  the  oo-operation  of  their  lottd  agonta 
in  tho  towns  and  cities,  ate^ling  good  risks  from  each  otb« 
or  from  some  other  competitor ;  but  every  SatunUv  finds 
a  hurge  majority  of  them  back  in  Boatoo,  where  tbar  coo- 

'  Psp«t  rMd  b«ror«  tho  Pituljurgli  Bloatrio  U«hl  Coavmtiaii. 


veno  in  ragulu'  Beasioo,  and  conndor  with  legislative  dignitT 

Buj  nuktt.ur»  of  common  iotorcat,  electric  lights  iiiL-liiilei!, 

They  «wap  experienoan,  swiip  yurnn,   nwap   anything  for 

-  lOBiething  better  ;  coinoquenily  thfv  are  a  body  of  woiider- 

[ful  uniiiiiniity  in  any  caiuii  that  jiromiBes  ooramon  gonil  to 

FllieRiaelYos.  and  justice  and  Fnimetu  to  otheni.     They  ny  to 

tiectric  lights,  "  Burn,  after  our  inypector  hftii  approved  the 

inann«r  in  which  you  are  iustallcl  and  nuiiatAtnod  ";  and 

&fl  a  conttequenc*!  there  sre  (ti   Ncvr   England  to-iliiy,  not 

including   Boston  and   New    lUmpshire,    15,344  arc  and 

157,845  incan<le«««utlam^  ni4iating  their  beautiful  bright 

light  where  the  feeble  fliokflr  of  the  jipisjvt  and  kerosene 

lunp  could  not  ponetml«. 

So  cotieerttid  in  the  action  of  thc«o  men,  that  wore  they, 
hy  rouson  of  any  necessity,  compelled  to  «ny  that  electric 
light*  sliaU  not  burn,  comparative  darknCM  would  once 
more  reign  supremfl  in  thut  fair  land  ;  hut  irhilc  tlioy  can 
continue  to  count  upon  their  (ingerii  the  yearly  fires  cini-ied 
by  thin  modem  itiuminaut,  I  think  I  can  Kafnly  owiiirc  you 
that  their  di-eaded  puvrer  of  oxtingiiishmonb  irill  not  ho 
exercised. 

I  have  m^ide  exceptions  of  the  city  of  Bonton  and  the 

State    of    Xew  Hampehiro,  the    reaaoni  for  which  are 

these: — The  former,  in  it«  tii'O  insurance  matters,  is  supci'- 

vised  by  a  similar  organisation  to  ours,  known  as  the  Boston 

Under  writers'  Vnion,  which  handles  electric  lights  in  the 

Bamo  manner  aA  our  exchAiigo.    The  luttcr,  thruiij^k  unta^o- 

rOistic  and  unfair  legislation,  over  two  years  ago  uiuh«n]  the 

whaolute  rolii'Dmunt  frum  that  8bite  of  every  out^iilc  stock 

[Are  insurance  coniiuny,  and  Uiey  now maruige  tht4t  Inwiness 

rhy  themselves.    By  what  light  they  work  we  know  not ; 

hut^  judging  from  their  «ad  experience  of  the  iiast  year,  we 

are  led  to  believe  that  they  work  by  the  unholy  lighl  of 

their  own  wicked  ways. 

I  have  described  tiio  character  of  oiir  exchange  princi- 
pally to  show  the  difference  between  it  and  moat  of  tlie 
insuianoe  organiuttiona  of  our  country,  which  are  generally 
composed  of  oflicerit  of  uompaTiie«,  or  local  and  gonorul 
agents  in  the  large  citic*,  between  whom,  by  rwwon  of  their 
greater  cotii{>GtitLvo  relations,  tJiere  exists  a  les.s  conlia)  and 
familiar  felloWKhij);  and  they  are  conseijuently  Wm  able  to 
harmonioUBly  and  suocc4ufu1ly  devise  and  cAn-y  out  methods 
of  improvement  and  mutual  ^ood. 

In  ttic  first  year  of  our  existence,  some  five  years  ago, 
fw«  realised,  after  having  paid  con*idcr«lilo  sums  for  losses 
FCatued  by  electric  lights,  that  our  intorcste  dcm^ndod  the 
tlDSpcction  of  all  such  appiiratus  by  some  person  selector)  by 
wirselves,  if  we  were  to  rontinuo  gmnting  permit*  for  the 
lights  without  charge.  Wo  wore  a  year  or  two,  in  &  aorl 
_  of  experimonlul  way,  in  getting  settlod  down  to  a  perfect 
stem  of  inspection  ;  but  the  result  of  the  two  yearH  imme- 
ately  preceding  1887  showed  us,  for  the  Ubour  wo  bod 
I  Undertaken,  a  iob«  of  loss  than  8,000dols.  from  electric 
lighting  in  our  territory.  We  had  by  that  time  not  only 
given  up  all  thought  of  making  on  extra  charge  for  a 
permit  to  use  your  lights,  as  we  do  in  iiuuiy  caaos  for 
kerosene  oil,  and  in  some  instances  for  gas,  but  we 
wai*e  fast  begiiming  to  show  our  jirefarance  for  yonr 
illumination  by  granting  reductions  in  our  ratec  of  pre- 
mium. The  year  1SS7  lias  shown  us  a  lo«s  record  from 
your  lights  Homolhitig  less  than  any  prorious  year,  notwith- 
standing the  groat  increase  in  your  installations  ;  and  the 
spirit  of  recognition  of  your  superiority  in  point  uf  safety 
mis  steadily  gained  ground,  until  I  am  happy  to  predict 
that  before  another  month  haa  passed  the  i^Jew  England 
Insurance  Exchange  will  have  announced  ibt  favour  in  the 
form  of  a  schediUe  of  reduced  rafes,  which  it  puq^oxea  to 
make  on  certain  chua^ti  of  rislm  whore  the  exclusive  use  of 
oloctric  lights  is  guaranteed.  I  think  in  this  ro9{>ect  we 
will  have  fairly  tskon  the  lead. 

A  [impnsition  to  this  end  was  mndo  by  the  electric  tight 
committee  of  our  exchange  a  year  ago  ;  hut  wbtlo  wc  had 
for  two  years  previous  made  an  occasional  reduction  in 
rates,  and  have  done  ao  more  generally  darjjig  the  juist 
year,  the  time  has  DOtsoomod  ripe  until  now  for  an  open 
anuDuncciaont  to  that  efTect. 

This  feeling  of  preferonce  for  electric  lighta  has  been  very 
>  gradual  in  gaining  ground  with  us,  and  has  reached  a  gennral 
Becognibion  from  the  fact  that  the  fires  frum  that  Houroo 
Wve  been  few  in  number,  and  the  losses  small  in  amount ; 


and  this  favourable  re«iilt  ha*  most  aaniredly  bsan  due  to 
our  perfect  system  of  insjwctiun.  In  this  cuiim  I  am  suit- 
ported  by  the  greatly  increased  number  of  fires  that  are 
reported  as  occurring  in  sections  where  iniuranoe  inspection 
does  not  prevail. 

Thai  thcri:  ai'c  in  your  method  of  lighting  many  inherent 
poaaibilitiea  of  caufimg  combuaiioii  and  los^  of  property 
thereby,  1  need  not  claim,  because  none  of  you  would  for  a 
moment  deny  it :  but  what  1  do  want  to  claim,  and  mean  to 
persist  in  maintaining,  is,  that  there  is  no  reasonable  axcuBe 
for  any  fire  to  be  caused  by  your  apparatus,  except  in  very 
rare  coaen,  whore  some  unexiiectei)  and  untivoidablu  Occident 
mav  occur. 

(t  ia  quite  iKMssiWe  for  you  to  reduce  the  fire  hazard  of 
yo\ir  system  to  the  very  lowest  degree. 

It  is  quite  as  imposiiole  to  do  so  with  any  other  means  of 
ortificiar  Ughltng.  How  can  any  care  or  control  bo  exer- 
cised over  the  promiscuous  uso  of  kerosene  Uiniw  while 
men,  women,  and  children,  iticludiiiB  the  carelon,  the 
tbonghiloHS,  the  stupid,  the  old  and  foenlc,  the  young  and 
weak,  ore  handling  them  1  What  can  prevent  the  innocent 
but  agile  cat  from  upsetting  the  lamp  carelessly  left  in  itn 
path,  as  it  is  not  unfro<iui3ntly  accused  of  doing.  Surety 
no  insutanco  instMctor,  even  with  his  ubiquitous  habits, 
could  prevent  sncn  catastrophcA. 

While  greater  care  atid  a  system  of  inspection  could  pre- 
vent some  of  the  many  exploaions  in  the  gun  6j'stem,  tliey 
coidd  not  prevent  conibiwtible  material  from  comiii';  in  con- 
tact with  the  open  llame,  neither  in  th»  dwelling,  the  store, 
nor  the  workshop ;  nor  could  they  prevent  an  oocasional 
escafic  of  sas  through  n  leak,  or  a  burner  carelessly  left 
open ;  and  in  that  ovent  no  amount  of  cautionary  rules 
could  deter  the  innocent  occupants  of  the  pi-emises  from 

going  in  search  of  the  leak  with  an  open  light  in  their 
ancu. 

While  our  j»licioe  distinctly  oxclude  dainagtt  caused  by 
explonion  unlesa  fire  eiisiicfl,  and  then  only  cover  the  damage 
caused  by  tire,  there  is  usually  lire  enough  ensuing  to  "  ring 
OS  in  " ;  and  the  drawing  of  the  line  between  the  oxploeion 
and  the  fire  is  nauatlv  disaslroas  to  u&. 

Therefore  I  hnld  tliat,  while  no  i>osaible  human  forctight 
can  prevent  fires  from  the  old  motnoda  of  ligliting,  it  is  not 
only  possible,  but  quite  an  oaay  matter  to  prevent  them  in 
your  aue  if  you  set  about  it  rightly. 

If  I  were  to  premime  to  offer  adince  in  the  matter,  it 
would  bo  this  :  Where  iusui'anca  iiitpoction  isolroiidy  being 
practised,  combine  among  yourselvn  and  support  it  hy 
paying  whatever  is  reaannable  for  carrying  on  the  work  in 
ill  intelligent  and  economical  manner ;  also  by  helping  thom 
improve  thoir  mice  and  reciuircmenta  from  time  to  time,  as 
your  experience  dsvelt^s  new  means  of  safety. 

Where  Ruch  work  is  not  being  nerformed,  get  together  in 
the  same  niHiincr,  those  of  you  wuu  are  operating  in  that 
field,  and  ask  the  insurance  men  to  appoint  an  inspector; 
then  mibmit  yoiu-^work  to  him,  conform  cheerfully  to  hts 
roasunuhlc  n»iuiroment8,  and  go  to  the  public  with  his 
apnrovaL  The  approval  bv  insimiiicc  cumjanies  of  any 
lighting,  heating,  or  power  flevic*  ia  necessary.  The  pubhc 
want«  light,  h^at,  and  power ;  but  it  must  have  insuranco, 
for  on  that  the  great  commorciul  fabric  of  to-day  depends 
for  solidity. 

By  BUvh  inspection  you  will  bring  the  fire  haaard  down 
to  a  iniDimum  ;  you  wul  largely  increase  the  gixiwing  con- 
(idencu  of  the  public  lu  your  lights  :  you  will  rapidly  clear 
away  any  lingering  i^ejudice  with  insurance  men  against 
you  ;  and,  in  place  of  opiKisition  that  you  may  now  occasion- 
ally meet  with  from  them,  you  «nll  readily  obtain  their 
fudwt  iiidorsemcnt — mora  than  that,  oven,  you  will  doubts 
lees  receive  positive  oncouragoment  from  them  in  the  way 
of  conces.'^ions  in  rates  in  many  coses. 

The  two  interests  shoulil  liarmnnine  and  work  together 
to  the  greatest  degroo.  Von  have  in  vour  system  of  arti- 
ficial lighting  great  possibilities  of  reilucing  the  ononuous 
fire  waste  considerably  ;  while  we  have,  through  onr 
endorsement  and  encouragement,  the  power  to  largely 
incrcaao  your  development ;  and  the  two  together  can  give 
mankind  more  light  and  better  light,  and  they  need  it. 

I  do  not  hold  that  you  are  deficient  in  any  degree  as  to 
whut  does  and  what  does  not  ensure  safety  iu  your  work, 
but  I  think  you  will  agree  that  in  the  construction  and 
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ttnaintenatice    irf    your    &qiU|Hnenta    yoii    are    mmetimee 

obliged  to  Hepend  ii]k>ii  chose  trlio  are  not  so  proficleiit  iti 

Lhoir  catling  a«  thoy  might  )to.     The  good  itiBnranco  in- 

sjtuctor,  who  Kl*>iina  hia  kiioirlmlgo  Anil  ex(ierieiu'e  from  alli 

bolpfi  you  to  eiluiiite  and   iiniirove  in   nx^rulnesM   ihese 

smjiloyt^  to  whom  you   trust  your  work,     !  refiT   iMiPti- 

culixrly    to   tlic   coiistnict-ioii   antl   dynamn   nion   ana    the 

Itrimmur,    und   to   tho   latter   more    part icillitrly.      If   thin 

I-ftmctiouary  had  [hvmcuumI  i  Icnowlod^e  of  tho  im^iltililioit 

I  of  lire  fmm  ibo  arc  hint)),  the  Iomm  from  olectrtc  Ij^htind; 

I  in  New  t)nj{tiiiid  lust  yuar  would  have  boon  ton  inconHidcr- 

iablu  tu  niuriLioti. 

Kight  here  I  wish  to  aprnk  of  n  hahit  that  aomelimcc 
local  com|Kui)i:»-  thjit  of  hiring  iniixporiiinood 
leij]  lieciiiiKo  It  Im  chisip.  It  is  faUe  ernnnmy,  1  think.  . 
L'i>iii)Mititiun,  which  is  very  grant  amon:.'  ymi,  driven  yoii 
t-in  some  casea  lo  lowering  th«  nUindarvl  oi  yoiir  lUAk'riid 
[anil  vork,  It  contpotH  you  to  fi^ifwrc  in  uv«ry  ])omililf  vtay 
jtu  ^01  thi!  Jul).  Ninv  out  uf  you  may  he  huntially  inclined 
.to  maintain  the  hi;^hcst  degree  of  pei'fectioii,  but  the  tenth 
lono  ontbids  you  all  by  tijriniig  for  che^p  work.  Careful 
[and  conitcieniiou«  inaiu':ttice  iiiKimution  brings  biin  up  to  the 
>nir;k,  or  shuUf  him  out ;  and  wo  all  profit  thereby. 

Tho  i)u»ilion  of  iimulaLinn  wiw  refi^rrwl  to  in  a  pointed 

[and  timely  niiuiner  by  our  friend  f)iMkiij>«  a  yeiir  iigo,  and 

his  8u^octioti8  sevm  to  have  takoti  i-oot  in  the  Kiust.     ln»ii> 

hited  wire  is  tho  rule,  nithar  than  tho  exception,  in  thoeto 

iplacRH  where  inaidation  i»  im)i>t  iieetleil,  and  jgaintod  wiro 

'nas  "lost  iiiJ  Krip."     The  diffei-onfo  in  cost  is  too  sliuhl. 

Olid  in  [>oint  of  oflicieacy  and  economy  too  great,  to  allow 

th«  rufnmi  to  Unpiish. 

The  location  of  control  »tationt(  Menu  to  be   recoivin){ 

'  merited  attflntioit,  hut  not  u^  th»t  extent  whi«h  the  f^ooU  of 

bhu  iirofossiun  ck-nmnds.     In  tho  (laat,  the  practice  hsis  hccn 

to  secure  power,  efipeuially  in  the  Rmaller  places,  where  it 

|coiild  be  ha<l  the  chcA|)eet,  without  re^ani  to  permanency 

and  HUl'roiindinKK'     1  ue  rueult  has  boon  tbu.t  you  have  ^ono 

intu  cnim{H!d  (jiurterH,  with    huzardoiiH  occti]iutions  on  all 

aides  abot'e  and  Iwlow  you.     You  hnvo  (jot  power  by  uaiof; 

builem  atri^ady  being  wurkvd  well  up  tu  the  limit  uf  Kifvty, 

or  you  fiavt!  set  Other  boilers  iti  the  limited  ayxux  at  your 

,di§p(igal.     There  have  lieun  liri^a  and  kwaea  charged  to  you 

which  yon  aiishl  have  eecuj^ed  by  locating  moi'o  wiaely  ; 

and,  iis  a  conftMitieiioe,  too  many  insumnce  men  now  look 

upon  th«  uk'ctrii:   light  station  as  one  of  the  a|HM!ially 

baxardoua  risks. 

Locate  by  yournelveN  u^t  much  a»  (ioi>8iblv.  Build  after 
modui'ii  fashion)^  I>u  not  spare  brick  walls  and  ctiuient 
floors  where  they  will  add  to  your  sifety,  und  then  you  will 
get  lowoi'  nitoH  from  ttoi^k  fire  lusuninco  coti]pa.nie6,  or  our 
"  Mutual "  friend  Womllmvy  will  provide  for  you. 

There  are  in  \ow  Kiij^land,  as  manv  of  yott  are  uwf  ra,  a 
(idoisen  or  more  good,  atntng  mutual  tire  insurance  com- 
]iaiiie8  known  h»  the  "  ManufHotiircra'  Mutuala."  They 
|, confine  tlioir  uct-eptiini-os  of  risks  to  the  ktvoetand  best 
manuiuctiu-ing  proportiu  in  New  Eiiglund  and  tho  Middle 
Stat&i,  and  to  a  limited  extent  in  the  Snutheni  States  and 
liuion  of  Canada.  Mr.  C.  J.  II,  Woodbm-y  is  oiio  of 
Tice-pruidcnt«  of  the  lar^ett  of  thc«o  mutual  com- 
j«nd  the  rccn^nincd  oxjicrt.  authority  for  them  all 
Uxmt  five  hundred  of  tho  larga  nianiifavtories  insured  by 
them  are  lighted  by  electricity,  eittier  arc  or  incandascant, 
and  very  lurgolv  isolated  plants.  Thoy  have  rocoirod  the 
iiiHttoction  of  >!r.  Woodbury,  am!  tho  greater  part  of  those 
in  Naw  Kngland  that  of  Inspector  Brophy  alito.  1  take 
pleaxui'o  in  quoting  from  a  letter  un  tnc  subject  jlut 
recoivoiJ  by  mo  from  Mr.  Woodbury,     He  says  : — 

*'  When  oloctiiL-  lighting  v,\w  Rnt,  introduced  it  waa  the 
cause  of  a  gi-eat  many  fii-«s,  thort  being  twenty-three  firoa 
from  thie  source  in  the  sixtvone  mitU  using  it  in  l&Sl  and 
18&2,  By  Ajjril,  18fti2.  all  the  electric  lighting  plant*  in 
property  which  was  tiisuiixl  by  the  MutuaU  had  boon 
I  changed  to  conform  to  the  rules  for  instalktion  ivhich  I  had 
prepared  in  December  of  the  prevnou^  year,  awl  since  that 
timu  we  huve  not  bad  a  ijti^lu  fire  from  electric  illumiiui' 
tiun.  f  do  not  know  uf  any  fires  mused  by  electric  lijjhts 
which  did  not  owe  their  origin  to  a  disregard  of  pnncipleii 
laid  down  in  those  nil«  m  essentially  for  safety." 

I  think  that  statemeut  bears  mc  out  in  my  aasumptiun 
as  to  the  almoel.  eiitire  immuuily  from  Urea  due  to  artificial 


lighting  that  is  attainable  by  the  ow  of  your  methods,  and 
1  auk  no  better  support 

Mr.  lUdlon  has  advaneed  some  excellent  ideas  looking 
to  better  work  in  point  of  eafoty  in  construction  and  main- 
tenance— that  nf  examination  for  (itnacs  and  qualification 
of  the  men  who  dn  this  work,  and  the  granting  of  certifi- 
cutos  to  them  if  found  com|>oteut,  tho  same  as  is  done  in 
tho  caae  of  steam  engineers.  He  would  hare  tho  board  of 
examiners  compoBed  of  electrical  and  innurance  experta. 
My  only  critioiam  is  that  his  idoao  fall  short  of  tho  whole 
iieceHfiilictf.  The  absolutely  impartial  inapcctor  ia  still 
needed  to  see  that  the  "  tenth  man  "  of  whom  I  hare  pre* 
vioualy  spoken  does  not  proaeeute  hia  nefarious  work 
without  a  curtificatv  ;  aUo  to  see  that  those  who  huld  corti- 
catOB  are  not  entrusting  their  work  t«  cheap  men  who  don't 
holil  them,  or  that  the  guileless  trimmer  is  not  falling  into 
the  habit  of  leaving  the  Wtloni  off  his  arc  Uinue. 

I  woidd  nut  ucciipy  your  time  with  technical  suggostioiis 
— if,  iiHlcMsrl,  I  h;ul  any  tu  ulTer — because  they  had  better  l>e 
loft  to  printo-l  rules  and  inspectors ;  but  it  may  interest 
you  to  know  to  whiit  extent  youi*  bnsineae  has  pros|>urod  in 
New  KngUnd.  The  following  figures  are  taken  from  our 
inspection  records,  and  are  probably  about  right  j  they 
are  tnclusivo  of  Bnetnn,  but  exclusive  of  New  Hamp- 
shire. For  cnnipiralive  pui'])0«e8,  I  give  them  as  they 
atood  at  tho  beginning  of  18^6  and  also  US8. 

Jiuffiber  f'/  Art  /ijW  Ceatmi  Slatiom. 

1686.  188a 

In  Mawiaehusetts    26  ...  4J> 

Khodc  Islaud      6  ...  6 

Connoctioub    ,.. ft  ...  21 

Maine     4  ...  14 

Vermont    Don*  ...  & 

Totals 44  93 

Increase,  1888  over  1884),  111  i>er  cent. 

Capacity  of  ahoH  m  Are  Lump*, 

1«86.  1S88. 
In    Massachusetta    (including    2,I6S  in 

Bofton  in  1^66,  and  3,475  in  1B88)  3.ft93  ...  7,305 

Rhode  Island  ,,.-. 831  ,.  1,961 

ConiittL'ticut 782  ..,  3,311 

Maine : 520  ...  1,464 

Vermont oono  ...  415 

Totals 6,826         14,457 

Increaee.  I88fi  over  1886,  148  per  cent 

Numier  oj  IjtcaHdracail  fjitmpt/rom  Grnlnd  Stalitmt. 
In   Mastachtwetts    (including     9,000  in 

1886.  1868.^ 

Boston  in  1888) 8,600  ...  74.90OJ 

Rhode  Island    600  ...     3,300] 

OonnoctJcut none  ...  1],050j 

Maine  ■ 400  ...     fl.lOO 

Vermont    none  ...     1,400'! 

Totals    9,600        97,350 

Increa&e,  1888  over  1886,  913  per  oemL 

A'hmVi'  of  Arc  Lantpt  in  laiUUtd  I'lani*. 

1886.  1888. 

In  Maiieachueetta    499...  731 

Rhodolfiland 416  ...  731 

<'oiineclicub  .-. 323  ...  333 

Maine 10  ...  50 

Venoonb    58  ...  128 

TotaU 1,166  ...     1,96S 

Increase,  1888  over  1886,  68  per  cent 

Nnmher  of  Tiuandae^  Lempt  m  Iioiattd  Pknle. 

1886.  188S. 

In  MasRBf-hnsetU    16,003   ...  40,619 

Khodo  Island    4,140  ...  9,546 

L'oiuKicticut 2,117  .,.  11,050 

Maine     1,860  ...  6,909 

Vcrtnoiit    , noQe  ...  47S 

Totals 24,120  ...  68,598 

Increase,  1888  over  1886,  184  per  cetit 


Fia.  2.— MillioK  Api«ir*lmi 

Cftlohwtor  is  the  liome  of  two  or  tlirw  finrai  whoee  nunea 
aro  Wcomiii^  liousehold  words  among  electrical  engiueers. 
Messm.  Darev,  Paxraan,  arwl  Co.  of  counso  take  Iho  first 
pWfl.  Prof.  Vorl)C«  nnil  othtn*.  in  thn  (lisciuwioii  on  Mr. 
Crora(iton'8  p»l>or,  pointwi  out  that  some  of  the  Ameriain 
maltera  rwluc«l  the  niinilH;r  of  lyiK-a  of  nuichinua  thoy  von- 
«tnicto(l,  anil  made  lh«  part*  iiileivhanttouljlo.  This  moans 
a  good  deal  of  Utho  work  ;  and  wo  now  call  intention  to 
thfl  Britannia  Coropaiiv,  of  Colcbostor,  which  coumttny  ia 
making  a  apociutity  of  lathes.  Wo  herewitli  illustrat* 
(Fig.  1)  11  verv  u*ofiil  f«nu  of  latbe,  made  of  llio  best 
materials,  ami  fitt«d  with  all  th«  iroprovemonls  (iinclicfl  has 
found  necessary.  Aii  illu9ira.tion  of  this  kin.  1  pnictictilly 
explain*  itaelf.  The  t-omiiany  is  also  introducing  the 
Gnmtorex  j»t«nl  nidliiij;  machino,  illuslrutcd  in  Figa.  2 


Fro.  3.  —Milling  Appontiia. 


and  3.  This  apiwrattw  w  fixed  on  the  latho  bud  at  a  con- 
venient dintanco  fixiin  tho  heatlstock,  the  cutter  boinjr 
alrmdv  in  its  placo,  an<l  a  anitable  chuck  uiod.  Kiill 
inBtructiuns  are  yiven  with  tho  [ipparatus-  Tho  cnttor  can 
iw  replaced  by  a  drill  wlmn  (Irillinj;  is  re^inired. 


FORUULAS  FOR  WIRING. 

BT  KUIKR  E.   K.  E]CHO!)& 

Mr.  Crockett's   diagnm  for  incmdi-'aMnt  wiring  [ny 


diiced  last  w.iok  from  the  El»tn'.^i  i^'^jthi],  although  fpwd  in 
iu  way,  anil  saving  a  large  amount  of  work  in  calculatini:, 
in  only  II  (lartial  floliition  of  this  problem.  The  diagram,  na 
it  was  rcmurkwi  in  an  editorial  of  the  aani»  iwue^  U  owH 
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UMful  under  oerta ill  conditions — vi?,,,  insyst/tma  of  two  or 
three  vrircfl,  having  thu  })ot«ntul  and  curront  givoti  with  tbo 
■liagTain  ;  for  at)  othcrn  it  is  iisdetw. 

Kvery  central  station  nhouitl  hnve  flingranu  for  encb 
ayfttem  it  itii«ft,  oach  tliitgrnTQ  to  >)0  used  only  on  that  system 
(or  which  it  is  constnictocl. 

If  suoh  a  tliagnini  ia  properly  maile,  and  the  men  Jn- 
Btructed  in  it^nse,  it  ml)  be  the  mwuis  of  mvuig  consider- 
able time  itnd  ueciiring  accuracy. 

Biitin  the  getieml  ap[)lical)on  of  electricity,  the  factors, 
ciirreiit,  am!  |K)tpntia!,  are  variable  to  such  an  extent  that 
it  would  ho  ini|>OEseihlti  to  httvc  u  ilii>>;ram  Lo  nicot  all  wuiit^. 
To  men  huvtiig  to  do  wiring;,  such  a  variety  of  coiiditiunM 
arc  Bure  to  prosent  themselves  ;  utifl  what  is  risally  needed 
ia  a  formula  that  will  lit  any  ease,  he  it  lani|)a  or  motoi-3  to 
he  !Hn|t[iliei),  itlRtin^;  iniinittoriul  whether  the  current  is  tiikeii 
inna  dynumo  or  Ijatlcrj. 

I  find  that  moAt  ni«n  who  have  had  no  ext»6i'ieii««  in 
mtithomatitA  beyoinl  the  conimoii  urithnictic  have  a  holy 
horror  of  anything  th.tl  resemblv*  an  algehivicil  formula, 
and,  howevw  simple,  iiass  it  qui«lcly  hy. 

Now,  an  aJgehmic  formula  is  only  n  rule  concisely  atutod 
— an  idea,  which  they  entirely  fail  1.0  gnutp.  The  name  men 
would  rcAil  a  rule  in  arithmeiic  ilimI  do  nii  example  by  it ; 
hut  when  thai  asino  rule  ia  presented  in  the  shape  of  u  com- 
bination of  letters,  they  immediately  turn  their  hacks  to  it. 
Any  mnn  having  a  common  school  educnlion  ean  readily 
work  out  xtiy  foimula  that  DUy  be  ^von  for  wiring,  and,  if 
ho  ktiou-s  tJie  roanonafor  ita  atnicturo,  will  the  more  readily 
comprehend  and  iiitn  the  luima  Such  a  formula  niin  easily 
be  d&duf^cd  from  Ubm'i)  law,  may  easily  be  committed  to 
memory-,  and  will  Ite  fnund  invaluable,  nut  only  in  deter- 
mining the  size  of  the  wive,  but  in  finding  the  jiertentage 
of  loss  in  that  ahvAdy  in  plkce. 


Chin's  law  reads  thua :  C 


y 

~  ;  that  in,  the  current  flow- 
K 

inf;  in  any  circuit  is  eiftuil  to  the  Qloctroniotivo  force  of  tlic 

hattery  or  dynamo  dinded  by  tho  rosistauco  of  the  whole 

circuit,  i.r.,  of  the  bitterj*  or  dynamo  and  outside  circuit 

eonibined. 

Now,  the  E.M.F.  is  the  wbolo  force  tendiiiK  to  tirivo 
the  current  through  the  entire  circuit;  hut  luirb  of  that 
force  is  used  in  driving  the  current  through  the  resistance 
of  the  httttery  ov  dyuamo;  the  remainder  Inking  found  at 
tho  |)oW,  and  used  iti  forcing  the  current  through  the  out- 
side circuit.  That  Uilauee  of  pressure  at  the  poles  is 
ealleil  the  Jijfntnce  oj  polniial,  and  U  jitut  gaffieitnt  lo  seiut 
Ihe  ninretit  lhr»'u/ft  Ikf  fjleautl  cimtit. 

(*t  C  stand  for  current,  K  for  tho  re«i»ttince  of  the  wire, 
and  V  for  tbo  dtfTcrenco  of  potential  at  tho  vnda  of  tbe 

p 
wire.     Ohm'fl  law  will  then  read :  C  —  |. ;  that  is,  the  cur- 
rent in  any  wire  is  e«)ual  to  th«  dtfTerence  nf  potential  at 

its  ends  dividod  hy  the  r«M«Uirure  of  the  wire, 
p 
li  (2  -  J- ,  thcc  C  R  =  P ;  that  is,  /Ae  rtfukinet  vj  any 

vjirHf  uiHUiplifil  ill/  tht  ttmtul  fiomng  through  il,  1/  fijimJ  to 
the  liijfrrenre  i/J  potenliai  at  Us  etuU. 

The  resistance  of  Kt.  of  imiv  oopjwr  wire,  ono-thoutwindth 
of  HI)  inch  in  diameter,  is  dpial  to  9  94  nhm^,  and  if  the  wire 
uswl  h;«  95  |»er  cent,  of  tlie  conductivity  of  pure  copjier, 
its  n)Hi»taiico  will  lie  eijunl  to  lO'-lC  ohms. 

I.f!t  I.  eqiul  tho  length  of  the  wirt'to  thoUmiia,  or  motor, 
and  back.  Ilien  if  lit.  of  wire  one  mil.  in  diameter  equal 
10'4li  ohnui,  a  length  of  I.  fei>t  will  be  c<]uaJ  tg  \0-ib  L 
ohms.  But  the  rcaistjinfo  of  a  wire  vjrios  ns  the  cross- 
Mction,  that  ts,  the  grwitcr  the  aoctioii  tho  leas  the  resist- 
ance, or,  more  accurately,  it  varies  inversely  na  the  crosa- 
ROCtion.  To  use  the  cr^'HW-iioction  in  our  formula  would  add 
to  the  work  in  calcubting,  buniusc  it  \a  the  diameter  wo 
are  after. 

Wf:  may  now  intinirc  intn  the  relation  between  the  croas- 
nectioit  and  diameter. 

Take  the  ease  of  three  wires,  ti,  b.  and  c  having  the 
resjH-'etive  diameters  d,  d^,  d^.    The  ernes  section  of  u  will 


-  i/f,  Olid  of  e  ecjuals  -  rij 


equal  - 1^ ;  that  of  b  etpiali 

is  the  ratio  of  the  circoimforoncc  of  a  circle  to  it^  diameter. 


From  tho  above  we  see  that  5  is  a  constant,  for  the  ex- 
preaaion  appears  in  each  case  ;  the  only  thing  that  i-arit» 

ijt:^. 

We  thcroforscoiirlude  that  the  socbion  varies  directly  a» 
the  B<^uare  of  the  diameter,  which  will  make  the  reajatance 
vary  irnv-rt^y  as  tJie  square  of  the  diamot«r. 

We   inny  now  write  for  the  resistance  of  our  wire  o( 

length  I.  in  feet;  R  -  ' ^'^^  ■ ;  D  being  the  diameter  of  a 

wire  expressed  in  thousandths  of  an  inch  or  mil*.;  and  I>* 
being  cuiisaiucntly  expressed  in  circular  mils. 

Now  aa  the  potential,  P,  required  to  force  the  cmreot,  0, 
through  a  given  resistance,  R,  is  equal  to  the  product  of  the 
reHi-ttaiire  and  cun-ent^  the  potential  Wt.  in  the  wire  <rf 

I      .u  1      -I.          I  10-16  I.  0 
length  II  will  o<|ual =- — ^. 

If  ['  is  tho  |>Dtontial  required  to  run  the  lauipe  or  motor, 
and  N  the  percentage  of  P  to  be  lost  in  the  wire, the  amount 
of  potoiiliftl  or  electric  prOMUre  lost  will  equal  P  N.  Aa 
V  N  is  the  potential  to  bo  lost  in  tho  wire,  thase  two  quaiiti- 

ties  must  he  equal  to  each  other;  lliat  is,  P  X  «  ' 


-w 


and  P  N  D' - 10-46  LC. 


Lt; 


Therefor,  Dv=>01«^«a»dD-.y^ 

THblc»  containing;  the  difTerent  sizes  of  wire  and  their 
diameters  can  l>e  modily  obtained  of  manufacturers,  uud  as 
we  now  know  the  diameter,  we  can.  hy  referrit^  U»  the  table, 
find  the  corresponding  eicc 

Anyone  acquainted  with  tho  laws  governing  the  flow  of 
current  may  readily  develop  nuch  a  formula,  and  lo  show 
how  short  and  clMr  the  alxive  formula  is,  we  may  write  it 
as  a  ndo  in  arithmetic  would  be  written,  as  followa:— 

Multiply  the  resistiince  of  1  ft.  of  wire  -OOlin.  in  diameter 
of  tho  given  material  hy  its  length  in  feet  and  by  the 
cun-ent  flowing  through  it:  divide  dii»  iiumlwr  hy  ilie  jm-o- 
duct  of  the  [totontiiU  required  by  the  hunps  av  motor,  snrl 
the  pcr<.-cnta>;«  to  U  lust,  and  take  the  square  root  of  the 
quotient;  tho  result  will  be  the  retjuircd  tlianteter.  Any- 
one on  eom|)aring  the  two  will  see  that  the  formula  is  much 
eatier  and  its  moaning  less  liable  to  be  miscontniod.  It 
mav  b«  renienibercd  that  Sir  William  Thomson  gives  the 
following  law  for  delerminiiig  the  i^wrcenlage  to  lie  lost  in 
tha  wire :  In  any  ayatem  the  gpeateat  eoooomy  is  attained 
when  the  co«t  of  tho  enei^  loMt  in  heating  the  wires  oquale 
the  interest  on  the  cost  olthe  cop|>er. 


ixnli 


Theory    of    DianmsnetlBm. — According  to   nuuiy 

ysicirtls,  WcbiTJiiid  TyridnU  .mioitgM.  others,  cfiatnagnetic 
l>odiee  take,  under  the  intluencu  of  magnets,  a  state  of 
pohu-ity  oiijiositc  lo  that  which  is  taken  hy  iron  under  the 
same  conuitioris,  nitd  thi>>  opinion  has  become  classic  in 
teaching.  M.  Ifloudlot.  however,  accoiding  to  Vomu-n,  haji 
demoimtratod  that  in  reality  diamagnotic  polarity  doea  not 
exist  at  all ;  and  that,  following  the  opinion  of  Becqtierel,  all 
substances  and  the  air  itself  are,  in  reolity,  [lorantagnetic,  a 
dianiagiiecic  substance  being  only  a  suheUuce  Icea  magnetic 
than  the  air.  He  i-e>calls,  in  the  first  place,  tho  cxpeii meiila 
which  led  Tyndalt  to  his  concbiHinnft.  A  bar  uf  biamuih, 
placed  on  u  coil  and  submitted  to  the  action  of  a  (Wwerful 
elactro-magnrt^  takes  coutnu-y  poles  to  those  which  « 
bar  of  iron  lakes  under  the  same  ooudittons.  The 
oxpeiimonts  of  M.  Blondlot  ehow  that  hisrauth  becomes 
magnetic  in  the  same  maimer  lut  iron,  but  that  the  change 
in  its  pnliu-ity  arises  from  the  fact  that  the  medium  which 
aurroiuided  it  is  more  luaj^netic  than  it«elf,  when  the 
medium  is  air.  He  replaced  the  bar  of  biMtiuth  by  a  tulw 
filled  with  a  weak  aoluticm  of  pen:hluride  of  iron  in 
methylated  iipirits.  This  tube  ia  magnetic,  and  becomes 
inagnolic  in  the  same  nuinuor  as  the  Iwr  of  iron  when  tt  is 
in  air,  a  mediiun  less  magnetic  than  it«elf.  But  when  it  is 
plunge  in  11  vessel  containiug  a  ameentratfi  solution  of 
purchlondo  uf  iron,  a  medium  more  magnetic  than  itself, 
It  becomoN  iiiugnetic  like  the  bar  of  bismatb  of  Tyodall'i 
oxperimenU 


nv  Limn*,  b.  a.  fiske. 

The  reply  of  VMrV  Mnxwel],  when  iiear  hit  death,  to  tha 
question,  "What  has  been  the  greatest diworery  of  the 
aget"  "That  the  (iramme  machine  ib  revfrsible."  nhowe. 
ill  the  light  of  rocont  yeiini,  an  insinratioti  almwt  pi-0]ihetic. 
Granting  all  the  heiicftt  to  manwind  resulting  from  tho 
iii)iiitirou»  other  iliscovorios  with  which  tho  century  hits 
been  laden,  surely  none  siirpiiHH  in  fitr-re^chin;;  conse- 
({uorices  the  very  simple  one  that,  ii  a  current  of  oloi-Iricity 
D«  sent  Uirough  a  dyniLtnu  from  an  external  eource,  the 
dynamo  will  at  once  become  a  motor — it.,  ui  enjptie,  and 
the  most  efficient  endne  known. 

But  sn  rapid  hu  neeii  the  developtnent  of  the  electric 
motor,  thiit  niiuiy  (n'CBorf*,  whfise  attentifin  ha«  Iwen 
devoted  to  uthei*  things,  hiive  (iiileii  to  (■rii«ii  it«  full  «i(j- 
nifivniico  ;  and  the  object  ol  the  present  |in]>or  in  tn  \>n»tinl 
a  hriof  filjvlcment,  bhon-ing,  not  tnat<  the  ol(<ctric  motor  is  a. 
jHece  of  iippamtus  of  posiihte  luefulnesn  in  tho  future,  but 
thnt  it  is  to-day  a  comiilete,  diiriWe,  mnd  strong  engine, 
hotter  adapteil  Kir  haiidhn}^  guns  in  ^ipa  and  forts  tbon 
steam,  hydraulic,  or  pneunuttic  ensines,  and  more  dcsinlilc 
for  iiite  in  ships  far  certain  niuriliariea  than  the  numerous 
little  Btcamenginea  with  which  they  ore  filled. 

On  the  princi{>le  that  it  is  best  to  he^n  ut  tho  beginning, 
Faiaday'n  pregnant  discovery  may  be  recalled,  that  the  move- 
ment of  a  coil  of  wire  ncmr  «  niagnel  i»oIe  produces  a 
current  of  electricity  in  the  irirc,  and  the  action  of  the 
dynamo  at  once  «tand«  out  clear,  because  a  dynamo  is 
nothing  more  than  an  npi-nrutiis  forrerolving  a  coil  of  wire 
near  a  maKiict  jmle,  or,  more  strictly,  for  revolviiiy  several 
coils  of  wire  betwflen  two  magnet  poles.  Between  these 
pules  is  the  "armature,"  consiitting  of  a  lurniber  of  coiIb  of 
wire  80  moiiutixj  on  an  axis  as  to  he  ca)iable  of  revolution. 
If  this  armature  ho  revolved  by  any  means  whatever,  i-ucli 
as  a  Hteiim  engine,  a  current  of  electricity  will  bo  pnxlucod 
in  the  coiU,  which  will  pus  to  th«  outside  wires  by  means 
of  the  stationary  brass  strijw  or  "  brushes."  For  convenience, 
this  wire  is  usually  wnipned  around  tho  magnets,  in  order 
to  avoid  u»iiig  an  external  •ource  of  electricity  to  jwodiiee 
the  magnetism,  ^ow,  though  the  shape  of  the  magnets 
and  tho  armature  may  be  varied  in  a  tJioiisand  ways,  this 
is  all  there  it  in  a  dyiumo  that  is  eesontial. 

If  the  armiiture  is  not  revolved,  no  electricity  is  of  course 
produced  ;  but  if  we  »t>nd  ;i  current  of  electricity  from 
an  external  source  through  the  dyiiumo,  it  at  onco  rovolvea 
in  the  np[HiKite  direction,  exnctly  n»  would  a  rotary  pump 
if  we  sent  a  ittn^iini  of  walor  through  it ;  and  tho  ammint 
of  work  which  th*  dynamo  or  motor  will  Iw  cn[abie  of 
doing  will  depend  entirely  on  its  sine  and  the  amount  of 
current  sent  through  it, 

I'ereoivc  tho  simplicity  of  thi«  engine — a  heavy  and 
strong  oloctro-niagnet,  a  pair  of  bn»«s  bmshes,  and  one  re- 
volviiig  i>art,  the  armature  composwi  of  wrought  iron 
wrappe<l  mth  eopj>cr  wii-e  and  Rtrengtheiied  with  metallic 
txindii.  This  is  all ;  no  valves,  no  itulfing  hoxcR,  no  glamla, 
nu  pocking,  no  crank  riins,  no  rociprucntion  of  part:*,  with 
cunse(]i]ent  and  inevitable  lost  motion,  nit  water  lacy  lindens, 
no  ])erc!e|itible  nuliation  of  heat,  no  smell,  no  thump,  and 
almost  no  liability  to  got  out  of  ontcr.  Anyone  desiring 
to  sec  for  himself  the  iinifomi  and  unattondiMl  performance 
of  an  electric  motor  can  easily  j;et  permission  to  visit  the 
weratiug  room  of  tho  Uold  uwl  Stock  Telegraph  Co.,  in 
>iow  York,  and  watch  the  electric  motor  running  the 
transmitter  which  furniiihes  stock  iinouiions  to  llie  city. 
It  i-equiros  very  liltlo  familiarity  vnth  the  printing  telegraph 
to  perceive  that  the  tninamiltor  which  controls  nnotations 
involving  millions  of  dollars  mujst  run  with  absolute  regu- 
larity under  all  conditions ;  and  the  visiter  will  find  in  one 
ooraor  of  the  room,  out  uf  the  way,  ami  almost  out  of  eight, 
a  motor  of  alx>ut  3  h.p.  nuniing  no  i-ilently  as  to  be  almost 
inaudible-  And  ther«  it  has  nui  for  throe  ycjirx,  [lationtly 
performing  iU  altoltwl  Uwk,  eimiily  asking  thnt  its  two  or 
three  oil  cups  are  occasioiull v  filled,  and  its  two  braxs 
bnishcs  occasionally  replaced.  Vet  the  armature  is  Wbinceri 
so  nicely,  that  it  would  retiuire  very  long-coiitinuod  neglect 
i.oI  oiling  to  do  much  haiiii ;  and  the  only  injury  that  would 
•  if  the  bniahea  were  ucglecte<l  for,  say  a  day,  would 
*  From  Iha  Armj/  nna  A'mrgr  Jvmniiii  (U.S.). 


b«  one  easily  remedied,  and  unattended  with  the  slightest 
danger. 

On  board  the  "  Abalanta"  we  have  a  etoam  capstan  (m 
the  forward  l>6rth  deck,  mipptied  with  steam  by  a  4in.  pipe 
and  connected  to  thn  auxiliary  condenser  by  a  4iin.  pi(«. 
Ry  rosson  of  the  distance  between  this  engine  and  the 
boilera,  with  the  coiLscijuont  friction  in  the  pipes  and  con- 
donsiition,  the  steam  pressure  is  much  reduced,  and  the 
hack  pressure  much  incrca«!d,  »o  that  a  larger  engine  is 
necessary  tKan  woidd  otherwise  be  the  case,  ami,  wlucli  is 
not  astonishing,  it  has  been  known  to  nin  very  much  faster 
in  weighing  anchor,  when  exhnuatiiig  into  tho  atmosphere 
and  covering  tho  furecustle  with  a  cloud  of  stoum,  t.han 
when  exhausting  into  the  condenser.  Now.  an  electric 
motor  for  running  the  capetAii  would  not  only  have  the  ad- 
vatitjigcs  ali-eady  mentioned,  bulconid  t>o  connected  witli  tlie 
same  main  wircji  as  ihose  furnishing  the  electric  h'ljhtH  by 
two  wiivs,  my  |in.  diameter,  thus  avoiding  altoguthur  thu 
exiienitive  cop[*ei  pipec',  tinitod  on  lx>th  aidoa  and  tagged. 

'Ilie  same  remarks  apply  to  thu  blowing  engines,  and  one 
bos  simply  to  watch  for  a  few  minutes  the  cimparativeijor- 
fonnanco  of  even  tho  best  ^team  blowing  engine  and  an 
electric  motor,  with  the  fan  uu  thu  same  shafts  to  become 
convinced  of  the  superiority  of  the  Utter. 

For  pumpe,  except  the  pumps  very  near  the  boilers, 
where  the  length  of  piping  is  snort,  electric  motors  would 
have  the  advantages  mentioned  above,  and  no  disadvantages 
whatever. 

For  steering  engines  the  simplicity  of  the  ap|ia,ratn»,  the 
ijuicknvRs  with  which  the  motor  could  be  handled,  its 
freedom  from  liability  to  derangement,  it«  aUenco  of  heat, 
and  its  iioiselesancsa  would  commend  it  to  anyone  who  liiia 
ever  been  shipmate  with  a  steam-steering  engine  like  the 
one  on  board  the  "  AtAlanbt,"  which,  though  cflioient  and 
reliable,  is  as  complicated  aa  a  printing  tclcgmph,  kcc|ia  tho 
after  end  of  the  ship  almost  at  a  cheny-red  heat,  and 
threatens  to  shake  the  teeth  out  of  the  otiieeni  and  ci-ew 
everj-  time  the  helm  is  put  hard  over- 
Three  yearn  ago  the  ability  of  electric  motors  to  train 
guns  vrnA  shown  vi  the  authorities  in  England,  and  since 
that  time  much  proKross  has  been  made  in  i>erfecting  tho 
ap|>aratuj8  for  applying  electric  motors  to  this  kind  of  work. 
Little  difficulty  has  been  experienced,  for,  though  there  is 
uotbitig  that  requirca  such  accurate  and  rapid  handling  aa 
a  groat  gun  in  a.  seaway,  there  it  no  other  engine  cajtable 
of  such  accurate  and  iiipid  work  as  an  elvctric  motor,  and 
ita  advantages  over  rteam,  hydraulic,  and  pneumatic  engines 
are  to  marked  liiiit  it  would  be  idle  to  comjtare  them.  The 
indications  now  are  that  we  shall  have  at  Icxst  one  jnin  in 
tho  "Chicago"  tra-inod  by  electricity,  though  [lOssiUy  this 
may  not  l>e  done,  since  the  dynamos  for  generating  the 
necwsary  electricity  have  been  placed  above  the  water-line 
and  eic()Osed  to  the  enemy's  projectile,  while  the  beef, 
pork,  bread,  &<:.,  have  been  placed  bolow  ^o  water-Uae  and 
securely  protected  therefrom. 

But  It  is  not  in  the  training  of  the  gims  alonethat  motors 
can  be  advantageously  oniployeil ;  they  can  also  l)e  used  in 
elevating.  In  the  "  Ataiuntii,'  wbou  i-ollin^  from  l(Jdog.  to 
20deg.  each  side,  and  from  ten  to  twelve  times  iwr  minute, 
the  line  of  xight  of  the  guns  sweeps  pa.it  the  horizon  so  faiit, 
even  near  tlic  end  of  a  roll,  as  to  i-equire  from  the  gun 
captain  a  rare  *tegrec  of  skill  if  vvc  would  have  him  shout 
as  accurately  as  such  fine  guns  should  Ix-  Khol.  The  tixtuble 
is  that  tho  gun  is  boyond  his  control  e:£cept  in  the  matter 
of  training,  Iwcause  the  most  that  he  cJin  do  is  to  wait  for 
a  fflvouralile  time  of  roll  and  catch  the  line  of  sight  on  the 
turg«t  as  best  he  can.  To  use  the  gun  cfToctively  he  needs 
some  arningoinent  by  which  he  can  [nit  the  gun  on  tho 
targetand  keep  it  there,  inJei)endently  of  the  rolling  of  the 
ship.  He  needs  some  arruogument  like  the  shoulder-pioce 
of  the  liotchkisa  guns,  by  means  of  which  onwriments  on 
this  ship  have  shown  a  very  littJe  practice  enaolea  a  man  to 
keep  the  line  of  sights  almost  exactly  on  the  horizon  or  on 
any  other  object. 

Elwiiicity  puts  this  jmwer  directly  into  the  hand  of  the 
gun  captain ;  for  by  nioatiH  of  a  small  electric  motor  on 
the  elevating  gear  an<l  a  suitable  switch,  he  can  raiae,  or 
lower,  or  stop  the  gun  hy  simply  moving  his  hand.  The 
uun  capudn  being  able  to  train  the  gun  to  the  right  or  the 
left,  and  to  raise  it  up  or  down,  the  only  thing  l^t  to  do  fa 
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to  giv«  htm  an  electric  |tnmer,  lirec)  liy  tutians  of  un 
ordiiiury  "  pusb  button,"  »u  that  he  cnri  lii-e  the  g\m  quickly 
vrhtiii  the  sights  corns  un,  iiialeul  at  loHiiig  time  bv  hatitiiig 
on  a  l(wk  Innyanl. 

The  iidvualAKO  of  Lliia  i\\»ak  msuna  of  &nug  \>y  liain^ 
the  electric  primer  stands  out  cloiir'  when  wc  rucolloct  th:il 
in  IV  Htiji,  Biiy  the  "Atlanta,"  which  rulls  in  a  svawuy  ubuiit 
3deg.  poi-  secnm)  oa  the  avenigo,  an  error  on  tie  part  ol  tho 
gun  ciiuUiiii  of  only  y'^th  of  i»  .locoiwi  of  time  meann  » 
vertiuil  error,  un  a  Uirgct  a.  ko»  mile  ilitUinl,  of  aljoiit 
31ft.  Thia  remurk  applii^a,  of  course,  only  to  the  indi- 
vidual firing,  am)  not  to  l>madai<le  firing  liy  electricity,  the 
advuutagM  of  which  are  nnt  no  paliiabK 

A  very  neat  tiso  f<^r  olo«lric  moton  would  b«  for  hoisting 
amniunitinn.  On  board  tho  "  Abalanta"  w«  lue  five  men 
at  fsich  Jihell  hatch,  and  th«ir  work  could  lie  ilanti  more 
quickly  and  quiotly  by  a  3h.[>.  motor  eofiting,  ftay,  200  dotit. 
Thiii  would  require  one  nun  to  opcntlo  it>  and  would  leaivu 
four  men  from  each  hatch  for  work  at  the  tiuna.  ('oal 
could  Iio  similarly  hoi<it«d  on  boani,  and  how  rxifreshing  it 
would  bo  in  coaling  a  ship  to  •««  two  5-h.pt  motors  running 
up  tho  coal  Ihlks,  insboad  of  a  long  line  »(  dirty  men, 
hoi»elt>>uily  dni^jtiii;;  on  the  yanl  and  stay  from  morning  till 
night,  whil«  the ''^t^oor  of  toe  deck,  a  mnectablc  man  of 
forty,  iind  the  father  of  u  f*mily,  iriu]»tiuntly  und  mecbuiii- 
cally  luawln  at  Lhem  to  "  haul  awray  I  " 

Hut  it  may  bfi  objected  that  elactrie  motors  entail  loaa  of 
(iiicrj^y,  since:  tttbam-eiiKiiK^  use  sLeam  direct  from  tho 
builuni,  wbereaa  rootora  require  dynaiuoM  to  gutientte  the 
necessai'y  current,  the  dynaiuoH  tbemselTes  Iwing  turnei)  by 
stoamonginee,  no  that  there  are  two  losa«a — one  lose  in  eon- 
necting  the  mechaniciil  energy  of  the  8t«a.ni  engine  into 
eleotricul  energy  ;  the  other  Ion  in  rocunnvctitii^  the  elec- 
trical energy  of  tJie  current  into  the  mechanicalencrgy  of 
the  motor.  To  this  it  may  he  aniiwei-ed  tliat  1<^  per  ceiil^ 
loss  for  each  trHnsfoi-matiun  is  it  very  fiiir  allowance,  no 
that  the  motor  would  doiivt-r  About  72  per  cont.  of  tho 
energy  of  the  tljniamo'e  engine  ;  and  it  may  be  doubted 
if  the  auxiliarifi!*  which  are  at  any  conitiderable  distunce 
from  the  boilora  work  with  more  th:iii  72  |ier  cent,  of  tho 
differonce  in  iirveaiUQ  between  the  builorB  and  tho  condonHor, 
by  rcafinn  of  the  toss  in  friction  and  condenitation  in  the 
eteiini  and  exhniutt  pii>e«.  In  fai,'t.,  in  otigines  which  run 
iutermittcntly,  like  ca|)«tan,  steering,  and  giuvtraining 
engines,  it  may  bo  doubted  if  any  cuch  efHcioncy  as  thia  \a 
even  ap]>rorimatod.  Thi*  is  a  fair  compnriiion,  twcailse  the 
dynamo  engino  can  be  very  near  the  tioilers. 

Since  nit  oui'  new  sbipn  arc  fitted  with  dynamos  for 
feeiling  electric  l)ght«,  why  not  have  them  foed  tilectric 
motoR  aliu>,  every  hone  power  developed  ]>y  tho  molars 
being  ulwut  the  same  thing  na  lidding,  iuiy,  nine  16  c.p. 
lights.  Of  coune,  the  dynaniua  imisl  Iw  safe  below  the 
water  line,  and  they  must  all  he  similar,  and  feed  into  tho 
itame  main  wii-e«,  which  gu  lUl  tJiroiigh  the  i>hip  like  gas 
pipes  through  a  city,  the  iiicanduttrcnt  lights.  si*jiri.'b  li^htu, 
and  motora  receiving  their  tiupply  from  these  main  wires, 
and  one,  two,  or  three  aynamoa  oeing  rim  at  a  time,  ac- 
cording to  the  number  of  lighto  and  motors  in  use.  Notliing 
could  be  more  ximple  uiid  eflecttve  than  such  un  uxmtiga- 
ment,  and  nothing  could  contribute  more  to  the  efficiency, 
health,  and  comfort  of  a  ahiji. 

To  summarise,  the  advantages  of  electric  motors,  in 
shipa  and  forts  over  ateam,  pneumatic attd  hydraulic  engines 
are ; — 

1.  They  are  more  iiimpla. 

2.  They  we  more  dui-ablo. 

3.  Tbay  axe  more  uuiel. 

4.  They  are  more  «leon. 

5.  They  have  no  swelL 

6.  'Iliey  rcpiiro  lesa  attention. 

7.  They  avoid  the  troiihlesome  and  very  ex]>enHive 
operation  of  leading  steam  and  water  pipce  through  a 
wip^  especially  through  watortighL  biilkhcads, 

8.  The  wireii  wke  up  Ii»ss»i«ce  than  pii>e8,  a  gi'eat  jH>int 
in  crowdwl  engine  rooms  and  firorooms. 

9.  A  wat«r  or  st«am  pipe  premnta  a  much  larger  ta-rgot 
thiin  a  wire,  and  is  therefore  mora  liable  bo  tw  struck  in 
tictitin. 

10.  If  a  steam  pipe  or  a  water  pi{>o  ia  atmok  in  action, 
the  deck  is  filled  with  scalding  at«um,  or  is  Hoo^locl  witii 


water  under  high  pressure.  All  the  engines  depending  on 
it  are  (Hit  W,*  at-  rumUil,  find  it  is  quite  impoosible  to  re- 
pair it ;  whereas,  if  an  ulertric  wire  Is  so  struck  it  csm  Ik  re- 
paired in  a  minute  by  simply  bridging  the  gap  with  a,  wire, 

1 1.  The  electric  mt>tor  \mQOi  in  our  graap  tne  beet  ktiown 
means  for  handling  guiia,  by  reason  ol  the  readineaa  with 
which  it  is  coutmllod. 

In  any  ship  aiTaiigod  with  a  ceiUnd  of  electric  power  and 
with  main  wires  leading  therefrom  all  over  the  ahip,  so 
that  uiiy  desired  nmount  of  power  oouki  bo  obtained  by 
simply  moving  a  button  as  in  lighting  an  incAndoseent 
lam|>,  a  number  of  small  [Kirtabla  motors  could  be  pUcod 
wherever  detired  about  the  decks,  and  emplored  for  such 
pnr[»ofiOi  as  hoisting  ammunition,  coal  and  UDee,  working 
the  yurd  and  stay,  nuining  bthoa  in  the  ordniuico  and 
ensinRer  workshnjtA,  nmniiig  nmall  ventilatom,  Ac. 

The  writer  ia  aware  thiit,  in  representing  the  henelitA  to 
arise  from  the  use  of  electric  motors  on  shiplxMrd,  he  will 
fall  under  the  disapproval  of  many  of  the  best  officers,  who 
deem  it  unsailorliko  to  do  ship  work  with  machinery.  But 
ho  feels  assured  that  the  nftvy  ia  daily  losing  much  by  not 
Eciiung  the  advantage  olforou  by  electric  motors,  and  thai 
there  are  many  oHicer^  who  believe  that  the  navy  should 
not  only  preiterve  the  glorious  ti-aditions  of  the  past,  but 
shuutd  uIbu  grasp  tho  |KMuibilittus  of  the  pnteent.  Let  these 
note  ih;tt,  as  said  above,  electric  moton  are  no  longer 
scientitic  or  "theoretical"  (iitriositieB,  but  prutieAl  and 
strong  inuchitiuH,  waiting  simply  to  bo  used  in  order  to  con- 
tribute to  the  effectiveness,  beaUh,  and  comfort  of  our  ships 
and  forla,  and  that  they  cun  be  bought  in  open  market,  or 
by  iulverliitemont,  like  beef  and  pork,  and  can  be  stowed 
ou  citlier  tho  |iurt  or  the  sULrboard  aidu.  lb  is  ua  certaia 
as  anything  can  bo  that  naval  and  military  people  will 
some  day  use  them.  Tlie  only  question  is,  n-ill  we  be  as 
slow  in  taking  adviiuUigu  o[  them  as  wo  were  in  taking 
advantage  of  sbeam-cap^aiis,  steam-sleering  enijiues,  sbeel 
ships,  and  wjuare  air  ports  T 
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t.  ■.  OrouptoB,  In  r«pl]r  lo  the  dMCiiuiMi  on  hU  f^pnr  on 
il^iuiliAiiLlKlillng:  Trau*roruutiiv.  AvcuiiiuUtnrR,"uii]  ttialin 


Mr.  R. 

"(Jetitral&iuiiAiiLJKiiitng:  rrautloruutiiv.  AvcumuUtnrR.'uid  Uialin 
liUiv|j|ii'-itoliucrUi<stiewoulilput  tlx  luuwi^niiiiUiLwacirtlirvcgronpi, 
wliicli  noiild  uiiatttr  ntheraolio  IiaiI  !t]ioki-ii 'iti  tlifUDM  |ioluLs.  Fint, 
in  rr]i|y  to  Mr.  iraiiiriiuiKl.  Mr.  Hnritiiuiiiil  wrinnl  to  Uliour  uiaW  Illo 
iilcB  thut  Iio  lictii  (tiRTiiutiKil  liu  iiiatAlUtiofi  »a  kn  "  wlTMtiaEnr" 
■tntiuii.  Whit  ho  itiil  my  ivsa  that  Mr.  Hamiiiut)(l'itmni]o4biT  ■inil*r 
iiiitnlUtimu  vii-tti  piuirpor  •Utionn,  (atahliHliod  inore  for  Ibe  i>l«N  ot 
showirif;  U>  thn  public  what  aloctrioity  coultl  lUi  th»n  sa  being  miUti 
iiiKtiillii(ii>ii(  c>r«"'iitnil  ligHring,  aud  this,  he  niaintaimeil,  was  the  Mae 
with  ah  orcrhcofl  H^jni  nj^toii.K.  It  would  mtb  mucb  MtHind wwtaatl - 
iiig  at  this  naini,  ouii  a  f^ittlicr  niUiindenuiidmK  when  ha  cwne  to 
aiuwiir  Pmt.  Porljc*,  If  lie  *Utod  tliat  Tor  tho  (nupoMsof  tlinpa^his 
obJMt  n'aa  to  ilinoUM  tranafonnsra  r.  •ccupiulutoi'S  ou  tboir  tneiita  fur 
certain  inaUlIatioDa  as  c«nli&l  itations  for  the  City  of  LodJob,  aiul 
for  tliis  purpato  ovorliesil  wires  wsro  put  out  of  eall.  Hn  wiah*l 
to  limit  lUu  ilJBCUMtuti  to  a  practical  iaaiu  fat  ancli  a  mtani. 
Mr.  Ivu]ip  criitoiiL-U  [lie  \"«d  il\A)Li*Ma  shown,  Mjinfi  that  tba  raitajr  is 
llic  diui;tiuii  iiiiK^it  he  fiUnl  u]f  witti  [lower  uwd  id  lbs  day,  and  a 
Utgct  UiIaI  m])|ili<:il  for  tliv  Miie  |<l4at.  He  did  not  deny  tliia  la  bmu/ 
caMa,  b»t  London  wm  not  like  Hem  Vork  ami  otlitr  e'liim.  TIm  oAom 
are  groiipu]  tofcvthar  at  lU«  Cily,  and,  of  coarM,  tha  dis^vai  for  tlM 
City  wuulil  be  widitiy  iliffureiil :  bitl  tlic  iiiattar  of  tujiTHM  iin{)<vtaiiM 
at  Uib  time  w  the  fiicliling  of  the  hiiiMm  in  which  n  live,  for  (liat  It 
vihnri^  wc  f«l  tho  /iiirWiirtit,  aril  c»(T>thinji  wo  can  do  tu  rurnacd 
■uch  li^htittK  b  the  iuo*t  duirablcat  the  pntKiit  tinir.  .V  fa  Die  Mde 
of  motivt  p«wcr,  no  >lonbt  that  unu  utoU  JcainiUe,  and  tulil  in  faranr 
of  the  battery  tyatcm,  allhoiigh  ha  <lid  not  k<vc  rrrj  gnxt  weight  t<i 
tliat  point  at  pnutnit ;  in  f^tura  it  weald  hflp  u  iwell  the  ino<^m«. 
Tbo  cspita]  Tt^qiiiml  in  ()r«i>nrtioiiiil  to  the  height  of  Ilia  pml:  of  tba 
load  dJaKmii),  and  the  tucniuc  is  pro^rtluna]  to  iu  Arm  ;  ibcrafon, 
the  mom  it  Is  flJIed  up  tht  li«(tM  tor  (lie  nxnpatiy.  In  diwiiaikiii 
th«  iiLvatioD  h«  had  kept  tUia  point  imt  of  viow,  aiul  liii  wottria 
would  be  ni>;iro(!i'ilei|  f«r  k^riiiii);  it  thiu  0Cu»'>t'lc<l  tot  the 
purjiosa  of  cninjMiriMn  t<ir  li^tinu  only.  Hvtrj  argumetit  Im 
liail  iiBcit  wo  aid  be  atrvngthened  if  uotiva  powar  wan  db- 
trlbQlnl.  Turning;  now  to  Uio  dttciuaiuii  in  hia  abauKw.  Ur.  Kami 
weiiknl  to  iniauQilecBtAiid  llio  figurai  ■«  ro  tho  cxift  of  taiiag  eablea  ;  na 
9»ya,  iiibla«]  of  naii>K  tbe  tadilr  |in>|>i]ar<il.  rmlinx  £116  jwr  lOO  yanla, 
he  prvpov*  uaiuK  •  C4kle  ooror^  with  lead  at  £130,  aid  he  honea  liy 
thia  oxpedlunt  lo  mtc  a  xrvat  d«al  of  cipvndKiira.  luthlaheviU 
lind  liiin*clf  iiiiitc  wroni;.  II*  aoema  to  think  3a.  per  vsrd  will  W 
auffident  for  laying  such  •  cahla.    Did  he  ksow  uat  '£2b  pM  IQQ 
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yurJa  U  tha  loMcxt  aum  levied  by  the  VMtt^  whui  thn  HmkU  mta 
Uken  up  I  Far  opMniuy  jitwatnt,^.  k  ;r'>^ ''<*'"'  P*^'^>  ""^  ''"*' 
wi|ihBll«,  11b.  :  but  ir  we  iii]I]mhio  10  |ior  c«ul.  only  ofssprslU'.lliiH  will 
■nak*  the  coat  Sa.  a  ywS,  making  £25  pel  100  varK  Mmtuver.  in 
calcnltituiK  lib  vmt  at  UviiiK,  Mr.  Kd£>|>  luAva  thin  ttHluiiUliioj; 
■iiuUko:  Tic  ihinkii  he  mi  llml  n)ltL^u^c»nl  nhc  will  rarty  out  Ins 
work  At  cant  [irice,  without  takiuf;  a  |iro'U.  Huw  Ik  cau  tliJiik  )i«  can 
find  costractoiv  who  will  i;oii««ul  in  Laki^  nji  pavotiM'tito  anil  ((iianl 
UniiMt  i?'>i]tlnj'uafit-d,  nritlinuc  makiiix  thbir  ]>rolit.  tit  baril  to  My.  Mr. 
h*[i|ifiavtiiK  I'lt  ciot  Ihi!  aiiiimiit  lu  puvir  ulnLwiiigH.  iiiaiia(t«ruL-t[|,  ami 
jmilli,  you  wili  fitiil  hU  fiuimi*  rmiic  i-omiJuralily  liighrr  tfmii  iiiiiif. 
Tliis  ii  a  Hjm'iincti  nf  Mr.  K<ipp'«  IlKun-s,  *iiil  vmi  ii'ill  linil  liii  nthrr 
oVjeiitwiui  (III  thf  mart  of  cost  "ill  nn  belt^^r  War  ili9i|>r<;ti<7ll.  The 
UyiiiE  of  tlio  in4iii»  will  bo  ttii>  rhicl  item  in  »bj  coming 
itiitallation.  Wo  Iiavd  hail  no  cxpnriAnfo  of  th«  eoat  of  Uving  maina 
until  the  )iuT.  fow  you«.  And  h*  rrall;  hinl  f.hought  ll  wmild  |irnrn  nf 
WiUtfht  ifhn  ^VB  nffUTM  as  to  nttt  of  rnblu  artiully  laiil,  (ipiki:!!] 
WrUwr  ill  hUcritioiMu  o(  the  culvert  iVKi.vii  misiiniii-rWoQil  tin-  h-ij- 
in  vUith  Iliu  wirca  on  flivil.  tii'iicmf  WvVlitr  tiilkcil  uf  4ii«[iniiHng 
Um)  wires  fraiil  the  roof  vf  clllnrt  ;  if  Uiat  naa  IhetuBv  no  iloiit>l  water 
WuiiiM  Iriekiii  down  nii'l  niliiou  tW  iiiniitatioii,  Iml,  as  ■  iiiattrr  of  fart, 
thd  <'a)ili<fl  wcr«  Eitrun^  on  nhctt  ]iilkr4  ■landing  up  iu  Ui«  (ulvorl,  aii'l 
there  was  no  nuuou  to  fi-ar  #tihi  it  th«rfl  ware  two  or  tkrea  UioJim  of 
water  rtiuiiluK  un  llm  tnuuli.  It  aMOneJ  to  tw  inutfiuad  that  t1iuM< 
culvrrts  wuulil  lii?  Htniiinii  uii  witli  liind,  and  leEiuna  w  r»U  nmilil  )i« 
nuui[i)g  alonx.  Tliry  liail  iimt  ottt  oho  yiars  nxjiHimice  trilli  the 
«iilin.Tt  NjEtctu,  Diitl  had  had  no  *tich  tbiu^  ooeur,  hot  any  Dijiua  of 
■uch  occurrii>t[.  Thuy  lkavi>  had  the  t[<^uch«*  O^iod  inaiiy  tinm,  more 
than  titey  wt^uld  in  tfrn  rntiim,  and  tiiany  joint*  madf,  nnd,  in  aiiit*  of 
all,  the  iiKulalion  mariuHlly  at  thn  iirr-nMitmommt,  length  fnr  length, 
u  hiiih  ox  that  (if  tti»  highest  inmilalnl  cal>1«  ynl  miuln  in  llm  wnrhl. 
Wliitr  on  (hii  puiut.  lie  vi«becl  to  make  a  rcDiark  upou  tlir  i|nivtianof 
iinilfrgi'imud  iiiitidatnl  i-abW  II  la  quil«  oouiiiiou  to  atiiiiiUui  ttii? 
[■csiaUuicc  of  a  cuLlu  t-i  ht  sv  uuny  uiCK-ultiut.  Ai  long  aa  tho  iitaulsl* 
iiig  c«r«riiiK  I'viiniilii  intavt,  it  ia  *t>i7  «a*y  U>  l<*0})  the  rvMixtaiiv-i-  unci) 
that  it  «n  ne  niMiiiir^d  hj  meg-okma;  bat  vrh«n  it  has  a  few  huii-lred 
outx  in  tlie  oovorinfi  aii't  Joluta  ant  made,  thi;  r«uttftiici>  eaiinDl  bo 
piweutai]  from  ralliufi.  Nu  mailer  liuw  oanifully  the  joint*  urv  lutulnt^d 
aflen>&nlti,  mnie  li;aica([e  ttill  takv  plaur  at  wery  juittl.  ami  the 
rut&butor  ouoim  iIokci  to  it  few  ibminniiid  oliuia.  In  ipuakinK  from 
praoljoal  cxporienc«,  he  foiiiid  the  juiala  verj*  dilti<:uU  to  make  olectii- 
•:a)ly  tiglit ;  and  wliocvei  camo  t«  plan  a  *yiit<in  nilh  hiah-tenMi<7ii 
maim  would  Und  tho  diSiaulty  inhnitnly  mere  than  with  hia  cyatem. 
Am  to  tba  difflciilty  of  ptndng  ciilvpfta,  it  n'at  tnia  that  tliani  anr  tontK 
plaoaa  whom  the  onlmrt  vyittein  oanid  D«t  b«  luwd.  It  hu  bwn 
thought  that  it  was  ncceHarr  ta  luo  an  IBin.  nilvert ;  hut  in 
many  places  ht  had  only  u»ea  Sin.  culvorla.  It  was  bIm  thought 
that  tho  calil«s  vould  mg  down  uid  ahoTt-circuit>  U  propfrly 
nin,  tl]4r«  waa  tio  diuiyor  i>f  tliia  ;  hut  b«  tlioulil  jirefor  t  miilrill, 
in  hridtworb,  b«tmm  each  let  of  mMm  to  pnveTit  the  powiihility. 
Ths  ffivatvat  difficulty  was  iu  geltiujc  Nuf&oient  depth  five  from 
croai-plpia.  In  luine  cuaai  th«ro  wia  no  more  room  ttmii  2iii. 
avaiUhlti,  when  tbi4  u  the  oaxe  uci  lynlcm  ciui  tie  nsoil  )'ut  ltwl-coveri>d 
cahlu  ilriven  tUratigh  Nino])  pfncB.  As  In  ttm  ivlutiTe  awt  of  trauH- 
fonncra,  Ur,  Rapp  thouftbt  tnat  the  number  of  tnusfur men- irauld  he 
Tedtioed,  and  went  to  the  oiticnii;  of  intttiog  traiiafoimerA  in  ten 
different  anb.ntitinn*.  Mr.  Kapp  hud  already  p«int«d  out  th«  wvin(( 
of  maim  by  ittiag  tranaformurs,  iiut  by  u^ina  uii  iliatriliiitinit  tnuii- 
fiinneni  ha  will  ngejimtu  nuii^h  imppcr  as  hi  dixtribnlinii  from  ten 
hattviy  ilatioiia.  M r.  )v&p)i  would,  theref»ic,  have  to  iuljui«t  hit  lijj^niTa, 
Mid  by  this  mcaiu  be  mii»t  ad>l  £6,000.  and  in  addition  «ii)>'mairi>  I'luiu 
tha  WH«  to  tliv  charKiuK  nialue.  about  £3,000  04  £4,000  uoro.  That  in 
u  addition  of  £10,000  for  «  nia  of  £S,£00  in  CMt  of  Tnnifortn*r«. 
Thit  iBispeeiiueD  of  Hr.  Capt)  a  ptopomi  to  rnliiM  tht>  on«t.  From 
what  hud  beeti  ]eaml  (reiu  trof.  Farli<s.  howpver.  ho  did  not  think 
tlmt  Mr.  Kapp'i  propoHl  would  b«  cari'i«d  out,  but  atruiifurmer  utiDld 
he  put  Ell  tu  every  liouae,uf  at  leant,  una  ft)reao)i  two  bou3ea£l!ifui(^aidi 
two  hnnncn  woiild  nut  lie  too  tiiui:]i  to  iui-luile  profit  and  siiitilar 
vliar^-m,  and  h«  did  Dot  wc  bow  this  fij^ure  could  bv  reduced.  He  uii({bt 
jnat  toui^h  «n  the  <]umtloii  of  ttBoioiwy  at  low  ralaa  of  «uljiut.  In  llio 
trnni>forniiTr  nyDldni,  40  por  coot,  of  th»  tnlal  ontiiut  ii  t^keii  at 
aatnmaly  low  ratra  of  nlllrinncy,  a  tniiiif»triirr  dI  il.CKX)  wnttsmiiai-ily 
^viBg  180  watts.  Drlriug  Uie  oortwpon.liiig  timn  tliH  rllirii'n.-y  of  thn 
aocuimilatar  la  at  ita  hij^iMt  Hr.  Swinburne  inn-li*  the  ii'm-Lik  ibnt 
tnosfonuoTs  ctiidd  b«  made  to  give  aa  givat  un  ddcii'i^y  m  InwAatii^li 
ntaa  of  output— that  le,  thai  they  could  hv  c:oui|i-jiiii>Ki.  TLu  Iriitlk 
waa,  the  Iraunfonuoni  "oenipound  down,''  I1i'>  K.M.K.  fsllH  t*  the 
oorreiit  ralU.  and  tiie  manurteturtra  of  traiwIonni^Ta  h«Ti>  not  yet  nuc- 
oettlLvt  in  uitidiuK  theiu  ao  a«  to  olmatu  thie.  This  brinn  lu  to 
■nottier  jwitit.  whiuli,  a|>]iaietitly,  ha  had  uot  infficimlly  dwell  oiwn. 
Tbv  paper  did  not  doal  witli  aainniuUtam  iiluiply  aa  Hlurvn  of  riterKy. 
bnt  dealt  with  •ccumulatcn  <u  trttrur/oraicii ;  and,  altliouKh  many 
posons  have  discnsKd  the DbJDCtiona  t«  tbu  atomjui:  tiaitery,  Mt.  Drake 
waa  tha  only  person  vho  dealt  with  thnic  advantaj^ci  from  thia  jioitilof 
wiaw.  There  are  two  dlAtinct  plana  ot  niritig  liatteriea  in  a  dia- 
tributing  plant — the  one,  in  whicb  luittrnna  an  intmiioiied  in  the 
chuvlog  ^icoit,  and  liaiisfonn  a  higb  t^iiiiion  current  into  a  low- 
Genaon  oturetit,  having  at  the  wmi!  iimc  a  Hiorngc  capacity  in 
otae  of  brMkdowB,  and  for  auddan  InercoM  of  ouiput  ;  tbo 
other  ulan  in  tliat  in  whicK  thu  iMttcrJM  are  filled  dtmng  tuo  davtioio 
and  iliKbirsod  at  night.  Hr.  Kiiu  had  alludnl  to  tlw  inittallalioB 
of  Colchoatir,  and  aikcd  why  he  haifnot  Mf«n*l  to  it.  Tho  amng»- 
rncnt  alColrituiat«TirB«aaiUiri'n!ul  from  tliat  he  uu  now  advomttng 
tlut  it  is  outofcannt;  the  numVr  of  LmLierivu  would  have  to  be 
multiplied  by  six,  ifnaed  u  tliey  were  uaod  at  Cutdiuatcr.  You  would 
•M  that  after  all  he  waa  n  very  timid  noct  of  Imttcria) ;  no  dmibl  tw 
■xperience  eitmdcil  he  ehould  um  tbem  much  more  lar^'lv.  and  wu 
Diay  bo  able  t4  liai'o  tliv  lUMiia  reduced,  and  ImTc  more  dLitiibuling 
•Utioiia  and  larger  wnenting  pluit,  bnt  thn  whole  of  the  ttsureu  given 
I  bMtd  on  expeneooe  up  to  thia  present  tuomvnt.     Ha  liad  (lotiB  it 


h«f<i>»«  and  could  do  it  again  ;  wliwiaa,  «v(B  what  wa«  anpjMMad  ahoiit 
thn  transformer  ayttem  hud  not  beinidoDe  reL  H#  had  Iwen  eallnil  to 
aivi^uiiiil  for  not  publlahiDg  Ihu  flgnraa  of  tno  Vienna  inatallation.  Hu 
did  nut  ehuu»B  10  publliTi  tlioM  flgurea  fur  Ibti  re«fou,  that  ho  was 
eunliactor  to  the  cunipauy.  and  giitl  it  lo  Lh<^  siidit^UM',  would  tl>py, 
Miij; Dontiaetun,  puhllnh  iIjciiiva  whii^h  miitbt  endAii^vrllidr  iKuritlcn 
OA  ooutnu^tom  to  tbo  oonipauy,  Bnt  be  would  da  Ihia  -be  woiilil  a^tTM 
To  take,  Miy,  Sit  Wm  ThoniaoriloViennn.anil  puii^tabiintbattheroWM 
not  tho  leoat  difiienl^p,  or  hiti-h,  or  danger  to  life  ot  limb,  with  the 
tial.lery  ■yHtiiii  tlienr  in  nun.  rmf.  Knrbet  •j«'uka  Hith  duptmtiuti  of 
an  iiiKiguilintnt  tiiauUiilton  of  10,000  liitbtt,  and  nays  thn  |>r(i[ipr  Itiuia 
ia  100.000  ;  bill  I'rof,  Voihi-%  nuclit  notice  that  flO.'OOO  yanli  ot  wire 
n-aa  allowi'd,  and  that  10,000  Iighl«  ia  ono-tetith  of  lOO.OOO,  and  mifEht 
wry  reaAonably  expect  to  iucrc«w?'  to  that  amonnt  without  much  dtDi- 
enlty.  Mr.  Kapp  objacta  In  thn  rent  iif  «>rr-iitiinUtAr  ttatlona,  aayhig 
thai  iOlfiO  extra  miiat  ho  allowed.  The  niini  of  C&O  is  ihn  rent  now 
actually  naiil  for  Alalilennd  roach -bnii»e,  niiil  there  ate  at  l»iiat  a  <lo»in 
others  olTtied  at  tliift  ^iiioe,  and.  nioro  Ibiu  thi<i,  a  tingle  looni  eannot 
lie  had  foi  uiueli  Iras  than  thia.  I^ople  do  not  ciiie  alxiul  letlii^  part 
u[  tliL'JT  lioiuea.  Aa  U>  tho  efDeiuncy  of  the  aA-itiiiulatun',  Mr,  Parker 
il'iiibU  whether  80  jwr  Mut.  effiiiie^cy  can  V  obtainml  with  tho  awu- 
mnlat/vra.  [n  rv'ply,  ho  eoiild  only  xtatv  lliat  thin  •'tlioicney  U  obtolnM 
at  V'iMini,  and  highra  «fBei<.'ncy  liaa  be>>ii  obtained.  Jt  It  easy  to 
iinilt'nt.iud  th»t  lliiadiui  Im  dnni^  when  the  bntturieii  are  uiud  aa  liana. 
roriiicni,  naA  ti<it  n*  men-  xtora^  litlterioa  lu  be  cliarguil  in  the 
ilay  and  diNdi.-i[X'''l  <■>  tbr  rve-iiing.  In  the  Rrat  oano  it  is  the 
wntt  cDitii'iicj  tbat  iiiuat  ba  taken,  the  watia  at  the  dynaino 
ilividid  by  the  watto  at  the  tcrmiuala  of  battery;  in  the  aeMItd, 
Rnrrent  cnirivnoy  only.  Herd  watt  DlBi^irnny  iraa  apokon  of,  and  that 
lotM  of  converaion  is  Dot  al«ny«  to  hn  (akeii  into  iU33)nnt  ii  dni-  lo  the 
fiict  that  wbeD  the  hsttedra  a:e  connectful  in  SRriea  and  taken  nlT  in 
parallel,  if  there  U  no  Icaka^  there  ii  no  loaa  and  leakage  aciow  the 
teriuinab  can  h«  guardnl  agnlnat,  and  nwtl  not  oocor,  It  is  mora 
likely  to  occur  {11  u  private  iiwtallatiou,  but  in  a  largo  iattalla'ion 
there  ix  Hii(Eci«n(  staff  (u  pceri-iit  tliia  Ion,  and  it  pay*  to  prvvi%nt  it. 
Forty  percent,  of  tlie  total  ontpnt  ititt  a  low  rateof  onlpnC  on  which 
tlit'ie  Iti  no  loM ;  the  rsnialtider  U  at  80  per  ecnl.  cHlricncr,  tlio  totil 
•.•ttieieneyuverwirVKaudall  i»OTBT70  iiereenl.  Aatu thL'deproelatlon  ot 
aoruninlators,  all  the  ex|ieriencR  we  huve  icuca  tu  [irotv  that  we  ate  w«ll 
within  tbo  mark  when  we  ny  we  can  guarsntc>n  a  dejirecJalion  of  nut 
niorothan  12}  percent.  The  comt>any  at  Vienna  are  not  willinir  to  allow 
anyone  to  contract,  even  at  10  per  cent,,  finding  that  they  can  do  it 
th*niiialvfa  for  ItM.  Th«  oxtMrlenen  at  K<niringto)i  Court  li*a  aboWB 
H  ilrniffiiilion  during  IfimontV  of  about  2  |<er  r<int.  Thm  ianlmlteiy 
at  Cheliii'fopl.  wbicl  is  in  exootly  the  >winn  itat*  a«  it  wna  last  y*ir. 
and  bu  not  lott  one  penny  in  di^preciation,  ami  ttirie  was  no  reason 
why  it  should  during  the  next  year.  It  ho*  not  bent  lightly  uw»l 
eitbcr,  hariug  twvn  ui  mora  or  less  oonatoni  nei;,  giving  largo  enrrtnta 
forcjUibraliug  iuttrumt-uta.  Mr.  ICappolijccle  to4  ue.-cent.  variatios, 
and  MiggMla  2  i!i<r  ti^nt.  Wo  have  found  no  trouble  in  this  roapoot, 
and  think,  aa  loug  aa  it  la  not  exceeilHl,  4  p«r  mnt.  would  not  be 
grumbled  iiL  Hr.  Hammond  laya  that.  pra*-"tically.  enpines  do  not  (til 
suddenly,  but  alwaya  give  wuic  wariilnc-  All  lie  eould  asy  b  that  in 
Mr.  Haniniotir!'*  cxjienDnoe  must  lie  venr  favaumlile  ;  h'vt  own  uipe- 
ricnco  waa  that  ts&incf  atop  juat  nhen  they  ouubt  not :  a  journal  of  a 
tag  engine  gx^t*  heated — a  few  revolutions,  and  it  slows  down.  How 
about  tbo  bolt  eoming  offi  It  mutt  (top  middenly  then,  and  have 
wo  ni'vnr  hunl  of  xneh  a  thing  oh  tho  bid t  IneakiugT  At  all 
cvrnta.  this  ia  what  yon  cnn  do  with  aerninnlaton  ■  you  can  xtop 
nj;bt  in  the  middle  of  the  busiest  timin  for  two  nr  three  hours 
for  n^puri.  Iu  one  coae  they  ha>l  Inen  ablo  to  Ht«p  the  nngine 
and  gyt  up  aioom  in  another  bollor  without  thn  people  knowing 
auytmnf(*t  all  about  it.  Now  M  to  Prol  ForlxM*  fumark*.  A  Urn 
proportion  of  Frof.  Forbn'  remarha  werv  nier*  oarping  rritioism.  Ha 
would  take  a  few  of  hia  remarka,  and  the  audience  might  Judge  for 
thumaelvea.  He  aays  tlieru  are  only  two  casea  of  actual  eipeneiice  In 
Lilt*  imfXT,  anil  both  of  thiiiii  arw  "  noaraay  "  cvideuoe.  If  Prof.  Forbca 
will  liiiik  M.  tlic  jinpi^r,  lie  will  set  th:^t  in  both  cum  of  wliat  hu  caIIb 
"  livaraav  "  evidence  viu  about  OGouuiulaton  made  by  other  people, 
ill'  couUf  niiawer  foi  hif>  o^^ll  uKpurii'lice,  but  In  tht  oaMof  tlieaecuinu- 
UtoM  miYdi>  hy  Klwcll  and  IVknr,  01  by  the  E.  P.M.  Company,  he  took 
ivlial  thi'y  Ruid.  nud  they  should  know.  He  nully  did  nut  think  that 
be  ivai  the  on«  to  ho  aeciutcd  of  ([icnking  Ironi  beanav  "  evidenor. 
He  oskeiil.  Has  ttirre  torn  any  pn^r  given  before  this  mKiety  in  whldi 
chera  ha»  bccu  so  much  teal  pncticol,  oommorciaj,  oontt«ctor'a  exiwri 
encv,  ai  til*  ouu  uow  biviiuht  before  it  1  Of  theories  and  prinnples 
weliaveliAil  mfliHeut,  hut  of  real  praoliealnxperimoQ  very  li<tl>'.  n>'felt 
sore  on  thin  point,  as  lis  had  tried^togirMioine  really  luaml  inrormntion] 
and  put  liimfii'ir to  a  giod  deal  of  trouble  and  eicpcnse  ovor  thomaltar, 
and  was  now  told  that  ll  ia  of  no  practical  uae  by  Prof.  Forbca,  who  doea 
not  kiiu»  hiuiaelt  the  coat  of  laying  a  niAin,  who  never  paid  a  con- 
traulor,  wlm  never  oht-eketl  a  eontractor'a  aecumit,  uud  iinu;liually 
knows  BO  uvre  about— well,  Prwf.  ForVw  ou^l  lo  be  voiy  good  at 
Hgui<ea,  but  he  i«  not  good  at  coutnct*.  Prof,  Toibea  says  the  reoerw 
ll  too  moeh— 1.450  n.p.  ha  thinks  it  far  too  much;  and  mirely 
infornw  uit  that  Mr.  WcsUnghouae  gels  600  kilo  wutta  from  1,000 b.p., 
—that  is,  81  per  cnni-  eJi.p.,  t»  if  c(fei:tirce.b  p.  In  tln^  cylinder  wcra 
the  aame  as  effoctive  c.li.i>,  at  the  li-nuinnli  of  ttii^  lamps.  Nrver  wai 
tbcro  sush  argonieut.  Wuut  in  more,  li«  fanclci>v>'o  are  ratlitn  below  par 
ia  uutkiBg  engines  nnddyutiuos.  Let  liiiu  tell  I'rof.  Foibtcthat  Willana 
and  BoniliMii,  down  at  Thaines  Ditton,  make  the  best  ungiiin 
for  dynaniKs.  Wwtinghousc  hu  Hitnnly  eopiud  the  WtlianiJ 
engine— oopieil  evDrythiag,  and  a  vm^  baa  popy  too — snd  t*  snppoM.«l 
to  got  13  per  cent  grcator  ellBcioiuir  tliui  the  ori^al,  and 
thb  in  in  tho  higlteflt  port  of  the  scale,  when  every  mcTcaao  of 
efGuiuiiuy  b  ao  tUffiouIt  to  oblaio.  I*  it  ocl^aUy  likely, 
when  Prof.  PorUs  Mcx'ptx  auuli  stAUmtnU  as  tboM,  that  liW 
striotutua  on  what  we  ar«  able  to  nunufoeture  are  mry  good,  and  thu 
rmt  of  hia  atrletnrca  ouy  he  uaojured  by  thii.  The  beit  iveulc  we 
haTe  obtained    in   England  after  uiali    uul    oompeiltlve    lesulta. 
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Inoliding  Ion  in  feeding  mdns,  <]yii4ino  friction  of  ensins,  is  b  losa  of 
la  iiw  (.'oni.  from  tlie  oii«ulKted  i.li.ji.  in  cyliiidiT.  IusM«d  of 
1.000  li.p,.  IfietBfor*.  1,200  uouM  bulhonuuilwr  :  l,2W«-oulJ  nu[  b.- 
cimuivi",  ati'l  210  li.Ji.  U  nut  nil  nxcosriT*  rcaerve.  Tlie  •im»U«>Ii  uf 
entl  nf  niainii  lis  iuiihI  <lrc:liiie  In  ilivTiiu  with  Vraf.  Forlxui,  l«c«u'e  bo 
hoi  liu«<l  DVcnitbinK  oii  the  sj^itctn  of  uvnrhNcl  uiiiDs,  Miil  o>«rl]ciul 
maiiu  wi)t  nevn  Iw  nllriwil  &>  a  |i«Mi]Aiicnt  Wjp  •liilrilmtin^  ■YBtFiii 
ill  Iku  (unintry.  Hn  hwl  iiiiw,  lin  tliou|fhl,  kiuwiireil  all  tb« 
abjtciicins.  ywinui  wer*  trurlii  morv  than  npiu iotn.  anrl  nti  ix'iirly  nil 
({touiihU  th?  n.T  lyMnTn  i«  orenrlirtniii'^'ly  >'<]''>'■'"'-  N'n  •l»iil>i  the 
cut  of  tmnnfomifr  lyilenii  migbl  he  ipilnoil  Tlinflinnv^nnK  'inllcry 
Comiiaii;  hare  Lean  vtiy  silinc  k^out  tltrir  cob!  1>iI1,  I'nt  frttn  wb&i  wa 
wn  iMru  th«ir  cxperiDDCO  has  been  tli«l  tbc  cDUfetiiatitiMi  ••(  l-imI  fcr 
Mch    •.b.p.    wiw    iiiiArlj    I81|i.    of   «iial  ;  il  *hntilii  hn   inoru  like    a 

Surter  of  tliU.  Ho  liowtl  to  havo  ttie  ojnioit unity  nl  im 
LttsAt  ilftt«  of  Kltiug  belure  lli^m  full  fftctH  anil  figiirpg  on  flio 
Donauiupliau  uf  limL  Tbe  baltrry  sysloiii,  hi'  tij«liiiaii)0(l.  llivii, 
is  Iran  exiKBiivp.  iiPtOH  MiMllor  jiliuit.  im-\  iiul  Iw  olwaya 
niiiiiin^,  the  Uliuur  u  vury  intich  loM,  the  likotiliuu'l  uf  brcAkilovii  at 
tlic  lieight  of  )ii|i|ilv  pnctioUly  aljolisliad.  Wli-^n  ho  |nil  iJiMO 
to)(ctliar.  he  thouf[)jt  (w  find  prt(>kre>l  a  very  fn tcd ids ble  array  of  figiinvi 
n^iiisl  iJjB  In  Ilk  runnel'  i>r*Tviii.     If  at  iraitia  nature  <lnta  BoiiiMne  van 

f;ivn  riirtlinr  liKurai  utii  a  ■lilTu'eHl  rtiiult,  !iu  tJioiiM  Im  vi-ir  iilBaai^il  lu 
intiin  Id  them.  In  concliuion,  Mi.  (Tiutnnlnn  snul  hp  niiiiM  likr  to 
hfnr  witnnta  To  ihe  birt  that  Trnf  Kurtwu  Itml  iliawn  tttctitiuu  to  th« 
dubjcct  of  tlif  givMi  a4rantii^  ■>!  bore  untlnx""'^  oablo*  at  much 
abikul  niicniiil  tfio  tikttic  time  as  h-inulf. 

Iiord  CrAwTord  fstiil  he  tlioiiKbc  Mr.  Crcni(iton  hail  U-cn  rnisin- 
foTTiivil  '111  tlir  iKiiiit  of  th«  coal  connuini'tion  nt  tho  Urmvomr  <inl]i!ty. 
HiN  in  fori  II 4  lit  I  ml  |>rul-«l>lv  omitted  the  dociinal  point  in  hi*  (tato- 
inont  of  181l>.  of  r.ml  {mr  R.h.]!. 


negotiation.  It  Ihnn  writn  this  loltar  :  thon  is  not  timi!  tiow  to 
FRoil  it,  linl  1  dn  liopo  tint  your  coinmittM  will  allow  it  tn  be 
ptintul  in  i1»  FJiTHTr<tin^  1  nttrntlnl  ihc  next  mortinfc,  when 
yoiu'  ixiiiinii'ttiN)  f1>i«lincil  tn  Kiir  mo  anj'  lufannation  until  ilw  «ittan^ 
OD  t)ii;  ['hM.-u'x  lulra  in  th'ii  iianiphlct  had  \itta  oompltted.  I  to  nt 
with  thom.  riontlfinoR,  I  hiwl  iiolhinK  kit  hnt  to  nti'*.  SFrenl 
gufitliiivoii  nil  tlin  onTiimiltCf  iMk«>]  mo  to  *toj),  (afing  I  oftiiW  r»#lion  on 
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AftLT  Mr.  Oramiit'iii'a  ta^]y  to  tlit-  L-nliriKtas  on  hit  |iii)>i'r.  Ihr 
dincuMitiu  uii  Mr.  Pni'Up'B  iiaiiur  won  uoniinut'J  hv  Mr-  lfo«Ki»TO 
Hoaphy,  wh<i  mil:  Al  ttiu  liut  uiootiiii;  I  luKcd  uud  ubl»in<ul 
[M^niiUsioii  la  uuk«  a  ctatcment  Ihla  tiv«olnB  aa  to  tb«  rM4ou 
tUr.  ijtiiugs  of  VDur  eoiumilti'e  on  the  oIDm  rulua  wcr«  in 
iPrmtiLi^d.  for  I  felt  itiB  account  i^rtai  by  Mr.  Prceoe  nniuttii- 
tionnlly  conTcyni  tn  nrronroiia  iniDrruion.  Hml  it  not  Iwcti 
for  llinl  rt-mark  I  AhniiM  not  hitrn  ]i|ioKen  al  all,  fnrotivinus  ica-innn, 
In  Mnv  Inut  a  coiiiiiiitt«c  cf  yt-ur  cuun':il  wra  Tomtod  to  ilran'  up  a  *ct 
of  r\ilf«  from  tbc  nilrn  nf  1983.  Cnmliiimicatiaiu  woto  ojieiicil  with 
thi>  rh<i-nix  on  tho  matttt,  the  raxnil  hniiig  that  a  tnntatiro  agtMmcnl 
nraa  iiTivKl  at.  ihat  tn  onlpr  Ui  ni^Ltla  onrp  for  all  any  diHiciilliw  tut  tn 
rulM  for  thi>  fnltirv,  tho  TvlcfiTaph  m\n  auil  thr  rho^niK  mlu  tihoiild 
come  out  unilcr  th«  Mino  corrr.  tho  cover  to  coiitAiii  no  incQlion  of  thr 
Ph'fi'ni.i.  Tlio  Brat  jiotii'in  of  Ibi:  (laiiiiihlel  wiu  to  contain  irenoral 
rulcB  and  |ii'iui:ii>I«i  for  iiiatallatioim  drawu  up  by  your  coin' 
niitU?  ;  lliu  •v<(iiiil  jH-rtiiiii  •>)'  U>u  [auii^hW  the  Pbii-mi  ilutMlod 
rait*  for  InstftllatioiDi,  th'ii;  bdng  an  aot(nowl«df(uiuut  olaiiiw  tl)s.t 
lhM«  dctailud  Tvilm  wvru  the  1'hieiili  rul*a.  lu  u»ldne  certain 
that  th«re  wu  nuiliinji;  ii:  Uie  I'hwnix  rulctt  that  wonlJ  he  ob- 
jection ablr,  four  }|i.-ulluicjcti  of  your  coniniittu  wore  to  farm  a  >ub- 
conimlltec,  and  to  fpi  over  Ihuni,  cUiinn  by  nUiiw,  woni  for  woril,  and 
in  the  event  of  our  not  agrecinK-  tlic  arranKrinent  »*na  to  ui^nie  to  au 
nnJ.  Tbtce  gentlmaon  wen  la  \jb  man  prtKtiealljf  aciiuaintcit  with  the 
ilillii-ultiiii  of  olertric  light  iii>tallatio»K  Tli'y  -Ktrc  Mr.  Pi'mv. 
Ur.  Sidinnnn,  Mr.  CranijitoD,  and  H^jor-Cmara)  Wnbtirr,  iiml  it 
i«  tmponihl*  tn  thaiik  ihoM  ^cntlomMi  too  much  for  the  time 
aaA  care  and  labour  Itutovcd,  caiHHrully  Mr.  rmcCK,  and  I  am 
sure  tliat  had  the  rnattoi  been  iit  their  hnnila  I  fJiould  not  have 
boun  to  iU)foituaat«  aa  to  trouble  you  Uii»  waning  witli  my 
Teiiiarka.  We  hml  mniiy  ■ittiii^  nt  thn  otIii'A  of  vmir  knciDty  nitUoiit 
ths  al^htwt  hitch  or  ditlinill}' ol  an/  kind,  a.rti'l  th«  Fhiiuii  nitn 
were  unanimoiiHly  a|i|iKivuil  sfior  ivrtain  verbal  altvratioiu  ha<l 
been  uiadv,  an*!  a  few  other  very  illglit  vaiiitttuna.  The  achnowlpdg- 
inent  clatiM.'  wm  ihfu  franiLil  and  iit/rfi-t  to.  The  iiih-coniiiiltteo  thou 
reriaeil  their  ^eiiural  rulu;  with  ibcs;  I  hiul  nolliiii);  toilo,  Tlieae 
naoi^  ritlre  were  ncC  tboM  tlut  yuirr  coniinittci:  li»t  recently  iwueJ. 
[B»tis  Mr.  IIoa|ihy  dioMod  the  patiijihlot  printtO).  I  thought  th« 
mattar  vtx  imw  at  an  owl,  lo  far  an  I  waa  conuomnd.  whun  1  rawivud 
a  Uttnr  ukitiK  me  to  attaul  yoiiPcnmniittRn  to  vx^dain  (-ertain  mien. 
1  thought  Ihu  alnui^O.  aa  tli«  niallrr  !inj|  Imrn  m>  thoni^ifihly  icnnr. 
into  by  the  nuh-Qotnmittec  thai  they  wouH  br  coiivpntant  with 
«Tery  |>ainti  but  1  accordingly  irrnt,  wlion,  to  toy  aarpritc,  the  ^nt 
thing  1  heard  apoketi  was  tnn  aclcuowlnd^icnt  clnlwe  Railed  into 
<lii«8lii>n,  with  an  intiiiiAtion  tlut  iiiiteiul  <:f  tlin  d*tail«<i  rule*  hning 
acknonledMil  u  the  Phiriiiv  ndwi  thi<r  hlioiild  lie  callail  rules  bamt  nn 
the  Fhinaix.  I  also  fonmi  that  thi>  nbole  of  the  Phranii  nilm 
ware  tA  be  giaav  over  again— nut  the  origiiial  Plimidx  rules  in  the 
Plirwiiit  cover,  hut  iha  very  tilitjhily  altereiTrbcenUniltM  that  were  In 
the  cover  of  the  Tulei^jih-Kii^iiuvviv.  What,  then,  ina  tlie  pualllou 
of  tile  I'hi-eiiix  t  Tlioir  ruicA  iui|;ht  ajpin  have  Iwun  nlightly  allcreil, 
verUilly,  and  tlm  aeknowledgm«nt  eh^nw  alteitid  otijectionnhly,  an<)  all 
eo)>yright  loal ;  jH?rha|ia  Ibevo;  ume  of  fhtMili  uii{,'ht  buva  been 
oipunwd  in  tlia  naxt  orlitioii  altoj^tlier,  auil  what  rvnimly  would  Lha 
PhirniK  have  hwl  I  Ifono.  If  it  ol^ictoil,  the  annwor  niiHbt  liave 
boon  :  The  detailed  mint  had  h««ii  ilrawn  up  with  the  mtiwat  of  your 
own  T0|)m«HitAtivc,  ailting  a>  one  of  the  coininitice  ;  yoii  cannot  now 
rofiiM  to  rvcogiiiw  Ihum  nilca,  nor  ftbjnct  In  thu  acknuwIulgiiiRut 
clatiwii  whiiliivvr  it  iiiay  1h>.  ODntloiiirii,  thn  Chonix  Kirv  OIHm  alter 
atiuiemitiht  hnve  h^a  Piilir^Iy  ili>priv«d  of  it4  roles.  1  only  vav, 
mighU  What  waa  Uie  only  coune  ap«n  to  tlie  PhunU  T  What  would 
ur  of  jrouluTe  lionet  Wby,  wh4tllwl*licMilxdhl — tay  that  unleaa  tlie 
AQKDOwleJfpncnt  claiuc  wiw  to  stand  as  aptvil  ni>uii.  In  th«  ereut  of 
jcnir  comniittee  heinij  Hatialiixl  with  tlio  nilet,  it  niiiat  rotir*  from  all 
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tlii>ir  fii{<|H)rt.  Thdl  I  knew  :  hnt  when  I  aaid  that  yonmight  jKwaibly 
be  niil-votnl  by  olhi^ra  of  a  >l)9i>r«nt  opinion.  therepiTw-aa,  "^ea,  ttajfa 
riii^ht  Iw  s'."  I  do  not  wish  for  oiif  inoiueiit  la  impute  that 
i^'iiniiiiltrv  wudid  havt/  duiiv  anythinfc  that  it  did  not 
liilvr  riijht  and  liunuiirable.  I  do  not  wiab  to  oaal  tha 
Hlig)ile«t  tinpiilAtioii  upon  any  ou«  of  them  i  hut  there  art)  often  two 
■illfi>r»iit  *ay*  M  r^gardinn  th«  aamc  ihinK,  nnd  what  would  aeein  pet- 
feutly  (air  and  nt;Ut  rnnii  one  r!cw  wmild  be  felt  aa  a  liitter  wrong  and 
injiirtitv  friiiii  aiiijihvi'.  Iie[  iu«  ifivu  yon  an  inatanec.  A  niwter. 
last  Thnrnlny,  in  thia  room,  lu^Iiinlly  ils'ed  in  eHrcl  that,  fieoaOMe 
KOme  of  tha  clauses  in  Ihn  Ph<rniK  ndcn  which  wirm  hmncht  nnt  in 
Fcl-riiarr,  1882,  wwc  then  •ituilar  to  certain  rulw  in  Amciica,  Ibecv 
fore,  there  U  no  rtuht  to  oonyriglit  in  the  pment  Pha-ni)c  ralra,  tiot- 
vi'liitaiiding  all  the  ori^nol  thought  ami  Uhonr  b(t»tove<l  unon  Ibem 
to  rnakn  them  |K>rfncit  ;  that  an  initaUatlon  put  ttp  by  tpiNn  is  a 
ditfrrent  one  in  ihif  country  from  inalallations  elsewhere  ;  and  that 
thoiiuht  'rralin^vpon  ayitteins  of  lighliiic  nndnwnied  of  aix  yean  tfia 
ought  not  to  br  iiiono|>olineil  hy  inyoue  wlio  cImmmos  to  apiiropiiatc  IC 
tlriilh-itiiili,  I  can  ajwiim  vmi  ibal.  thi>  PhM/nit  ha«  always  tofn,  and  ia 
nnv,  inrat  willinff  and  anKJoiia  Ui  do  avt<rvthing  tliat  ii  jiiat  and  right, 
but  it  don*  conniW  that  faimeas  ahould  be  abowv  to  it  in  return. 
GeDtleincii,  vou  know  what  iiijuatloe  U.  Vou  have  bad  to  feel  the 
tyranny  of  Cbamberlaln'a  Act ;  htit  that  Actbi  nwrcr  Itaelf  eaiu[«i«d 
with  the  one  Citat  ii  now  aouKlit  to  lio  bi|>oeeil.  You  bad  21  yean 
allewnl  yon  befor*  your  work  wae  oontiecated.  The  Phoenix  ndea  an 
not  to  If  KTanted  any  time  at  all.  I  will  never  believe,  pntlemen, 
tliat  you  will  he  a  party  U>  tueh  an  ii^uatiee. 

Mr.  HntMTt  tonv  to  exiiiniu  n|i'>n  one  point.  On  tbe  leal  eemalem 
Ilieiu  nu  iiirntioii  made  of  tlii?  niininiiun  of  electric  rtsiatUHA 
allnvdile  in  iiiniihifi]  noTcrinic  of  eirctrii'  oablvt.  Mr.  Prccca 
advocat'd  a  iiiinininni  ai  total  loalta^.  and  had  epeoified  lAitb 
total  current  — ttiat  i*  '«  ""yi  "  lea kaRc  enough  to  Uxbl  one  li 
tlu)  iiiatallation  u-aa  lor  S.OOC  iaitiiu,  Tha  fire  ofliooa  wanted  I 
the  beat  nmrtiral  rule,  and  he  itid  nnl  think  that  this  van  aa  good  a 
method  nV  luiiiig  aa  hy  roaialnnco.  ThoM  in  tbe  tnda  ooatd  Maily 
iiHwure  to  to  many  tneg-ohuu  in  rMditanoe.  and,  of  oonrae.  in  an 
in»lnIIatioii  of  6,000  laui|is,  one  lami>  would  be  llriilnl  by  the  Irak. 
That  wonM  \rt  plain.  Bat  what  he  wtdied  to  aak  araut  vaa  the  caac 
<jf  u  ninMll  iiietAliatieii.  nueh  aa  lliuy  often  bad  to  deal  with,  where<, 
{(CrliajH.  f>idy  10,  20.  or  30  aiiiperot  wore  lued.  He  wouM  like  to  aak 
ei]>erU  if  ttiey  cmild  ruaililyand  ooiTectly  rneamire,  aay,  (AfthoriS 
am;>er«H. 

LotA  Crawfam  aahl :  When  rulea  were  niiilU|illed  weakneawi 
alau  mull  ifitivd,  fur  each  nd«  iniitht  Ihvduic  aweak  [loiiit.  Prsctioal 
uiun  of  LikIi  moral  tone  vtuiiM  not  lake  adraatafce  of  IIiok  weak 
(loints.  Coutraetom  who  wef  not  no  jHuticuUr  would  do  ao* 
and  the  iuttnllation,  ivblle  «till  lectinioall;  eemi<lrfng  with  th« 
nilat.  uiight  still  Ihi  unntiifactory.  The  I'bienU  Tire  OtBn 
wan  tlia  lirat  to  Inki;  the  matter  up  from  thr  {xiint  of  view  of  Hro  riaka  ; 
Ihr.  rulua  piibliahi'd  in  the  Tima  nf»ii]iaM[  for  18S2wefi!  the  fint 
UoMi  Upon  wliirh  thev  hml  innnrrdcd.  Other  officaa  rcBtaiiieil  inert. 
To  tbcin  electric  liultiiiiK  wiw  an  nnkuovii  factor ;  tb«j  tefoaed  tokavo 
nnylhin^  to  do  villi  it  fur  titu  ilicy  might  linm  tbetr  fitigeia.  We  aia 
nil  grratly  iiiiinlilnl  l«  iho  Plui  nix  fni-  ale^iiiiiiff  into  ^e  hreaeh  and 
grappliiiK  with  tlu'  'inwiion  firnily  and  nobly.  Tliey  hare  a|i«nt  tnueb 
time  and  imuhle,  and  have  nitiancetl  with  evei;  idranoe  of  acteno*. 
We  have  found  at  the  Groavenor  Oallery  the  Phcenil  nilea  aa  latubc* 
twy  as  aity  tliat  conld  lie  rrniuol ,  and  us  have  had  tlie largaat  itxf»- 
rience  in  Loudon.  We  ore  putting  vn  liKlite  at  the  rate  of  ten  aouaae 
aday  ;  the  wiring;  oT  these  ia  all  aii|>]di«>l  by  the  CWtomNa  tlieuttali 
and  we  havyt  uatnrally  toiluietniion  ineh  work  «■  ihallllM 
our  ayaieui  orourereilil.  We  hai'c  voinelothedeSniicdetCfw: 
have  alleucbiiiiilalUtiiinjwiTediLLi-unliuglu  the  Pti(enliralct.and  wImb 
the;  had  ttut  Wn  >o  uiiitl,  oi  hml  Irtcii  \mwa\  by  oilier  odk«a.  we 
iiiMnliil  ujion  thrin  bcinjc  inB)i«iite;l  and  |iBMcd  aain  nndtc  tbe  Pli<xaix 
rcf.'ulatioiitbeforelliD  cumuttvaeliinKdinto  thehoiuc.  Wobavuaj[r«at 
■lake  ill  thU  niatlrr.  and  any  |>iililic  building  amid euly  failing  ibroi 
fault  of  tlie  <rontnietnnt  it  at  mien  laid  lo  na.  A  man  easaot  get  t 
belt  work  done  niilmt  he  t*  able  to  pay  th>  pmm  for  good 
mm.  and  thi<  tooncr  the  bogiie  iottallation-moBgDn  an  itam: 

the  loonor  wilt  rieciric  lighting  take  ita  proiKT  pIuM  aa  a 

Loiidiin. 

Hr.  WbartoD  taid  he  tUd  not  think  any  alteration  wa*  r«qnired  in 
th"  inlcaat  |ii«*i-nl.  Tlicw  vKrn  two  pertte*  princijially  iotemted  lo 
cnoMilt— the  rontmctoreaiid  the  lire  omoM.  Aa  a  centnwtor,  ho  did 
not  want  any  alteration.  Firu  have  not  oooorrad  In  inatatlatioiiB 
wired  under  the  rulta.  and  altbougli  Ur.  H«a(diy  waa  strict,  he  waa  not 
too  aliict,  and  van  aXvityn  oiwii  lo  iriodiltaatlon  It  nal  Moeaadly  were 
ahowu  to  blm.  Did  tlie  6re  oSicea  tvijuire  any  alUratfea  f  Be 
did  not  think  no.  Dp  to  tlial  moment  ho  believed  he  waa 
rjiiite  correi^t  tn  saying  net  one  fire  hail  ooeurred  tn  twtaUatioiia 
pab^d  by  tha  I'lwenix  oaki&  [Mr.  Heauliv  :  Kot  onia.]  Thaee  wna 
thentfoio.  the  jmrtioe  mott  WRcenied,  and  Uic  rulaa  wan,  ha  tbooght, 
now  an  giioxt  an  ibry  can  be,  and  any  alttratioita  oonld  only  ba  for  tk« 
wonw. 

Kr.Shooltired  thonght  agooddealorfoclinghulbcvnimporteiUtito 
tli>;  diu  uuiijii  wliidi  wae  ii>>t  witlitn  thr  lioojw  of  tbv  lat"^-  It  wae  to 
bi>  <indrnili<oil  Ibnt  thean  ttilea  wera  not  lo  «ii]<eTaede  Iboeu  uf  tbe  in 
ollidi's,  but  Ui  definitely  state  Uie  soieuiilie  prinolple  (roin  wUoli  fUeli 
rulwi  could  be  iir'ijiirly  dfriveti, 

Mr.  Harllwrousli  Pfirer,  duvctorof  tlteSun  fireOlfioe.  chainnaa 
orLlieFii>.'Oihi:(.-!  CL<miiutt<»,Haidhe]iad  olyectad  to  the  •latnoicnl  apDtti 
the  copy  of  the  rulaa,  that  they  wen  '  aoos|iladby  the  laadiog  an 
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«ffioM,"  bcc4iiMs  Ui*i  wu  not  iha  tut ;  there  won  loany  at  tlie  iMding 
fire  officM  who  had  not  soMptcd  Urnn  nilei.  He  otjocteil  to  tha 
ntnmiif,  •rliUntif  tuiatc)]  upon  in  tkm  niln>  th&t  eray  faouM 
which  von  litUvl  witli  rL-ctric  lii{l>t  ilioulil  be  |i«rMn»1ly  iiutpMteil 
hy  tha  ttr«  office  inigifelon.  Hu  tllil  nut  Chliilc  th«n  wuad;  mofv 
ntoeadtvtoininieet  every  itnlivlduallKJUKe,  iliau  wiUi  gu.  It  ma  not 
Ui«  bmiQUN  orflraoincw  to  trutiMc  1i(iiu«li«].l<ni  coniiiiuslljr  about 
the  electric  lijtht.  irt))ey)iai1tolmvc>:iariiiyorinK|>i.-i-l«nlhi?i)iTrij>imis 
woiili)  hare  tci  \<v  nunctl  in  rcooiip  thrmwttni.  Tlii-y  iht'tvfoii'  iVi-\  tint 
Moapt  thc»  nikii,  whkli  wcr»  dnwn  up  w  u  Co  rpij'iiro  the  itmiievtiuii 
9(«aeh  itutAlUtion.  Tlicy  wiahcj  rulu  that  will  autKcicntly  eoT«r  all 
oaaw  wiiliuut  iiuliviilunl  iiis|<CRtiaii. 

Mr.  KftvlliiB  said  be  htitiwl  flipywcuMbc  oblp  ti  produce  nilve 
wliicli  wi>uli.l  DH'lv  titi(l<r  all  clretmmUiiM:!.  wliieh  vttt  not  "«<>)•;- 
rijtlii."  fur  ttliiiMi  t)iPi*  wim  no  charKP,  aud  which  iliil  iioi  ni|Uire  a 
\iai-[  iiitui|jrulvi  In  jiilcquE't  Ihviii  rnrartiial  one  hi  iiialallalbiiii. 

Mr.  Biunmond  *M  that  h«  wmi1<1  like  to  taka  the  oti|>orlutiitv 
whitu  lo  iiis.tiy  ii'jiJi3c.-iiUtivB>  u!  Ihr  fiw  i>IR«i»  wi-rn  pnaonl  to  tnll 
theiit  ihAt  nlinlallthn  clonlricjil  •iiKionr*  «'<■[<>  InnkitiK  rnrwaril  In 
from  tbi^m  naK  nnt  nnljr  nn  ail  vane:,  lint  a  Tpiliictitiii,  Hr  ihmiglil 
th«y  should  allow  a  15  |i«r  cent.  i<\luctiou  on  all  liuuiwa  lif(ht<xl 
hy  elwtriciiy. 

Hr.  Vraaott,  in  reply.  Mid  his  hqjui  in  rudiiig  cli«  p&piir  wa:i  tliat  in 
IriiiKin;;  Itoforc  Hic  locitty  a  •«ritii  at  oxprricnoc*  in  oo»m  of  lailuie 
atiti  aixnilonl,  it  wotiM  li'iul  otlior  man  of  ]iractical  i'x[i«riiMioe  aibl 
•olouUlie  knowindge  to  givs  other  ttintancM  which  niigtit  hara  ln{  tn 
■ooM  AirUicr  donlopinnnt  of  tho  mibjvol.  Unfortiiiiiiiriy,  iiuito  a 
Tumiberoraahjontaquita  forsign  to  tlio  risk*  incnrral  in  cloiinr  light- 
ing luul  liccn  iriuKirlctl  into  the  iliiKUsmon.  Ila  had  nn  wiiih  to  ri^fcr 
to  all  of  tliMo.  Tlicrc  was  cue  thing  ho  would  Ilka  to  point  ont,  that  it 
had  bcoD  Mid  that  the  Hika  incldcDtal  to  alsctric  liffbtiug  waa  a  (|iih- 
tinn  aula'y  tictnwiTi  Ih*  Hit  nffiKM  and  thu  •>inliaetor».  It  jwi-hihiI  ti> 
him  (he  ohief  rislc  wm  with  a  tliinl  party — Iho  uwra,  Thp  chief  niganl 
shonlil  be  to  protwt  theuwr*  from  llie  fjj.i»yity  of  wilain  contrafUn-s, 
Of  courH:,thGri]  w«ro roiiti acton  auJ  L-oiitraclun  '.but  williccimictiiiuu 
K>  MTflie  there  were  n.auy  contramun  who  wfH  take  all  luntun  of 
making  a  pmlit  who  will  wen  aend  nidcni  to  tntMiufacturEin  which 
TMpe<l*bl«  luauufucturirni  trould  not  niQ  to  cxouatr.  ThL*  diti' 
eiiMioD  w»«  inolhor  iltimtntiou  of  tSo  oM  |.iovorU,  "a  innn 
conTinc^'it  a^lual  his  will  b  of  thii  Kame  o|iiiiic)Ti  stilt."  Hp 
iliil  uut  think  the  iliwui:iriou  rilher  »n  the  luuuiiiulator*  ami 
traiulormera,  or  on  the  fim  mk*,  bnd  ennvprtcil  a  linclc  iiiiiri  kIki 
had  liatcnnd.  It  w«i  tnao  thiry  hul  poatcil  several  vptt  plinannl  rvru- 
inn,  tnore  plouuit,  pcihspa,  than  rt-cii  at  tlioatrc  There  war  jun  one 
point  which  sbonlil  !>«  rtlcrn.iI  to  wi[h  ingtid  I4  tbe  coiijl>iiio<l  nike  in 
rnio  comr  rrfMrrd  to  by  Mr.  lli>«|>hy  which  thry  hml  hiul  Hoiirtthi'd 
lwr<n«  them  that  «vemog.  Thow  rules  were  iiotjiriiiii'ii  by  tlm  Swiety 
of  Telegrtnh-Ei'ciDeera  at  a.11,  but  weri>  [iriiit«4  in  that'  fonu  by  the 
Pha-oli  Pira  Onm.  With  rwatd  to  the  fiu'thci  uitontioi)  of  liiiugiii)' 
the  AnLoSicn  and  the  reb'^raplt  engineer  logethec.  he  waa  always  (jnlte 
ready  to  do  all  ha  could  in  tbo  matter,  in  replv  to  tbo  miottion  aa  to 
whethvi'  it  M'as  |ni'aiib1e  t<>  iii«ii«ur:  une  fire  thuutaodth  of  ISauperra, 
he  did  not  en|>[*aM>  tL«re  w^u  any  eloctii^ian  in  th(  room  who  caiiM 
not  measun:  a  cum*iit  of  thii^e  inilli'uni[iumi  wbicb  waa  on«-flre  thou 
•and  of  l&aiutK-rH—it  i^na  tiniruf  thanim^ilot  every -day  |iivt)leinN  of  an 
eltctrit-'iitn.  Ur.  llli'MillirM!  had  aiikcH  him  a  m'.iiit.  int«natini[  i)ueation, 
that  itith  rcganl  lo  tbo  heating  oajiacity  ef  wi'ce.  Thin  t^ncjitioii 
wua  <nc  trbich  hod  ocoupii»l  him  moic  than  any  otbtr  dunng  the 
Lwt  five  or  aix  yean,  and  bad  dnalt  \dth  thia  in  rce^nl 
|iap«r»  Iwfon  tbo  Royal  Inalttntinn  and  the  Britiiih  A>aoeia- 
lion.  In  thfl  la»t  iiajmr  rrail  a  »*t  of  coiwtantJ"  wort!  given, 
which  irill  unable  snyoiio  10  find  out  what  ourreiit  will  htn) 
any  wire,  of  any  diaineler.  of  any  uaual  inatciial.  Tliia  rule  ho 
waa  endeavouring  to  spplr  to  innUated  otvctHo  light  wirte,  and  hopod 
to  giro  the  Tcaull  bcfora  lon|{.  Prof.  Ocotge  Fottea  ]iail  given  a  table 
on  which  the  railiatiun  ut  iionoal  laldea  wa«  «olrulate-l,  and  Mr. 
Robeit  Sabine  not  loii({  bcfoiu  bad  done  llie  aaine  rhin^.  but  for  tliin 

SnenI  rule  we  raiiuul  deturniine  the  beating  ofeluetHo  wlrea  :  and 
sre  wan  Mr.  Miiofi»rUiin*ii  rxgwrinieiiti  uii  Sir  Wiu.  ThoinKiu'a  latnii'a- 
tory  ill  lilai^w.  wlin  aliowcil  tliat  "piiiLudvity  " — t)iati>,attherata  of 
towi  of  heat  jicr  unit  area  of  a  ooiiprr  aphoro— coiiIJ  l)c  flX]tTMaed  by  a 
contilant.  'I'litic  waa  ertry  ration  to  bcUcvc  that  a  iimUar  constant  wan 
appliublo  to  cop[«r  cylindura.  Tlic  ejijieiintcnt  waa  made  with 
bnghtaned  and  hbu'lE'nrd  eojipot  Kphnnu.  Wo  may  bavt  ex;i«riniunts 
which  will  giro  na  Tadulioo  Ironi  baro  and  covpred  rahlr*,  notl  irnablK 
UH  to  calcmlate  the  eiaot  Iom  from  besting  with  any  given  riimtnt.  In 
GonclnaloD.  bo  could  only  eapma  regrot  ctiat  moco  had  not  otae  of  hi" 
bUa  of  briiigiug  out  exjwHences  of  actual  ridu  cuunoclcd  with  tlcciric 
lif||htiug,  but  tJioquMtian  reruaiuMl  to  bo  ditoiUNd,  and  be  imyid  it 
might  at  Muia  future  time  bo  brought  forward  by  aome  moro  coin- 
petirnt  peraon. 


PROVISIONAL  PATENTS.  1888. 

Hay  11. 

703&,  Am  «l«tttrlml  ooDplins.  Willtaiu  Edward  Lanfplon,  T«Iegtai>li 
Ue|iuluicnl.  Uldkud  Uollwaj-,  l>eiby. 

Uat  18. 
7065.  luprwomcBla  la  *loetrO'na«Al««l  battarl**^    Thomaa  Wut. 

T'inl,  XiAi  Vilbi.  0>f.^iii-i-i.».l,  CI.av.i',  llcritnliire. 

7102.  Its  pro  TO  me  nta  la  apparAtaa  ot  nppllanoea  for  antonuiU- 
enUy  obtalnlnK  Uabl  by  alootnc>4ty  appUcAttle  for  UcUUng 
etgom,  ptpo*.  and  tbe  like  purpoaea.     CUirleg  li^nr)'  Kaini-K. 

53,  Chinpeiy-lniie.  Lamkii. 


7111. 
7131 

7256. 

7301. 

7508. 
7321. 

7332. 
7533. 

7365. 


IBvrovnDaMs  bi  oonpaaaaK.  Wtttiatn  Oooper  Cooiiar,  2fi, 
South aniiitou- buildings,  Loadou,  W,C. 

Mav  14. 
Unprovementa  In  electrleal  ooupUnza.  partly  applloablo 
to  other  pnrpoMea.     loiin   Kiitrit   Ihivito,  i.  Hurry -tenacc. 

Wr-ithr>nrrir.;i.iiun-,  ra>ldhigtnn,  W. 

Inprovod  Appara.tna  for  maaanring  aad  rofnlntUif 
oleetrlo  potaattala  nsd  <  iirroBta.  Utt  Wiiliam  Thotukou, 
ll&.St.  Vinviiut Btrwl,  Gliujjuu. 

Mav  16. 
Aa  Improved  comblaed  bolder,  awltfb.  luid  «ut-oat  tOr 

oloetrlo  glow  lasap*.  Fr^iiik  Hauling,  2,  Vji*l  Vntiuli;  ijdrdil, 
Yorkthue. 

May  17. 
mproTod  apparnttw  for  moMurl  ng  lutd  r«KnUttnc  «Uelrio 
potoatlola   and  currcnta.     Sit    AVitliim  Tliwumti,  llfr,  -St 

Villi'- 11  t-»^tci:l,  <;l!i«S"W. 

Zlectrto  dai«  aad  Uma  prlntlnx  atanapa.    Cbailea  Adam 

liaiiiUtl,  19,  t>t.  ^witbin'^-laiv,  lioii'luii,  K  C. 

Aa  Improvanwat  ooaBooted  arltb  a«eiiBinlator  Jar*  or 
Mbar  roaaptaotaa  Mtrbaldfac  platoa  or  motal  or  the  per* 
oaadapUtesftBdiMgSttvwIiereiwinoalatorBgotMttonea. 
John  Kent  and  Krwierick  John  Il»aiu-ijiil,  'J  Jinl  ID.  lUilwjy 
A|)[ii-"«cli,  Ijimdoii  Hridgr.  XK. 

ImproTemonta  la  aad  eeaa»ot*d  wttli  oandnatora  el  alwH 

trtnlty.     Henry  l^tninDds,  fl7,  LincvlnS-inn.lirkln.  l/)iid»ii. 

Improvad  eloctrolytoa  tax  alootrlo  bMtarlea.  Bobeit 
MrKenrir,  47,  Liu[;uln'»-inn-8cld»,  Livndmi.  {Ilenry  Wtyuienwb, 

An  improvottest  la  field  telecraph  and  otiMr  almUar  oaa> 
duoiora.  Utrlurd  roti  KiKtilier  Tivuufi-ld,  i!B,  Soul  ham  plou- 
buildi&gM.CIiaDCpry-lan>,  London,  W.C. 


I 
I 


COJIPLETE  SPBCIFICATtONS  ACCEITED. 

ilAV  10.  1687. 

6809.  Imprffreneata  ta  aloctole  bell  tadl«at«vt>  Jolin  Ealiel^ 
and  I'M  11  m  Kaltvlly,  6,  E-lcn  '{iiay,  Dul'titi. 

May  11,  1687. 

691S.  ImproTcaienu  1b  telcgrBpHy.  William  Kdwanl  Qedge,  11, 
Welliugtuu-«Ln'ui,  U)U'.!ou.     (iugiutoClaadv,  Praaoe.) 

Mat  13,  1887. 

7lM2.  iDprerementa  la  aJaetrlo  are  lampa.  Fri^lrriirk  Ueorj^ 
Chi|Kiiaii,  i'rul  Wilolioll  Ui.«ring,  and  Williirii  tit«orge  L'Uap- 
Tiiaii,  1,  (jtiHuu  Vutorla-aticet,  London,  Ei.C 

JuL-r  IS,  1687. 

9&2,9.  Improvenumta    ta    dynamo  elMtrlo     maoblnea.    Thoniii 

SlJiiili'y,  8,  IJiiiility-cmirt,  LoihIdii. 

,TiJr.T  Zl,  1887. 

10,196.  Inpi-ovonenta    la    dyn«ine-«taearle    nkaehlnea.    Joaeph 

rUlt  Ilall,  1,  Man afi«Id ■chamber-,  17,  SI.  Ann'^-o^nan,  Man- 

chtiter. 

JI-I.V  30,  1837. 
10,376.  ImprovementalnlnatnunanUforolMtne  meamrement. 

Wttltrr  Kmiuatt  and  John  Hall  Hidor.  The  K-xtlKini  Ti'lpKrHj;>h 

WorkN,  Halifdx,  Yorkahlre. 

Novi£mdi:k  16,  1897. 
1&,717.  Elootrloal  daM  and  tm«  ataoip.    Oharleo  Ailains  Randall, 
7,  All'ii'd-awoot,  Uiuinpion. 


SPECIFICATIONS  PUBLISHED. 

I8S7. 
bl20.  Mlaora'  aafoty  lampe.     W.  Pottenan.    fld. 
6204.  Induction  oolla  and  tranafOrman.    W.  J.  HuUer.    8d. 
7&63.  Dynamo-oloctrLe  maotdnes.     l'.  Oenrge,    4d. 
8181.  TaatlBK  anbntarlae  el«etrla  telorraph  oabtea.  fto.     H.  A. 

T-ijint.    ai. 

8708.  Ftxtng  tolegraph  poate.    .1.  0|'y<TihoiTiifr.     Bd. 

8710.  EtBotrloal  appttfnttu  ler  Orlnc  anlma«M.    T.  Nonlenfelt. 
8<i. 

8633.  Bleetrie  pUea.  fte.    B.  Julien.    IH. 

10,963,  MounirtajialoetromotlTOforeeaiidpowar.   J.  A.  Flaming 
luid  C.  11.  Giiiimgbnm.      Uii. 

19,970.  Antematloally  admlaletorlng  aaodioal  olootrtelty  to  tha 

biunaii  t^ane,  Ao.     M.  Ni>;liti»gide.     &.I. 

14,115.  SUaara' aafety.  ftc.  tamps.     W.IL  B^irardaand  C.  Britlon. 

6d. 

iBse. 

2516.  Dynamo-elaotrloganerfttora,  Aa.    J.  FeAveryoar.    8d. 

5036.  Talegrapblo  appuratua.     fl.  ]'.  Cu|>(-land.     SI. 

jg'93.  Galvanic  battarloa.     II.  11.  Ukt-.     fWallvr.)    Brt. 

'137<}.  Storago  battcrlea.     VV.  r  Thumivtuji.    (Cjbuuti.)    61. 

4275,  Sterace  b«tt«rlaai     W.  P.  Tbouipaon.     (Otbaon.}    Bd. 
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COMPANIES'   STOCK  AND   SHARE   LIST. 


VtetaM. 

it. 


INvUKid. 


12  Feb.  .. 
n¥tb.  ... 
2d  April  ... 
Se  April  .. 
IS  FrK.  8S 
as  Mm.  -,. 
IS  Ko».  ... 
IS  Vth.  ... 
2a  July  ... 
2S  Wv.  ... 
28  Mu.  .. 
2SMU.  ... 
IZ  Ajirtl  ... 
12  Affll  ... 
1  Kiih  ... 
28  April  ... 
2ft  A|»il  ... 

1  F«K    ... 

S  Jan. 

2Knr.     ,, 

»Jaii.  ... 
UiUt.  ... 
12  April ... 
12  April  ... 
30  Apiil  ... 


Kkm 


A&>aii»ink.t  *%     

Angla-AmeriranBnuhK.U 

—  fiiDy  paiil  .. 

Analo-Amerioui   

—  Prcf.    

—  l>*f. 

IlmiliAti  lhi>iTn«rine 

Con  TcJin'liaoo  M  MaiD    ... 
CnU  

—  10%  Pref.  

I>inut  SmuIbIi 

—  iOXPnf.  

Dlreat  Unitod  8t*Ift«    

Euteni  

—  «%  Ynt    

—  it.  I8S9    

—  4%  Ml.  Stack  

Eutvru    Sxtcriuiom    AiU' 

tmU«»  &  Citiiift..... 

_  «%  l).li.,  ISBt  

—  6%  IW...  1000  

18B0  

V.*fUint  k  8.  Africui,  1900 

(lorann  Utiion  

UluWTcltgnphlViul.. 

—  «%  Pwf.     

Crest  North  ant 


rud. 


Dtrktand. 


1  Mir    ..  .. 

29  Krh.    ...„ 
n  Ma;     .... 

IflNov 

«M« 

M  April  

Sa  April 

la  Fob.    

IfiOcU    

SO  Fob 

3  Jan 

SOKot 

1  M*'rV' 

2?  Dec 

ai  Dec   

11  Hov   

II  MftT    

11  M4T    

1  Fell 

I  Fob.   .... 

30  Kov 

13BUv,'S0. 

iiUr  .... 

1  BUr.  .... 


(il.  I(anliuruB%D>>b..'83. 
Imlia  RnlkbtT.  ti.  p.  A  Tcl, 

Imlii.KiiroiKati  

lA-niloD  llatiiio-BruUiui.- 
Mkxim  Wovtoo  

OriftijUl  T*laption«  

lUtltPr'e  

Swuii  ITuitJid 

Sul'iiiuiue 

SubuuLiinc  O&ble  lirast  .. 
Tdcnspk  CotuitnuiUoa  .. 

-«%,ie8B    

VnltedTolephone 

WmIAIHowi 

—  5%  DtlM.    

WeitCoMiL  of  America    .. 

—  6XDob«.    

Wetitcni  uid  RioaUui 

—  Pivftrrwl   

—  Dcferrod 

—  6%  A  

—  a%n  

W«t  IndU  And  Puumi  ■■ 

—  iXUtPnt  

—  fl%2adPr«f. 

W«eit  UuidD  ol  U.S. 

—  «%  Sterling  


nu. 


Plica. 
Watew- 


COMPANIES"   TRAFFIC   RECEIPTS. 


SaoM. 


Aii^IuAuimmu  .  .. 
Bnuiliaii  Subiiurtiie 

Cuba  Subuiuiap 

Ditcct  SpAutBli 

—  Uniitd  SUt«a  .. 

EAStlMD 


EuillUK' 


Nod  a 
W.  May  18  .. 

U.  (^FAH-     - 
U.  of  Feb.     .. 

H.  of  Apl.    .. 


lMblbh«d. 

£&.326 

3,700 

1,800 

PuUuh«l. 

SI,  582 

Inc  «(  Dec. 

■>■     119 
+  8,'4« 

Nuna. 


EiuterD  EiUdmoii  ....*».....•. 

Groat  Noith»m  

Submirinr     .,,,. 

Wed  Coast  of  Amorlui 

Wcttoni  niid  BrsLiiliau  

Wett  ludiatiud  PuiaiuK   


Budlng. 


Jl.  ofMiir.  ,, 
M.  of  Apl.  .. 
None 
M.  of  Apl.  ... 
\V.  M«Y  18  , 
P.  April  SO 


AbouiiL 


i:37.asi 

21,400 

PiiblistioL 

4. 105 

5,5«1 


IncixIlBK. 


+  £I,a7« 


+   SSI 


AbbrvmtJcns :  W.,  n-oek  ;  F.,  fortniftlit ;  M.,  inontfc. 


CITY    NOTES. 


DatmMla  lUiilas  MidnactrM  Pmrar  Company, — TlieOaliiintia 

Miliiuj^   mill  Hl->;ll'iij    I'u^^''r  C'>lii|>flii^.  Liuiilti.],  oHii'v   la  ut  S,  CJil<:eii. 
ntrn't. 

BraxUlan  Submarlno  ToleKrnpli  Company.— Tlin  tr&ffio  n/wipts 
of  Ih*  Uriuilixi  .Siiliiiinriti'n  I'r.lcgrapli  Vmuimuf  for  the  waeSc  ended 
May  18  were  esIiLn4ti>>)  at  £3,526. 

W«at«rB and BrasUianTolograpbCompany.— Till'  IrttOicrcoaijiU 

ol  till'  Vi'.--r..ni  mil  I  lliiiy.ihiii:  T.  1.  ^;i-.>|'^  I  'i. Ill  I II  in  J'    fur  the  Week  iMl<li.>d 

May  18,  tfter  do<li)clin^  [lk«  tifUi  <-i  tiiis  ^tuSH  NOviptt  |-ayitl)]p  to  the 
Lontlau  PtalinoUr&iiliau  Tck-grapli  Company.  LliulteU,  wore  £4,40S. 

Waal  India  and  raaania  Telegrapli  Ceinpany.— The  cati- 
iiint'il  baUiu  itoeirt«  uf  tlit  \Wtx  India  atid  Pkiiixna  Tclcfcnph  Com. 
]>ttnj,  fcr  the  baltiuoutli  eiiiliii^  &la^'  15  were  £^.602,  u  compucd 
with  £2,297  in  the  comaponding  ponad  of  1887,  Uiowiiii;  an  uii:n«JO 
or  £623. 

Frolaan  Battory  Syadlcato.  Unitod.— Thia  nymlicate  hso  regia- 
U'u-'l.  willi  11  oipiul  •'(  iO.OW  111  t'lO  ^iiitre»,  to  tarty  od  biuiueu  aa 
ck-ct'IviujH.  Mv(  for  sutb  pm|"»w  lu  silu|>l  un  *gn-t<oicut  uf  Fi'bni»ry 
2iiii,  Ww*fn  Mr.  W.  KiutfsJjiiii  oii-l  Mr.  W.  Norewoi-thy.  Tlit.  sub. 
iKEiiwn  include  Ut.  M.  Nonout-tli^.  Ul<l  Br»a*l-!itrvet ;  Mr.  K.  U. 
(iiliMiu,  Lluyd'i  ;  Mr.  1'.  Lluvil.  (Jld  llixiiil.BUw-t ;  wul  Mr.  J.  Dnvu-I, 
FitiiLtiry.squaiv.     Kt^iiU-'rcU  wiiliuul  aiwciitl  articlis. 

(l«T«rBaB«Bt  and  th,a  ToUpbooM. — Tb''  n«r  on  thin  ijiiMtiiiu  i^i 
b«ilitt  kapt  up  in  lh«  columns  of  tbo  PitMiuiiti  X*u*.  Tho  aim  of  the 
paper,  anil  in  fa^  meat  of  (b«  tinui«bl  papers,  BMma  to  b»  ta  attempt 


In  piU  some  bookbona  into  the  manigeniMit  of  th«  UniUd  Con- 
l«iiy.  Tha  £t(mamiil  iwciMitlr  (■xindrnino!  the  colotirlm  and  iniinj- 
niu'r  |iotii!y  uf  (be  LTiiitnl,  and  U  aiiiij:[ialiilat(«t  iipon  UiIk  Cut  br  llie 
Fimvtdal  Xcirx.  Duriu|[  tbc  iMutt.  wi-ek  tbe  calumna  of  the  laUer 
bnvc  W'd  wjiciiBd  to  ■  cotTHpoii^knu:  on  tho  Biibjtcl,  iu  Uit  a>urae  af  ' 
Tvhirh  Mr.  A.  A.  Campball  Swintoii  M.y«  :— "TIiu  PO«t  Olfioe  U  aot, 
howcrt-r,  ite  wily  coinjmtilor  with  whom  the  Unutd  and  its  tnbai- 
dUry  cuiii[uuii(«  will  hav«  eveutuiilly  to  deal.  Eren  at  tie  prcaent 
liiuiiii'iit.  AD(1  in  (pitv  of  (he  virtual  pjitent  maaopoly  enjoyed  by  tbeae 
L'u'ij|«tit<|H,  the  niMt  iinporlaiit  of  Elie  two  t«)e^botiti  rsclisnicM 
uKiatiii^  ill  Sli^flield  ia  a  [irivaie  vuotiirH  entirely  diatiikct  from  ami  out 
of  the  cgiitrol  of  llitei)  cuiupuuive,  3tiJ  vrlitn  tbc  Uniteil  Conipaa«*a 
B<11  And  EdiMn  |N(lent«  h&vn  rxpirrd  (tbr  Bfll  patent  «Kpire«  Ot- 
MiiilxT,  1690.  and  tli*  Edlaoi)  July,  1891,i,  or  when,  wli4t  iaperl 
mom  pmfatUe  than  tlie  Uiiil'd  Cauinany  and  it  ■upporirtafinirit  | 

nnicnl  toaMumc,  llte  b^itiUblc  tnloplioue  Anracinlifln  t«  sucol  

in  the  U(igatioi)  now  pt^idiu^,  and  bringsibM*  patanta  toa  preoiatnr*  . 
ciiJ.  <>t  ut  uU  evunb  lutalilieheR  the  frmdoio  of  ila  owm  jiiBinin>eula 
fri'iii  ibeir  potvtiti,  Iberawill  l«  Dotbiug  to  aiaad  in  tlie  way  nf  a 
tiir<>ct  i:«iTij><.'tiLiuii  ill  which  tli*  Vnitvd  and  lU  subaklluT  oouipanica 
will  Us  i mini' I'M iy  lia.ii>iLi:»p{i«I."  The  United  baa  na4R  a  mova  in 
piuuiuliii^  a  eonipjDy  i«ith  a  npiUl  of  £10,000,000,  evidently  with 
(ill;  iiiiL'iilion  of  lioimMtng  GovcrumeDt  at^Uuti  liv-anil-liy>v  Imt  xn 
daiibt  vrry  much  If  tbc  object  will  be  aitaiued.  Thero  an  uinio  bnai- 
nam  hcadii  in  llio  I'onlal  Telt|^pb  Di-jikrtmtint  thai  can  give  tbc  wira 

iiullcrs  of  thU  bug!)  coiapaay  a  j^od  many  poiata  withont  losing  tJk»  | 
ead. 
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NOTES. 

T«tepbon«8  in  America. —The  IJnit«<t  RUites  has 
311,070  t<ilc|>li'>uo)t  ill  iHc.  Tlio  n«l  protit  from  i.h(wc  in 
11W6  was  4,1.W.OOO  ilnllai-s.  Thtt  exieiit  of  the  wire  is 
128,L'31  milCT. 

French  Novelties.  -l>ca(!ri|itioiis  of  a.  new  ty|>Q  uf  utc 
liimp.  \iy  M.  Caiicu,  taking  tlirtiu  um[ii)re)>,  uml  uf  a  small 
jMic^kct  |ihotoniet«r.  by  M.  MMcart,  mere  i'«a<1  at  die  Si>fri<-tt^ 
Knuiv-iisc  (k-  l*hysi(|iic, 

AocumalAtom  for  Bremen. — A  wry  lai'};i;  iilonii;u 
lutrtviy  will  In!  piovitluil  fur  iisu  iti  the  cuiitral  »I»lturi  til 
Jlramoii  l>y  MtMani.  Spickcr  luid  Uu.,  of  Colujjuo,  vrbu  baro 
the  contnicl  for  lightiti}^ 

Masmetic  Iron>Separator.  -  Mii(|uiric6  ure  made  ftir 
«ii))|ily  ut  itii-ao  tiiiicliiijoi,  »tijcb  huvf  lico^n  vxliiltital  in  one 
of  the  cxhihilioiio  Ut«ly.  Wo  »hM  bo  ^{ud  lu  huai*  if  thuy 
ar«  ntAnufactiu-ed  for  !ul& 

Sleotric  Power  Printing'.  -A  [>ritit0r  who  hig  iH«l 
ntMes  thiit  ihei'A  i»<  no  ol li<-i  [Kiwit  t'l  hv ri»\t\r.*t'di\  U> t'luctrt- 
ctty  (or  running  printiiiji;  pTiMsci  ua  rapvrA»  ocoiinmy,  cleiiiili- 
ne^is,  mill  amy  manit<;ctn(Mit. 

Telegraph*Knglneers     Students'     Me«tiB^.   -A 

jwfKT  will  l)f  raw!  on  Thurwlity,  Jinui  7,  at  the  Htiidfuite' 
niw-tiiit;,  "Oti  B«lt«  and  Belt  I>rivinj;  for  Dynamos,"  by 
J.  N.  (V>..|M>r  ;   IV.f.  -I.  IVn-y,  F.K.S.,  in  the  chair. 

Sohonsoliieff  Battery.— The  .K^hfliuchicfi*  Battery 
Coiu|)»i)j.  LiniitMl,  httve  hud  »ii  iTijiinrtian  bruiiglit  ugainst 
them  nn  the  giwinJ  of  jtrior  invention,  xml  hav«  hud  to 
t)UB|)pn<I  |>rai'tind  operatioiifi  nntil  furthttr  Hotdeiiient. 

Glass  Sleepers.— Wo  nndersland  ihul  »  company  ie 
baiii]^  (oriDed  for  iititiHing  tnn}(hi>ni>l  ^lus?  for  milwxy 
•feepeiv.  in  whith  Mr.  Fi'eU  BiemMiia  is  luierentec).  Thesn 
should  be  iuimI  whoii  our  vlectrtuil  tramway  companieH  get 
to  work. 

Olaas  for  Bleotrlo  Ught. — A  great  <leiLl  of  gkuu 
work  for  shndcB,  roHectoif,  iV<t.,  for  electric  tif:ht  use  is 
imported  from  U*rmany.  Hirsch,  Janke,  and  Co.,  of 
tierliiij  xiid  Ciim)ie  uml  Co.,  uf  tlia  mine  rity.  iiro  two  chief 
amkon. 

Eaatboame.^At  Eastltoumo  the  light  ii<  ho  miiph 
«p[jrucut«d  thiit  the  aiitlioriuis  are  jiayiiig  £35  jier  annum 
for  each  .iro  Ump  of  1,000  c.p.,  burning  ii|)  to  11.30  |i,m., 
being  ftt  the  rate  of  £70  or  £60  per  annttin  for  vll-ni);ht 
l^htinR. 

■IwoU-Parker.  -Two  large  A<)ditioiiiili  shops  havo 
recently  l>eeii  built  by  MeBiirB.K]wel)-l'iir)icr  iiL  U'oKyrhamp- 
ton,  with  a  view  to  meeting  Lhu  incrraitu^d  doniaiid  for 
dyiumius  and  batteries,  and  suldilioiLd  engine  {mwor  ik  also 
beinj;  put  down. 

PlurlS.^Ac<:onling  to  the  .Ifimitfttr  Iwltatnet,  the  Com- 
piignie  Fr.Ln(,-ai««  d'f'VUira;,'^  Klecirii|ito  iit  to  be  wound  up  by 
direction  of  «  genoial  meeting  of  the  .ilutreholder^  liuld  in 
I'uritf.  MM.  Vlcvk  mid  Kou4»oim  are  nofnimttctl  lifpiidatore 
with  fill!  (»owam. 

Snudl  Dynamos.  -  We  are  of  ten  axkud  where  a  mnall 
type  "rf  ilynanK'  f'-r  i^x[icnT)i(rnl«il  or  reetvirvh  pLir|x»c»  DUl 
buobt.ainnL  MeMsra.  J.  V.  llau|iliiiunii  awl  Co.,  of  II, 
Koniersti-aiwu,  LeipMg,  wujiply  a  j-ood  lypu  of  small  dyiuuuo 
for  tlu'se  puqu'M's. 

Klectrlo  SfaoeblACk.  —  An  ulci-ti-ii!  lH>*it-blaeking 
machine  is  to  Iw  iteeti  iti  Now  York,  in  which  a.  brush  ia 
i\i|ridly  rpvolviNl  in  n  non-rotating  handle.     The  whirling 
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farmb  brings  the  «kiiie  in  one-tenth  the  time  of  the  old 
vibratory  elViw  method. 

Pftrlt  SleotriCAl  Laboratory.— La  Soci^ui  Inter- 
natinnulc  dos  Kloclriciunn  liuve  asknd  [lermission  of  the 
muiiicip.il  authorities  of  Piri*  lo  have  the  graluitoai  iwo  of 
pari  uf  ihe  gi-ound  of  the  ancient  ItoUiii  College,  for  eietting 
up»  ccnlral  electrical  laboratory. 

Newcastle  College.  The  new  College  of  Seianco, 
Ncwcastlc-ou-Tyne,  i»  making  progress,  thongh  il  in  not 
ex|>ort«d  to  bo  reeily  for  sonio  euiiBidunible  time,  Prr;f. 
(Jamett,  well  known  as  a  nkillod  educator  and  scientist,  is 
the  i»rinci[iiil  of  tlio  new  college.  The  nituation  of  the 
collctfc  is  nc«r  that  of  the  recent  exhibition. 

Catalogao  Rooolved.  —  Wo  bavo  received  the 
catahigue  uf  Messnt.  IO>I)erlshawa»d  Stiiidcrland,  Vipt4iria 
Klectrica!  Works,  HiiUfax,  eonfftiniiig  u  Ibt  nf  clwtrical 
retjuiiiitnti  Iwl Is, detectors,  iiMliaitun*.  Itmp  filtin;^s,  rLipualor 
and  needle  iiiHtrumentJ*.  A  tine:8mi)n'a  tool  Ikix,  littwl  with 
a  complete  set  of  tools  necessary  for  elcctd-ical  fitting,  is  aUu 
included. 

Waltham  Watch  Company.  -This  company  ha» 
flecidtfl  to  intriHliir«  rlip  inr;iiiileauenl  light  thn.iUf;hout 
iut  prvmiaott.  The  inntiilUlion  vtiII  Ijc  n  sniall  central 
i«tatioii  of  tUelf,  and  will  1«  one  o(  the  Urgeat  private  plant* 
in  the  world,  comprising  a  total  of  nearly  5,000  lamf*. 
The  syatom  selected  is  thai,  of  Ihe  Mather  Electric  Co.,  of 
Manchester,  Connectiout. 

Motors  At  Work.  -Electricity  is  the  motive-power 
fur  euver.ll  t'(>talitibhiiiunt8  in  Oakland,  Cal.  It  mn«  a  coflee- 
raill  for  the  New  York  Tea  Company ;  moven  a  acore  of 
sewing- nmchiiiGS  for  M.  J.  Keller,  manufacturer;  rotate* 
an  ice-creiini  freexer  for  O.  C.  Coinor;  wiggica  a  sausage 
machine  for  }\fx\.  Decker,  and  in  to  give  power  lo  the 
pre.r«OB  in  ITt/-  Efanin^  Trilfttiu  biuldijig. 

Fire  through  Snow.— The  Pittsburgh  Electric  Rail- 
way C«iii}>a.iiy .  liftdiiig  lis  line  blockeil  with  snow,  ordered 
a  large  quantity  of  salt  to  be  thrown  along  the  line  m  a» 
til  diasolte  it.  The  conductors,  working  at  a  difference  of 
{>otcnliul  of  WH)  vtfjte,  wore  carried  in  wooden  troughs,  and 
the  melting  enow  and  mit  speedily  estahliahec)  a  circuit 
iKttween  iheeonducton<,  with  the  result  of  setting  fire  to  the 
troiighx, 

Tendors  Wanted.— The  Poole  Town  Conncil  invite 
tcnd9i»  for  lighting  tbo  l>orougb  by  ga«,  clootricity,  or 
other  menns,  for  one  or  thrco  ywru  from  Ut  September 
iioxt.  Piirtieiilare  from  the  Town  Clerk. — AUo,  Mr.  .T. 
BeitwiHlle,  K.S.I.,  urchitcel>  .lafketts-Hlnict,  Blackburn,  ia 
iuWtinp  tenders  f<ir  L-lcctric  light  inMUdlation  fur  new  weav- 
ing shed,  lijbchwtcr,  iicir  Blackburn,  leiidora  miLit  ^^a 
sent  by  .hine  0. 

DanKors  of  Oas.  -.<\  terrible  explosion  of  a  ganomoter 
it<  rcj>i>i'l«)l  from  Moiitrud.  The  whole  of  the  guK  works 
wore  completely  defltruyed,  and  doven  peiiioiiB  killed;  tliirty 
]>orsuii3  wcie  injiu'ed,  many  neriouily.  A  nimilar  accident 
has  Odcurrol  at  Ciorichem,  Uolbnal,  where  the  gas  escaping 
mugbt  tirv,  anil  the  explusion  which  (olluwed  tot^dly 
dciitroyed  the  purifying  hou»e.  One  ])er»)n  wae  killed, 
and  three  are  in  a  precarious  condition. 

A    Oood    Word,    for    tho    Teiesraph     Wires. — 

A  large  piece  uf  curiiice  in  t.'hica>;o  tell  laaL  week,  .iiid  f«r- 
Iniiatnly  cuiight  nnil  v.bi  btOil  KUHpendivl  on  thp  l4>l(«gi-.i]ih 
wires,  and  only  frxguiunt*  xtntck  tboso  unOernvuth,  who 
othervise  might  have  lievti  killed.     At  a  newsjxiper  oHice 
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at  I>es  Moines,  Iniliftim,  a  lire  hrciWe  out,  aiid  thfl  workn>en, 
who  fotind  the  stairway  bmni  out.  climlMxl  ulong  tlio  tele- 
graph wirw  and  »liJ  down  the  po*t,  iimid  iho  clicurs  of  tht 

B])©cUtOl-B. 

The  Phonograph. — Kfttwin'e  ]iht»iin^i'a|>h,  in  iU  im- 
jtruvml  foiin,  \um  Wen  laiiiichuil  with  j^reat  ^dfit  in  Nhw 
York,  and  lui;g  ile«cri]itioiiK  upiKtir  ici  the  New  Voi'k  papeni. 
Mr.  E.  T.  Gilliiund,  Ediaon  x  coll«uj;ue  in  the  matter,  rcud 
a  pa|»er,  and  iiumoroui)  int«l^Ml^irlf;  cx])erinic)itH  were  iiwdL-. 
It  it;  workod  by  a  small  elet^tro-motor;  this  iwiul  nirfi  «ill 
rccuni  a  coiitiniloilH  s]t«(i<:h  of  i9i;:h!<  tiiiiiiltcA'  cliimtioii, 
alxmt  otio  thniisaml  to  twiilvc  hundred  mmis.  The  [iricc 
is  SAdols.,  »ud  lur^o  orders  nrc  boukcd. 

Ronard  Battery.  -At  thu  .Society  Savaiitc>^  M.  lu 
C'apitjiitiv  Kojuril  oxhibitvd  a  tiiiiglo  fluid  baltt^ry,  which  hu 
ckiniH  far  Hur|>ii»AC8  nil  previous  l»itt«i'ioK  in  lU  i'e«iill«  and 
cost  of  nuiiiteiwnw.  The  fiii^t  cost,  howevtir,  in  gn-^itRr, 
the  cells  being  of  nilvcr,  with  platinum  thickly  ilc|H)sitod 
outnide.  lb  is  worked  with  a  chloro-cbroniic  solution.  Tlie 
bnUer^r'  is  rcmarkabln  for  the  smalliioss  of  it«  woij^ht  fnrtho 
vork  li^veii,  and  alHn  for  its  constancy.  We  \)w\ia&c6  using 
theu!  batteries  for  uenal  |>ru]Julsioti  iu  ibu  Ki'unch  arniy. 

IHamognotlBm. — At  ibu  nmuLiiig  of  the  Soci^t^^ 
Sarantes  of  May  U,  M.  MiiM-ui-t  iH-eoeiiled  amne  observa- 
tion upon  the  theory  of  di.iniaj^K«ti»m,  brought  for«nrd  l>y 
M,  Btondlot,  of  which  w«  -^liVQ  au  ahstract  Wt  week,  in 
which  he  Riid  ibaL  the  <.-oiirlii«ion8  arrived  at  vivre  not 
jiwlified.  ^!,  Hewpierel,  howevflr,  had  not  the  same 
opuiion.  I  Er  tbdujjht  that  M.  lilond  lot's  cxiieriments 
Goiitcido)  with  the  hy[>otho>iiii  ho  had  niiiintained  miko 
18.^0 — thiit  ni:i}:iiotic  and  diama^nRliv  phenomena  were 
mutually  de^wncteut. 

LeaniIngten.^The  lively  cl)flcUH»ioii  Wt  week  seecns 
to  have  auiiL'iDd  (ho  cQm[N(iiy  to  further  action.  It  iH 
announced  that  the>'  have  decided  to  ptit  down  a  l&rge 
nu|>p1y  of  :ii'i-umnlatm's  from  which  mxtonn-iti  would  ho 
iiuiJiiIiod  :w  a  pmlection  in  i-asc  of  accident  to  machinery  or 
dynamos.  After  .Iimc  Ist,  thu  sujiply  will  Iw  oontiiiuoui* 
ni|;ht  Ami  day.  Thin  will  not  alter  the  street  lighting, 
however,  of  which  thief  complaint  wjw  ma<le,  aud  nmny 
IKirsonB  think  that  a  chungu  of  the  kind  of  lamps  used  in 
the  streets  will  lnj  wtiKfactory, 

Wimbledon.— Notice  i«  given  in  the  GiuHtfoi  the  2Sth 
'Inst,  of  the  application  to  the  Board  of  Trade  of  the 
Wiin>i!i>don  Lot-iil  HuanI  for  n  licence  \o  »iup|>ly  eI«elrioity 
under  the  Act  of  I8f*2,  to  lireak  tip  atreetft  mid  railways, 
&c.  Copies  of  tbv  draft  of  th«  licence  can  he  neen  at  the 
otBcu  of  thu  Local  Board,  Bt'otulw'ay,  Wimbledon,  and  at 
the  office  of  the  solicitor  for  the  licence,  \V.  H.  Whitfield, 
V^\.,  22,  Surray-ilreet,  Stiimd,  "\V,C,  Itepresentations  to 
llic  fVjiinl  or  objeetiojis  nm»i.  1m^  tterit  to  the  BuanI  of 
Trade  within  two  months  from  5th  May,  1HH8. 

EiiKheiD>loa>Bains.  -At  this  station,  on  the  Northern 
Itailway  Com[Miiy  of  France,  the  |X>troIoum  lamjis  hitherto 
used  arc  to  he  rc|daced  by  90  incandeacence  lumps  worked 
by  180  acfmniilatora  on  the  Laurent-Wty  Hystom.  These 
acciimiilaton  ail'  to  Ih.'  chaigod  hy  a  dynamo  at  the  works 
of  L^Chupelle,  through  a  copper  conductor  24  kilonietres 
in  length,  and  h  milimotrs!)  in  diameter.  A  Froncli  con- 
teni|K>rary  pivea  the  K..M.F.  of  the  dyuwno  as  700  volta, 
which  irould  apfiorQiitly  render  it  ill-adapted  for  the  pur- 
pose in  new.  The  enterpriBiog  railway  company  above 
muiiLtonod  vxi>t!L'Ls  to  i-eutisu  a  luving  of  33  per  cent,  by  the 
oubotilution  of  electric  power  for  oU. 


Zlpemowslcl>I>eri  Traniifornieni.  —  Since  1 887 
Gan/-  ami  Co.,  [tuda-Peath.  havoiiiiitiJleJ,  say*  t'EMririftt, 
a  number  of  diRtrilniting  cenb'es,  using  the  Zii^rnowski- 
Deri-Blatby  trunefonucrs,  which  arc  acting  |>6rfectly,  and 
Rhow  the  excclldnce  of  ihe  nystem.  At  Montevideo  450 
h.p.  h  ti-anirformed  by  their  means,  at  Terni  450.  at  Rome 
1,200.  at  t.ivonio  4.'i6,  at.  Siiint  Paul  AOO.  and  ul  Odi 
:W0.  The  Rtation  at  Rome  consists  of  two  altcnuto^curreoP 
machinea  of  GOO  li.p,  each.  Several  further  instalUtioos 
bav«  also  been  undertaken  this  y&ir.  These  ttuii6fc>rmer« 
are  itpruadiriff  moi-o  ;(itd  more  in  practical  use, 

EleotrtC  Lftanches.~Tfac  propelling  o(  boat*  hy 
electricity  i^  ree-iiving  ijnitp  a  boom  in  Mas«n;hu«ett«.  The 
Electric  Accumulator  L'omi«iny  is  in  daily  receipt  of  many 
ini|uiri(it  of  this  nature,  and  ba-i  just  inrtalled  an  accumu- 
lator jdaut,  to  Ite  nsml  with  a  amall  Spnigiic  motm'.  in  a 
rowhoat  at  Attleboro',  Maes.,  bcloiiginii  to  H.  K.  Sturdy. 
The  same  com,|Mny  has  also  fitted  the  lionutifiil  new  yacht 
"Sagnmon'."  belonj^ing  U\  .lohn  W.  Streel^r,  with  anacctli 
mulator  plant,  to  lio  iisod  in  conncctjou  with  the  Kdt 
system  of  iimaiidescent  lighting.  The  yacht  was  built  by 
the  New  Englnud  Shipbnilding  Company,  and  is  shortly 
to  stall  on  a  cruise  around  the  world. 

Amsterdam.  The  central  stution  of  electric  lighting 
now  ^ictiLilIy  at  M-ork  at  AmHtenlam  prefieni*  eortjiin 
iuturuflting  features.  The  station  Uting  siluntcd  very  near 
the  i»Iaces  to  )je  lighted,  the  engineeni  huve  paasod  over 
the  high  [Ktlential  iiynt«ni  and  alt^rnattt  current  system,  and 
instead  bnvc  adojitcd  the  system  of  <iistributioii  at  100 
volt*.  'ITio  current  i«  furnished  by  two  dynamo*  driven  at 
100  revnbitiqnic  only  |ter  minute,  by  a  direct  driving  steam 
engine  of  340  h.p,,  by  this  means  obviating  any  risTc  ol 
stoppage  from  djcaring  or  belt&  Inuddttiou,  the  altendaoce 
re<tuii'cd  ii^  very  email.  Tbu  installation  has  been  carried 
out  by  the  Helios  Company  of  Cologne. 

Telegraph   Clerks.  —The  seventh  amiunl  conference 
of  tho  Lluitwi  Kingdom  Telegraph  Clerks'  Association 
held  in  Luods  on  r^iturduy,  dclugutcs  being  present  froin^ 
all  the  large  provincial  olficee.     Tlie  fimincial  oonditiot)  of 
the  association  was  rejwrled  to  lie  in  a  much  iro|>rov« 
state.     By  a  special  resolution,  the  insurance  subecriptic 
was  reduced  from  sixpence  to  two|ience  per  week.     A 
lutinii    to    |ietition    the    Postmaster-Qejiersl    oil    ee 
griovancoa  wae  negativetl,  it  being  considered  desimblo 
wait  thfl  re«uU  of  the  Civil  Scr\'ice  In<jiiiry.    The  ByateaJ 
of  unnua.1  leave   vnia  declared   unsatisfactory.     The  oon- 
ferencu  8np|K)rL«(l  the  Sunday  pay  agitation. 

Dust  on  Eleotrio  Wires.— The  accumulation  of  dtut 
on  eloctrid  light  wires  ia  explained  hy  Mr.  G.  A.  Ncllia  as 
follows  :^The  magnetic  whirl  nmudui  electrical  cunductor^ 
actA  upon  the  atmosphere,  which  is  highly  magnetic,  ozyg 
liciug  the  moat  p-tr.imagnetic  nitrogen,  and  the  most  dia- 
niugnotic  of  gasoa.  The  attraction  of  the  oxygon  will  caueo 
some  of  the  dust  to  a«lhere  to  the  wires;  tlie  reimlaion  of 
the  nitrogen  will  cause  the  ceiling  near  tft  be  blackenud. 
Thin  accutnulatioti  of  dust  is  more  noticeable  on  the  positive 
wire  of  a  continuous  current  system,  and  m  absent  on  a 
wire  conveying  an  alternating  current,  which  may  bo  thusj 
eoMly  distinguished  by  it«  com|iarative  cleanUtieee. 

Hamburg  Central  Electric  Lighting;  Station. — 

The  firm  of  Mr.  H.  Schuckort.  of  Kuremberg.  has  been 
ontnuted  hy  the  State  of  {lamburg  with  the  installation  of 
the  HambuT^  Central  Elcctrie  Lighting  Station,  for  which 
about  24  prominent  firm*  had  tendered.  Thia  central 
siatioD  is  inteuded  to  supply  about  20,000  incandescaot 
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lampn,  and  an  etilai^omeiit  is  in  conUjnipktion.  Ihiririg  the 
coiinw  of  Lhin  year  a  fimt  ingbkllution  of  10,000  l:im|is  riiiiiA 
oonipletc(3.  According  to  the  cak-ululioiis  i^^tiixl  1»y  the 
ti  the  Firiuiiuc  C'omniiM'CP,  it  is  cxjiActcd  Ihut  tlio 
unHei-tdkiii^  will  prove  »  Itiunciitl  success,  6  per  cent,  ou 
the  cjipitiil  invented  lioirij^  tho  Mtimitted  not  profits. 

BL  Degroiiera'  Dynamo.— At  the  .Si)ci^t4^  .Suvuntes 
Jil.  Dt.%<ruziei-)i  cxhil>it4Ml  ii  dviiainn  on  whjrh  )in  ban  keen 
ei)^};e<l  fui'  Homc  yoeusjit  the  works  in  Bi-ogiiol.  It  is  of 
thii  iliac  ty|>e,  tho  iHlvi)ntii}{e  of  whioh  i«  ;;i'«at  iiiicjiir  k{>cc<I 
of  revolution,  avoidance  of  low  of  work  in  lUlernnUniis  of 
magiietimii  in  iha  (leH-mnpnisU ;  the  cnridiictorn  jirc  hai-e 
and  well  vetitilaletl,  and  yicW  u  very  hrf-e  cmreiit  |)ci'  unit 
of  seettoii,  Itl.  Dttsro^ient  ipivu  li^iiri»  ivbich  shuw-iMl  it  (iru- 
iliicft  of  1 4  iimporcfl  [>er  «jitiu-e  millimetre,  which  is  oiiof- 
mons  coni|niroil  with  onliiiury  ty|jes,  iheao  lui-ely  yieldiii;; 
over  six.  The  air  «]iace  in  thtft  nuichine  vrm  coiit(i(1vrd)il(>. 
for  clearance  of  ibe  arRi»tiiiv,  iR'Vtnthoica,  the 
inod  was  iicnrly  10,000  iinit^. 

Aoonmulator  Tests.— Tho  teMe  mulerUikcn  hy  tho 

Electiii-al     InMitnl*    iit    Vtiriiwo    Ky    I'ruf.    voti    Waldon- 

Iiofen  have  now  torminaU;d.     They  were  itiHtiliila:!  to  tiv 

the  meril<>   of  variou»   accumuhitors    mada  hy  Fahrliaky- 

Ifichenkj  Ki.-ekeiiJinui,  and  Jitlicn.  enpecially  with  rcjpird  to 

llheir    iiitpliuiliun  to  Itunicar   work.      Teat*     ivore    taken 

Itif  tho    RM.r.    oil     open    circuit,    the    dorwity    of    the 

fluid,  Hiul  the  (HfliTeiireof  iiotfnt-iiil  dnrirtj;  wypk.     Tho 

comjKirativc    nlhciency   of  the  Isitteries    is  an    follows  : 

BL-keriaiiin,  89-3  per  cent,  return  of  quantity,  80-8&  ]>er 

.of  the  total  eiierjjy,  nilimlntiii^  dilTercnce  of  potential, 

jing  uiid  discharging  ;  .Iiilien,  H9-7  and  83  |»r  cent. 

r08i>6ctively  ;  Fahrbiiky-.Schenk,  91  and  78-5  jjcrcett. 

CArbon  Factory.— One  of  tho  iiiort  iniporUint  carbon 

facLorieB  U  Mr.  );ii.  Si'hroclxer's  nt  Nnifmhorg,  eElAbliehed 

16S4.     Since  its  eoraniencemeiit  the  iiiidorUiking  ha« 

•enn     reiUiirtmLly    prosperoUR,  and    at    present   ;ilM>nl  T.'i 

fork]:)coi>lc  arc  employed.    Aft«r  ntiuiy  ccwtly  exj>oriineiit«, 

Ir.  Schmelzer  htu  succeeded  in  constructing  niOHt  efficient 

ing  machines,  espeeiaily  bydi-nulic  presHing  niauhiiios, 

iiig  tt*ith  a  normal   pi'efwure  of  fiOO  atmosiihero*,  and 

tlie  iDachinc«  now  in  n|iemtion  are  capable  of  prodnt-in]^ 

2.^,000  nietei^jt  of  cjirbcui  i*od«  jienlay.     Two  pis  {generators 

furnish  the  gas  fur  two  fumiicuH,  which  comprise  ulwut  30 

bcubic    metre  uvailabte  npace  iti  40  comjuLrtnieiits^     Tho 

factory  is  lighted  by  20  arc   lunipB,  fed  by  a  Schnckort 

dynamo. 

Antomatio    LeiUi    Indicators,— In    his    |tapor   on 
l"  fn^tiilliitJfin   ItreaVdowiiB,"   read   Idifore  (he  Old  Stndenln" 
[AsHUciuliun,  which  wc  rcprmlicr  this   week,  Mr.   ltcj:inald 
iJ.  Jones  Riitkoe  a  suggu-it ion  which  wc  think  may  possibly  be 
woithy  of   further  and  |ii-aclical  consideration.     He  men- 
tions the  fatt  alluded  to  by  Mr,  (■rnmpton,  tliat  an  jiuIaIIo- 
blion  whose  insulation  resistunce  in  very  high,  after  actual 
oftoii   deteriunites  coiiaidembty  in   ihi.-*  i-wiiMscl.     Mr, 
lonos  euggoHt  ibe  i-iennanent  preeence  in  the  cirenil  of 
ifhat  bo  term*  an  automatic  leak  detector,  which  shall  give 
prominent  notice,  by  alarm  bell  or  other  method,  when  the 
insulation   retsist^ince   falls  lielow   a  certain   \m\il    beyond 
thich  the  leakage  might  cndaiig<T  tlic  systcoi.     Wd  shall 
interested  to  see  whether  this  original  suggestion  will  bo 
carried  out. 

Central   Station  at  Paris.— The  Perie  Compagiiio 
pjlMJomie  d'Eclainij^'c  Wuciri'iut^  whose  central  station  ia 
Jed  at  the  Place  du  Pa'ith«iii,  iii-a  proccwling  to  [lubUc 
to  lujj-n    if  thoy   may  distribute  the    light  in  the 


Ujiurtior  lies  Eeole^  where  it  has  been  opposed  for  some 
time.  The  installiition  atpreient  comprises  three  "Brown" 
dynamos.  IIO  volt*,  and  vl60  ampenis,  with  a  i([H>ed  of  360 
reviilulionfi  per  minute.  Kach  of  these  dyniUiioH  is  driven 
direct  by  a  quick  «)W6<1  stcum  engine.  Collet  lioilew  ir« 
usod.  A  main  awiteh-Iioard,  well  grouped  and  c«<ily  miper- 
visBil,  allows  a  reguliir  light  to  be  asKiired.  .All  the  material 
has  been  installLv]  mi  rapidly  that  the  machinery  baU 
only  to  be  placwl  in  iiomibitiii,  everything  being  sent 
mounted  und  rcawly  to  woik  fix>m  the  works  of  the  tErlikon 
Comjmny,  near  Zurich.  The  Sainte-Geneviive  library  will 
be  tthorlly  lij^biod. 

Tho  Distribution  of  Hotivo  Power.— This  appli- 
cation of  electricity  is  more  or  lesd  general  among  the  cen- 
ti-al  stations  of  America,  Uy  the  use  of  elt-clro^niotora,  not 
only  for  ventilating,  knife-cleaning,  •Vl-.,  but  also  for 
heavier  work,  snch  a«  printing.  The  em[)toymentof  small 
eir.ctro-motni-s  fi>r  donte.stic  use  does  not  Heeni  to  have 
received  such  a  devolupmcnt  as  might  Ijc  cxi>ectcd  in  tliia 
eonntrj',  though  no  doubt  when  eentnvl  ntntton  distribution 
for  light  is  more  gcnenii.  ihtse  will  lie  used.  At  Salsbuj'g  the 
L'mplnymeiit  of  electricity  fur  use  with  motors  in  the  daytime 
is  greatly  extending,  niAuy  moturs  of  tho  Siemenn'  ty|>e 
K''''»o  iV  to  I  ^i-'P'  t"*^*  lately  been  init  in.  These  work 
at  a  speed  varj'ing  from  I,SO0  to  U,ftOO  revolutions  per 
minute,  and  an;  it^ed  for  vcntiliillng  kitchens  and  billianl- 
rooniK,  aiiel  for  v;tn<ius  dnniextic  piir|Mww*. 

Now  Filament  ft-om  Rossia.  — We  notice  an  account 
from  Pittslmrgh,L".S.,o£a  >-igitfromM.dcI{outhoW8ky,eecr4- 
tary  of  the  KuHuiim  Lrtgalion,  t«  Mr.  flea Wo*linghonse,  jmi., 
to  bring  before  his  notice  a  new  filament  invented  by  a 
fellnw-countTj'man,  on  whose  bchuU  bo  haa  concluded  an 
im|K>rlJint  contract  with  Mr.  Weiftinghouse  rotating  to 
incandwceiit  lampa.  The  discovery  relates  to  a  filament 
that  is  ca|)abte  of  standing  so  high  a  leuiperutuni  as  to  give 
two  to  four  tiinm  the  light  with  the  Mame  power  as  tho 
^Ve!itil1ghou!ie  or  M<lison  lamjA.  It  is  luid  tho  fita- 
nieiit  will  give  more  light  for  the  horse-power  than 
two  arc  liim])6,  and  it  in  bo|>ed  to  lie  naod  instead!  of  arc 
light  nyKtem*.  Tho  etfecl  on  incaudeaceiit  lighting  would 
be  ti>  double  the  ca|Mcity  of  existing  plants,  while  riiiving 
10  |>ci-  cent,  in  fuel.  If  Mr.  VV'uslinghouite  han  taken  the 
niatter  up  we  mny  expect  to  hear  more  of  the  discflvery — 
meanwhile  rumour  requires  contirmation. 

Eleotrio  Tramways.  A  letter  from  Ijord  Bury 
appKooil  in  the  Ijini'hi'jltiiiii  /J«i/i/ 7V>/ of  the  26th  ult.,  in 
which  he  8uy:>  thiit  electricity  ua  a  motive  power  for  tram- 
ways is  not,  as  a  conosponderit  imagines,  "a  ploaount  rision 
and  a  vision  afar  off,"*  but  that  it  may  bo  seen  in  actnul 
upenition  by  anyone  interested  iit  the  subject  at  Canning 
Town,  London.  LonI  Bury  is  chairman  of  the  Electric 
Traction  Comiany.  New  Hroad-stmet  Hcuse,  which  has  it 
contraxrt  with  the  North  Mutrojiublau  Tramways  Comjiany 
for  working  a  jjurtion  of  their  line  ex])erinit>nla,lly  ut 
Rr*t,  and  aftorwartls  to  be  extended  to  the  rest  of  their 
Rystcm,  Tho  ex[>erimenlal  car  is  now  at  work  with  com- 
plete success,  and  be  invites  [Hirnons  interestod  to  insiwct 
the  sistem.  He  states  tlwt  thoy  lU^e  propiirod  to  equip 
Lnimwn>'B,  which  in  point  of  «conomicnl  working  will  t;om- 
{nare  favourably  with  horsc«,  und  that  the  system  is  in 
actual  openitiui),  and  suggests  that  the  vision,  however 
pleasant.  U  not  a  diatom  one. 

Bfooldinffs. — Not  the  least  important  qnestion  where 
artistic  uluclric  lighting  luw  to  be  considered  is  that  of 
routildiiigs  for  the  wood  c^ng  containing  tbu  wirea.     Of 


course,  in  running  tho  ooiidnctors  for  -.vn  itialallalioti.  it  is 
t\\iiltt  erwy  to  tirinn  in  hundrwl«  of  jiinU  of  unliriAiy  white 
wood  moiiUling  and  nut  it,  il  tort  rt  ft  tniirrf,  all  ovei-  the 
Siiilcliii;^ ;  hut  iti  a  gnoil  hoii»e  it  is  nft«n  ver)'  noaxsuy  to 
coiiEulur  iho  detumtivu  etlect.  of  tlio  nmiilJint:  wIhto  thfl 
wires  an,'  mil,  so  that  they  may  lie  hoth  hai-moni.m*  wiUi 
the  siirrnniidin^,  and  not  iioticcuWy  [iruniinent.  C'onsider- 
able  iitt«iitiuii  to  lhi«  delail  of  electric  lijihuii);  'has  Ik-lmi 
given  lij  Mr.  F.  floerfi  Ilnw-ai-d,  L'lpvckml-stiiutit,  W. ;  and 
we  hiivft  alao  lately  recoivwl  a  vet}'  ""^^  J?"*  "P  ];iuiii»hlot 
from  Mr.  Sumucl  KiliitH,  AHwrt  Mmildiiifi  Vorkw,  Xt!wliiii-)% 
containing  Rortions  of  hi^h  ntu&s  tnonldiiigs  KuilJiljlf!  fin-  ihi^ 
piu'iKiBu.  Tlia  |iaiu|>hlel  loiiUdna  some  Ave  or  six  hnndrod 
dcsiniiK  i>f  mtmlditigN,  )>linlhi«,  roriiHTfi*,  jiicliire  raiK  Ac. 
Ft'oiii  wliicli,  ill  litliii^  .t  house,  cluutriuul  un^iiivunj  tni^ht 
aalect  to  snit  the  rwiiiircmoiits. 

Windmill  Electricity.  -  The  idi-a  ifi  AmericJi  of 
iit-ilisiri;;  wind  jwwi-r  Ijy  the  aiil  of  »tai~.n;i'  Uuii'mvj  for  the 
Iiur|)060  of  ligbtf  hml.,  anti  (tower  is  ver)'  eoon  to  Im  ptit  bo 
u  {ii'iK'tical  Uii*i  in  a  liuildiri^nlfHit  to  he  erected  in  Minmvi 
jtolis,  U.S.  A  windiuill  iMjiiihltt  uf  K'^'i"t?  "^  ''  I'-i  ^''^'' 
afiftoon  mile  hroeut,  will  1>c   Rxvd  on  the  towpr,  nnd   onn- 

etod  tn  a  dyiiiimn,  which  will  I'hai'pf  iircutmdalors  when 
^e   wind   Mows  almvo  a  curtnin  r<tt<r.     A  rt'cordin'^  wind 
pi'OKUrv  piii^,  und  ti  rocoixltnf;  %'oltiiietor  wilt  be  provi<lcd 

10  show  at  finy  lime  what  has  >K!on  put  into  iho  Iwittaries, 
and  a  rucordiiig  anipei'Hniutor  will  \ns  uonnoctcd  in  ihu 
circuit  to  show  what  hns  hemi  t;ikcn  out.  The  plan  ax 
descrihetl  }n  i|uitr  foaflihlo,  and  ilR  fiilfilmonL  iti  waUrliud  for 
witba  gool  deal  of  interest  at  the  locality  that  thi^ir  frij-iil 
nor'-w«rt<>r«  may  bo  turned  to  itomo  nccount  townnis  di- 
minishing irmteail  of  increaRitig  the  j^  and  toal  hills.  It 
imiy  ho  nicntiortcd  lluit  Prof.  BIythc,  of  OtiiaKo*"'.  I"aa  snc- 
cve«fiilly  iiM-d  wind  jmwor  for  driving  tlyrutniua  Lo  rliur^o 
iMtlerie:^,  as  also  have  the  French  .lulboritie^. 

Fir«8  &oin  Eloetrio  Wires.  -There  have  I>een  quite 
a  largo  niirnlicr  of  cjism  of  lin.'  causod  by  olMlrio  li;<ht  wircy 
rejiortcd  from  Anieiica,  the  Lotus  ('Inb  and  the  oflictw 
of  the  .imrrifan  Mtigit:inf  both  hitving  a  near  Mcape.  Mr. 
Heaiihy,  of  the  I'bcpnix  Firo  Office,  hoa  insistocl  on  a  much 
hi);hcr  cIium  nf  instullutiun  work  in  this  Luuiitry,  and  Co  tho 
stringentprocftiitionR  >{or«rBily  .■ulf>|rted  hero  w<i  miut  give 
credit  for  our  immunity  from  these  ncctdente.  The  same 
com|ianitiv(.>  slovenliness  that  chunicttirisi!;*  thu  running;  of 
American  street  electric  light  ciihles,  milway  tI'ack.^  uiid 
motor  car  cables,  will  do  doubt  load  to  similar  woik- 
miinship  being  «m[iloyed  interiorly  in  c*t.il>lishnicnt*  whore 

11  slight  iK-cidoMt.  I'jin  eaUfiR  a  jjieat  dtiid  uf  damage.  With 
a11  the  atlvantagoN  tho  Americana  van  claim,  of  (luick  work* 
nmnship,  of  "  rushing,"  uml  "  Ijuoming, '  the  lulvantagt;  may 
bo  iHJiight  vury  much  loo  dearly  if  it  luiida,  in  a  conniara- 
tivoly  large  |>orcantii»o  of  cases,  to  liability  to  fires,  nnd 
wo  should  udviae  thosu  in  superintendence  to  insist  on  tho 
moat  cui'cful  pienuitiunti  a^^inst  fire  riiks  in  tliuir  country, 
such  HA  are  now  Iiap|)ily  quite  tho  ntle  in  England. 

Vacnnm  in  Lamps.— The  pro|)osal  bus  several  linios 
been  niiidc  lo  pn;|)iir(J  incamicHccnt  Uim|»  with  a.  hlamont 
which  will  need  no  vacntim.  Inde|H*ndently  from  the  dilfi' 
euUy  or  ini)H>ssil>ilitr  of  gutting  a  filament  which  slndl 
fulfil  the  rwniireracnU  of  such  a  lamp,  some  experiment*  of 
M.  Cailletet  go  to  ahow  that  t-bo  Abacnce  uf  the  vacuum,  if 
ono  may  line  aneli  a  phr.i«u,  is  by  no  luean;^  desiifdilfi  on  the 
More  of  clficieiicy  of  tho  light.  M.  Caillc1<.-t  biu  found, 
when  he  has  oxpvrimont^Hl  with  heating  of  wirea  by  the  {Kie- 
Kige  of  oloctricity  luidtir  dilferenl  prc«sures,  that  the  hunting 


effoet  docrtiase*  a«  tho  pressure  incroises.  A  current  thai  will 
melt  ;i  wire  of  a  ceriiiin  ihickiiww  under  oniinary  presswe 
will  tnily  ruise  it  to  n  diUl  rwl  huit  vxhen  nurrounded  by  * 
high  prcMuio.  This  would  |>oiiil  out  the  Bii|)iaioriiy  of 
i.iin])>*  with  It  high  vacnnm  over  thoso  filled  with  a  neutral 
Hnid,  or  with  air  whtn  funiished  with  an  incomUwtible 
filament.  Acn-m-an  circle*  are  agititod  with  a  report  of  a 
new  IIiii*si;in  fllamont.  aaid  to  bo  taken  up  by  Woslinghouae, 
wliiirh  will  btand  twice  tlio  ordinary degiw of  incandeseiince 
without  failure,  (tmnting  that  such  a  refracton*  mihatance 
were  diwniverable,  ami  was  perfi'clly  inrjombmailitu,  M, 
(.'aillel^tV  exjierimenU  Klill  show  llie  advantiigc  ot  the 
vacuum. 

The  Aid  of  Photograpliy-— •*^"«'ng  that  the  piofe*- 
sion  of  iiioctri«d  unj^iufeiing  i>i  a  practical  one,  faj"  mure 
thun  a  literary  or  thoorotic,  all  those  (■xtniiioous  mwms  of 
aiding  or  nilvaucing  the  pnirtictl  issues  of  the  bujtiiioa* 
should  Iw  rasorleil  to  by  those  working  in  itx  ranks.  A« 
an  aid  of  this  kind,  photogi-aphy  has  bcjpui  to  lake  its  place 
in  worlwliopB,  oa  tho  ly|w>-writer  in  liteniry  officea,  and  to 
an  enteq>riaing  young  engineer,  the  krinwledgo  of  itn  iiaea 
and  practical  acf^nwintJMiee  with  tho  molhoiU  of  pboto- 
^niphy  would  W  much  better  worth  acquiring,  as  a  nilo, 
tbiin  other  side  Itniiiches  of  learning  often  tikcn  up,  short- 
hand for  instance.  .Many  largo  engineering  vork«  now 
keep  thoir  own  |>hoU>graphic  aiijiorutiis  for  une  in  sending 
dewriptioiiH,  cataloguing,  obtaiutug  orders,  nr  keeping  (<nr- 
ticidiirs  nf  special  manufactures,  and  for  anyone  with  a 
little  s(m.rc  time  at  hta  di.^posal  it  ia  E)oth  a  pleasuiib  and 
iiiten^atiiij;  otuujwtion.  Messrs,  Liincaster,  of  Hirmitigbam, 
lire  pioiioei-s  in  cheap  sets  of  ]>hotogniphi»!  apjiaratiia.  Mr. 
Maylield,  lal*  manager  toMawson  and  Swan,  of  Newcastle, 
gives  attention  to  this  branch  us  much  aa  to  cloctrical 
accessories.  The  Stei-eoscopic  Company  aupi)!y  sets,  and 
give  inrti'uction  free  to  purchasers,  and  there  are  some 
admirable  elawe*  at  tbo  Polytechnic,  Kogcnt-rtreet. 

Overhead  Wires  in  New  York,— Not  a  little 
exdteniunt  has  been  caused  tn  New  Vork  by  the  finding  of 
the  vettliet  by  the  jury  investigating  the  death  of  Meyer 
rttreifler.  a  hid  who  was  killed  on  April  15  by  a  shock  from^ 
an  electi'ic  tight  wire.  Or.  Otto  A.  Moqps  gave  ovideni:oas 
to  danger  of  high-tension  currents,  and  etignt&tisod  over- 
head wires  as  "a  per|>otuat  tnonace  to  humui  health, 
and  a  consiiint  dimger  to  human  life.  In  Europe,"  he  said, 
the  ovorhcatl  system  would  not  bo  tolenileil  one  instunL" 
In  a  case  of  general  brcaka^u  at  a  Rre,  Dr.  Moses  said 
there  mouIU  bo  much  danger.  After  an  hour  and  a  half's 
dtdiheration,  tho  jury  funnd  that  the  death  was  due 
to  the  neglect  of  Ihe  United  States  llliuniiuting  Co[D[)any 
ill  not  reninving  tbo  Ioohb  wire,  which  was  shown  In 
have  iwcn  harjgin^  there  for  more  than  four  wuuk«,  thereby 
ondiingoring  the  life  of  tho  public.  The  .V«ic  i'firk  rt'or-W 
organised  a  etnnmission,  consisting  of  an  electrician,  a 
photogi-diiber,  and  a  i-oporter,  Ut  investjgatfl  the  state  of 
tho  overhead  wirm,  und  ]>ubliKho3  many  columns  rejiortiut; 
upon  the  i^:inie,  calling  attention  to  the  fact  tliat,  had  a«  il 
hiu  been  believed,  it  was  nothing  to  tho  real  state  of  the 
easf^i,  wires  of  all  kind  being  ciixcil  up  indiscrimin-iColy, 
with  proraii^e  of  ntmoHt  ilaiiger  in  ante  uf  lire  or  accident, 
and  eoncludus  t.hut  "the  wirt^H  will  have  to  be  |Nit  undet^ 
ground,  or  else  many  of  the  public  will" 

The  Electric  KdRbt  la  Another  NewsiMi|>er  Office. 

Thoro  if",  aoci^niing  to  the  .VVw  JVi'ViVr'/'utii/  AV-k't,.!  vi'iy 
complete  eleetrie  light  pUnl  iii  the  new  huikliug  of  the 
P'Mt-Dixjfitrh,  St.  Louis.     The  dynamo  is  of  the  EdiMin 
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standard  typo.  The  capacity  of  the  <lyiiamo  DiAchine  is 
300  16'C.|>.  lamps,  whilo  Iho  feedcni  aniJ  nuiiiin  of  the  wiring 
syMtein  are  iimiwrtioned  for  fiOO  IGc.j).  lamfM.  which  |iro- 
ndes  luiiply  fur  the  atiticiEwtcd  incrcfue  to  500  laniiia  of 
LC-c,p.,  or  iOO  UiniHt  of  20-c.]h  Since  tha  ilyiiiuno  is 
ox[)cete<l  to  givo  silmort  continuous  scrvico,  the  belts 
are  ««  ari-Jiigod  that  iwwer  may  bo  bad  from  either  the 
Uoi'lisH  iir  highsjK'ed  engine.  The  dynamo  is  aUci  jiio- 
ridod  with  a  atiliatAiitial  brick  and  cement  rnimdntinii 
»Untioiiiitcd  by  the  n-omlcii  liase  frame  nBcesaary  for  insula- 
liition.  Onthi«  wiKxIonfntmo  the  side  nilxuiviiecuntly  I»»lt«4i, 
the  dynaniu  lieiiig  hebl  in  {lusition  by  lU  oiini  weight  in 
coniioction  with  the^ovea  into  which  tht'  nlidv  rails  fit  to 
kee))  iiiilleys  in  line.  The  net  wcij^ht  of  the  dyntiino  la 
2,9S01b,  Th«  floor  8|)ace  occupied  66  by  ^Oiii.;  the  h«ight 
Jibovo  base  of  framo  4ft,  The  diamctBr  of  (tiilicy,  12iii.; 
revutiiticin  of  ni-mntiire  per  niinutu,  1,100.  Thn  25  b,|). 
required  to  drive  amintiire  when  tuiiler  fidl  load  in  trans- 
mittud  by  a  light  double  endless  Hchnltx  licit.  On  tho  side 
Will],  iu  positiuti  iun«t  convcrii«tit  for  tbv  eiigineor,  tiro  foiuid 
the  regulator,  the  prefMiire  indicator,  the  ampera-meter  tind 
thi?  griHind  dttH'ctor. 

I^tating  in  America, — The  following  uro  some  of 
the  nunierous  iteniB  of  new  pUittB  and  extensions  in 
AintiHcu  : — San  Fnim-iKco  is  to  liiive  another  Iftrge  station, 
with  a  ciij^mcity  of  1,000  arcs,  and  a  g«o«IIy  number  of 
incandeecenta ;  in  New  Jersey  the  Edison  Cotn|Miiiy  have  a 
contract  for  a  ventml  station  of  2,500  lights  Ht  Sea  lalo 
City ;  Sing-Sing,  New  Vork,  is  to  hare  a  large  central 
pUnt;  llagerttown,  Md.,  haa  100  arcs  and  1,200  incandes- 
cents;  Knoxvillc,  Tenn.  ;  KobcrtsviUe,  Conn. ;  Sunta  Ana, 
C'alift^rnia,  mo  Hgfated ;  Gi-eeiiTille,  South  Carolina,  in  to 
have  60  aiui  and  400  iiu'arid&icenta.  Under  the  United 
Company  many  central  stations  are  being  iiit>tall»().  Amutiy 
otlioi's  mny  lie  mentioned  Freehold,  N.J. ;  Jackson, 
Ohio ;  Ureemnlle,  MIhs.  ;  Charlolteavillo,  Va. ;  Iiaredo, 
Ter. ;  Oswego,  N.Y. ;  Coo]>er8towii,  N.Y. ;  Fulton,  N.Y. ; 
MnMilon,  Ohio;  Chcto|m,  Kansas.  We  may  mention, also, 
in  the  way  of  iaolatal  plaiiLa,  the  Avcnie  Hotel,  at  Rock- 
away  Beach,  to  have  a  4I)0-Ii(;bt  plant;  Omaha  and  t-tnuit 
Smelting  and  Ilt'fiiiing  Comimny,  Oniaha,  Neb, ;  Marshall 
Saw  Millft,  Miir»h:iII,  Cal. ;  Tivoii  Opera  House,  San 
Fninciftco,  Cal. ;  Kan  Francisco  Conluge  Factory  ;  Los 
Augt'les  College,  Los  Angeles,  Cal.  ;  Puget  Lumber  Cuui- 
jwny's  Mill,  Port  Ludlow,  Washington  Territory.  New 
^'ork  City  baa  asked  for  tenders  (or  lighting  tho  city  etroets 
with  some  400  arc  light*.  These  arc  a  few  out  of  numher- 
lesft  items  with  which  the  American  im[>cra  teem.  Mattera 
seem  to  I>e  pretty  brisk  wiih  eWtric  lighting  over  there. 

I  Eooontricitics  of  Ughtning'.  -The  following  letter 
appeared  in  the  Ti'H'f  of  May  26  ; — "Sir,— The  case  men- 
tioned in  your  impression  of  to-day  of  iliree  persona  sitting 
together,  tke  two  outer  ones  being  killed  by  a  stroke  of 
lightning  wbilo  the  middle  one  escipad,  is  known  to  elec> 
iriciane.  Arago  {AiiH«aiTT»  for  1038)  and  others  have 
recorded  many  examples.  On  the  Snd  of  Auguet,  1785. 
lightning  stnick  a  stable  at  Knml)Oiii1let,  where  ^3 
horMM  were  rangeil  in  a  line,  aide  by  side ;  the  two 
outer  ones  oidy  were  killed.  On  the  SSnd  of 
August,  180S,  a  house  at  Knonaii  in  Snttwrlund  was 
Btnick.  Five  thildren  were  sitting  on  a  Ijonch  in  a  room 
on  the  ground  floor.  Of  theeu  the  fin^t  and  liittt  ween  killofl 
on  the  s|»ot,  while  the  oilieiN  exjierietift'd  only  a  violent 
shock.  Tn  ISO]  lightiiitig  fell  on  a  windmill  ncarChartres, 
and  sot.  it  on  tiro.  The  millor  was  :Lppro3<^hing  the  mill 
between  a  borse  and  a  mule,  both  laden  wilb  corn;  the  two 


animals  wore  killed  on  the  spot,  while  the  miller  e6ca|>od 
with  a.  severe  shock.  In  attem|>ting  to  explain  such  facts, 
Arago  instances  the  ca«o  of  n  bar  of  metal  etiiiek  V>y  light- 
ning, which  was  apparently  not  much  damaged,  except  at  the 
spols  whore  it  made  its  cntniuco  and  its  exit,  ho  that  in  the 
nV>vc  cuaefl  the  intermediate  bodies  simply  transmitted  the 
charge.  Many  cues  are  cited  to  show  that  human  beings 
resist  the  efT^cte  of  lightning  more  jMwerfully  than  the 
lower  animals.  It  is  difficult  to  generalise  on  eiuh  caaea  as 
the  above,  however  iinmeroua  they  may  be,  seeing  that  wo 
sometimes  meet  with  exceptional  cases.  The  following  was 
related  to  a  nephew  nf  mine,  while  vicar  of  Denchworth, 
near  Wantage.  On  the  9th  of  June,  l«:i2,  a  woman, 
Maltha  Warmaii,  was  walking  from  Wantage  in  tonipany 
with  two  men,  she  occupying  the  middle  place,  when  alH>iit 
l.30|LRi  they  were  struck  by  lightning  and  fell  to  the  ground. 
Tho  men  soon  regained  tht^u-  foet,  but  tho  woman  wus 
dead  :  her  face,  Ixxly,  and  clothes  were  cut  and  torn,  her 
stockings  set  on  lire,  and  her  boots  much  mnt  But 
feeing  the  curious  way  in  which  lightning  picka  out  bits 
of  metal,  it  must  be  noted  that  she  had  been  carrying  an 
unibrelU,  she  wore  steel  in  her  stays,  and  had  wire  in  her 
bunnvl,  which  was  fused  and  twisted.  A  cross  by  the  way- 
side still  nmrhs  the  spot.— I  am,  &c.,  C.Tomlinsoh,  P.K.8. 
Highgate,  N.,  May  31." 

Soath  Konsinston. — The  official  report  of  Ceneral 
Kesting,  K.I'^,  U|>on  the  electric  lighting  at  South  Keiising- 
ton  Mnsenni  showed  good  things  for  the  electric  light, 
(rencnd  Festing  stated  that  tho  coat  under  the  new  lighting 
last  year  wus  iM, 224  ;  the  cost  of  the  same  lighting  with  gas 
would  be  X2,8|.'i — a  saving  of  i^t,621  in  favour  of  electric 
light.  Tliese  tigiu'cs  seem  to  need  some  comment,  as  it 
is  hardly  likely  that  if  it  were  quite  clear  that  a 
saving  of  more  than  half  were  eir6ct«d,  and  that  the  same 
could  be  expected  from  every  public  institution,  so  few 
public  gallorios  would  have  been  lighted.  There  are  galloriea 
and  gnJIeriea,  and  at  those  where  the  gas  lighting  itself 
might  be  coniiiderabty  reduced  with  a  dilTerent  dispo- 
sition of  gas  jota,  electricity,  of  course,  baa  by  far 
the  better  Held  before  it.  In  galleries  centrally  tiglited, 
where  the  disiKwition  of  the  gas  jets  has  been  care- 
fully attended  to,  and  the  greatest  possible  effect  from 
gas  obtained,  it  is  well  known  among  electrical  engi- 
neeiti  that  it  is  not  always  possible  to  prove  an  advan- 
tage on  tho  score  of  cost,  and  it  is  generally  u|k>i) 
the  distinct  benefit  from  atwence  of  heat  and  of  dirt 
that  tho  electric  light  has  been  adopted.  But  this  favour- 
able disjMMitiori  of  gas  is  not  ulways  present.  In  many 
galleries  there  are  long  lines  uf  tiaring  gas-jet«  down  each 
side  uf  the  room,  somoiijoea  containing  many  hundreds  of 
burners,  placed  high,  to  Iw  rid  of  fumofl  or  ecorchirig,  and 
thorufure,  seeing  that  light  varies  as  the  aqnare  of  the 
dtst;uice,  considerably  extravagant.  It  is  those  places 
where  we  can  best  sec  tJie  way  to  advocate  the  electric 
light  on  tho  score  of  cheapness,  as  woU  oe  of  clcanli- 
now.  One  gallery  in  Bond-street,  hitherto  lighted  with 
double  rows  of  gas-jHjMS,  containing  TiO  burners,  is  now 
lighted  with  12  or  14  incandescent  Umps  of  BO  cp.  ijuite  aa 
oflectivcly,  if  not  more  so,  than  with  the  gas.  The 
additional  advantage  is  alsofoimd  of  imn^cdiuto  light  being 
obUinable  by  the  motion  of  a  switch  bundle,  instead  of  the 
troubloiiii  method  of  lighting  a  taper  anil  proceeding 
giydually  around  to  light  the  rows  of  burnent  while  the  gas 
IS  escaping.  Wo  commend  the  sci'lotis  consideration  of  the 
South  Kcuitiiigton  rc|»orttothe  pi-incipaU  of  the  National 
and  other  galleries, 
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Me«*r8-  Sinmeiis  mid  Swmi  i»l  the  ('rjstal  Palace.  Simple 
and  ol«^ttt,  or  Hcb  uritl  oIulkornt«,  the  lij^hl.  tnnrls 
itaclf  easily  to  «ilher  trcattnoiit,  and  vro  tovc  Jlluslmtioui! 
this  week  <if  some  of  the  more  imticeaWc  arnl  novnl  designs 
of  artistic  fittings  doeii^iied  niid  mn«ic  liy  Fiirfiday  nnd  Son. 
Thft  spflciality  of  the  firm  seoms  to  Ijc  thutof  I.p.»«awork  in 
all  its  forma — poli!?he<l,  and  gilt  or  silvcroil,  in  air^^  and 
elegant  sbapos,  as  distin^ii«h«(l  from  ihn  nw>re  jiontlBmiis 
of  somo  other  fonna  of  fttting«.  Xot  a  Itttlo  of  thi:*  etTt'ct 
ia  due  totheapedal  holder,  named  the  "Sydcrihani  Holder,"' 
of  which   we  give  »ii  ilhii'traLiou  (F^^.  1).     It  is  nuule  in 

fiiorccd  brawivrork,  of  a  8ha|)<!  that  fit«  ftnrl  carrier  nut  the 
inon  af  the  lampglohe,  and  oniihlos  the  binii)  tt^lf — groniid 
glaHii  or  plain — to  be  lilted  in  hoitnry  unadoniod  in  m»iiy 
dues  moet  effoctively,  a  result  hftrdly  nowiMe  w-ith  the  ntd 
fomiB  of  oiitAido  wire  spring,  or  la]-;^c  mclii.1  ('Jlst^s.  The 
fittings,  FigR.  2  and  3,  nhow  this ;  nne  is  a  simjile  little 
Atandiirrl  for  a  piano,  to  he  connected  with  u  Hnxilile  eoni 
to  the  vrati  )>]iii:,  and  mnvcd  aixnit  on  thu  piano.  The 
arm  is  jointed,  the  joint  Sein"  a  noiRciitric  contiu:t. 
of  two  hnuu)  apheri»,  U  nnc  liulde  to  HhorLcinniiL 
Pi^t-  3  id  a  verj-  iisolal  little  |  lotiduiit  with  a  white 
porcelain  rihhod  reflector,  hohind  which  the  lamp  is  hnnj; 
for  use  in  front  of  pictures,  or  in  sho|)  windows,  or  any 
position  in  which  tho  li^ht  i«  rof]iiire<l  to  ht  giiftrde<l  from 
the  eyes  and  thrown  in  frtmt.  The  i:c(itrr  of  gmrity  is 
fihifteu  by  means  i>f  the  wire  arm,  so  ax  to  caat  the  reflector 
forward  as  shown. 

A  very  pretty  design  is  shown  in  Fipt  4  laiA  .'»,  which 
Mowv.  FariKliv  have  made  their  own.  Filigree  work  of 
haiid  bnmmererf  fhil  hraiw  in  h'ttle  ctirU  surround  th<^  op^il 

Shus  inside  which  iho  lamp  in  tixetl.  It  is  au»|>undL-il  on 
exihlo  coitl,  which  is  often  v:iricmBly  adornetl  with  l)eiul.s, 
op  rin^,  or  hnolu  of  Ka^tern  wood,  or  turned  in  linisui. 
Boiafttimea  these  peudaiit«  an.-  oxidiifed  in  iLnli<]uo  {Mtina 
hronzf,  to  increase  the  Oriental  cfioct.  The  jwrachuto  jwri- 
dant,  Pig.  6,  is  a  useful  and  very  onmmantal  little  tilting  ; 
a  flilk  «had«  with  fringe  shades  the  lump,  and  the  HuxiUo 
altuchmcnt  ia  coiled  on  a  sprinji  drum,  whitU  allows  it  to 
be  ntised  or  lowered  by  slight  pull  of  thu  c-onl  in  the  man- 
ner of  the  patent  hlindn.  Me^ra.  Faraday  mn,kc  itevcriil 
jjAttenis  uf  oniAinontJil  euunterwei^ht  pi-ndanta  with  cords 
and  pulli?ys.  An  adjiiHtable  (wndant  invented  by  Sir  Darid 
Salomons,  and  named  by  him  the  "I'fii-fect"  pondnnt— * 
great  favourite  in  innUillatiuna,  buiiig  univer[<al]y  adjustable 
— has  three  eonis  of  attachment,  which  run  over  n<:|nrate 
pulleys,  BO  that,  Iwsidea  motion  up  and  down,  it  i-an 
be  tilted,  and  will  remain  pointing  in  tmy  direction. 
This  fitting  is  very  useful  Iwth  (or  ladies'  drcasing- 
rooitis  (where  verji'  pnrticular  and  artistic  opemtionit 
muBt  he  performcl)  and  aUo  for  dtiiwiii^  uthces,  ua  il  <;jui 
he  raised  or  lowered  and  shaded  from  the  eyes.  The  fittings 
illustrated  by  Figs.  7  and  8,  the  Hor.il  and  celandine 
brackets  are  of  hammered  copper,  or  copper  and  brass 
mixed,  of  a  leafage  or  tloitil  design,  aiid  are  vtry  efl'cctivc  in 
certain  {Hiisitiorts,  tlio  wainilh  of  the  rodeclion  of  the 
IJoliahe<l  cop|ier  being  harmonious  and  soft.  A  hand- 
aomo  electrolier  U  illiutrutcd  ut  P'it;.  9,  selected  out 
of  Hevenil  varionw  and  uqiially  artistic  designs  suitable  for 
use  in  largo  dnLwing-rooms  or  similar  jHiHitions.  ft  is  in 
wrought  and  turned  hra-sv*  work,  cliiiaetl  by  hiind,  Imfugo  in 
decorated  rfjxmm'f  work,  with  engnived  amis,  and  with  fili- 
gree bniSM  work  crowns  to  tit  the  cut-glass  pine  shapc^l 
uiadcs.  These  electroliers  are  also  very  ett'octive  when 
iiniflhed.as  is  often  the  case,  in  aiitiqne  oxidised  silver,  and 
with  cnmtron  suspending  cords.  Of  HtatidanU  of  all  kindit  (or 
offices,  writing  tahlee,  drawing- rooms,  and  hedruuni^  there  is 
a  large  variety.  Wo  iltiintmbe  one  a  little  out  of  the  com- 
mon, Fig.  10.  Tlio  8Ui.nd  is  a  scnlptiircd  mask,  with  KeniiiB- 
eancc  decoration,  and  hears  a  silk  nhade  with  hice  fi'itigo, 
and  is  very  siiitnblc  for  n  lady's  boiirknr  or  druwiiig-rooin. 


THE  EFFICIENCY  OF  INCANDESCENT  LAMPS  WITH 
DIRECT  AND  ALTERNATING  CURRENTS.^ 

BY   W.   r^   AYllTO.S'   AND   JOHN    IKKKY. 

It  is  now  well  iiixli'i-^itooil  thai  in  oiilcr  to  economically 
'.ftjitrihutc  [jowei"  by  meniig  of  electricity,  it  is  neces^iry  to 


employ  a  high  iiotcntiul  difTorenoc,  or  P.M.,  Iratweon  the 
mains  and  a  small  current  flowing  through  them ;  while 
considenitions  of  safety  roquiro  that  the  P.D.  between  (he 
lofitls  in  iho  houses  sliall  not  exceed  100  or  200  volts. 
Hence,  some  syFtem  of  converting  a  large  P.D.  and  a  aniall 
cnrr4>nt  into  a  small  \'.\).  nnd  a  large  current  haa  to  he 
employed,  and  the  foiu'  systems  of  convonaoa  that  have 
hitherto  been  devised  consist  in  the  employment  of — 
(1)  motordynamoft,  (2)  accumulators,  (3)  alternating  current 
transfonnent,  (4)  direct  current  tran^furmcrs. 

Of  these  four  methods,  the  third  is  the  one  that  is  most 
extensively  utiliKod  at  the  pre^nt  time ;  indeed,  it  is  the 
only  system  of  conversion  tlial  is  at  all  extensively  usetl,  at 
any  rale  in  this  country.  But  in  view  of  some  diroct  cur- 
rent system  of  coiiTersion  coming  also  into  common  use, 
there  arises  a  i^ttestion  of  considerable  Jmpvi-tutice  to  the 
cuniinmer — viz.:  Is  more  light  obtiinud  with  the  same 
exijcnditttre  of  power  with  direct  or  alternating  current*  I 
And,  apiu't  from  considerations  o(  the  electric  <li»tribiaioii 
uf  power  on  u  Wge  scaIo,  the  answer  to  this  <|ue«tion  is  uf 
imponu.nce  in  supplying  one  factor  towards  the  decisiun  as 
to  the  relative  advantages  and  disadvantagei)  of  direct  .tml 
alternating  currents  for  dutactiwl  inatallu lions. 

\Miere  the  eleetiic  energy  supplied  to  a  consumer  has 
been  chargeil  hy  meter,  peo|tle  have,  a-i  a  rule,  been  content 
to  measure  ouly  the  nuniiier  of  coiilonibs  suppliedt  ignoring 
altogether  ajiy  viu-iation  in  the  volts ;  but  as  electricity  per 
se,  ujiart  from  the  P.I>.,  ia  of  no  commercial  value  wliatever 
— and,  therefore,  is  unlike  wuter  ajurt  from  (iressure^itis 
clear  that  iu  estiniatliig  the  value  of  a  supply  of  clix-tric 
energy  we  must  measure  the  watta,  and  not  merely  the 
curronL  The  problem,  therefore,  that  we  have  attempted 
tu  solve  is  whether  a  lluard  of  Trade  unit  (1,000  wutt- 
hours)  is  more  valual)le  for  lighting  by  incundoM'cn I  iamjiM 
when  the  current  is  direct  or  when  the  current  is  ultvrnating. 

For  a  complete  wlntioii  uf  Ihe  pmblcm  wc  must  ascortain 
not  merely  the  "elhcteney  o(  the  himp"  or  number  of 
caiidlc^a  per  watt  with  the  two  systems  of  supply,  but  also 
the  life  of  the  lamp,  since  the  eost  of  lamp  renewals  iiiay 
be  OS  imiHjrtatit  a  iiuosUoii  fur  the  consumer  as  the  l»ll  for 
electric  power.  Unfortunately,  however,  there  does  not 
exist,  aa  fur  us  we  are  awaru,  any  accurate  iiifomuitiou  as 
to  the  life  of  an  incandescent  himp  with  varioiu  alternating 
P.Da.  Indeed,  the  data  at  our  disposal  for  the  life  of  a 
lamp  with  various  uuii-alternating  P.D«.  is  most  moagrv ; 
and  if  any  raeniljcr  of  the  society  can  supply  us  with  any 
infoniia tion  regarding  the  life  o(  some  fixed  type  of  incjin 
dvecunt  lump,  cither  with  diflerciit  direct.  P.Ds.  or  with 
tlid'ercnt  ulterualing  P.Ds.,  we  shall  bo  grateful  for  the 
information,  as  it  will  furnish  us  with  a  further  opportunity 
of  using  the  method  de.tcril>ed  in  our  pu|i«r  rend  IJefore  this 
society  for  deciding  "On  the  most  Economical  Potential 
Difference  to  Employ  witli  Incandescent  LampSL"* 

For  the  present,  therefore,  we  »ball  confine  our»elres 
solely  to  the  ijuostion  uf  etiiciency,  and.  us  it  is  known  that 
the  efhcieucy  of  an  incandescent  lump  is  incroased  with  the 
current  passing  (hruugh  the  lamp,  it  is  clair  that  to  obtain 
an  iicciimte  ('oin|)iirisoii  of  the  efficieitcy  with  direct  nnd 
alU'nialing  currents,  wo  must  employ  exactly  the  same 
current  in  both  cases,  or  rather  the  same  mean  s/piape  of 
the  I'lirrHiit,  (or  this  will  lie  uiost  likely  todevcloiie  the  same 
rata  of  prwhiction  of  heat  in  the  kmp,  since  this  rate  is  pro- 
portional tu  the  resistance  into  the  mean  Minarc  of  tho  etir- 
rent,  whether  the  current  bo  direct  oi-  alt«rnuting.  We  say 
most  likely,  because  it  must  not  be  assumed  without 
experimental  proof  that  the  reftistanee  of  a  filament  is 
exactly  the  Siime  for  tho  same  meun  square  of  current, 
whether  thnt  cuiTeiit  be  direct  or  alternating. 

Some  writers  have  stated  that  the  current,  as  meajiureil 
by  aa  electro-dyiuiiiioiueter,  retjuired  to  be  sent  through  an 
incuiidcscciit  bimp.  when  emitting  a  definite  amount  of  light, 
hud  a  different  value,  when  the  current  was  an  altaninting 
one,  from  whut  it  had  when  thu  current  wasdtiv:ct.  This 
diHWciice  might  l>e  due  cither  to  a  defect  in  the  dynaoio- 
meter  meiLHureniBiit,  or  to  some  variation  in  thi?  tight 
stan<lard.  If  tho  wire  with  whkh  tho  dynamorooler  is 
wound  bo  thick,  then  tho  current  density  may  he  fur  from 
uniform  when  the  current  ia  alternating^  and  ou  Uiis 
ac(v>iint,  a-t  ob»er\'ed  hy  ('aptaiii  Cardow  sono  years  ago,  a 
I'Bit.  Mao.,  April,  iSas, 
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[n  *ll  tb«  experiments  tbo  plute  of  the  filament  was  pcr|x^n(ticutai  to  the  ktvcii. 


dynamometer  might  sive  di'flPerent  roodings  for  difTbreut 
rat«  of  alternation,  while  an  iiKamdewent  Tamp  in  circuit 
remuncd  equally  bright 

To  avoid  this  posaihlp  dourc©  of  error,  the  dyiuiiionnster 
which  wad  conslnic'tDi i  hv  Mauirs.  Shephord,  Vignolcu,  and 
Wheatloy  (tho  throo  of  Ine  etudents  of  the  Cfintml  InRtilu- 
tirin  who  carried  out  the  itivestigHtioii)  wm  wound  xrith 
much  tinpr  wit-«  than  would  usually  Iw  employed  iii  the 
construction  of  a  dynamometer  not  required  to  r^d  cun-ent^ 
,  much  below  one  ampere.  The  dynamometer  wax  for  that 
r«ni»tn  nnncce«8«rily  scneitive,  and  il  requirod  a  fairly 
strong  spring  to  control  the  motion  of  tho  suspended  coil. 
Thia  led  to  an  nnnnccjisafy  wiiste  of  energy  in  the  d^'tictmo- 
meter,  hut  that  wa8  of  iiu  co»6oqu«neo  in  this  inv«Kti^mion, 
na  OUT  object  was  to  measure  the  mean  Bqusre  of  the  current 
most  accurately,  and  not  to  satisfy  the  condition,  which  is 
of  cnnNiderahle  importance  in  tli«  dmigu  of  commercial 
mrnsuring  inetrumonts^of  wwtingaa  littte«nergy  as  powihle 
in  the  inBtnmnenlfi. 


i/   * 


To  the  suspended  coil  of  the  dynamometer  was  attached 
a  mirror,  and  the  valuee  of  tho  deflection  of  th»  spot  of 
light  wore  det«rminod  bydirtict  comnarison  with  the  eimul- 
l4incoiis  rcodinp  of  an  accurately  cahbrat«d  s[)rin|j ammeter 
when  vAriraiit  direct  curreiiU  werw  sent  Uiriiiijrh  the  circuit. 
Tho  AcnnMlity  wax  such  that  a  dvtioctioii  of  41)0  ecule  divi- 
aioiia  was  protluccd  on  ;i  Knia  tiK'H>S  iiiclics  awuy  for  a 
current  of  '2-H^  aTn|M>reK.  which  uorru»puu(is  with  u  duDvction 
of  1 10  awdo  divi«o(i«  for  1-5  amjwrcs,  which  waa  about  tho 
uauul  current  pt»sing  through  the  dyniimomt-t«r  in  the 
actual  lamp  ex[)orimunl8.     The  values  of  the  vurroiit  could, 


therefor*,  he  aceiinit«ly  meiwured  by  the  dynamometflr, 
which  ia  indicated  by  T>  in  the  figure,  and  then,  by  know- 
ing what  rr;iclioii  of  the  current  paMtng  through  the 
dviiftmomDter,D,|Kis8ed  through  the  non-inductive  voltmeter, 
V,  the  current  pussinc  through  the  lamp  U  known. 

Any  error  that  migot  have  arisen  from  a  variation  of  t-ho 
light  standurd  watt  eliminated  by  takiug  succ«Miva  readincs 
with  a  direct  current  produced  by  a  Gi'smmB  dynamo,  6, 
and  wit]i  an  idteniiiliiig  current  produced  by  a  Ferranti 
dyriarao,  F,  the  ewitches,  S  and  j,  being  turned  to  1,  1  in 
the  firrt  case,  and  to  2,  '2  in  the  second.  The  Gnmme 
drnamo  was  ul»o  used  to  excite  the  field-magnets  of  the 
I'^ierranti,  a  suitable  current  being  obtained  by  a  proper 
adjuftmentof  the  resistance, /).  By  means  of  theresistanceB, 
?  and  /,  the  direct  and  alternatinj;  currents  pawing  through 
the  incandescent  himp.  L,  could  bo  rcsjwctively  varied  ;  and 
it  was  found  that  if  the  rusistances  were  so  adjusted  that 
the  reading  on  tlic  dyimmonicler,  D,  was  tho  same  in  both 
cases,  00  lueo  was  tho  roadiiig  on  the  Don-inductive  volt- 
molar,  V. 

It  i>  known  that  when  power  ia  supplied  by  means  of  an 
altoniating  current  to  a  circuit  of  resiBtuiico,  r,  ohmK  and  co- 
efficient 01  self-induction,  /,  secohma  that 

Number  of  true  watts  rr 

Number  of  meawired  watts"  ,^^^i  ^  ,^  ^* 

where  the  meaaured  watts  were  obtained  by  multipljnng 

^A^,t>ho  square  root  of  tho  mean  square  of  the  umpores  as 

mfjimircd  by  tho  dynamometer,  by  V^'i  ^^^ ■q>i»''o  root  of 

the  mean  square  of  the  volt£,  as  measured  by  tho  iiou- 

inductive  voltmeter,  and  where  -r  ia  the  time  between  one 

alternation  and  the  next,  or  half  the  iieriodic  time.     Thera- 

foro  tho 

XT      .        ,  TrJjTTi 

Number  of  true  watts  =  — r—  -  —■ — ^i 
JP  ir»  +  r»  t3 

where  in  our  case  r  and  I  are  the  resistance  and  co^jHicient 
of  self-induction  of  the  riirbon  filament  of  the  lump.  In 
the  firHtset  of  experiments  ti  lump  with  a  tou|>otl  tilanirnt 
VMt  vmployod,  but  the  exjiurimentK  wotnud  to  indiaito  th;it 
the  viilua  of  /was  not  quite  Bniall  enouf^h  to  nuilie  the  term 
/V^  absolutely  negligmie,  or  clue  thnt  there  waa  some' 
slight  uiutii.ll  iTidu<:tiun  Itetwocn  the  dyniimumctcr  coiU  and' 
a  small  bnus  vessel  containing  oil,  in  which  moved  a  damp- 
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ing  vane,  attached  to  tbc  moving  ceil.  Tie  results  were 
tliei'efore  disciiTdcd,  and  this  ve«(cl  nna  retnoveii  and  re- 
placed with  ono  made  of  rioti-coiidiicMii)J!  tiiaT»ri»l,  und  &\\ 
tnelal  near  the  dynamometer  was,  as  far  as  jioasjble,  romoved. 
The  tamne  siilMeqiieiillf  employed  were,  Rrot.  one  with  an 
M  )^hap«(l  filiinieiit,  und  aooth«r  with  a  *impl«  hoi'seshoe- 
Rhftped  filuiiifnl,  each  posaessing  littU  self-iiiuuction. 

'I'lio  litht  was  meaflurwl  by  com)^Mri»on  with  a  -.tandard 
candle,  the  two  Iwtng  placed  130  centimetrea  apart  on  the 
photometer,  P,  and  a  screen,  composed  of  two  pieces  of 
parfkHin  wjuc.  W,  with  eilvered  pajier  helweon  them,  «T»a 
adjti8te«]  until  the  two  piecen  of  wax  a|ii)ear(yl  n|itally 
hrighi,  the  oomparkoti  boing  l^rsl  mndc  when  the  screen 
was  looked  at  thr&u^h  ruhy-red  glaM,  and  then  through 
aignal-groen  gliias. 

The  following  is  .1  ^imjite  of  iho  rosidtR  ohliuned.  a  and 
''  beini;  the  distjuices  ro^^ioctivcly  of  the  scicen  from  tb» 
I  incandescent  lamp,  and  from  the  elandurd  candle  :■ — 

Itwillhoohiwrvod  that  in  I  he  sot  of  friiir«iicce»»iveoIi«erva. 
tiorw  given  in  Tahlol.  for  green  li;;ln,  thocaiidlt'-powcrof  the 
lanipupjioinitohcetaidily  incrc^utint;,  a  riwidt  prolMiMydiio 
10  the  linj<htnem  of  the  raiidlo  slowly  diminishing :  but 
»1thuugb  thiR  would  m.ike  I  ho  iili»otnte  detennitmtioii  of  the 
ettic'i'ency  ot  thv  iiictiiidc^ii'Nt  Ump  incxuct,  il  intnxluces  no 
crirjr  in  the  de<«rmin»tinn  nf  ih^n  relative  oRiciciiiries  of  the 
kmi)  with  direct  and  iilteniating  currents,  since  every 
oh»ervation  with  the  dir«ct  ciirrent  wiw  iuimediiktely 
tollowed  by  one  with  ultcnmting  tnrrcnt,  eu  tjial  the  diuuiih 
of  all  the  correspomling  dirwt  current  measurements 
may  be  safely  compared  with  the  maatia  of  all  tJie 
alteniitting  current  ineaaurrmeiits.  Similarly,  it  is  lui- 
im[)ortiirtt  whether  the  sumlanl  ciiridlo  used  on 
one  day  was  slightly  more  or  less  bright  than  the 
Btandurd  candle  uaed  on  the  folluwin^  dfty.  Further,  cincc 
for  n.[iy  two  successive  observations  with  the  same  coloured 
li^liL  with  direct  and  with  altcrmtting  cm'renC,  the  screen 
Was  at  practically  the  suma  distance  from  the  lamp,  the 
fact  tlial  the  rays  of  light  comirij'  fmni  the  lamp  made  a 
somewhat  ditterent  iinglu  with  the  eiu-luce  of  the  paraflin 
wax  from  tbc  angle  made  by  the  rays  coming  from 
tJic  candle  intro«!ticra  no  erivr  in  thiH  inve^ti^tiun  of  i^im- 
paralivf  ctficiencies,  although  it  might  very  likely  do  so  in 
the  akMluU  determination  of  the  efficiency  of  "an  jncan- 
dcscont  lamp.  In  fact,  the  simple  device  of  suocessively 
taking  ohiiervalions  with  direct  and  with  alternating 
curreiita  throughout  the  whole  investigation,  removed  most 
of  the  objections  that  nsudlv  may  be  madeagainat  photo- 
mctic  determinaliona  carn'ed  out  with  a  candle  as  the 
standard  of  light. 

UiRrcgarding  the  experiments  made  with  the  lamp  with 

the  looped  filament  for  the  reason  given  above.  Table  H. 

gives  the  Humniarx'  of  the  results  obtained  ;  and  the  concln- 

Bion  to  b«  drawn  from  them  is  that  although  the  watu  per 

candle  for  green  light  are  not  qmte  the  same  for  direct 

.and  .for  alternating  currents,  and  nlthough  the  watts  per 

'  candle  for  red  lichtaarc  also  not  exactly  the  same  for  direct 

■and  alternating, still  the  difference  between  the  results  is  so 

small  that  tt  may  bo  ]nit  down  to   eX|)Cnmental    error», 

and  thia,  combined  with  the  fnct  the  moan  of  all  the  76 

expLTimontfl  gives  practically  the  same  number  ni   watta 

per  candle  for  both  direct  and  alternating  currentii  leads  to 

the  practical  certainty  that   th*  'ffkunry  i>f  an  irKarvieiMiii 

tamp  it  the  same /or  both  <iir«i  ami.  aUemattng  currents. 


A  SMALL  SELF-SEGULAHNG  DYNAMO. 

Our  iltustr&tion  represents  the  improved  self-regulating 

Idynamonf  small  sine  buUt  by  the  Walerhnuiie  Electric  and 

Manufaclunug  Co.,  of  ffurlford,  C'uiin.     It  will   ba  remom 

bcrcd,  says  the  Eiefiriral  H'mUt,  tlint  the  rognlutiou  of  thtMti 

machines  is  effected  without  shifting  the   brushes.     It  will 

be  noticed  that  there  urc  tliri-v  hnulios  on  the  commutator 

^ — the  two  main  bnisbes  and  an  auxilt^iy  brush.  The  current 

from  the  auxiliary  brush  pabSGg  to  the  lamp  line  outside  of 

'ic  lield  magncbi,  and  Oio  current  from  the  upper  main 

t'bru.-sh  passva  around  tha  field  magneU  and  then  joins  the 

[ciuTent  from  the  auxiliary  t>rush,  and  the  i>um  of  the  two 

lii  the  current  poBting  to  the  lompia.    At  the  instant  of 


cutting  out  Ughta,  the  current  from  the  main  brush  docrfta»es 
while  the  current  )uu»siiig  from  the  armature  !>)•  way  of  the 
auxiliiiry  brush  iricrejueM  .  but  this  increase  is  in  like  pro- 
portion to  the  decrease  of  the  main  current,  and  the  cmrent 
on  the  tamp  line,  which  is  the  siun  of  the  two  comntx, 
remainK  normal.  This  baJ;(nci>,  which,  it  is  true, 
ditficult  to  ewnecive  In  [aiictice.  is  yet  vouched  for  to' 
plaro  ill  the  machine,  so  that  ite  ojwratJon  is  perfectly  ant 
trutie.  Thi^  new  machine  has  lieen  further  imjicovcd  by 
addition  of  a  now  hru*hhoider,  and  the  eommntator  is  com- 
|]oserl  of  droi)-f<'rge*l  copper  segments.  The  groove  near 
the  rim  of  the  jian  ]>revent>s  any  oil  from  saturating  the 
flour,  and  Ibe  «liiii!S,  with  itdju^tuhle  boIt«,  inaure  a  ti^ht 


Tbe  VatarlioUM  Dynamo, 

Mt.     I'be  dyimmo  illustrated  is  fumi&bod   for  plojita 
3,.%  10  and  12  are  lights,  and  for  incandeseeut  planta  of 
30,  50  and  100  IGc.p.  lighta. 


SHORT  SERIES  SYSTEM  CONDUIT. 


We  have  recently  referred  io  Prof,  Short's  syi«t«m  of 
using  electricity  for  traction  purpo«>es.  The  accamjumyiug 
Hgurc  ehowK  a  Acction  of  the  conduit  he  uses,  but,  fortuiiatolv 
for  the  ele«tncftl  ODgiiiearing  industry  in  Amorioa,  in  the 


jC 


Pmi". 


1 1.  — 'Sectiw. 


smaller  towns  our  cousins  seem  to  have  no  groat  objection 
to  the  iLse  of  overhead  condiicton,  which  are  less  expensive 
and  lets  ti-oubleaome  to  maintain. 


MAGNETIC  QUALITIES  OF  NICKEL* 

By  J.  A,   EwiNo,  F.I{.S,,  Pi-ofessor  of  Engineering,  Uni- 
verbily  College,  Dujidce,  and  G.  C.  Cowan. 

The  ex|»erimeiit8  described  in  the  {nper  were  nuule  with 
the  view  of  extending  to  nickel  the  same  Imes  of  inquiry  as 
had  been  pursued  by  one  of  the  authors  in  regard  to  iroQ 
(Phil.  Twj.,  188^  p,  923).  Cyclic  iirocesses  of  magnetisa- 
tion were  studietl,  in  which  a  niagnetidii|;  force  of  about 
100  cg,s.  unite  was  applied,  removed,  reversed,  again 
removed,  and  re-applied,  for  the  purpose  of  determining 
the  form  of  the  magnetisation  curve,  the  magnetic  sitscep 
tibility,  the  ratio  of  residiud  to  iiiduce<l  nmgactisoi,  and 
the  uuergj-  dia*i|jai«d  in  conscqucuco  of  hysteroats* 
in  the  relation  of  iiuigiietic  induction  to  magnetising  f'JTca. 
Curvos  are  given  to  show  the  character  of  such  cycles,  for 
nickel  wiru  in  three  couditiona :  tlie  original  kard-dnwii 


*  Abslnut  ot»  iA|*«r  rad  btliun  Uu  fiojal  SouMty,  lUj  17. 


^te. 


state,  aniiealMl.  xiitl  hardenei]  hy  streUhin^  after  heinu 
annealoil.  Tha  i<0'e«M  of  Btreta  have  also  l>e«ii  otominoil 
(1)  by  lottdiiiK  and  uiiloadiiii;  mn;.'iiatisn]  niL-kcl  wire  with 
wcifjnts  which  produced  cyclic  variatiodft  of  )niigituiliii.-il 
]mll,  and  (->)  bv  nugnctising  while  the  wire  wux  ^iibjcctad 
to  a  steady  pull  of  g]'i»t«r  or  Imm  njiiount.  'The  i-osidts 
orjnfirra  and  extend  Sir  William  Thomson's  obsen*ation  that 
longitudinal  pull  dimiiiiahes  niagnQtism  in  iijpkel.  Thin 
diminution  is  surprisingly  great.  It  outiirs  with  reepuct 
to  th«  induced  niugnotitini  uiidor  Loth  Urge  nnd  small 
magnetic  forc())t,  and  also  wilb  respect  to  residiuil  mngne- 
liem.  the  effocts  of  stress  *re  much  lew  oomnlox  tliaii  in 
rroTi,a.ad  cyclic  v«nAtionnof  stress  lironttendodlty  much  loss 
hj-atcrcsis.  Ciii'ves  are  yiven  to  show  the  induced  sud 
i-aeidual  mngnrtiiim  jrtwiueecl  Hy  various  niagtieti*:  iortoe 
when  the  Biotol  was  mutitained  in  oua  w  othvr  of  tortain 
Msi^ned  states  of  Rtr(»8;  also  the  Viirialiunx  o[  imlncuil 
and  rBsidutil  miij;;iietit)m  which  irero  caused  tiy  loading  and 
iiiiloadiii^  without  alteration  of  ihe  mofjiielic  field.  \^hic« 
of  the  luitiiLl  ni;tgnetic  RU«c«[itiKiility,  for  very  i«vh\v 
magiietiEing  fonies,  are  staled,  and  are  comjnred  wilh  the 
values  determined  hy  Lord  Kavleigh  for  iron,  and  the  rela 
tioit  of  tho  initial  Riiaccptihiltty  to  the  strcn  {ircHrii  is 
investjgut«d.  The  jiaper  coiisistx  iniiinly  of  dtugninis,  in 
which  the  renilU  uv  giapbtcalty  exbibil«d  by  means  of 
ciu-vee. 


LITERATURE. 


A  rvvlut-BMik  or  BiMtnokl  Bnl«»  mma  T*bm  for  tbe  um  of 
Zl««tri«Iaaa  uid  XoilaMf*.  Hv  Ji>hn  Mt'Mio,  C.K.,  and 
Avl>lt^w  J*)(i»>oN.  M.I.C.i:..  F.R.'S.E.  Pif-li  EOilbn  lUvi«p.l. 
[l^ndnn:  ChnilM  Unttiti  niiil  C'>.  i 

When  a  hook  of  thix  kind  hiis  rojirlioil  a  fifth  edition  in 
leas  than  foui-  yeui-a,  iinti  when  the  preface  to  each  pdition 
refers  to  correctiomt  and  additions,  the  interest  of  the  critic 
is  Apt  to  flag,  and  hiw  work  become*  a  mere  monotonous 
repetition  of  the  fact  that  "  another  edition  hoe  been 
issued."  There  is  one  uite  of  such  a  work  a»  this  which  is 
loo  often  overlooked,  that  if  geDerallv  adopted,  an  this  evi- 
dently is,  it  conBolidatoe  our  notation  and  nomenclature, 
and  tends  to  etop  the  vagaries  of  ambitious  authors  from 
framing  a  notation  for  themselves.  The  authors  of  the 
pocket-Dook,  however,  sbotild  bo  careful  to  aceopt  and 
define  lenns  which  are  practically  adopted  -  Ruch, 
for  example,  aa  "im|M)danee,'"  and  other  fpnns  sug- 
gested by  Mr.  Oliver  Ueavisidc,  and  cenemlly  used 
hv  ttuthors.  Magnetic  permeability,  again,  does  not  Snd  a 
place,  or  we  have  faileti  to  iiiwi  it.  The  authors  who  excel 
in  compiling  this  kind  of  work  have  not  only  the  ability  to 
decide  what  is  usctful  from  among  the  common  timpertr  of 
ongineon,  but  ahio  the  prescience  to  foresee  what  i»  at  the 
moment  only  in  the  air,  yet  in  the  near  future  will  be 
accepted  by  the  profession.  The  first  editions  are  not 
exiKctcd  to  be  complete,  hut  as  time  goes  on,  and  new 
editions  are  issued,  the  corrccliuns  iind  additions  should 
become  microscopicollv  small.  It  is  impossible  to  enter  into 
deUnilod  cnticiama.  \Ve  know  the  Ikm>K,  and  have  used  it 
matanlly  sinco  the  first  edition  ap|>eared,  and  always  with 
isfactioii.  Ktill,  there  are  some  alterations  or  emoiidn- 
tions  that  in  our  opinion  might  be  made — jmncipally,  how- 
^over,  in  arrangement.     Thus,  \\  6,  last  line  but  five — 

H  irorl:  W  -  F  L  -  (*q.  3)  L^  M  T"* ;  we  prefer 

^B         H'ont,  Vr  =  FL  =  (eq.  3>L  -  UMT"';  or, 

^»  Ww*.  W*  =  FL  =  LsMT-'=  (Of  3)L. 

Take,  again,  the  lableii  relating  to  mcusures  of  length, 
p.  24.  Tro  equivalent*  for  1  and  100  are  useful;  nut 
equivalent*  for,  say,  I,  2,  3,  4,  0  ami  10,  would  be  very 
much  Ditvo  useful. '  Further,  the  money  equivalents,  y.  32, 
uucht  to  bo  extiL-nded.  EAlimates  are  not  made  for  tranco 
only,  but  for  every  civilised  nation  under  the  suit ;  but 
,  while  SO  |ier  cent,  of  business  men  know  Komuthing  of 
,  fVonch  tnouey,  a  losaer  number  know  about  Spanish, 
Porliijo>P»e,  Italian,  Bniziliar,  Chinese,  Japanese,  iVc. 
Jiinipiitg  to  near  the  end,  p.  422,  we  object  to  the  attempt 
to  Anglicise  "  galvanojJasly."  i^uch  alterations  as  we  have 
HUggested.  and  similar  ones,  would  fnither  inmrove  a  work 
upon  which  the  authors  have  underitly  Ejianwl  no  puins  Co 
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nuiko  as  comprehensive  and  useful  as  |X)S8i)ile,  and  which, 
in  fact,  is  a  tieeessity  to  every  man  eoimoct«d  with  eloctrical 
engineering. 


CORRESPONDENCE. 

ELECFRIC  TRACTION. 
To  THE  Editor  ok  The  Electrical  Engisbir. 

Sir,— I  hope  you  will  allow  mo  to  state  a  few  words  in 
reply  to  the  letter  appearing  in  your  last  isaue  signed 
"  f'v.  .-MUnji."  What  he  states  about  the  Iriats  of  Mr. 
Kcckenxauh  is  (juite  true  ;  but  the  linos  upon  which  1  nm 
working  nrc  difl'ercnt^  In  the  article  by  .1.  L.  HulM-r  it  will 
be  !(eeii  that  |)rj/!tice  has  dictated  the  une  of  a  double  arma- 
ture. If  Mr.  .\IUn|i  will  think  agidn,  he  wilt  perceive  the 
reason  of  both  nrnuturca  IwiriK  itcrfoctly  cool— bocauao  the 
strain  is  divided.  H-id  the  full  strain  been  placed  u|>Dn 
one,  it  wouht  no  doubt  have  become  very  much  betit«d. 

()nc  of  the  main  {wints  I  aim  at  is  to  keep  the  armatures 
as  cool  ns  {tossiblc,  hecaiuc  of  the  (act  that  when  a  con- 
ductor l>6eome8  heate<)  ita  resiatance  incresiBOB.  Hence  the 
advantage  of  ctartiiig  upoo  each  journey  with  a  cold 
arniutui'C. 

Allot  her  fe^itiu'e,  and  a  very  important  one  too,  is  the  fact 
that  »  t[-.imi.'iir  in  urxliiiary  tmffic  m'nt  kf*p  iU  litM,  imI 
maiUr  thr  iiumlm'  <•(  Mopiui^tt.  Two  aniiaturcH  uiudile  this 
to  be  done  far  better  than  one  at  any  time  a  good  Bjieed  b 
rC':|Uirc<l  i>-ith  n  heavy  lond.  As  to  cost,  tbe  catrtn  question 
has  never  exceeded /iv/trMiMjjprr  mUe  rwi  for  wke  hurwfd 
iiiiiirr  llif  l*'ilirr,  and  this  conminption  wilt  bt<  re<luc<3(l  to  a 
halfpenny  as  tioow  na  the  cars  can  t>e  got  to  work.  Tbe 
comiiarison  is  considerable  iKitwecii  the  ^eveii  ton  electric 
locomotives  at  Stratford  and  their  load  and  tht;  self-con- 
ttined  cars  which  I  iirojuiae,  which  will  not  weigh  a  pound 
over  four  a  lid' a- hall  lone.  There  will  be  only  nixty  celK 
weighing,  with  their  total  cont«nt«,  COIh.  [)er  cell. 

I  am  decidedly  of  opinion  that  electric  traction,  like 
everything  eUe,  will  »taud  or  full  by  it^  commercial  value. 
If  a  fatlhing  ]ier  mile  can  be  nuved  over  homo  haiiLigo, 
depend  u|»on  it  it  will  be  only  a  matter  of  time  to  displace 
the  hor^'  for  tnimcnr  haulage. 

The  rejKirt  i-eforred  to  doea  Mrve  u  purfiose,  and  that  is, 
the  amount  of  energy  ust'd  to  do  a  certain  amount  of  work, 
the  present  car  cvniwlete  weighing  live  tons.  The  rejKwited 
trials  M  ith  acruniulutor  cars  in  my  experience  ha.8  bad  a 
good  efTect  ujton  the  public  oiind,  and  tmmwuy  com^ianies, 
like  sensible  jjeople,  will  »«  any  eyetem  of  electric  hauhij^e 
thoroughly  proved  tintt  upon  all  jioints  before  they  will 
a4to{it  it  One  thing  is  certain,  no  lialf-h«urted  men  need 
touch  the  subject  of  electric  iraction,  and  those  that  have 
the  pluck  and  energy  to  carrj*  it  out  to  a  nnccessftil  iseue 
shoiild  have  their  juirt  rewaru. — Yo\u>,  iS:c., 

Brixton,  S.W.,  May  30th,  1888.  A.  J.  JABIUN', 


TAA'ENER  COULU.MB  METP:I<. 

To  niB  Ei)iTt>Jtor  Thk  KtKiTim-.M.  En.iinkeb. 

Slli, — iVs  you  insertcii  in  last  weokV  Hf/^inoU  EnyitKer  a 
description  of  an  electric  meter  hy  l^rof.  Elihu  Thomson, 
which  ia  idcnticiilly  the  same  in  principle  as  one  luitented 
hy  me  in  1884,  and,  ax  ti  currr«[>onduiil  baa  called  your 
attention  to  tho  mutter,  I  feel  I  should  not  leave  the  indi* 
cation  of  my  chiim  entirely  to  others.  I  may  a<ld  tu  what 
your  currccpundcnt  has  already  stjttoil  that  had  there  heel) 
no  (latent  to  fix  the  date  of  inv  prior  claim,  1  conkl  have 
brought  Hm])le  testimon}*  that  I  liad  Iteuii  miuil*  liinu  prior 
to  iy«ll  cxpcrimoaliiig  on  the  heating  cllects  of  the  cur- 
rent, with  the  object  of  coimlrucliiig  nn  eleiUric  meter,  aa  it 
npiieared  to  offer  the  only  means  of  making  a  geneially 
miclul  instrmueut  iipplicabl'e  Wth  to  ulteriiaMiii;  as  well  as 
to  direct  currents,  and  which  resulted  in  the  adaptation  of 
the  tuW  with  bulbs  tu  that  puqio«e  as  the  only  solution  of 
the  difficulties  of  using  the  heiting  cflerts  of  the  cui-ritnt 
in  the  way  1  have  with  a  variable  BUiTOUuding  atinospburic 
temperature  and  pceesure. — Yours,  &c,, 

J.  TAVtSKlt. 

South  View,  Basingstoke,  Hauta,  ^lay  39,  \9»». 
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TO    CORRESPOND  EN  TS. 

All  RigkU  Jiaerved.  Seereiaries  <ind  Mitnagen  9f  Cmipanief 
an  -uiriUtl  h  /tirniiA  nvtke  of  Mfttings,  Time  o/  jVftc 
Shara,  InttcUiUioad,  Contraett,  and  axvtf  infornudion 
twiucifd  toilJi  Elttiriad  En^iie^rin^,  which  matf  be 
itdatftxH^  bf  tmr  ffodert,  Jm/etiiwi  are  iitfonuM  llutt 
any  accwM  oj  Uivir  mwHiima  stAmiUed  to  wt  will 
neeife  pur  ltd  amadem&m. 

All  ftmxmunmtvna  inlriuled  far  Ihf.  Edikff  thatdd  be  addresf/d 
C.  H.  W.  BiGOK,  J^-140,  SaUsi»iry  C-»irt,  Fl^  Street, 
Lonilim,  E.G.  Atumftnow  oommumaiiunus  wiU  Hot  be 
twtked. 

TO    ADVBRTISBRS. 

Adwriuewwjd*  fkovUi  Ar  <\iUr<JiA(4  to  Uif-  Ptthluher,  ISii-JiO, 

Salisbtiry  Court,  Fimt  Sirat,  E.C.,  nnd  yA'WK/ri  mwA  him 

not  laltr  than  notm  of  Tkursdai/.     Special  TenuB  fcr 

a  ttriti  eaa  be  armnged  cm,  applicatii/n. 

"BITDATIONS  VJICART"  Mid   "WART  PLKCES"  Advcrtiso- 

BMUts  wUl  b«  chuged  At  THREE  W0R08  for  ONE  PENNY, 

With  ft  MINIMUM  ehorgs  of  SIXPENCE. 


TO    8UB8CRIBBRB. 
■■Thjc  El.lC(.TmOAl,  t^MitSKKH"  can  he  had,  by  (kdtr,  jrcnn 
any  NewsageaX  in  TMen  or  Gouidry,  and  at  the  tumuvj 
HaUwiy  Statwm ;  or  it  can,  ^f  ynfened,  le  mpplied 
direct /nm  the  Offkf,  m  (Ae/dhwiny  terms.- — 
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Withiii  tlie  Pattal  Unioii    4«.    4d. 

B*.  ad.     . 

17«.  *1. 

©tfcer  VUtM. 4».  IW.      . 

..      9*.  8d.      . 

I9k    bl. 

(Po«t  Vne,  I^y«bl«  in  AdruiM.) 
Cheiiues,  Pmt    OJSee   owi/   Piistai    Ordrrs    ^or    Siihaenphoiu 
and    AdterHaetnaUt,    lAouid     Ire     tmuic    payaila    to 
0.    H.   W.    Biooa,    tS9-/40,    Salisbury    Court,    Fleet 
Strut,  London,  and  bt  en>md  "  Onim  Bank." 

NOTICE. 
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ffith  our  uni/  ofJanmry  6  m  yntv  n  Portrait  0/  E.  O&AVKS, 
Est).,Prrsidmt  of  the  Sociiti/  nj  Tfif/raph  P^nffinfers,  aiid  xtatfd 
intention  ^  ^ang  a  series  of  Purtraits  0/  eminmt  Elfclri- 
0/  tit  eentvry.  In  /tdjUment  of  our  promise  tee  hitiv 
alrMdf  isnad  a  Portrait  0/  W.  H.  Wollastdn,  M.D.,  F.«.S., 
andvn  April  :iiHh  ivt  jww  thai  0/  SiR  HUMl'llKY  DavT, 
F.RS.,  txtuxie  Jaiae  as  an  etrclrician  is  4Ui  vwn  promim'nt 
tluM  UuU  of  WoLLA-SloN.  Portniit*  a/  Pant  PraidetO*  of  tht 
StuvAy  art  in  prrjuritluni,  iiutl  wv  hope  soon  to  hat«  ready  thai 
ofPsioe.  D.  E.  HuiiMUs,  F.KS 


THOMSON  T.  THOMPSON. 

"  TJiifonutiawly  I  arrived  just  at  the  coucltision 
of  Sir  William  Thomson's  oAdtees,"  said  Prof. 
SyWanuB  P.,  "bat  I  have  just  one  question  to  ask, 
uiid  that  is,  When  will  Sir  William  supply  as  with 
electrical  ineiLSuring  iiiiitriiiucuts  at '  lialf-B-crowa 
each,  as  accurate  for  their  ijurposes  as  arts  the  cheap 
Wfttcbes  for  keeping  time?"  The  audience  laughed, 
and  many  of  Iheiu  ridiculed  the  idea  of  Sir  William 
Thoiusoii's  Bpleudid  instruments  being  obtainable  for 
half-a-crown.  Thie  we  may  fairly  nay  was  not  Prof. 
SylvanusThouiimoira  idea.  Had  he  cared  to  explain — 
unless  indeed  our  interpretation  of  his  meaning  is 
wroDg^he  would  have  said  that  the  world  of  para 
science  nuedfi  inatniraeuts  of  the  greatCflV  precision 
and  these  Sir  W.  Thomson  is  supplying ;  but  tba 
world  of  applied  science  does  not  requite  instrunienta 
of  Buch  great  precision,  nor  indeed  can  it  use  tlUM^| 
if  it  has  them ;  but  it  i-equirea  something  cb^H 
handy,  and  fairly  accurate— iu«trument8  that  will 
survive  a  coiiKidcrable  amount  of  rough  usage. 
Examples  of  the  use  of  the  twoclassc;s  of  instruments 
can  be  selected  iu  any  direction.  The  draper  who 
measures  so  many  yards  of  calico,  troubles  himsell 
nothing  at  all  about  the  accuracy  of  the  standard 
yard.  The  ordinary  surveyor  with  his  chain  troubles 
himself  nothing  about  the  accuracy  of  a  base  line  for 
a  tngonometncal  survey.  The  object  of  the  standard 
yard  is  not  to  measure  calico,  nor  is  the  accurate 
base  line  wanted  to  obtain  the  area  of  the  kitchen 
garden.  The  draper's  measurement  js  perfectly 
satisfactory  for  all  practical  purposes,  so  is  that  ot 
the  ordinary  surveyor.  Just  so,  then,  may  less  pre- 
cise calculations  be  satisfactory  for  all  practical  pur 
pobos  in  dectncal  engiaeeriug  work,  and  the  workman 
will  be  satified  to  get  a  correct  resnit  within  '01  jusi 
UK  much  as  if  it  was  correct  to  00001.  Prof.  Byl 
vanuB  Thompaon  took  an  example  of  cheapness  and 
accuracy  of  meosuremcat  from  the  work  of  watch- 
makers, but  he  would  be  the  last  man  to  contend 
that  the  cheap  American,  Swiss,  ot  English 
watches  were  sufficiently  good  timekeepers  for, 
standards  iu  uBtrononiical  work.  He  would  adniii 
both  classes  of  instruments  had  their  uses,  and  wa 
should  be  inclined  to  contend  that  his  question  was 
put  to  the  wrong  person.  It  is  not  to  Sir  William 
Thomson  that  the  scientific  world  looks  to  produce 
instruments  that  are  "  about  "  right ;  they  rathor 
look  to  him  for  the  accui'ate  scientific  weapons  by 
means  of  which  they  can  tell  the  "  aboutness  "  of 
those  instruments  called  for  by  Prof.  SyWautia 
Thompson.  Messrs.  Schuckert,  Deprez,  Ayrton, 
and  Perry,  Kapp  and  Crompton,  Muirhead,  Pater- 
son  and  Cooper,  Howard,  Appleton,  iiuibcy  and 
Co.,  and  such  like  designers  and  monufacturcra  ara 
the  people  to  whom  we  must  look  for  these  cheaper 
tools  for  the  workmaji,  and  it  may  fairly  be  main 
taiued  that  their  port   of  the  work    has  not   beea 


badly  done,  or  the  period  which  baa  elapsed  since 
the  want  was  fclt  boen  tindaly  long  before  thecheap- 
eniug  commenced.  It  tnay  weU  be  said  that  the 
function  of  the  stundard  yard  is  to  measure  other 
yards,  eo  the  fonction  of  Hit  William  ThomsoD's 
admirablo  scries  of  instrumeuts  seems  to  be  to  mea- 
sure, compare,  or  standardise  other  instninicnts 
rather  than  be  jilaced  themselves  in  the  dynamo 
rooms  for  everyday  nse.  Qenerslly.  and  within  cer- 
tain limits,  cost  is  directly  pi-oportional  to  accuracy, 
andf  other  things  being  the  same,  the  cost  of  the  iri- 
Btrnmeut  accurate  to  '1  will  bo  lees  than  thit  cost  of 
the  instrument  accurate  to  '01.  ThuB.  before  Prof. 
8.  P.  Thompson  can  safely  determine  the  price  at 
which  an  instrument  should  be  sold,  he  and  others 
holding  similar  views  lonst  determine  the  point  of  accu- 
racy to  which  these  cheap  instruments  are  ei^pected  to 
work.  Something  was  said  about  accuracy  to  one  per 
cent.,  and  so  far  as  the  greatur  part  of  electrical  en- 
gineering work  is  concerned,  that  percentage  of 
error  might  not  he  inconveoieut,  but  there  are  many 
cases  in  which  it  could  not  be  allowed.  Perhaps  the 
accuracy  that  will  bo  tolerated  for  practical  puri>08ea 
may  be  sot  down  as  'GUI,  and  if  what  is  said  about 
the  extreme  accuracy  to  which  electrical  measure- 
ments  can  be  carried,  IhHre  oiight  to  be  little  difficulty 
in  getting  the  cheap  working  iuatruments  to  the 
accuracy  wo  have  mentioned. 


CRITICISM  ON  THE   ELECTRIC  UGHTING   BILL. 

It  is  a  great  pity  that  some  of  the  wriiters  upon 
this  subject  do  not  make  themselves  acquainted  with 
the  rudimentary  principles  of  trade  and  finance.  In 
the  Inst  number  of  the  Local  Government  Chronicle 
is  a  short  article  on  the  Klectric  Lighting  Bill,  in 
which  are  the  following  remarks : — "  The  experience 
of  the  present  generation  in  towns  where  the  gae 
works  or  water  works  are  o%vned  by  companies  ought 
to  be  a  warning  for  all  time  against  the  setting  up  of 
any  similar  monopolies.  If  the  electric  light  had 
been  as  great  a  success  as  gas  soon  became  after  its 
introduction,  we  doubt  whether  the  terms  imposed 
by  the  Act  of  I8S'2  would  have  had  much  effect  in 
deterring  enterprise ;  and  until  some  company  can 
show  a  large  margin  of  profits  from  its  electric 
nndertakiug,  we  doubt  whether  the  present  Bill  will 
have  much  effect  in  stimulating  it." 

The  electric  light  industry  has  not  asked  for  a 
monopoly— it  does  not  want  it ;  but  it  wants  fair 
play  and  just  that  latitude  and  Licence  that  is  given 
to  almost  every  other  trade  under  the  sun.  Does  our 
sapient  contemporary  think  that  a  grocer  or  a  tailor 
would  do  much  in  the  way  of  business  if  he  knew 
that  before  he  had  time  to  look  round  a  second  party 
could  step  in  and  say.  "I'll  take  your  business  odf 
your  shoulders  at  my  own  price."  Does  a  full-blu». 
somed  business  drop  into  the  hands  of  any  man  who 


opens  a  shop  and  set^  up  a  sign?  How  many  years 
elapse  before  the  capital  sunk  in  making  a  business 
is  retm-ned"?  The  great  cry  of  many  engaged  in 
electrical  engineering  is  that  they  cannot  influence 
sufficient  capital  for  the  work  in  hand  or  in  sight. 
The  capitalists  say  no  buaiuese  under  the  sun  can 
succeed  if  handicapped  with  such  provisions  as  that 
under  discussion.  They  will  not  wait  five  or  six 
years  for  a  dividend  while  a  company  is  being  de- 
velojied  ;  they  want  a  good  return  at  once ;  and  till 
there  is  some  prospect  of  this  and  of  a  continuity  of 
return  groat  difficulty  will  be  experienced  in  the 
matter  of  capital.  Talk  about  monopoly !  If  there 
was  the  slightest  chance  of  monopoly,  capital  would 
be  plentiful ;  but  confiscation  is  rather  the  term  to 
be  used,  and  the  word  frightens  those  who  hold  the 
purse  strings.  Generally,  the  consent  of  two  parties 
is  necessary  to  make  a  bargain.  You  cannot  com- 
pulsorily  purchase  the  farmer's  cow  because  he  has 
had  it  six  months  or  six  years.  In  fact,  the  case,  of 
the  farmer,  which  has  been  ao  much  discussed  of  late 
years,  is  somewhat  analogous  t<i  that  of  the  electric 
light  company  at  the  end  of  twenty-one  j'ears,  He 
has  agitated  and  has  huen  granted  compensation  for 
"  unexhausted  improvements  "  ;  but  under  the  old 
Bill  the  company  neither  got  return  nor  compensa- 
tion ;  and  though  we  admit  forty-two  years  is  belter 
for  the  undertakers,  the  principle  is  radically  wrong. 
If  the  concern  is  to  be  taken  over  compolsorily  at 
aity  time,  it  should  only  bo  by  paying  a  fair  and 
square  compensation. 


ENGINEERING  ELECTRICAL. 


I 
J 


Electrical  work  as  heretofore  c&rnod  out  up  to  the  Ia«t 
few  years  wiut  httlo  else  tliati  purely  electrical.  Now  the 
CAAo  is  widely  difTeront,  and  will  bccomo  ni{)idty  moro  so. 
An  ele«tricijin  who  h%8  not  been  Lhrmi|{h  the  mochaiiical 
cnginm>ring  shoiMii,  uiid  who  undertakcB  a  lurge  iiiHtillniion 
coiiipriniri^  nucniiiery  and  boilers,  gearing  and  stukfts,  may 
somelinies  involve  himself  in  ceii»deiuble  diiliciilcies 
thruugb  iiotHufficieiiUyvorisideriTigiOrheiiiKnbleUi  consider, 
the  erigiiieering  (KU't  of  his  plaut.  In  the  future,  no  doubt, 
elcctricjil  eti^ii&ers  will  more  and  more  be  ongincers  (jiiite 
as  niuch  su  electricians,  but  at  Lho  present  time  there  iire  a 
largo  number  of  electrical  enginoers  who  need  further 
ex|i6riei)co  in  the  latter  half  of  their  busineaa.  It  is  nften 
UBoloBS  to  expect  tkoso  te  give  up  a  year  or  two  of  their 
time  to  he  re-apnroiiticod  to  an  oit^iiooriiig  tirm  to 
obtain  a  through  training  by  t^oing  through  the 
shops.  There  are,  however,  several  ways  of  meeting  the 
question  which  it  might  bo  quite  worth  while  to  point  out. 
Not  the  leitst  efhcacious  of  these  methods,  of  course,  will  be 
to  iitteiul  a  coiu^e  of  mecharijral  engineering  iimtniction 
where  pruclicul  work  in  eiigiiieoring  is  allowutilo,  and  where 
occusiori  is  alforded  for  fixing,  baking  to  [^occs,  luid 
repairing  steam  engines,  gas  enginw,  and  nhnftiitg.  But  it 
may  be  quite  worth  tJie  while  of  »oi»e  of  our  more 
advanced  olectrical  engineers  to  ohtuiu  when  they  can  a 
po>iiuuii  in  itn  iivowedly  engineering  firm — many  of  mich  we 
could  iiami' — who  do  not  lay  theuiselve*  out  U>  miike 
oloctxical  machinery,  but  who  d<j  make  a  i[>oi'iality  of  en^'iiea 
iLud  rnaclitncry  t-oiinccted  tliurewibh.  A  [wrson  with  ;,'0(m1 
cloctJ'ii-ul  kiiowlodgc,  and  willing  to  holp  iiml  Iparn,  might 
there  find  both  scoiw  for  whiit  ho  dow  know  mid  ;implc 
opportunity  for  furtberin^^  the  dcvolopmont  of  what  w<! 
liavs    called    his  "engineering  electrical."    Theae    tirms 
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constantlv  work  in  conjiiiiRtioii  with  true  electrical  finns,  and 
tliQ  uxpcricnt^E!  thus  piitiwl  wuM  no  douht  »orvo  many 
whu  now  labour  Botuen'Wt  iiiulm'  a  ()inu]ra.nt»gc  when 
the  heavj*  jmrt  of  their  work  has  to  he  (.■oiisiflerou.  An  u 
thirU  resource,  we  would  have  thou  not  forget  that  our 
friends  llio  mvithantcul  cn^ueem  aif  onr  friend^  a-iid  are 
ever  ready  ami  willing  to  help  us  iu  any  tlilGculty  with 
which  th«y  tfceniselves  ar«  better  able  to  gi-apple.  Espo- 
ctuUy  wuuld  thut  Iw  tbo  i-ase  when  uiiy  pecuniary  or 
ntnwrtor'B  nilviinLuge  miuht  be  looked  forwaixl  to.  The 
ioal  engineer  stiould  feel  that  he  hns  nt  his  bark,  o* 

uient  coD^tin};  etij^ineer,  the  whole  of  the  hest  of  the 

[«enanicul  cngincwing  trjde.  lo  whom  he  cin  jin  to  in  ron- 
Hdetice  in  case  of  di^cultv  of  u rrs ngcment-  in  e[igini.-t'rinj( 
skill — u  partner  to  whom  fie  should  not  hesitate  to  look  to, 
wlio  id  ever  ready  l«  hclji,  and  wh^isie  help  when  taken  ivill 
often  ohviato  miiny  fiitilU,  bring  into  \im  niiiny  liiliour 
Biiving  fiii{^e.stioi>i>,  iitid  enable  the  it^sultin^  w»rk  to 
idoiind  to  the  credit  o(  boti). 


INSTALLATION   AT   PEARS'  BY    MESSRS.    LAINC. 
WHARTON.  AND  DOWN. 


We  hcrcwiih  illiwtrato  the  dynamo  aiid  linttfiry  rooms  of 
rhiit  is  [lerhap  one  of  the  prettieKt  of  the  i,ondiin  inxtidla- 


senson  of  the  y«ar  falls  almo«t  wholly  upon  tb«  storaj^e 
battery.  Current,  is  Ukcn  Irom  it  no'l  only  for  the  inoin- 
desrent  Iam|i«,  bnt  also  to  artnatn  a  small "immiseh  4  h.p. 
niotrir,  which  works  the  lift.  The  fittings  n««l  arc  prin- 
ciiMiUy  simple  and  neat  office  fitting*,  but  an  excoiition 


»X;.  ,  .':*»x*>A*.*.»>y 


Iluittttivn  Ko('t«u  Laiii|>.  —  I'mnt*  Ili>tMllatlo«i. 

must  Ire  nuide  trt  the  bronu;  htnip  used  in  llie  atite-room, 
which  i»  fiuhioned  after  tho  nuinnor  of  the  old  lioninn 
haihl'IniniNs  and  looks  extremvly  tiiflledil,  It  is  perhaps 
hantly  iieceuary  to  add  that  the  j^rotiping  of  the  inaoii- 


Pijuc  or  Dtkamo  Beott. — PiAiu'  litarAi.UTio:'. 
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B  K  Battuy  Kooiii      A  IJ  Arc  Lixlil  UyuuBo.     I  D  InnuitlracoDt  Li^lit  Dynamo.     O  0  Olio  Gu  tCniciiie.     T  Tanka 


tiona     lb  Rould  hiinlly  be  ex|)ected  titutoueof  the };rea test, 

not  the  (ji'cutuet,  iulvertLH«n;  in   the  whole  world  ivutiUl 

iiM  the  opiKirMtnity  offered  by  tho  electric  liyht,  and  oape- 

cially  ao  a»  it  comuinos  pi-ofit  with  pleasure.     Tbo  jirolit 

ariitee  in  that,  all  thinpt  cun^iderwl,  at  the  presunt  luoraviil 

it  doth  give  Pears'  a   cheap  iidvertisemotit,"  utnl    the 

IpttHuiurii  fi'om  the  f.irt  that  ttio  working  »tuirget  a  better 

lij^ht  :i)id  lietter  vuntilalion   than  would  be  the  uise  usin;; 

any  other  illumiiuint.     It  is  beyond  our  pronnce  to  enter 

into  iiiiy  detailoil  d&scnptiun  of  ihL-  HiTbit«clurat  feitt^ir<:»of 

tho  btiildinjj,  but  it  is    Horlb  jl   «[fe<.'ial   visit   to  Oxfonl- 

Hireut    l«  see  thb  unlo-rooni,  and  to  viow  the  iiictureii. 

The  eloclrii;    light    phuit  coimiKts   of   two   of   ( rort^Iey's 

["Otto"   ga«   en^mvt,    one   driving   a   Tbuuisoii  •  Hoiuluii 

[Din>chine    for  arc    Ughtin^,    tho   other    a  Jones    dynainu 

-  fur    i^burgiiig    a    atonige    Iwttery.      The    art;    laiu|i»   ai% 

tnut  much  Uftod  in  summer  time.  »o  that-  the  work  at  tliia 


duscent  Iain[M  in  thu  ante-room  is  ejtudaUy  uniingod  to 
effectively  light  the  exquisite  marble  statuary. 


PATERSON  AND  COOPER'S  MEASURING 

INSTRUMENTS. 


Ill  an  ordinary  small  engineering  job,  if  there  is  no 
^|ieci;tl  need  o(  scientific  Icntiiii^,  mcai^uring  instruments,  in 
the  ordinary  »ciise,arL-  not  required.  There  are  theimtcsore 
and  water  f.'augos  for  tho  Itoilcr,  but  with  dyiumometcrs and 
work  and  s\)eeil  coiuiten  (or  (he  murhiiiery  we  can  usually 
d!8|ioii»u.  \\'itb  ulectrieaJ  engineering  this  u  far  from  being 
thu  case,  the  a;;cuuy  being  uiviaible,  and  tK>  ingtAllotion  u 
nowaflays  complete  without  its  ammeter,  voltmeter,  and 
speed-ouuiiter.     \Viihoiit  meenuriiig  instrumenta  the  «loc* 
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trioU  engiDcor  wnrliH  in  the  dark.  K  anylhin^  ^;ocs  wrong 
he  IS  at  aca  ;  l>iu  vrhh  |irup«r  iDfitrumonU  ho  ran  booh  trace 
the  (wiilt.  The  deoM'icul  urofoeaion,  m  a  whole,  is  not  a 
little  imlebtcd  to  Messrs.  ratei-nuii  »iiil  (Jooiwr.  who  huve 

rtahei]  up  iii  n  bugineu  spirit  Lh«  clvvi-r  ttiventiotiii  ai  Profs. 
Ayrton  and  Poiry,  Cii]it4iiii  C;irdow,  and  othern.  The  now 
illustr&tMl  catalogu«  ai  these  instrunivnls  bus  rmchod  iw, 
and  Wtf  uiko  the  opportuiiilv  of  druwing  attentiun  to  the 
various  points.  The  wau-lctiowii  Ayrtoa  and  Perry 
ammeters  a.nd  voltmeters  come  first,  with  all  recent  im- 
provoinonta — mmpic  form,  calihraied  in  aiuporca  and  volis 
direct;  or  eimimntalor  fi»rm,  with  cunuiiututor  in  parallel, 
nwlitig  either  liiroct  or  ten  tiiuce  the  amount.     Diret^ 

[tJoris.  iind  formiihe  are  given  (or  recalibrating.  Electw- 
uigriet  ammeters,  in  which  the  values  of  the  deflections 
re     conBtaiit,    moiaanrin{!    from    25    to    2,000    lunperM, 


Id  and  an  arc  lamp  of  2,000  c.p.     S|ieed  countent,  galvano- 
nietortt,  aiid  reeist^icu-hoxi^s  ooinjilc-ti*  the  [Ktmphlet. 


WOODHOUSE  AND  RAWSON'S  SWITCH-BOARD. 


This  swileh-board  in  intended  to  he  lined  on  an  inAtal- 
latioii  where  the  dynamo  current  is  lued  to  cbarfie  ucctimu- 
lators,  heeidoH  hein;;  it*wl  lor  oiiJiimry  lighting  purposes, 
Ac.  The  centre  ifwitcb  i^  used  when  charging  the  ac«umit- 
liitoi-«,  i(l«o  when  nang  thorn  oii  h'ne.  It  in  trnn^ed  with  a 
vvaist^inco  coit  on  tho  Ivru  contact  amis  so  aa  to  prevent 
shnilHnrcuiting  the  colls  M'heii  moving  from  one  contact  to 


(itftviij'-CuulrnlluU  EiiipiiC'rooni  Ainnmler. 


^^pld    rougber    engine- room    ainmotcrs   iitru    uUu    shown ; 

l^anii  a  cunihinod  portable  ammotor  and  voltroclor, 
with  leather  should er-Btrap  for  use  in  te^tin;;  inatalla- 
tiona  All  extremely  nmil  little  voltmeter  i«  illustrated 
_with   a   dial    aud   caac   about   the   size    of    a    Watcrhury 


t'oml-'iowl  l't>n*iil'.-  AfLiiii.ii.i  idii  i  uiuuctcr. 

the  next,  and  also  to  prevent  sparkinf;.  The  moving  arm 
ii<  lantiiiatcd,  eo  that  «A«h  Boction  hiut  an  indejiendunt  bear- 
ing ujxMi  the  conliict  blockn.  iherdiy  etisuriii^j  full  area  of 
contact.  The  two  side  switchuK  are  of  the  G  type,  and  arc 
Eur  the  dynamo  cii'cuite. 


OT^ 


-<toi  re 


LbHOeM 


81tn|>li-  AinmuU-t  witli 
reniiAiiirnt  Mngiirt. 


Pock«t  VolUut<ter. 


Elwtro.Ma^ui 
DcaU-tioai  Aiumutcr. 


wjitch,  measuring  from  1  to  10,  or  to  80  volts.  It  weigha 
Cos.,  hae  a  pennaitent  magnet,  and  neodto  working  in 
jewelled  holes,  "["he  Curdew  vcdlmctor  hu^  liccn  slightly 
-impiwed  in  small  details,  and  by  iHiaainj:;  a  eiivrent  for 
many  days  through  the  wires  before  calibnitin^,  it  is 
eiiiiiu^d  tJiat  thev  are  jiertecUy  stretchtvi  before  sumlinj; 
out.  Ill  the  Caruew  roltmeter  tha  indioation  is  causMl  by 
the  proportionate  beatin^'and  leuKtheniTi^  of  a  line  wi^l^ ;  it 
has,  therefore,  no  need  of  wiU  oi'  ina^ueta.  and  it  ii<  iM]uallr 
applicahle  tu  alternating  as  to  direct  current  syistemti.  It 
doOT  require  pocilibration,  and  it  is  the  only  one  that  has  tho 
advantti(;e,  6ometimeJt  considui-able,  of  l>cin^  able  to  be  kept 
continuously  in  circuit  without  injury.  Prof.  Thompson  and 
Mr.  Starling's  universal  photometer  is  illuatratod  in  its 
arrangement  for  measuring  both  an  incandescent  lamji  of 


At  tho  top  are  two  magtmlic  eut^iuta,  which  are  artunged 
so  08  to  autoDiatically  break  the  circuit  shunld  the  cuiTont 
exceed  the  ri'ipihx-d  iimuiuiL  Tha-icwith  a  slight  m<Hlilica- 
liuii  Kin  Ito  made  to  break  iht-  circuit  when  theKM-F,  rises 
t'}0  hij^li.  The  itu<tniment  at  l«p  in  the  centte  is  a  tvitist- 
anco  nwitch.  which  can  laj  u>ted  fur  throwui;;  rcsisUtntv  into 
the  fii-ld  niagjii'tji  of  the  dynatnu.  On  the  i>heH  al  luttora 
is  a  voltmeter  of  ntatidinl  type  (^r-e  chIjiIo^jUv  for  de- 
scription), with  ,^wiu-fa,  .to  that  the  MM.F.  on  linnuidat  ti;r- 
niinals  u(  dynumofi  maybe  t^tsled  with  it;  also  two  ammeterii 
of  standard  tyjKi,  one  W  dynamo  and  lump  circuit,  and  one 
for  aci:uiiiulator  circuit,  ao  that  the  uccnmuliitoru  can  bu 
ctuirgiug  ut  the  same  time  that  tho  Uwpe  are  lighted. 

The  whole  of  the  instrumentd  are  mounted  on  a  alale 
slab,  with  name  plaUie,  &c.     The  jiermaiient  couuectiunn 
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Iwiog  nude  *t  the  haek,  with  copiwr  sUip,  e.icli  inali-mnciit 
having  cnpi)cr  comicctom  jKi-t^ing  through  the  Blat«,  and 
ncrpwed  ann  mWlererl  to  the  i-opiK.T  Strip,  sothattho  swiUrh- 
hon-rti,  with  the  inntnimenU  upon  it,  ran  tw  faBtenwI  to  tlie 
wall,  ami  thocuMfw  coiineded  to  extcnml  temiinata.  The 
slat*  ha*  a  HLrnnj^  wcMwk-ii  fruuK^  at  Iho  hack  to  kvopit  (rwii 
the  wall,  mill,  if  (leairfci,  the  whol«  ix  enplosiwl  in  a  strong 
mahogany  cwo  with  gh«8  rtoore.  lock  and  key,  Ac. 


PORTABLE  ELECTRIC  LIGHT  PLANT. 


The  ac«>m  paiiy i  d^  i  1 1  iistra  tion  roprosen td  h  portable 
eloctric  light  plant  bukIb  by  Mi)ssr^  Patersoii  and  (.'oopor 
(or  Jklr.  A.  B.  Sirapwn,  of  Eiomhay.  Tho  Iwiler,  engine  and 
dynamo  arc  mounteil  oii  a  ntrong  cast-iron  bodplate,  piu 
vided  with  wheels,  wi  that  ns  a  tolerating  plant  the  wholu 
ia  sol f  contained.  The  "Phamlx"  dyimmo  is  coin)miuiil- 
wcnind  for  u  diirerenoe  of  iiotciitiai  of  GO  volt«,  antl  there- 
fere  suitable  for  burning  iiKande«icent  luinD<i  in  paniJIol 
with  arc  Umps,  or  either  BopanUaly.     The  boiler  is  6  h.p. 


poBC  it  tn»v  he  roquirod,  is  obtained  by  nwng  ^J«™* 
engines  awl'dynamo*  instead  of  one  large  CMio,  for  with  tbe 
hitter  condition  it  i«  wmply  a  uneation  »f  tinie  before  you 
have  a  luetikdowii.  From  an  econonik  point  ol  view  it 
would  seem.  too.  that  the  former  ia  the  best  amngement, 
a«  fricti.in  ia  nropotlionate  to  tbe  loail.  , 

The  futlowiiig  point*  are  wsciitial  in  connection  with  tbe 
managenioii!  of  long-rutiiiinK  eiigints,  uliafting,  Jfec. : — 

1.  ¥:s;imiiu-  evrtiy  Ml  »nd  mit,  wicb  as  on  ectciitno 
strap*.  A«.,  before  Btarting.     l)o  not  trust  u»  lutV. 

2.  Tap  all  taut-iron  fly-wheela,  rinKCr*,  *c-,  to  sea  if  Uiey 
are  oracked. 

3.  If  there  arc  joints  in  bands  or  splioeg,  examine  care- 
fully before  starting. 

i,  HavH  eleclrical  heal  alarms  on  the  raain  beanngs. 

6.  Cleiin  and  tighten  all  electric  connectiona. 

(i.  Pi-ovide  a  water  supply  over  the  main  jounuOs  in  case 
of  need.  , 

Prof.  Thompson,  in  his  iidminiblo  puwron  "  Diseasw  M 
,  Dyimmoft."  |«>ititod  out  the  moat  probable  Boorces  of  failure 
I  in  these  oiachinea     From  actual  oKporieoce,  it  will  now  he 


Porlaljla  EIlKtrk-  Light  I'Uiit. 

nominal,  and  eteaoiK  nt  HOIK  |>er  equare  inch.  The  engine 
is  a  6in.  by  Sin.  "  Iiiviiiciblo,"  by  Gwynno,  of  Hummer- 
amith,  and  tbe  dynamo,  which  is  coupled  direct  to  its 
crank-ahaft,  gives,  at  a  uteeil  of  350  i-e  volution  a  [ler 
minute,  60  nni[iere«  at  <>0  vollx 


INSTALLATION  BREAKDOWNS.* 

BY  REXIINAU)  J.  JONKS,  A.S.T.K. 

It  has  been  aptly  Mid  we  loam  nioro  from  our  fiiilurea 
than  our  Huccesses,  In  iiu  bnini'h  uf  science  doiw  tlii«  apply 
more  truly  th:iii  to  thiit  of  eleetrtcat  engineering.  A  break- 
down ia,  |>erha)>fi,  the  l>eAt  practical  te»t  of  tbe  efliciency  of 
the  mmi  [>itrt'  of  an  inst;vlbiti on. 

Siw'ttking  vopj'  g(.'norn.lly  ai  hi-eakdowna,  they  may  be 
divided  into  four  great  cIa.-(Hes  : 

1.  The  motive-i»owor. 

2.  The  electrical  generating  and  storing  pknt. 

3.  Tbo  conductors. 

4.  The  lain[«  an<l  fiitings  connected  theiowith. 

With  rogani  to  the  first.  It  is  outside  the  objecl  of  niv 
[Mper  to  go  into  ctetaiU  of  aeuideutn  in  connection  with 
.-•t^uiin  or  gnu  en[;inc»,  turbines,  t'br. ;  but  in  pu»»ii)(;  it  may 
l<o  <^tau>d  practice  sveuis  to  point  out  that  the  bei^t  result>i 
iw  far  M  continuity  of  nujiply  (;f  current,  for  whatever  ptir- 

'  l'a|wr  ri-n-l  Iwtnnt  lti><  iM<\  Sludvata'  Associiktian.  ut  tlii>  Kiu*hnfy 
fcL'liiiicBl  t'oWrfif.,  1)11  Muy  29. 


my  endeavour  to  l«II  yoii  a  few  acute  caseA.  nith  their 
syntptonis,  caiiHeii,  and  cures. 

Arc  Dvnamok. 

Firstly,  wo  will  consider  some  casce  of  arc  light  dynaiaos 
failing  to  work,  owiru  to  faults  (fintt)  in  the  amatures, 
(secondly)  the  fields,  (thinlly)  tho  connocUons,  ana 
(fourthly)  the  driving-gear. 

I'he  machine  we  wilTcotuider  first  is  a  ISHght  arc  Bniab 
[lUchitie.  A  short  time  after  starting  8(icirks  were  noticed 
oil  the  outside  ni  the  armature  coils  when  they  pusserl  tbe 
(M)ltf  piece,  when;  the  ooil  ia  cut  out.  These  in  a  very  few 
minutes  beciiniu  n^i  big  that  the  dynamo  had  to  bo  stofipfxl. 
On  Lrxiiminatioii,  the  insulation  between  some  of  the  wires 
nri  a  coil  ivas  found  to  hiive  been  Hcrapod  away,  ami  a  amall 
lire  was  formed.  The  spark  only  occurred  when  the  coil 
a>js  cut  out  of  circuit,  the  extra  ciin-eut  causing  it  then  to 
jump  the  air-s)>ace.  The  cnre  was  effecteil  bj-  blocking  the 
vrirue  apiirl  and  putting  some  tape,  soaked  in  ebellac 
varnisfa,  to  insulate  them. 

Another  breakilnwn  of  a  l>ruHh  amiaturo  may  be  hero 
mcnlionod.  A  16-light  dynumts  on  twJng  etartod  with  the 
circuit  ())ien,  iiistuul  of  showint^  very  simul  spurk-s,  k^pt  up 
a  coiitiniud  tlu«hing  round  the  coinntutator ;  tbo  c-.iiis4>  of 
lbiitwa.s  the  bn^iking  dnwu  of  iiunUtion  betwocn  ibc  winw 
of  tht'.  anualurc  ciiiln  in  the  bundle,  tuid  thereby  causing  a 
ciri:uit  through  somo  of  these  armalurc  coiln — this  getiunuly 
nc<'<.»wit;U<.<«  u  new  sot  of  wii-<»  connvotiug  the  coil  and 
commutator. 


CfixwciioM. — III  aomo  lurgc  ongiiieorin^  worlw.  a.  Bnish 
dyimmo  had  Imjcii  ntmiiiig  the  luni|H  on  the  [jrovious  iiif;ht 
well ;  hut  towftHs  tho  end  of  the  run  iwrae  smoke  vran 
to  oontw  from  iiiiilvr  tlic  wckmIcii  \)n«e,  an  which  the 
^rniiini,  which  conimct  tha  IihimIim  to  the  outside 
♦ircliil  leniiinaU  ami  field»,  are  inoutitod.  As  is  very  often 
0  auio  with  iion-eloctric^l  penwrw.  thw  wntwi-curu  van 
tii(![1,  hilt  iialiimlly  without  siicc(.<;«;  and  un  th<!  futlowiii;; 
night  lh«  iniifhitie  would  jpve  no  ctiiront  at  all  By  ahoi't- 
cii'ctiiling  fi'om  the  bnith  to  the  t«rmiiiut,  so  :i»  tu  cut  out 
the  coiiiiertion  liuhjw,  rh»  dyiiamo  tiUkrlvd  nil  ri^ht :  ihu 
cntiRC  of  the  trunlile  wiis  the  nut  chini|)in>;  tbo  Itriutli 
flpring  to  th«  wire  coiuiectjoii  below  Iietomiug  loow  uiwl 
Hfatrtiii^  iui  arr.  The  urc  uirriud  thi-  ciirreiit  itil  ri)Hit  as 
long  a»  tho  luachiim  was  workiii;^ ;  htii  on  (.'ootiitj;  down 
thoac  metaU  were  (nrther  aixii't,  and  cOiit«d  with  a  in>or 
coiiiliirtiii^  lllni  havin;;  t*Mi  high  a  re^i«l.iiic«i  fur  lh«  min-mnu 
to  huitd  ri[)  ciiiToiil.  ih[\>n^h  it.  A  ciirc  was  t'tTwlwI  hy 
talcing  off  thL>  wiuhL-r,  Bcrai>iQg  the  dirty  Biirfacev,  stid 
BMunnc  il  in  phice  u^uii). 

Anotoei'  Tni^hMp  cuiriin^;  under  the   head  of  rounet-tiortK 
ciirretl  to  !i  Bnish  dyintino  ruiiiiiti^  in   a  euntrul  Hialiun. 
Tho  only  8yn>)>tonii«  were  a  sudden  HiiRhing  over  on  the 
conimiilator,  then  t»I.-il  extinction  of  the  lights.  On  stopping 
ihe  dyriflmo  it  wilh  tust^d  with  a  dutMlor  to  me  if  tha  vir- 
,«uit8  were  intact.     No  deRection  could   be  );ot  by  testing 
through  tho  l«m)inaU  of  dynamo,  hnl  keeping  the  galvano- 
meter vid  lottery  still  on,  ».ni\  oxuinintn^  lh«  wirem  u-hivh 
contioct  the  fields,  the  no«dlc  wm  fotiiid  (o  luovo  ivheji  one 
wire  was  handled.     Uiiiroately  it  wim  diwovorcd  tha.1  the 
tin  sleeve  joining  tho  two  un'txis  had  Iuxmi  pbtrwl  coimidor- 
ohlv  moro  oil  one  than  on  tho  other.    Tho  solder  which  bnd 
Jiithcrto  hehl   tht*  wire^  in   pWe  wii»    mitltrd.      [''nrlht-r 
^lesbi  showed  a  short  drunit  on  ihe  muini::  thns,  thu  luid 
axieA  a»  a  fttso,  and  proljably  s.-«vod  sonii^thing  more  i?xj>on- 
iive  to  rc[Kiir. 
fMnitf. — One  ratlitir  curioilii  accident  hapiwnod  to  an  itru 
ili;{ht  dynamo,  which  was  driven  from  a  ununtcitiliaft  with  a 
jTcry  tjght  short^rive  belt.     Atom  hidf  an  hour  ufler^'Uirl^ 
dug   thtt  night'x  work  the.  iii^whine  tliudivfl  <MiJtiiiiiotMly  at 
' »  commutator,  tho  engine  raced,  and  hnaliy  tho  belt  wa* 
,thrown  off  the  machine.     This  wa«  replaced,  and  n  feamd 
time  there  was  a  ri>|H!iition  of  tho  tiashin};  uiid  ruciug  of  ihu 
it;Oiio.     On  puttiuj;  trouclo  on  the  belt  and   tightcntii(;  up 
slides  tlieoe  troubles  disik|i|M.iro(I. 

The  tutiec  was  this.  A  sevrti  joint  had  been  made  in  Iwlt 
[in  tho  morning,  and  a  new  piece  of  leather  intnidnceil.  ThiH 
Biiddonlyiiti'etchiti^r.cauaed  engine  to  race,  dynamo  to  flaAh, 
thereby  incre^iKin);  racing  of  engjue,  finally  eausin);  l>ett  to 
Blip  of)  dynumo  pulley. 

[irivijiy  Ofiii: — A  fault  in  tho  dri\"ing  gonr  of  an  nltcmat' 
ing  current  machine  assumed  an  uncjinuy  lie;tring  by  appear- 
ing just  at  nine  o'clock  every  night.  The  inuchine  whs 
driven  by  a  gas  engine  and  a  leather  link  bolt  To  ii.II  amwar- 
»nces  everything  wa.i  in  itji  narnrnl  condition,  the  lamiix 
were  up  U>  full  KM.K.,  &«,,  but  juat  at  nine  o'clock  the 
belt  began  to  run  to  one  hiiIo  of  the  piilivy,  and  alwa_>'8 
ended  by  coming  right  olT.  Thi»occniTctl  formany  nights  in 
sacceasion.     At  hist  wit  found,  by  putting  ttonie  w:uttc  on 

I       belt  as  eoou  as  the  symptoms  of  running  off  occurred,  the 
belt  wotlhl  run  alt  right.     At  last   it  waa   found  that  the 

I        main  Ijcaring  oil  way  waa  stopiied,  and  all  the  holt  surface 

I       became  coated  with  oil  about  two  hour«  after  starting,  thus 

I        cauaing  tho  belt  to  lose  it«  ffnp. 

^H      It)  uic  mnintenance  of   nigh  tension  arc  dynatiioa,  the 

^Hlollowing  are  iTn]K>rtAnt  iMtintJ^  to  be  observeil  :^ 

^H^    I,  llavo  the  ti-ojncworK  of  the  dynamo  thoroughly  insu- 

^^Uated  from  earth. 

^H     'i.  Keep  your  commutator  aegmenta  and  bnuhe^  scnipu- 

^^Plously  clean, 

^^      3.  Keep    the    commutators    thoroughly    wijied 

ruiHiirig.  Never  use  articles  like  a[>ongfl  clotlia  to  w 
commutator  of  open  wgrnunt  ty|>c.  A  ai»c  unce  cam« 
under  my  notice  where  this  was  done— the  public  <lid  not 
think  much  of  the  experiment  from  a  lighting  point  of 
Tiew,  and  there  wore  four  brushes  to  etniighton. 

4.  Keep  the  oil  from  getting  in  amoii);  tho  wires  leudiiij^ 
to  cummuutoi-s. 

5.  An  automatic  regulator  on  the  fields  reduce*  the 
risk  of  breakdown  very  much. 
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And  LlUKT   fiR)>JVKDOVrKS. 

By  no  moana  the  most  secure  portion  t^  a  high  teniion 
aystom  of  lighting  ic  that  comprisol  under  the  heading 
of  circuit.  TheHe  may  l>e  divideil  into  two  distinct  classtti 
or  types  —  viz.,  ovcrhrad  and  underground.  In  the 
former  the  chief  risks  arc  Ironi  brvukage,  dii«  to  stress 
of  WBUther  or  flaw  in  matenals  used,  accid«iital  con- 
tact of  othor  H-irc«,  >inch  hk  tolojihone,  either  caiiBing 
a  short  cir'jutt  or  danut;^ng  the  inslniniont,  and,  IukUVi 
liability  to  atnios]iher!c  electrical  diHchttr"es.  In  big 
vtties  the  continuity  of  supply  is  freipiently  emiangeretl 
by  hrcit  breakiii^  out.  The  advantagvs  niiiy  l>e  Mtid  to  be 
cho^ipiiess  of  erection,  vEbC  of  tenting,  and  miiiiitcnancu. 

In  ib^  luidergrouiul  dyatem  iho  grej.t  danger  i»  the 
ditBuulty  of  niaiiitiiiiiiiig  iiinuUlJon  and  co«t  of  putting 
thiwn  thu  i«yat4-m.  ThuiKlvaiit^i^es  of  undcrgruniid  syslcms 
arc  thufrKiHloni  frombreakdnwn  in  heavy  weather  and  stu- 
liility,  anil  certiiinly  it  must  strike  every  mochanicil  engineer 
1U4  l)eiti>;  a  ]ivll«r  job.  Wti  will  coneidor  first  a  few  Loaes  of 
uverht-^id  liicHkdowns. 

In  iin  !irc  light  circuit  in  some  large  engineering  worka, 
when  the  circuit  wiit  tested  for  intiulation  on  a 
terlJiin  day,  by  bridge  nteuKureuient  it  varied  froni 
■100,000  ohms  to  dead  eeirth,  Tlio  inaidation  would  then 
rcRuin  high  for  half-ttn  hour  at  ;i  tine,  and  again  vai-y 
intermittently  from  ecto  to  the  nuiximum.  Thin  went  on  for 
several  ikys,  until  it  occurred  to  me  to  tost  on  a  Sunday, 
when  tho  works  were  etoppod.  On  this  occasion  there  was 
a  pt^rmanont  dealt  ciirth.  Aft'Or  a  little  cutting  of  sections 
the  weak  siHJt  ivas  ti-actMi  iKit,  ivhen  it  wsw  (nuiid  that  ii  jiar- 
tion  uf  cable  had  been  dragged  away  ft\>m  tho  cleats  by  a 
tnivnlling  crane,  and  wiw  nibbing  apiin-tl  a  fast  and  loose 
pulley, thiMiisidiition  )iein"mb)>e(l  right  thrmigli.  When  the 
eiMe  rested  on  tho  bolt  there  was  good  insnlation,  but  when 
thu  bolt  was  flhifteil  lo  the  other  pulley  it  rested  on  the  iron 
and  gave  ilead  e;trth. 

In  one  case  of  arc  lighting  from  a  eentnd  station,  nui  on 
the  overhead  system, the  following  oi»:urTed.  On  the  pivvious 
chiy,  tho  conductor  nun  alHiiit  IS  ohms,  including  liimps. 
Thel»in[isr.iii  [wrfectly  well  until  midnight,  the  iiutml  stu|>- 
ping  lituc.  On  teating  thv  conductor  next  Jay  it  was  found 
Ui  lie  ;i,000  ohms.  The  fault  could  not  be  ilii«covered  by 
)i'_'hi:ing-up  tjme,  so  we  decided  at  any  rate  to  try  what 
would  happen  by  starling  the  dy-inmo,  everything  lit  Up  as 
if  3,000  ohms,  more  or  less,  were  a  mere  matter  of  detjiil. 
Afteni-ards,  we  found  it  ipadiy  lay  in  a  i]iia<lr.uit  switch, 
which  had  lusoonni  Immc,  tho  two  contact  surfaces  were 
cuvercd  with  little  incrustations  cniisod  by  the  arcing.  On 
the  machine  building  up  this  spurious  resistance  disap- 
jtoarcfl. 

In  another  long  circuit  uf  ai-c  lamps,  the  circuit  on  being 
tested  showeda  [>erfect  break  of  continuity,  while  at  the  same 
time  the  |K»utive  end  of  the  cable  gitvc  gixwl  iiMuUtion  am) 
the  negative  a  dead  earth.  There  had  been  a  heavy  gide 
dimiig  the  night,  causing  a  lamp  tn  Ijecome  unhooked  at 
one  terminal  only,  congetiuently  the  chimney  touched  tho 
iron  hood,  which  vtm  in  contucC  with  birth,  vhilc  the  un- 
counectod  terminal  gave  perfect  inauhition — hence  the 
iieceBsity  of  ana]>  hooks. 

A  very  curious  phenomenon  showed  itsitif  in  connection 
with  a  scries  system  of  trunafonncrs  on  an  altcniating  high 
tension  system.  There  was  a  leakage  to  eitrth  on  the  mains 
.lomewhere.  On  placing  an  incandescent  lamp  in  series  to 
oarth  in  thu  cuginc-room,  the  SUmcnt  was  iiicundeaccd.  As 
many  aa  18  lamjM  couhl  be  nut  in  «#ries,  all  lighting  uji 
with  a  very  sniall  ditl'erence  in  ilhiminating  power  U>  tho 
fingle  tamp.  It  would  be  uf  interest  to  Itnuii'  if  others 
have  oljSLTVul  a  simitar  thing. 

In  dry  climatca,  such  na  South  Africa,  they  have  to  put 
comb  collectors  over  the  brushes  of  the  dynamo,  to  di»- 
chiu-ge  the  atmospheric  electricity  from  the  line.  In 
England,  too,  we  occasionally  suffer. 

Uimng  a  hc^vy  thuiKlcratoini  ii  breakdown  occtu'red 
on  nn  urc  light  system  of  underguutul  wires.  A  portion 
of  the  lani]is  on  circuit  were  snildonly  put  ouL  Tho 
lightning  bad  stnick  a  liiinp]K)st,  burnt  out  coils  and 
lamp  cul-uul,  then  broke  down  thu  insulation  of  cable  at 
two  places,  (Ml  that  a  iKirtiun  was  short  circuited,  thus 
cutting  out  a  loop  of  the  cable,  with  the  lamps  incluile<I  in 
iL    Still    following    up  Lhie  subject  of  luiderground  urc 
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circuits,  the  rulloirin^'  in  iutoi'csting  in  f^hoiring  how  the 
faults  were  etimiiiateil.  Tho  fiymptonin  were  :  The 
engine  raced  aiid  dynamo  flA^hci).  On  going  round  circiiitu 
[lortioii  of  Ibo  lumps  were  found  to  l»u  out,  and  it  wa*  socn 
thut  No.  1  fault  lay  on  the  wire  bpfoiR  So.  1  !i(m[i.  The 
dyniimo  was  alop|ied,  and  t'iri^iiil  broken  nt  No,  I.  Tho 
dynann)  wag  arniin  atiirlcd.  ao  thut  ciUTeiit  nn  through 
faiilu  onlv.  We  then  followed  Hno  up  hy  niioninj;  .^Moet 
boxes  and  tefit«d  for  tuirrent  with  a  cnniinRn  iip^ll'i!,  niid 
found  fault  lay  between  two  boxes.  Dynamo  was  «{|faili 
>l>]iod,  and  u  temporary  cablo  conneclcil  thiough  over- 
ground. 

AKi'    Lasiks 

The  arc  lamps  themsalves  are  freqnt'nt  lwims  of  lr(jiibl« 
in  tio  fircnit.  The  Americans  call  this  tho  S[)ccilic 
cussodncfifl  of  the  hknijiA;  the  minor  faillU  are  no  niin)oiT>u-t 
that  thpy  would  litl  a  (ki[wi-  by  ihenuolvai. 

The  (itllowiiig,  huwuvur,  is  a  sumowhat.  etirioue  oxatnplo 
of  some  of  tho  ireakfl  of  arc  UmpA.  A  set  of  40  arc  in  a 
public  iniildiiig  had  lieoti  ninning  very  well  for  three  or 
four  monthR,  when  niiddunly,  night  after  iiijihl,  hniiia  in 
various  jiiil-ta  of  the  cinniit  would  burn  very  dull  rc«l,  (jet 
"liller,  iiMfl  linally  go  right  out.  The  dynamos  were  in  goo<l 
order,  the  ciin\)nt.  the  wimo,  iind  ibo  iiiKiilntiiin  jicffoct  of 
machitiiM  And  circuits,  yet  eOmetimee  ae  many  an  eight  or 
ton  Unnjifi  would  Ik)  oiit  together. 

To  disinvi'r  the  caune,  a  hitnp  was  tjiken  down  low,  and 
iracoue  [>iit  on  to  watch  its  beliavintir  'ITien  wiw  iioticwl 
sort  of  bubble  of  molten  lifjuid  cnllediuf;  on  tho  pcwitivii 
icarbon,  whieh  tricliled  down  into  thu  aic.  The  I-imp  thftn 
^gftvc  only  rcid  glow,  tho  globule  gniduiillycoolwl  and  titially 
Bhorb-circuLtc<l  thecarbnne.  Thcdiftiputty  was  thus  solvwl, 
for  it  wan  then  remeniViered  that  a  fret^h  Itatrh  of  carbonH 
had  been  twe<I  sinci?  the  fominom-oinisnr.  of  tho  fault.  On 
Chaiigm;^  these  for;;oocl  carhonfl  we  h;id  no  fui'tbcr  trouble, 
Ijct  us  now  considpr  a  few  points  in  connection  with  low- 
tentiioR  RyRtettM. 

iNCASnKSt'RNT   liyNAMOH, 

Drtting  (Jfar. — A  very  uuzidin^  thoiij^h  .tiinple,  fuitlt 
occurred  in  b  i:om|iou[in  ilytiauio,  which  hiul  ))efn 
rmming  extremely  well  for  Rovenil  months,  luitil  one 
night  when  it  wiu  found  thut,  with  the  full  cotn- 
plemcnfc  of  lamps,  only  20  voIt£  could  be  obtuinod  inntcaul 
of  80.  On  running*  the  machine  light,  the  full  E.M.F.  mis 
shown  on  the  voltmet^jr.  The  cinuitit  of  the  dynamo  and 
those  of  the  iu^talliition  were  tested  and  found  to  be  in  per- 
fect order — the  engine  and  dynamo  were  running  at  iionnul 
speed.  EventtiaUy,  on  goins  to  take  the  speed  at  the  o<oni- 
niuUtor  end,  it  was  oliHcrvcJ  that  the  end  of  dyiiAuio  iihAft 
and  comrauUttor  were  rotating  at  diflerent  speeds.  On 
further  inveattipition  it  was  found  that  tho  commutator  and 
ai'iRutiire.  whii-h  wun;  niounteil  nri  a  ile«ve,  were  nlip|iing 
toiuhI  thy  shaft,  the  set  screws  havin-;  ulacked  away.  The 
loaii,  of  course,  draj^wl  th.^  armature  back,  whereas 
when  li^ht  it  rot^itud  at  pn>pcr  ispeetl. 

Ciiuiuijidii.*,- -.\  tiii)!t.'tkc  in  coujiljiijni]!  led  to  a  cnrioiis 
sidt  with  another  comiiound  dynamo —the  direttJon  of 
rotation  was  changed,  anil  the  shunt  wiren  only  were  croMcd. 
On  niunin}{  tho  machine  li^ht,  with  thi>-  |>ilot  lam]>  only, 
the  'lynaino  worked  all  rij;ht ;  but  on  (tutting  the  whole  loud 
on,  aa  the  scries  coil  now  worked  against  tho  shunt,  the 
li^ht  may  be  bpst  dtscrihetl  as  a  miniut  quantity.  We 
have  yet  :inolh«r  instance  of  faultv  connoctions  in  the  «i*c 
of  iL  new  shtint  dynamo  initalloir,  but  idl  otTnit»  failed  to 
jet  it  to  build  up.  The  inflation  of  the  armahire  .and 
Bcldii  was  perfect,  the  field  circuit  wa«  intAct,  and  to  all 
ppearances  tho  amutture  wires  wore  not  broken.  There 
no  sign  of  .ijurkinjr  at  the  tinixhes  .at  any  angle,  ur  any 
BI>eeri.  The  csuse  of  thiB  wn*  thut  the  field  connuctions 
had  l>ocn  by  mistake  croeBcd  and  connected  to  the  wpjng 
temiinalR.  prolnbly  after  vaniiHhing.  Hevening  these 
cauxorl  the  dynamo  to  inagnetisc  without  further  trouble. 

ARUATI'REh. 

Wq  End  thut  the  nrmatiiro  is  the  (Kirt  of  a  dynamo 
liable  to  diaastei'.  In  serie«  wnnnd  or  coinifoHnd 
dyitamos  there  ia  great  danger  of  an  excess  ot  cur- 
rent euiuiiig  fusion  or  breakage  ahould  a  *hort  circuit 
occur.     Aiiotber  fault  common  to  armatures  is  shown  in 


the  following  breakdown.  A  small  shunt  dynamo,  which 
waa  iimH  for  charging  aceumnlators  and  driven  by  a  gas 
engine,  exhibited  the»e  symi)t«m« ;  no  current  contd  be 
got  through  the  cells,  hut  tJie  machine  would  run  a  few 
lamps  direct.  There  wan,  however,  continuous  sparlring  at 
Che  commutator.  On  taking  adrift  a  pair  of  wires  on  the 
coQimtitator  a  break  was  found  (by  testing  with  a  pUmt<K 
meter)  in  one  of  the  coil  wires  ]u<*t  where  joined  to  tho 
cnniinut^lor.  One  rJrcnit  ot  the  armature  wn*  idways  aup. 
]>lyin;j  current,  and  whenever  the  broken  part  |«*«od  the 
bntHbefl,  sjiarking  occurred.  On  re(>airin}(  thin  breakage  the 
machine  worked  well  agafn.  The  following,  loo,  is  ao 
interesting  case  of  the  mischief  damp  causea.  Two  300- 
li);ht  plain  shunt  dynamos  were  used  to  nin  an  inatalLttion. 
They  were  run  generally  week  and  week  about.  After  a 
week's  idleness  one  dsmamo  refused  \o  build  up  at  all.  On 
testing  with  a  battery  and  detector  the  armature  was  found 
to  be  in  connection  vrith  the  shaft,  and  on  further  inspec- 
tion was  discovered  to  he  quite  damp.  Then  it  was  remem- 
bered that  u  imnc  of  ;;lasn  in  the  akyli^ht  above  had  boon 
cnickod  dunng  the  wnik.  and  thningh  it  rain  had  dripped 
on  lo  ihe  muobtnu.  To  rc-<N>re  rhf!  iiu^nbition  a  bribII 
current  wiin  kept  on  through  the  .mnature,  the  host  set  up 
lined  otit  the  moisture,  and  the  machine  workwl  perfectly 
again. 

F\fiil*.~A^imt\\  tho  extremely  liad  habit  of  breaking 
the  circuit  of  a  ilynanio  bv  lifting  the  hnutheic  whilst  tho 
mnchitto  w  nuining,  the  following  cjiee  shows  the  ofTcct  on 
tho  (Constitution  of  »  m;Lchino.  A  four-polc  ehnnt  machine 
hml  lieen  doing  its  work  jjerfectly  well  for  some  time,  until 
ono  night  it  wast  found  imiK>ssihlo  to  set  the  full  amount  of 
light.  Tho  machine  was  taken  to  piocea,  and  a  hole  wai 
found  on  one  field  1iumi  right  through  insulation  consist- 
ing of  throe  Lxyer*  of  cAiieo  «ee|)od  in  paraHin,  and  tho 
layer  n(  piijicr  and  two  holes  were  found  on  the  other  pole; 
thiu  short-circuiting  a  pair  of  limbs  of  the  magnets.  The 
attendant  here  had  been  in  the  habitof  breaking  the  circuit 
with  the  machine  running  at  a  high  speed. 

Arinnlntv. — A.  very  sierioiis  stnictnral  weakness  of  drum 
armatures  is  exemplified  in  the  following  case,  which 
oconrred  to  a  conipounrl  machine  running  incandem^nt 
lamps,  liy  u>me  external  nmin*  the  maini4  were  on^idctit- 
aily  short-circuited  ;  the  Touin  fuse  wont,  btit  did  not  go 
beroro  allowing  a  conairlcRtblc  rush  of  mrrent  through  t£e 
armature.  This  caused  the  end  fund  binding  (nutde  up  of 
fine  i»tpel  wire)  of  the  armature  to  hnwt  l>cfore  tho  tlynanio 
could  be  stopped  ;  quite  a  number  of  sparks  were  seen  at 
the  pole-pieces,  accompanied  by  a  very  strong  sniell  of 
fthollno  burning.  The  pilot-lnmp  over  the  dynamo,  how- 
ovor,  bnnil  properly.  On  exarauiation  of  the  armature,  it 
was  found  tnat  the  sparks  were  caused  by  toneie  steel  wire 
ends  striking  ngaiuKt  the  pole-pieces ;  and  the  small  i>f 
shoUflc  wa«  probiibly  due  to  healing  of  tlie  wire  by  friction, 
and  ronsc(|uent  heating  of  shellac  on  UTnatitre  wires — the 
latter  were  ipiite  uninjiirod. 

in  connection  with  the  *ubj<.>''t  of  Ijundfi  breaking,  a  very 
novel  acddcnt  ocoumid  to  a  geniirntcir  sn{>|ilying  cnntint 
for  a  traniaiT.  The  dynamo  was  a  SOO  volt  shunt  m^ichine. 
The  pldiit  had  Iwcn  working  well  for  some  hour*.  On  tho 
first  [liirt  of  tho  joumoy  the  Ii-ani  had  to  go  up  a  Htifl 
incline,  while  just  before  tho  tennimia  the  incline  was  in  its 
favour;  tho  cun-ent  at  thii*  |ioint  inu  switched  (►If.  Tho 
car  cani[>lcted  one  journey,  but  on  trying  to  start  again  the 
machine  ivnuld  not  builu  up ;  the  circidu  and  iiuulatioti 
were  testtnl  with  a  galvanoineter,  and  found  in  fwrfwt  oixicr. 
The  fields  were  then  extemulty  magnotisod  by  a  hand 
dynamo,  all  other  means  hanng  failoci.  For  a  while  the 
dynamo  worked  all  right,  but  again  broke  down,  exhibiting 
the  same  aymptomt!,  except  that  now  the  Hold  was  brokco. 
/\it«r  the  second  stopfuigc  it  wils  found  one  of  the  armature- 
Ijaiids  had  broken,  and  the  broken  enda,  in  rotating,  had 
cut  through  a,  field-magnet  circuit.  This,  however,  bad 
fiwed  Logetlici-  again,  prolubly  by  the  arc  caused  by  extra 
current ;  but  how  the  |>ermanent  magnetism  of  the  poles 
<li»ippeared  wo-i  never  made  very  clear. 

Tlio'^c  liunds  very  frequently  break.  It  would  be  interest- 
ing to  hear  from  outers  what  has  generally  been  the  causQ 
of  thin — ^viz.,  1>nd  mechanical  fastening  of  end^  infufttciant 
initial  strength,  fusion  thronifh  contact  with  o|>jMisite  sides 
of  armature,  or  some  such  cause  as  the  above  lint  caaa., 
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C0MMUTATDR8. 

The  next  pait  of  thfi  dynnmo  we  will  Aonitider  u  a  caiuw 
of  breakdown  is  the  commiitatiir.  Ab  would  naturally  be 
supiKMed,  the  copper  diist  cut  by  the  bniahen  iind  oil  iwod 
ill  iwiping  the  surface  of  cnmniutatoi'  fr«<)Uoiitly  give 
trouble.  As  oxampldH  oE  lliii*  fiiult,  two  uicm  oiuy  hv 
cited — the  first  of  a  comtKiuiid  machine  which,  after 
niniiin;^  wulj  for  some  time,  begui  to  imarli  very  much,  the 
amiaturo  becomiiij;  iinduty  h«at«d.  The  caiue  was  found 
to  Ite  copjMJr  dust  ami  pisoso  gcttiiij;  in  Ijchind  thi*  lc;ithcr 
fihiold  wtiich  covers  nght  close  up  to  the  commutator,  an<l 
cniiBing  A  partial  ahort  circuit 

The  aecotid  case  wns  ttiit  of  a  serics-ultitcr,  the  com- 
mitUitor  segiueots  of  which  have  air  iiisumion  below  ami 
Ix'twoen  them.  Here,  aft«r  a  while,  n  little  mound  of 
CQpE>cr  duitt  acv)imulut«d  uiidi-r  the  ^meiil«,  eveiitucilly 
xho^(Hjir^Mlitillg  lht<  oommutAtor  on  to  the  sleol  tih^ft.  To 
effect  a  ctu-ci  the  Begmont^  were  removed  and  clonred.  A 
•ocoiid  weak  [loint  is  iti  the  rin^  whirh  i-li|»  the  Be^iuaiite 
together  u  the  end.  Cdses  have  come  uiider  my  notice  In 
which  the  insulation  baa  broken  down,  aiid  a  BDort  circuit 
estjibliflhed. 

As  ProfoswM'  Pi;rry  in  his  rt'irent  lectures  has  ^huwii  n«, 
the  m<>charii<.-»1  cngineor  fluo'Dfi  Hom«times  Lo  think  thm  u 
dynamo  beitig  it  new  dejHiHurc,  old  methods  may  )>o  tieji;- 
lo<:tod  and  has  strwiycly  (orgoWan  vt  left  out  prei-autioiiK 
which  he  would  in  all  olhei*  high-euoud  mxchiiiery  iielopt. 
Th«  following  cme,  bearing  mx>n  thK  [>oint,  came  under  my 
own  notice-  The  inaker>  of^ »  wdll-knowu  nn;;  armiiture 
made  their  machine  mu  thai  at  the  pulley  end  the  inside 
fiLri>  of  the  pulley  waa  luadc  to  net  am  the  diatance-ptece  to 
pruvont  side  play  ni  the  nmiaturo.  The  putley  iteclf  wits 
fixwl  on  by  a  feather  and  itecurod  at  the  end  by  lock  nut*  ; 
thexe  while  running  workwl  looae.  The  result  irasa  general 
firework  display  and  a  ji>b  for  the  armature  windern,  (or 
although  an  armature  pnw  up  with  very  little  cleai'^iiice  at 
the  pole-piecee  iiowadu}**,  it  druws  the  litio  at  artual  con- 
tact with  the  same. 

We  now  pa«s  on  to  conmden*  incandescent  lampx,  circuits, 

Incakdrscbnt  Lamps. 

Unlike  arc  lamps,  the  faults  of  incandoseeitt  larapa  are 
not  aa  raried,  The  prini'ipal  cansoa  of  failure  may  he  stated 
U>  be  wcaknesii  of  the  glass  bulb,  which  frequently  breaks 
under  atnioj^phcric  presstiru;  weakness  of  a  portion  of  the 
globe  at  one  jKiint,  as  sfwt^itnen  exhibited  ;  k-ukage  at  the 
points  where  platinum  wii-es  outer,  and  had  vacuum 
resulting  therefrom;  w«nt  of  symmetry  in  diameter  of 
filament,  heiicu  heating  unduly  at  one  luitit,  eaueing  rupture 
ultimatoly  ;  want  of  stability  of  filament,  caiiBiug  it  to  fall 
to  one  side  touching  the  gla^  ftiid  breaking  it ;  nepositjoii 
of  carbon  on  the  glass,  &c.  In  very  bad  l^nipn  the  sudden 
expansion  of  eaaas  haa  caused  the  globe  to  burst  out^ 
wardly.  The  gnm  at  point  where  the  plutlrnun  enters 
aomettmes  cracks,  due  to  imperfect  contact  and  arcing. 

Ftues. — No  one  will  tliaputc  the  f'lct  tluit  the  circuits  of 
an  incanilescont  syst(>m  may  lie  a  source  of  danger  to  a 
building  if  imt  properly  in-italled.  As  it  is  now  a  .tijie  qtiA  mm 
that  all  ditch  work  be  protected  from  short  circuit  or 
leakaeo  with  fiisc*  that  danger  ts  reduced  tu  a  ininiminiL  It 
would  seem  to  me  that  the  system  nioHt  likely  to  give  beat 
reaultsin  placing  of  fiues  it  one  which  reduceit  the  number 
of  the^  to  aH  few  ;ut  possible  consistent  with  nafety.  By 
this  is  meant  that  there  should  l>e  a  <louble-p<ile  fuse  |ilaci>tl 
at  the  root  of  a  braticb  bo  that  the  fuiie  will  go  should  a 
GuiTent  |)n3s.  by  leakage  or  short  circuity  tt-hich  would 
dangerously  heat  the  smallest  wire  on  that  branch.  In  the 
future  it  seems  likely  that  double-pole  magnetic  cut-^uta 
will  be  more  exlennively  iiaed  for  this  purpote,  as  this  form 
may  he  relied  upon  to  go  at  a  given  current. 

Aa  an  iniitanco  of  the  result  of  improper  use  of  fuses, 
there  ia  the  not  uncommon  fault,  of  putting  in  aingle- 
pole  fuses  indi^wrimiiiHtely.  This  has  doubtless  been  the 
cause  of  some  trouble,  and  one  c^xc  came  under  my  notice 
where  a  sub-circuit  was  burnt  right  out  through  thio.  From 
a  we1t-authonttcat«d  source,  the  following  very  curious  case, 
wheiD  combination  of  ^»  and  cluctrictty  were  ru4[H>risi)ilo 
for  some  damage,  baa  ueen  given  me.  An  ordinary  lead 
wire  fuae  gave  out  through  excess  of  current  paaaiug,  and 


actually  Mt  fire  to  aODM  gas  which  was  oscapiag  from  il  pipe 
cloae  by.  One  graat  aource  of  danger  in  an  inatullation 
otherwise  A<lmirably  protected  by  double-pule  fiues  arises 
(j-om  the  fact  that  in  the«e  double-pole  fuses  both  tenninals 
of  thn  main:!  xre  brought  close  together  and  bared-  It 
wouki  be  far  bftttcr,  in  my  ojiinion,  if  two  sejiamie  siiiglo- 
Ijolc  cut-outa  were  insertecl,  one  on  each  main. 

Alternating  uurreiit*  seem  to  cause  molecular  movement 
in  wires.  A  case  which  came  niider  my  notice  in  il  build- 
inj;,  in  ihe  basement  of  whifh  ^vrw  a  three-light  electrolier, 
the  tamiii  of  which  aII  bcjjan  to  lliokcr  v«ry  rapidly  :  the 
cause  was  at  last  traced  to  the  fuse,  which  ^vaa  founu  lo  be 
working  loose.  From  my  experience  of  a!t«rnatingcurri;nt«, 
it  soQins  thiit  nuta  always  l«iid  to  work  loose.  Hence 
another  reason   for  reducing   the   numlier   of    pointe  of 

fu.tUR. 

It  would  l>e  of  great  interest  to  hear  if  others  hare 
itoticed  the  same  phenomena  more  Rtarkedly  in  alter- 
niiting  circuit*!  tliaii  in  those  of  direct  mirronts.  As  may 
be  generally  known,  the  fnses  for  the  high-tension  currents 
used  for  tranaformem  are  made  of  coppi>r  wire  passed 
through  siiucta  of  a-fbestos,  which  are  inserted  to  break  the 
arc  wlieii  the  fiiws  goes.  This  asheaLoR  xcomK  to  have  a 
l>«culiar  rurru<iivu  action  on  tho  eop[wr  wire,  for  at  the 
points  of  contju:t  the  wire  gots  green,  and  soon  eata  away. 
■-/jiTfr/Mw  of  fuses*  and  incandescent  circuits,  it  would  be  of 
groat  value  to  all  to  hear  of  icome  authenticated  cases  of  a 
tire  arifiing  from  a  niiiuit«  leakage,  but  one  not  great  enough 
tv  cau.se  the  fuse  to  ga 

hnulalion. —\n  concluding  this  interesting  part  of  the 
subject,  the  following  oxnmpio  of  breakdown  oi  insulation 
mav  ser^'e  an  a  warning  to  thofte  who  take  whut  ia  sent  them 
witnout  making  any  test*.  A  whole  floor  of  a  hirge  hotel 
had  been  very  carefully  wired,  aa  far  as  mains  were  coti- 
cernctl,  with  a  new  luible  laid  in  a  wooden  casing  let  in  the 
joiata,  and  on  thn  wiremen  completing  the  work  the  cable 
wai»  tested  to  see  if  there  was  any  sign  of  leakage.  A  very 
sensitive  astatic  gjtvanometer  was  osi^  with  a  200-voft 
chlorideof  silver  battery.  To  their  (iisinay,  the  cable  showed 
a  leakage  of  about  80  ([ogrocs — they  were  absolutely  sure  it 
was  kept  perfectly  free  from  iron  or  earth  contact.  To  find 
the  fault  the  whole  of  the  covering  waa  taken  up,  and  the 
mode  of  laying  exaiiiino<l.  Nothing  conid  Ife  seen,  until  at 
last  it  occurrwl  to  mo  to  cut  ofT  a  short  length  and  tost  it. 
This  was  (lone  by  getting  a  fairly  damp  brick  and  laying 
the  cable  on  top.  putting  otic  wire  to  the  core  and  one  to  the 
brick. 

The  leakage  deflection  was  reproduced,  and  on  carefully 
overhauling  the  cablo  a  small  portion  was  found  touch- 
ing the  bi-ii'k  ivork  of  one  of  the  walls.  It  was  then  ascer- 
tained ihii  a  new  oiitaidc  compound  hml  boon  tried  on  thia 
cable  in  manufacture,  which  cau«etl  the  insulation  to  l>e  a 
[>artiiLl  conductor,  and  thus  rendered  it  unfit  for  active 
service. 

yluionuiik  Iittihigr  Drlator. — It  ia  often  the  cm»o  to  find 
the  insulation  of  an  instalUtion,  which  was  at  first  many 
thoiiaand  ohms,  fall  nipidly  from  some  cause  or  other 
after  short  use.  I  eliould  like  to  make  the  suggostiun  here 
tliata  vcr)'  useful  pivco  of  apfiaraiiii*  might  be  invented,  and 
if  niadc  sufficiently  cheap  would  no  duiUJt  lie  speciticil  in  all 
large  iriNUiUutionj  to  indicate  at  once  whon  the  iiisuliitiou 
ix'.si  stall  CO  lit  the  mains  fell  below  a  certain  point.  This 
might  be  left  permanently  on  the  circuit  on  both  mains, 
with  an  amuigement  to  call  attention  if  tlie  reaistuuce  fell 
bolow  a  proilctortained  jtoinl, 

CoNcn.LrsioM. 

It  has  been  very  difficult  to  make  anything  like  a  (con- 
nected story  of  these  chapters  of  disastcn!  from  the  nature 
of  the  subject  of  the  paper.  I  tnist,  however,  that  benefit 
may  be  derived  from  the  simple  ennmeration  of  theae 
defects  and  their  cauaea  There  are  *eTeml  instances  of 
breakdown  hero  rptoted  of  Brush  machines.  The  Rnish 
dynamo  1  consider  the  Iwst  in  the  market,  and  that  the 
instances,  many  of  them  from  this  cla*?  of  dynamo,  is  simply 
from  the  fact  that  1  have  had  mure  cxpcricnoc  with  t.bia 
an,v  other  class. 

In  conolusion,  I  must  thank  aevenil  of  my  friends  who 
have  been  kind  enough  to  assist  me  with  titbits  from  their 
own  experience. 
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COMPARATIVE  VALUE  OF  THE  ALTERNATING 
TFANSFORMER  AND  CONTINUOUS  CURRENT 
SYSTEMS  FUR  CENTRAL  STATION  LIGHTING.* 

BY  r.  a  BADT. 

Wo  have  heanl  three  ixijienj  tin  aiijurently  the  sane  B«b 
jocti  thuu^li  (Mich  of  thv«i:  |»ipors  was  iiaiuvU  iliiTurcntly  by 
its  author.  1  knuvr  n  good  niiiiiy  of  you  arc  undi-r  tlic 
ImiiraBsion  that  I  will  Iw  itii  aOvocate  of  the  alterniitiii^! 
system  against  th«  continuoiin  ciirront  ftyst«m  ;  ixit  nuch  i* 
not  ihc  caao.  In  tho  tillu  J  have  jjivca  my  paper  I  hiive 
narruwed  this  (liBcuANJoii  to  its  j)ro|j>L-r  liniita,  I  do  nut 
l>«lievc,  by  any  mcuiri-t,  tliat  the  ultornntinf;  tninsfonner 
aystem  will  \k  siiluttitutud  fur  isolutiMl  liKhtin^,  or  fur 
lighting  within  modeniie  distances  ;  Iwl  I  d«  helievu  that, 
for  an  oconomicul  oentnti  situtiun  lighting;  ay-tiem,  the  niter 
luitiiig  trunslonner  tyKt^itn  is  iha  hiMt  iii  uxiat^mce. 
This  rvtiuirk  may  sueni  supci'lluuiis ;  hut  ligliting  within 
flhort  ilistuiioH,  and  uven  iaoUt«()  lighting,  Itaa  been 
dra^tHl  iiilu  thu  discussion  on  this  Kiibjcct.  Although 
the  wutlor  of  tho  (ipft  jKipcr  ri^ul  apiiiirciitly  tried 
to  ahovr  that  the  only  pi-4(;tiuil  systum  for  ceiilml  sUitioii 
lighting  of  to<lay  i«  the  tbrce-vrire  system  of,  «ay,  not 
cKcowiiiiK  230  volts,  I  pi-oiKWC  U>  show  to  you  that  ihi* 
ultum|)t  is  not  even  cunsistent  with  the  prictice  of  the  toni- 
pa.ny  this  gontJeman  reprenenu.  In  the  tirtt  placv,  let  me 
rouu  un  aluttruct  of  u  L'irciilitr  cunccniini;  the  t^IiMOn  muni- 
cipul  system. 

I  r^iiota :  "  The  l^limn  ramiici]>al  system  has  esiKciulIy 
bttcii  dovisctl  to  niDcL  all  the  reiiuiremcnt*  of  perfect  out- 
door illumination.  .  .  .  Tho  current  iumI  in  this 
Hysttitn  is  of  hish  tenaioii  (1,200  volts),  which  would  1« 
luisiifc  to  introduce  into  dwellings,  hutohi,  ttoree,  ur  huild- 
injjii  of  any  chuicter,  wliero  tn«  wirBs  mid  soclceta  aro 
liiU)Ie  tu  be  handled  by  inexpurien«e«l  jKiraon^,  but  when 
they  lire  stretchoJ  on  polos  in  tlio  o|)«ii  air,  luiil  tho  lamps 
arc  iiUc[idod  bv  porwiiis  who  h>ivc  been  iirupL-rlv  tniiiiod. 
all  danger  to  toy  public  eeajies.  If  deairuu.  the  circuiu  for 
this  system  can  be  laid  itudcrgrouod  at  a  reasonable  cost. 

"  tjich  lamp  is  mtvwciJ  into  a  socki-t^  which  is  protvctod 
from  rain  by  a  metal  hcHxl,  and  in  the  \\]>ihit  jmrC  of  the 
hooil  is  pljtcwl  liii  au|h-tratUB  tlwtvloses  the  (.-iri-Uit  whenever 
a  lump  c.iHhjii  bruiik^  thiia  keejriiit;  the  ntatiniiity  of  circuit 
niiintfrrupted.  At  the  same  time  an  itistruiiient  iu  the 
station  indicates  Che  breakage,  bo  that  the  attendant  may 
be  tieiit  out  with  anntJter  tamp  to  replace  the  broken  one." 
N.B, — I  boiw  he  is  provided  with  a  bicycle^ 

Secondly,  I  will  quote  from  a  patior  road  by  a  gentleman 
diu'iii);  the  Edison  I'oiivention  in  Cniai^o,  FolinuLry,  l^SH  : 
"A  modification  of  the  fxllson  three-win!  systt^ni  was  men* 
tioiied  where  two  Kdison  600  vull,  'Jli  ampere  dynamos 
funiinlit^l  turi-ent  fur  several  hundrod  lights  ;  five  lUO-voIt 
laiii{»i  iHiirig  u»eil  iTisoiies  on  vithor  side.  The  dynikmos 
run  without  spiirkini;.  Thure  iti  no  nioru  cviiloiicc  of  high 
jirtiH^uro  visible  at  thia  plant,  or  in  tho  muiiiiri)iul  I.L'OO  volt 
machine,  than  with  12."i-viilt,  dynamo^.  There  is  probably 
no  mure  j>4;rfeL't  plant  running  thnn  ihiK,  which  has  bt;eti  in 
seiTite  since  the  middle  o(  la*t  year,"  And  again,  "  Within 
proptT  limitH,  the  princijile  of  biah  |)re8<urc  is  notal*nnl  or 
i riconsiKlent  with  correct  tiriticiples  of  future  projjres*.  The 
idea  imdorljnng  tho  transformer  is  the  logiivil  outcome  of 
oxiicrieiice,  but  thni*  far  we  have  nn  satisfactory  applicution 
tu  genoml  commercial  uses  excepting  jiossibly  throui;h  tho 
ele-ctric  motor."" 

Now.  in  ImtJi  cases,  an  electromotive  force  of  1,200  volts 
in  euiployiM],  ami  they  call  the  1;iftt-named  »vslema  "  modifi- 
cation of  tho  Edison  tbrec-wtre  syMtom."  tf  what  we  hoard 
in  the  firat  paper  is  true,  why  does  tho  sanio  company 
omploy  an  electroniolive  force  up  to  1,200  voltst  The 
1,200-volt  ihrctf-wii-e  system,  sa  1  uiiderstiutd  it,  i*  iweil  for 
Htore  lighting,  and  is  introduced  into  houses,  while  in  the 
jiuniphlet  conccniiiig  the  raiinici|>al  system  tho  intiXMiiiction 
uf  1,200  rolts  into  hoiiuft*  i«  (ondomned. 

Wiierfi  18  logic  I  Where  is  consistency  I  I  ennnot  see 
il,  but  1  hope  that  during  the  discunion,  which  prolnbly 
will  follow  tho  reading  of  thi.t  pajier,  some  of  the  gentlemen 
will  bo  kind  enough  to  explain  it  to  me.  1  am  well 
aatiafied  that  there  is  a  tendency,  oven  amoiii;  tho  moat 
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ardent  advocates  and  admirers  of  the  low  tension  s\ 
for  centnd   station  plants,  to  occasionally  rai«o  the  ^ectra^ 
motive  force  when  they  cannot  raise  the  noccsaary  money 
tu  buy  copper  oriough  for  their  feeders  and  mains  on  the , 
230-voIt  three-wire  plan.  TTicre  is  certainly  less  objection  to] 
even  »   1,000-volt  alternating  transformer  system  ibau  tA 
llic  iiitif»ductioii  of  a  1,200-voit  oontinuoiia   current   into 
houses. 

Xow,  what  I  believe  is,  that  all  these  systensvnamely,  mul- 
tiple »rc,  three-wire,  and  multiple  series  toiitinuoas  current, 
as  wi?ll  .ts  multiple  arc,  multiple  series,  and  transformer 
tillrnuttiiiii  system — aro  good  in  themBoIios,  anil  that  it  is  our 
ta.sk  to  fiiiil  the  pro|)er  places  and  tho  projjcr  conditions  for  ^ 
each.     I^h  one  has  its  pinuo.     We  all  agree  thnt  for  i«>'| 
lated  lighting,  tlio  roidtiplfl  arc  system  is  tho  best ;  whc 
continuous  or  aliemiitiiig  is  a  i(iieE<tion  whicli  I  do  nut  waut 
lo  answer  here.     For  longer  dintAiices   we  will   properljr 
use,  according  to  circumstances,  multiple  series  of  two  Umpa  1 
(three-wire)  or  mnltjple  scries  of  more  lamps,  u^ain  either^ 
contimious  or  alternating.     And  for  still  longer  distances, 
wo  will  employ  a  general  system  of  incandoaeent  lighting, 
where  all  mints  near  and  far  must  bo  ntuohed  in  order  to 
);i)[)ply   ult   customers —the  idltraaSiuff  Irititx/urmeT   system. 
Thftse  few  remarks  will  probably  outline  my  ideas  of  tlm 
application  of  the  diSeroots)'stnm3  of  incaiideacent  Ugbtintf 
under  different  conditions.  What  I  want  to  show,  buwevert^ 
to-night  is  the  enmiianitive  vahie  of  the  altentntiiig  tram 
former  syatom  and  tno  continuous  thriM-wire  system  lor  ceu-'' 
ti-al  station  lighting,  t  will  adhere  to  the  points  named  in  clie 
previous  |mpors,  namely  :^Ut>  first  east;  2nd,  economy, 
odiciency,  and  doprociation  ;  3rd,  reliability  ;  Ith,  variety 
and  Taliie  of  the  (xiseiblo  smirces  of  revenue ;  5lb,  safety  to 
life  ;  6lh,  etTeots  upon  existing  i)ro[>«rty. 

Fird  atidStMuU^. — First  (kit  aad  Umiffmjf,  Effiriatn/  nnd 
iMprrtSaiioa. 

It  was  shown  in  the  first  jxiper  that  the  cost  of  the  enn- 
dilclors  transmitting  a  given  amount  of  energy  at  given  loss 
for  a  given  distance  varic*  invcracly  as  the  Mpiare  of  the 
initial  K.M.F.  employed.  Figs.  1  to  d  show  tho  cumhined 
trosa-fiection  of  copper  foedom  at  five  per  cent,  loss  for  ftOO 
lll-r.p.  1 10-volt  ]am\ia  at  a  distance  of  Olio  mi)e.  They 
represent : — 

[It  is  not  necmsary  to  show  these  tectiona.  We  glrethe 
diameter  in  inches. — Bl>.  B,  S,] 

Pig.  I,  mHltipteare.     (llOvoItai,  3|in.  diameter.) 

Fig.  2,  three-wire  system,  ncoonling  to  Prof  Fnrbos  (220 
volts,  Sin.  diaiDOttir). 

Fig-  a,  three-wiro  aystem,  accordingto  H.  WunI  Ijconard 
(220  volta,  2iii.  diameter). 

Fig  4,  five  HO  volt  lam(ia  in  aeries  (550  volte,  Jin. 
diameter). 

Fig.  •'),  alternating  tnnsfnrmer  system  (1,000  volts,  fin. 
diiimct^r). 

Fig.  a,  alternating  transformer  system  (2,000  volte,  I'jin.. 
diameter).     The  ratio  is  as  follows  : — 
Tadi.k  Ku.  I. 
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1  think  this  table  in  jwrfectly  clear  without  any  further 
cx|»lan(itiuu3.  I  will  repeat,  however,  the  statement  made 
by  Mr.  Slattcry.  that  according  to  IVof.  ForTics  (Canliv  Leci.), 
tiie  saving  of  the  thi-ee-wire  over  the  multiple  arc  system 
is  only  ^-'i  per  cent.,  and  that  to  nssumo  nny  more  saving 
may  suit  AmericMn  financiers,  but  is  tmt  olctlrical  engineer- 
ing. The  originator  of  the  so-callwl  Kdison  three-wire 
system  (I>r.  Hopkinson,  of  Kngland)  thoroughly  coincided 
with  Prof.  Forbes  in  this  view. 

For  the  sake  of  argument,  bowever,  I  will  aswimo.  when- 
ever I  speiik  of  the  tliree-wire  system,  the  tiguces  given  by 
Mr.  Looiutnl,  or  aaaving  of  66^  per  cent,  over  the  multiplo 
arc  syatem. 


^Bbi 


w 


Tiiiilc  Nrx  1  a\m  shows  the  cost  of  feeders  |>cr  Liinii,  at 
*i  ]>cr  cciiU  loM,  at  ono  niilo,  nssiimiiig  the  cont  nf  copjwr  at 
20  cent«  per  pound.  In  Mr.  I.nniiiinrflixijtorthfipumllel  wan 
di-avrn  only  between  the  I.OOO  \oU  uitoninting  sjstcni,  oin- 
jjlwying  50-volt  LimjKt,  and  the  ihrac-wiro  system,  eraplnying 
IlO-voIt  liimpn.  1  hardly  think  thia  fair,  lui  it  in^ii-eiiaeit 
tho  ctfrt  of  copper  wires  for  the  sccoudair  circuit*  foiir  times 
the  ea»t  of  tho  cnppor  wires  in  tho  bmncnus  of  tho  ibrcc-wiro 
Bvstain.  In  muking  thin  com|nritioii  the  most  economicnl 
nltemnting  «y»t«ni«  omployod  to  djiy  in  Knrope  and  America 
shuiild  bu  eoiisidorod.  Thcae  syatwnis  employ  an  E,M.F.  in 
their  primary  maiiiK  of  almiit  2,000  volts,  and  use  llO-volt 
UmjNi  in  their  ftecondarj- o.irt;uit«.  Any  imp!>)Veinent  whii^h 
ill  Intiiro  should  Ihi  miLd<^  in  theeu  buips  trill,  of  t:otir>(;,  lie 
an  improvement  in  the  jdternatiiig  tniiisforraer  Bystom  as 
witll  as  in  this  throe  wire  ay«tem. 

How,  ill  Cffmpiiriii;;  the  vmt  of  tho  twu  Byfltems,  I  will, 
f(>rLhes:il(cof  iitt^niL'nt,a^iiiii«imi»aro  thethrco-wire  syslom 
to  the  1,000  volt  :i!timi',itinj^  itysli'm.  1^1  iir  aiuunie  that 
LIio  c\til  of  feeders  {ter  liLiiipat  iLcertiunilisbfuiee  for  a  t,0(H) 
v(dt  nltcrnatiny  system  al  2^  \Krccvt  the  Iosm  is  one  dollar. 
Then,  iiecording  to  Mr.  I.eonapd,  Iho  cnsl  of  the  cop|«3r  for 
the  threo-wiro  system  vroulil  be  37'50dol».  Table  Xo.  2  j;ivM 
tho  cost  of  tho  two  systems  at  2J  |wr  cent,  at  .'J  [cr  oonL, 
at  10  ]»er  tnnt.,  and  at  20  ]»Br  cent,  loss. 

Tabu  II. — Vnu/iiffxiti^  Cmt  ^  ftMrrt  jM>  Lamp. 
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Fcvilon. 


5 
10 

20 


3-lir  rn 
Sjrtt  ni. 


iSi.'M 

15.75 

68T 

3,45 


LOOO-vtiliJi 

AliiTiiotiit^ 

SystuuL 


»l.fO 
.50 
.25 


Cost  lii^twiirti 
the  lT»o  Sj'stcnis. 


$26.50 
33.2& 

fi.02 
3.90 


Yon  can  very  easily  see  that  the  rutio  in  columns  2  imd  3 
ij«  the  same  ;  hiit  1  want  Ui  draw  your  attention  to  noUinin  4, 
BhowiuK  the  difference  of  cost  \kx  lamp  in  the  two  dilTereiit 
systems  under  the  cnnditions  naniod.  SupjioHe,  now,  that 
the  cost  of  miichiiiery,  iiit'lnding  JKiilprs,  |inmpH,  en};ineji, 
dyiuimo«,  huiise-winn^.  uiiil  kim|>»  in  uavh  use  u  abrjut 
15,000tlok  for  a  1,000  li^ht  plant.  Wc  wonltl  have  to  add 
[in  the  three- wnrci  Ryatem,  liguring  on  20  per  cent,  loss  with 
full  load  :— 

I,000x$3.43-?3,430. 
In  the  altcmatJn^  eysteni  vo  woidJ   have  to  add— 
1.000  +  «l2i=$IiS. 

But  we  xvtil  allow  tive  timca  this  anioiint  in  order  to 
etiable  ua  to  get  a  wire  of  very  high  iii^nlation.  This  tt'oiitd 
make  62ndoW.  In  additinn  we  «ftnuhl  ralculate  3,000  rIoU. 
for  tninaforijien*  l3doU.  per  laaip).  Thin  would  nuilte  a 
total  of  3,«25dol6. 

It  miift  V>e  borne  in  mind,  however,  that  a  [Kite  line,  or 
uuderi^i'ound  cnndnct^iri*  for  the  three-wire  system,  would  tje 
much  moro  expensive  than  fur  tho  itlternating  system  for 
obvious  reaaonH. 

This  would  give  us  the  followiiij;  tntal  result : — 'IVxal  cojil 
of  1,000  light  Ihrce-wirc  system.  IHfl.'iOilolB.  TuUil  ttwt  of 
1,000  light  traiiafurmur  sytitom,  l8,G2SifuU. 

This   wouKl   show  the  three-wire  plant  lO.'Jdnls,  nhaijicr 

than  tlio  altcrnuting  p1aiit~     Rut  now  let  ua  iniike  kouic  khV 

ctUatioiis  on  'JA   per  cent-  loss  in   the  feeders,  and  we  liiid 

.  that   the    fecilors   for  iJie    ihroo-wii-e   system    w<iidd   cost 

.){WT"50-827,fiOO,   and  for    the  Ir.inRFornnjr    plant 

Qra.  (aoain  Allowinj;  tivo  timc^  tho  tut^l  of  cop|>cr  for 

good  iiLsulation)  anil    3,U00t)QlH.  for  transformers,   ni;kkin^ 

totJil  cost  of    I.OOO   light   three  wins    system,    42,.'i00dols. 

Total  cost  of  1,000  lijjht  triin*foi-mftr  .JyaWm,  2.1,00l>(bl«. 

I  This    would     mahe    the    transfm-mer    system    19,o0<htoU. 

Ifheajior  than  the  three-wiit  «yat4'in. 

You  can   very  eiwily  mi>  ibo  trifk  in  tlri«  mhnilaliun. 

Take  a  certain  amount  of    money  as  cost   fur  the  entire 

I  plant,    excltiding     co])pcr    feeilers   in    lioth    xysLeius,   and 

also    exehxtin^    trin>.formi-rs    in    the   aLlern.iling   system, 

,  uid  .i«»umc    a   cotn|iiLnt lively   high   lo»   in    feeders,    the 

dilttironct!  in  t'ost,  fur  sui:b  fo<-dcrs  in  the  two  sysl^ms  will 

then  u[)pe;ii'  us  n  Rniall  poreontago  of  the  total  cost  of  the 

iiU     llieii  ofisumo  a  high  etti«;ienoy  of  such  coriductorii, 


.pl> 


.y  only   2^   ]ier  cent,    loss,    and    tho    cost    of    each 


feeders  will  be  a  vary  large  percentage  of  the  total  coat 
of  the  plants  You  see  in  column  4  of  table  Xo,  2, 
that,  thrin^h  the  mtio  at  dilforont  losces  is  the  same,  tho 
ililTcrunco  in  cost  will  aitjHiar  vci'y  small  when  a  large  lom 
in  lh<?  feeders  i.s  allowecl. 

This  method  of  calculation  in  not  electrical  en{;iiieeriug, 
hut  is,  iiistotui,  a  calculation  invunledaEid  pi-obubly  pa.ie[iU>d 
by  some  selling  agent  who  workeiJ  on  cummiEsion.  You 
can  vorj*  oa^ilv  see  thiit  if  you  want  to  soil  a  low  voltK^ 
system,  a  high  Ius4  luiM  ho  iuwimied,  hut  if  you  wuut  to  sell 
a  high-toii!<i'>u  traiisfontier  R^'sLfliii.  a  small  lues  in  Iv^eAvn  ia 
]iormii;si1>1o  and  competitive  with  the  low  voltage  cop|)6r 
mine  sy.Htem.  Tims,  you  can  make  tho  total  coft  of  the  low 
voluige  jilant  apjMfiir  Kioallcr  or  gruater  than  the  total  cost 
of  the  allernatriig  plant,  as  occasion  may  raquiiu  I  very 
reluctantly  make  public  this  trick  of  the  tnulu,  but  there  is 
no  charge  for  it  to  those  geutlomon  who  shuuld  not  hava 
known  it. 

Sow  tho  tpiestion,  of  course,  could  Iks  raiso<l,  why  urjt 
ligiire  on  a  higher  peiventii^n  of  loss  in  ihu  feeilvrs  and  still 
^t  the  goml  result^  as  shown  in  tho  tii'st  |)a|Mjr  )  I  Himply 
say  this  ;  Aesiiniiiig  a  high  Ions  in  i;o|»i»er  feeiler*  Js  jioor 
electrical  engineering,  it  is  a  |)erni;^uiviu  watito  of 
|Niwer;  it  rcjuiroe  romplicatod  apparatus  and  {ver- 
roancnt  attention  to  kee[>  the  pressure  alike  in  tho 
ditl'erent  feeders  with  varying  loads ;  it  will  cause 
greater  lamji  breakage,  iik  necesHirily,  ovun  in  the  boHt  hiid 
out  system,  the  [HJtential  will  very  often  rise  in  some  of  the 
bri-uclKut  far  alwive  the  riuinial  ;  it,  neiwwarily  mu.tt  Iw  (luite 
a  ruiiiplicateil  UviV  of  uloi'triral  engiiiooring  to  gut  alt  tho 
conditions  right  for  bpt.t  results.  On  the  other  hand,  with 
a  small  Eooa  and  a  nearly  ratwtant  [n-ea-^ure  kept  at  the  main 
dlsthlmling  tM>intx,  all  these  difftcultJes  disappear.  Tho 
electritnl  ongnioering  \it\v\  bccomo^  very  simple,  and  lamps 
can  Im)  attaened  almost  an^'where  to  the  line  without  throw- 
ing the  Kysieni  out  <if  Kilaucft  Simply  the  impu*»iljiliiy  of 
4dvocat(.«  of  the  Ii)w-tt'ii«ion  thR-o-wire  system  inducing 
capitalists  to  spend  moTicy  enough  for  such  Urge  conriuitors, 
as  a  small  loss  in  the  feelers  would  nyjuire,  pmhtliiis  thi;ni 
from  acknowledging  all  these  itdvaiitag«K  :  and  ihoy  neces- 
sarily tuiist  claim  that  it  ift  good  economy  to  lose  more 
energy  in  the  wire.". 

You  Kin  very  easily  see  that  iho  avonige  loud  and  loss 
question  in  table  Xo.  1  of  the  tiist  paper  was  simply  intro- 
ciiioed  in  order  Ut  make  the  loss  ap|)enr  smaller  than  it 
reallv  is.  Now,  1  think  I  cun  save  .i  goixl  manyargtnueriti) 
by  simply  referring  you  to  the  picture  which  you  behold 
horo.  It  represcnt.s  a  Inw-Iiiiislou  threo^wiiv  sy.iteni  in 
Mimiesota.  The  finii  |kiIo  near  the  sUition  curries  all  the 
outgoing  wiros.  There  are  fifty  four,  r.ir).-iiig  in  size  from 
No,  0000  wiro  to  No.  G.  Ahont  one-half  of  the  wires  are 
No.  0000,  and  the  remainder  in  varying  sizes  from  0  to  6. 
Don't  forget  to  serutiniso  thiscorner  |>ole.  1,amp6of  various 
c.p.  arc  put  up,  whoso  equivalent  amounts  to  aliqut  7,.'>00 
lO-c.p,  lamps.  The  average  mimber  of  laia|>8  burning 
during  the  duy  amountjt  to  2,000,  while  the  Avcragn  oumher 
in  USD  during  lighting  hours  is  about  7,200.  The  loss  in 
thiwe  feeders  amounts,  with  full  load,  to  about  20  i>er  cent. 
In  one  circuit  it  is  even  more.  The  claims,  as  far  as 
ecuiiumy  is  concemwl,  are  ten  10-c.p.  Imnps  per  h.p., 
includiug  the  los.4  in  the  conductors.  The  .>«t.-i.lioii  !» 
eaiuipjieil  with  10  dynanms,  tive  engines  and  liuittirs  for 
nlH>ut  1,000  !ijl>.  There  arc  14  employes  cormecteJ.  with 
the  station.  Tho  coal  cnnsimiption  for  21  houi%  is  ntmut 
.-Jll.OOOlh. 

Now  taking  those  datJi,  and  tho  picture  before  you,  do 
you  think  that  the  theoretiml  lublus  and  curves  we  hid 
explaiiKHl  in  the  tinit  )iai>er  were  known  to  the  gentlemen 
wlio  kill  out  tbis  station  7  The  fact  of  the  ntat.ti.-r  is  that 
Euch  a  station  as  ia  illu&lmtod  can  neither  bo  oconomicn,! 
nor  on  a  luiying  basis.  It  can  lie  only  the  laugh ing-stoctt 
of  electrical  cti^nocra  except  thoso  who  own  some  stock  in 
the  cuiiecrn. 

A  l',000-vult  alteruiling  system  would,  of  courxc,  show 
up  far  Itotter  than  a  1,000  volt  system,  a.s  far  as  liist  vo<t 
and  ed'Uumy  is  coinjcrncd.  V.wa  grant  tug  that  the 
cHicioncy  of  an  alternatiu'^  dynamo  is  not  iiiiito  as  goiu)  ;is 
that  of  the  continuous  eun-eiit  dynamo,  and  that  a  ttmall 
porconto^e  of  loss  tvill  occur  in  the  tmntfonuers,  wbwt  are 
tbcec    ill    comiwrifioii    with    the    enormous    loss    in    the 
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f««(Toi-s  of  n  threo-wirs  fijrsteiu,  anil  tbo  iievoxsil^v  uf  itJI  the 
complicitin);  iMlnncing  device*  at  ihc  sUtion  noceeaar;  in 
that  Kystom  ! 

There  is  one  |x>int,  however,  which  h.i>:  not  l>c«ii  toiK^hoi] 
u^ti,  iiml  thiit  w  that  lUo  whole  (v-iloulaliori  mixlc  in  the 
Sntt  jxijier  vnw  Imsui)  vipoii  the  fact  th»t  (ho  niimher  nf 
lani|i9  fcul  liy  ditTorvnt  feedom  trax  at.  all  tinicu  i-fxliit^od  in 
the  «imc  projMirtinn.  I  know,  fmm  |>iaoti«il  iixnem-iico, 
that:  in  most  pUiit^  tbi«  is  hunlly  cvur  the  caMi,  luiil  that 
resi»t»nce  roust  he  iiitiwliicc«l  to  <!>[iulise  tho  varyinjt  Uis»e* 
in  thv  (litfdreiit  feedei-s.  This  not  only  mwiii*  wiuittt  of 
power  «jiitiiuiuii»ly,  but  il  iil«o  miuii»  wajjcs  of  cmjiloyt-s  to 
wati'h  the  iiLicviHury  in*tniinciii«  conii'mimisly.  and  to  kefl|t 
the  ililTcront  fe«)i<rs  UtlanctNl.  So  much  ior  oii'iioniy  luitl 
offitiftity.  Of  courte,  J  do  iiut  want  Ui  repisit  all  the 
[lointJ*  tovi'nsd  in  tho  |)cn»cr  ruail  by  Mr.  Slattfiy,  iim-  l>y 
thu  liitdst  4^«iiiniiiii>(.':itions  to  the  (•Icctrit-iil  jniiniitl«  ni;ulft 
by  advocates  of  the  ulti^ritiktinx  systciu  u^iiut  the  Ihreo-wiro 
ay»t«ni  as  uxiioiindM]  hy  Mr.  lioonanl. 

A«  far  lis  (U'prtTintion  i->  conceniwl,  lot  mo  ngnin  draw 
your  uttention  tolhi*  heantifiil  picture  ofrhe  Minne*«it.»  thre*- 
wire  sttttiori  niiide  hv  our  Mitcuial  Mti^t,  luid  lot  nm  !nm[ity 
ask  the  (jiiestjoti,  >\«iit<l  you  nitlier  re|iair  tiutuformeni,  or 
wwih!  yoii  prefer  lo  kcw|>  n  [Mile  line  rci\'((f»i  with  n  not- 
work  of  iiiikt-d  winv*  in  i-cjiair  f  SupiKwu  ciifrtoiuci^  did  not 
renp»v  their  contnurls  for  lighting  :  which  wmilrl  he  rhengmr. 
to  Uike  >i  tmntiformer  and  pliti>tt  il  nomowhcro  ol«4',  nr  havii 
n  hi;:h  pricvd  ulvctricil  un;;iti<.-vr  t<it  down  uikI  calciiliito  how 
to  lularico  thai  line  :i}^ili,  nm\  Ui\c  ;t  uiiipli-  of  hundred 
light*  from  one  plucfi  mid  tmriRfcr them  t^i  anuLliftr  jiniiitod 
the  circuit  t  Thi»f  )M)ints.  I  think,  luituiully  Kp])iy  to  the 
chapter  headed  "  I>^|l^M-iatiotl." 

I  ^^ut,  thitt  wiill'inanhted  wire  will  deprocinte  more 
rapidly  than  Iwro  cop{>i.T  wire,  l)ut  for  my  i«rt  1  would 
prefer  to  krop  Bi.v  wcll.iiiaulutcd  mrcs  lu  ruiuirlhun  a  j»nlo- 
line  »iLh  !>i  linked  wires  ■.m  hero  illiUEtniTed. 

Whothor  the  dopruciatiou  of  a  hi^h  tcaoioii  dyitu,nii>  is 


ater  than   that  of  ii  low  ttiisioti  dynamo,  ia  a  (luestioii 

thi 
have  hiwl  ui*  to  thia  time. 


that  ran  only  Im  aiHwered  after  more  ex[wriDiieQ  tnaii  we 


TbirJig,  itffiubilifff.—l  caji  see  sciircely  anytliiiiij  in  tho 
corro«iK)iidiiig  cha|'t«r  of  tb«  first  |xi]Ktr  whiuh  fttill  needs 
answcriitg.  1  ccrtriinly  ornnot  we,  that  for  the  rcu«on« 
given,  a  continuous  cuiTuiit  system  is  any  more  rclinhlc 
than  a  tranfforTner  system.  ARain,  let  mn  <lraw  your  .itteii' 
tion  to  the  pictiin*.  1  think  Uinl  in  the  network  of  wipp« 
repreaentoti  troiihles  arc  more  likely  lo  occur  than  tu  sis  well- 
insulited  wires.  Practical  oxjiencnce  »(>  far  has  not  shnwn 
that  tho  alternntiti^  tnuisformer  ity^^eiii  is  not  n«  relialiln  in 
operation  a«  the  low-tousiou  continuous  current  system. 

That  a.  swilch-ho.ird  in  an  idternnting  central  Ktatiou 
plant  tihould  he  more  exiwnnive  ihnii  u  swiioh-himn!  and 
tlie  noceflaary  npuiratvs  to  run  u  three-wire  plant  is  sornf- 
thiiig  very  surpn.-<ing  tn  mo.  I  think  that  from  wliat  I  have 
seen  of  tho  two  sy*item>,  that  the  tra|B  u)ia<I  in  a  thrpe-wire 
elation  plant  co«t  at  l«it«t  live  tinK'4  us  much  ii«  tku««  used 
in  an  alternatin;;  phint.  Wh^t  oiir  cnntemjiorarirH  in 
Europe  think  of  iht>  relinbility  of  the  twoBysIenm  will  iKist 
\>e  illustrated  ly  the  followinjj;  oxumples  ;— * 

Fir^t  Milan,  Italy,  had  a  low-tension  diroct  current 
10,000-Iight  sUtion.  To  re;ieh  a  thiwtrc  6,.'){)0  feet  off, 
they  luldcd  a  Zi|)cniow!«ki-I*eri  1,800-voli  alteniiiting  tmne- 
former  syt^t^m,  iisin^  undcr^inind  cables. 

Second — T>ijon,  I'nince.  Thij  town  had  a.  low-tension 
direct  current  contnil  «tutioii,  located  in  the  centre  of  the 
town.  The  f'ity  tViuncil  iffpirded  the  noise  of  slwim- 
eiiiiine^,  «moke,  tW.,  in  the  hoail  of  the  eity  a  |)uhlic 
nms.iiicc,  atid  ccim|iol1cd  the  lo«i»l  eonijMiiy  lo  go  to  the 
oulHkirtfi.  Tho  comiMiny  abandoned  the  whole  continuous 
system,  and  replaced  it  by  a  ZipemowHki-Deri  1,800-volt 
aJteniating  tiunaformer  system. 

Third — Rome,  Italv.  A  lai^e  ccntiid  station  ie  Iwint: 
erected, and  i*iHirtly finished — alldoneon  the  Zi|wniowskr- 
Dari  I,SOO-volt  alteniutinj^  tniiulomior  pimi,  with  :i  cnjmoity 
of  aWut  18,000  li^hU  at  distances  of  lO.OOOft.  to  IC.OOOft. 

AS'hero  i«  the  low-tension  plant  r&ic^hing  cuslomprs  at 
such  disluiicoe  I  I  eoiild  jjo  on  in  this  way  ad  injinUutit,  but 
I  think  these  few  oxumpli:a  will  suffice. 

J-'imrlhiif,  Karirfy  aarf  Vaitte  uf  ttic  PataliU  Suurai  of 
}ltmivt. — T]i«  ijaeelion  of  increiuing  the  income  from  the 


cviilml  station  by  rentinu;  ixit  |>uwur  has  Imku  veutiluteit 
)>ef<ii'i.s  ;ind  it  liaa  l>eon  shown  that  it  t9  not  by  any  m<!iinii 
iniiujioiibb!  to  run  niotorn  on  the  idlernnting  tntnsformer 
syKteiii.  It  hiiM  been  found,  furthennore,  that  in  pnicliee  it 
is  ndvtsable  to  run  a  eeiiarate  circuit  for  the  distribution 
of  |>ower.  There  is  no  onjectioii  to  ORing  ooiitanuoais  cur- 
reiil  dynamoh  for  thi«  ixinio^o.  It  could  nc  taid  that  tixtn 
dynumo  i-aiKU-ity  would  be  la'cessary  in  such  casm,  but  I 
harrily  think  thin  in  true.  It  certainly  cannot  l>e  exjiected 
that  the  sanio  dynamo  will  nni  dav  and  uijrht  in  sitcveAsioii 
without  ever  *toppin^.  I  think  t^at  a  certain  ro»en.'o  i« 
necessary  in  any  event.  In  the  centt^l  stations  I 
have  i^i't'ii  only  a  {urt  of  tho  dynamo  ca|ku;ity  ta 
usoil  ilurin^  the  day,  and  the  whole  dunnj;  the  main 
lighting  hours  in  the  cveninj^,  le;tvin;;  no  reeerve  what- 
ever. If  thc^  Kime  dytiamiis  should  he  lowleil,  running 
aiorui>i  all  day,  lherf>  would  be  in  my  opinion  a  eoniiuuouit 
stniii  put  1^  tho  appnntttu,  which  is  certoiiUy  not 
adW  sable. 

I  ipioto  from  tJio  first  |>niter  the  following : — "  Then  thcro 
is  an  iilmo«t  niiliiii)l«d  number  of  ii|>plicatioiis  nf  a  con- 
fiiniiius  current  on  a  small  scale  for  snrh  |iiirjMisi's  .ts  fire 
alariiifi,  bur;:tar  alarm*,  diNtritnition  of  lime,  niiiiiiiieialors, 
ticker*,  electro  plating,  tclcgrjiph  lines,  and  telephones,  all 
of  which  rely  ni«>n  a  contiimoiis  current," 

Nfiw,  1  woulii  like  to  havi'  sonirtlvxly  tell  nie  fiT>m  what 
ii^ni ral  etjitioni'  mu-h  :tp|jLtcationit  havo  Ihwh  made  on  a  largo 
scale  And  on  a  tuiyiii"  Imsin.  I  do  not  kii»)v  of  any.  s.n<i  1 
think  nn  treatrul  Hl^ition  woulil  like  to  lie  trtinbled  with 
ihein:  little  niii«iiiceK.  Tito  amount  of  mon«y  which  couUI 
ho  gotten  an  revenue  for  furnishing  current  to  these 
appliaucos  would  certainly  urtt  compenvite  for  the  trouble 
ihey  would  rontiunally  cause.  Thcroforo  I  must  «ny  that  I 
cjtnnot  see  that  tliv  altemating  avBtem  is  uiiv  mure  dtt|>oti- 
dcnt  for  its  rt-venui>.  ujam  the  Nile  of  light  alone  than  ucou- 
tiiiouj!  current  nyKiein. 

/■'tflhli/,  S'l/rtif  t"  Ia}i: — The  danger  to  huiuiin  life  from 
higb-tenitiun  ahLTtiating  cint'eiitii  i^  always  held  uti  as  a 
bughcer  by  the  advocates  of  the  low-ieusion  cotiUniioue 
sytleiii.  In  the  fii-st  jMiper  it  wan  stated  that  it  haa  boon 
cunelusivetv  proven  in  practice  that  a  1,000'VuUalteniaung 
cuirent  '\ft  filial  lo  human  life  and  ivill  kill  a  horse.  I  do 
not  know  of  any  ex|ienmontfl  made  in  that  direction,  but  it 
would  cifrtainly  \w  inletx-xlin^  to  know  how  much  larger  aii 
animal  tlian  a  horse  could  Ikj  killed  by  a  a,000'Vott  alter- 
nating rurreut,  A  telephone  oitemtor  at  Pitt*bur^,  who 
w.is  billed  dead  by  the  Kivt  {lajier  with  a  high  tmiitiun 
current,  while  handling  the  swileh-board  ut  the  telephone 
exchan(;i.\  hii»  come  U>  lifu  again  in  a  communication  to  the 
tf'rtttrn  ElffiiirMti.  Maybe  the  siime  will  hap[ieri  yet 
with  the  horse.  The  bid  uf  the  matter  is  that  :it  least 
ninety  kwos  out  of  a  huridriixl  wheie  iwrsonB  Imve  Iweii 
killtnJ  by  the  high-tension  ciUTent,  death  has  Iwen  caused 
by  the  extra  euneni  sol  up  iii  the  Held  of  a  series  dyiumo 
when  the  external  circuit  waa  broken  by  tlie  victim.  Xow, 
guntlomeii,  thi.t  daug^or  dotM  not  exist  in  any  alternating 
system. 

The  Eeld  -  of  the  alternating  dynamo  in  ee|iiirately 
excited,  and  niich  a  powerful  extra  current  ronnot 
be  set  up  and  dittcluirgcd  through  the  bualy  of  the 
caivless  workiDOJi  c\'cn  in  ease  he  should  break  the 
external  circuit.  1  therefore  daim  that  the  main  csuise 
for  fatal  accident  dues  not  evixt  in  tho  altoriiating  high- 
tension  <)ysteni.  There  is  another  danger  which  1  think 
is  greater  in  the  continuous  eunent  erstem  than  in  the 
alieniating  high-tension  ^y^tein.  •Just  look  at  that  mcture 
hanging  before  you,  agaiu,  and  imagine  a  wurkmaii  in  that 
network  ol  wii^a  shorlrcircuiling  two  of  those  heavy 
eojijicr  I'ondiictor*  by  some  means.  The  result  would  be  a 
pound  or  ru  of  molten  and  fiieo<l  metal,  which  would  not 
only  inflict  vcrj-  severe  wounds,  but  might  evw  prove  Iai«l. 
I^iute  a  number  of  cases  have  come  lo  my  knowledge 
where  persons  kiivo  lusL  their  eyesight  or  gut  oiherwiso 
muliliited  by  aicL  accideiiu.  You  must  remember  that 
the  wiref)  of  a  low  [ension  system  are  moetJy  Imre,  while 
the  wires  uf  Ihe  high-ton^iou  alternating  system  ai-n  well 
iiisidatcd.  It  may  00  asked  why,  in  tho  case  meniionud, 
thosJifcty  strips  would  not  prevent sinli  auoecidoiU.  I  will 
say,  tljat  ho:tvy  fusiblo  plugs  melt  rather  slowly,  and  woukl 
not  break  the  tircuit  in  time  to  |>revent  the  accident.    The 


smallf^r  aufny  stri[i»  of  ihe  high-t«iis)oii  albeninting  syntcm, 
rarrviiig  only  a  few  amiiefe?,  would  rca|>ond  ii  ppiyl  (ImiI 
i)uicKfir,  tlii»it;h,  jia  meiitioneil  hefora,  mch  :ui  accident  )i 
lew  \h\Ae  tu  lixppLm  in  this  M)'«tcin. 

coitliniiunit  system  dhuiiki  bo  better  [jiDt*fctoil  hy  mifcty 
»tri]w  than  a  hii;h  t-eiiBion  nitamating syBlem  tBaronuiMlniin 
to  mo,  aiiil  1  rc[«r  to  the  diecUioion  of  this  matter  follotring 
the  rciulingof  Mr.  Warner's  [ujMir.  'Hie  indiictivointliience 
whifh  might  cause  trouble  ui  tulejijapb  iiud  tvUiphoiie  line* 
can  l)«  jiidl  M  ou»ily  avoided  in  ii  tnirefoimier  aa  in  a  low- 
tension  direct  current  K)t(t«iu.  For  iitidi^r^iruuiHl  work  I 
thinl(  ii  chIjIq  would  |«event  all  such  tiuiibltiK,  anil  woilIH 
furthermore  prevent  tho  retardation  of  the  alter imiiiig 
(lyittoni  »«  cxpliiirit.i)  in  a  brief  artit^lti  of  mine  {mbliahed  in 
bc|itcmberl:uit.  [tmayhemenliuniKl  hiTc  lint wireis  carrying 
an  idteniatiiig  flurrent  are  not  in  d;ingcr  from  Gloi;ti'oly»is, 
and  that  thu  wirc«  kt-vii  c'tviititti  if  fiLttenod  undcrncutb 
ceilings  or  on  ualU.  W  in?*  can'jinii  eonliniiou*  ciirreiiU 
will  ver}'  soon  show  u  luyer  of  dust  »!id  dirt,  which  will 
apj*aariu>  a  dunioimlnitiun  of  the  magnetic  whirlaaurround' 
iiig  th<.'  wireK. 

Ill  conclusion,  !  will  givo  »  rtmun^  cA  the  a*lvanU»go»i  of 
the  ulternatitt^  tntn:<furnier  ttyittcni,  as  ii90(l  for  station 
lij;fatiii^  in  com|uirison  with  the  three-wire  system  of 
disirilKitiun. 

Aitnuihgfs. — 1.  [iOcatioii  of  contral  Etution  plant  need 
not  he  in  thR  njciKtnsivn  centre  of  thn  city,  hut  cheap 
real  OBt«tt«  Atid  power  miles  olf  can  be  ntiliflod.thiiitdoGroas' 
ing  the  cost  materially. 

2.  All  cnstonicrR  naxT  and  fai-  may  ho  rsacliBt]  on  a  paying 
ba«u. 

S.  The  price  of  conductors  for  foodciD  and  oiains  is 
reduced  to  a  mininiiim. 

4.  Tboto  wires  being  very  small,  the  co«tt  for  jiolee  and 
erecting  lince,  or  of  nndoiground  work,  is  uiiUerially 
rcduceil. 

5.  It  iWjt  nnt  Lakn  &ny  groat  electrical  engineering  skill, 
or  compHoitctl  calcubtions,  to  luy  out  such  a  syattjm  and 
make  any  alterations  which  may  he  necessary  in  ihu  course 
of  time. 

6.  The  system  is  vory  aimplo,  roquirce  compdxatively  few 
Htatiorwry  apptiancei,  and  fewer  eraployds  for  regalar  run- 
ning and  mjKiini. 

7.  The  small  li>s»!  in  the  feeders  will  result  in  greater 
fefRcioncy.  more  limipn  to  the  horse  |xiwor,  Bma-llcr  engines 

will  be  emptoyenl,  lexM  fuel  consumed,  and  the  aiming  capa- 
city of  the  whole  plant  will  be  greatly  increased 

o.  It  ift  easier  to  keep  the  olectncul  pressure  er>nBtAnt, 
thn.4  Inirning  the  lampR  at  all  timnR  at  Rven  c.p.,  and  length- 
ening their  iivcRugc  life. — Il'/ifeni  Eli^hician. 
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Tlir-iiii.-jui,  6,  lyicl-ntri-ot.  Liv^q^rv .].      ,'  JI.Mirv  W.  -SlMDj;.  UmU() 

S[;it''«.  I      irti!ty]ik-t^'  ijin-ilir-itiiii],  ' 

7M8.  A  So&ting  tcUfApUe  Of  t*l«pli«iilo  station  or  appju-ktUB 
for  oiut>llns  ablpa  at  ava  ta  aonunnnloAto  with  an* 
aaoUiororwIthtlieKluHW.     Urlniiti  DiL-iilvviMilt,  17,  l.iiicatn'a- 

inri-Tii-lii'.,   Tj  iiiiKin.   W.l ' 

7^1.  Intprovamesta  In  nnd  retatlas  (a  oonpUac  dsvloM  (ar 

oloccrlcal  and  oUior  purpoaaa.     Jtilm    Krtnl.ill  lu-l  Ovrtu 
OoojMi,  45,  ■SfiMt|j.iiii)iT-<ii.1iiiilitii)j|!s,  l^riiloii,  W.C. 
M.n  23. 
7585    Tho  eomlitn&tlon  of  tolophoBM  with  moltlplo  aicaalllnK 
elronlta.     .Mliv^l  Wh.il  li'v,  2,  VV!iiK.|iL*ii.l ■^  yrovf,  Llj.'lw'n,  S.  W. 

7bl9.  A  prUnarr  aleotric  bnttcry.    Clcii-gc  i*xa'%  %'«ir,  22,  Ktii- 

lii'lii  -.Xti  I,  l.;l^^^•ln  . 

7616.  Improvamoau  in  boldora  for  elovOrto  laoeuidooQnl  lamp* 

and  a)iad«a>  -IumI'Ii  A|'|'k'li>i>,  Wiiliutu  'llii-niin  Uiirky,  mul 
.\l!"it  r.iliMinl  \Villi«iiiii»ii,  lUliiinniil  Itiiililiiipi,  91,  <^itr<<>i 
VicluHA  itr>  it.  Leu  Ion,  E.C. 


COMPLETE  SPECIFICATIONS  ACCEFrED. 

APiui.  V&.  1837. 
SbtS.  Improvomonta   In  appumtna  for  mnklas  nnd  brcnldaK 
elMirta    Dlr«nltm.    J<.ih)i    Hi-iiiy    U<lmit,  4<i.  Liiii-'dii'ii'iiJii- 
KoUk,  Limiloji.  W.U. 

JiTsx  24.  L8S7. 
90L7.  An  Inaprovod  nottiod  of  boating  ores  &nd  other  BnlMULiiooa 
bynn  oloetvUearront  larcncctinRtsctBlIarRlcaJ.clicmlrJil. 
aaA  oUior  opontttona.  nnd  tiu'aiKioa  t>r  appnrntiu  tborofor. 
Williiiiii  L'r>iK>.  00,  LiiiL<>Iii'^'iiiii'Iti'lilft.  Li'iiiiliiii. 
.Ii  \\   72.   1RS7. 
1C,2W.  Improvomonta  In   Bold  magnota.      Luther  llainwli,  Corn- 
iiici'i'UI  ati«cT,  lj«]if.iT. 

Ai'uii.  U,  1888. 
S362.  Improvamaata  lnnr«  lampa.    -lolui  Miury  IloTiim.  Pnrtlmiil- 

i"ail,  N'"  •»•  ii^tl' -I'Ti  "I'viH". 
6713.  impravoinenta  In  olacCrlo  olaTatara.    Jcilin  Kctno  Rillwi 
au'l  Gwiive  ('DDllnld    Blick<^uJorler,  77,  Cliaii«cvy-lane,  Loit- 
Jul.  W.C. 

Avnii.  ao,  leaa 

6813.  ImprovoHtoata     In    •laolrlo    talacmpb,   tal^faon*,  and 

oloctrlc-Ugbt  Innwlalora.    Animr  ^^'•Mt  IWvui-le,  7,  ('mt'toii- 

i..ii!,  Wliitl.-v.  Niw.-iillp-Dii-'ryiir, 

SPECIFICATIONS  PUBLISHED. 

1887. 
13U.  Oxydlalns  and  docompoalng  by  electrtojtl  netiou  oignnlo 

mattar,  fio.     \V.\V.ln.r.-i      ai, 
6682.  Elootrlcal dlairlbatlon, fto.     J.  SwiiiliutnE'.     111. 
6995.  SlKUBlilDK  by  olootriotty      M.  H   RUrrr  hdiI  A.  S.  Nutnuan. 

707$.  Elcctnooi  ladl«ntora  for  sao-hold«ra,  tn.     1*.  WilUaiu«  and 

W.  Vo-iU'.     8.1, 
7436.  rropATlas  nlnmlntam.  Jca.,  by  oloetrolyaln      A.  C.  Ileiiil<.>r- 

w>i)  I  Hrrnill!.)      &t. 

7618.  XlaDirl)  tranalOnnera.      W,  31.  Stontpy  au>l  C.   K,  Wobiici'. 

8d. 
S234.  Kloctro-dopoaltlOB  of  tfa«  twnry  notnla     ».  ]'.  'niuiii]«oii, 

M. 
8380.  Op«r«.tlBS  trnm-euw  by  olootrlcdty.     A.  L.  LIunRattil  W. 

Jorios,     It,  5.1. 
8466.  I>Dw  proaanro  motor*.     £.  U.  Wsntiiflil.     11<l. 
8757.  Motor.     ,1.  \S'.  Williini  unil.F.  R.  McGitllocli.    Sd. 
9011.  I>yniuno-oleotrlo  Konaratora.     V..  Jonua.     8il. 
I4,fi')2.  Zlootrla  mot»ra.      VV.  U,  .Sainlwdl.      IM. 
14,632.  Bloouio  ocoumulator     K.  E.  VaugiittfD.     Oil. 
15,907.  Pbotomclora.     (i.  U.  A,  Oilibous  ud  M^Rwcn,     8il. 

188B. 
3678.  Eloocrloal  als&nlllag  en  raUwaya.     W.  it.  Oli'liutta     8<l. 
4561.   BatteryJM.     ('.  A.  Hn.nn.     0.1. 


CITY   NOTES. 


Brttlah  Aaaoelatton  of  Hodleol  Elootriolaaa.  -Thin  aeaucltttion 
wiu  rrKiitrinl  on  ll)>-  Stli  lill.  aa  an  unliliiilnl  uiHiifaiij,  witlLOTit 
B(iccitioil  c>ii>iUl,  to  |i  c-iiiolc  Ami  tucount^u  tliu  aliiily  nixl  proctioo  oF 
mcdtfjl  cic-'tricily. 

Spanlab    National     Sabmiulnc    Tolosraph    Compuur.— TIju 

IHlJl>l<•^^*i  ail'  nil II ')U ■).:<.■•)  ul   (>3  ■li'lii.riliir'o,  'iiiioiiiitii]^  I«  £<>,900,  '<f  tii» 

Sianitli  National  SiilMnaniit  Telegmiib  Conipaii^,  Liwitti'i,  dntwii  on 
oiiiI.iy  lut  t<i  Ihi  j<aiil  uir  at  [uu-  on  Jnna  30  n«xt  ot  tlm  KatiaDnl 
Bank  orSratlanil,  Kidiolaiflauu. 
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AbbreTiations :  Vr'.,  week ;  ¥.,  fortnight ;  U,,  montb. 


COMPANIES'  MEETINGS. 


ORIENTAL  TELEPHONE  COMPANY. 


■ill  I 


liiiw    Ciitniniiy,    Li'iiitiil.    wit    lii:l.l 


tiiUy 


lam    al   lite  Cilv 


Tli«  iMljoiminl   ri^lilli  auniifil  >!i-ii><i.il    iiit'«tliij;  of  ttiu  Orii<iilal  Tele, 
linn 

nililllin  ]\riX<:\ 

Mr.  B.  St.  John  Aekora  jiivkideil,  ainl  in   mnving  Uie  ado^ititiii   i<f 

tile  LT-i'til  ^uiuJ  tliiit.  iii  )irriviriiig  titn  ai'imvi II In  fir  tha aiitiual  tiioi'tiiiji 
on  tlii^  ^'iili  lilt,  tlic  Y  <l(y.idi-il  tlixt  iHitll  tlic  Iii'liaa  jpurautees  e]i:|iLii.il 
it  wiiiild  1hi  lii'iiiT  lo  kriij'  ihf  lialaiirr-hluTi  in  tlic  miiio  f urn)  a»lK.-furv. 
Juat  |irior  to  tlif  atiiiiial  intiitiKji;,  licworrr,  llic  lloaril  iri-civL'J  an 
npiuii^x  ofcouiiMl  re-i|'r-;tLitg  llic  fvgiilJLy  vi  tlu-  ]m)]iii;uI  DfiJtfidelida 
l)y  th»  fmnifr  Uircctais,  aiiJ  IIiiik,  uii.'iijiactvilly,  tlm  <|iinttioii aiow  aa 
Ui  whi'thri'  till)  iliridfinil  vow  TOoniiiTU«ii<i«<l  of  2i)  ]>«i'  otlil.  oo  the  iwtil- 
lip  caniial  uglier  ihaii  tlio  viimlora'  uLun-i  vmiUl  I'm.-  [iiiiil.  Tlit^rp  wu  nu 
no  olif  t  f'lHtw  liiit  w  adjourn  tbc  U*l  iiitclitig.  Init  tlif  Dititton'  hail 
stui-e  taki:ri  Ihv  o)iii}ioii  ofttirtr  IrKidailviwr.  ax  utII  aillial  nf  llmCotii- 
jruiiv'a  uitditur.  and  mWi  llial  uI*  nti    «tiiin(llt   BCi'otltiLalit   lllicnnnr«tcil 

*illi  ili'_'(,"t'iiip»uy,  and  tlioy  Iiu<l  Wen  coiiiitined  ill  theit  o|iinivntliatl1iL- 
aaw'tAtvcip  rtilly  ((lUil  t<i  ttu-  1UI>ilitii!ii,  and  Uut  t.Uf  )>lt>|•Wl^ll  diiiil<rtid 
iiiij^lil  lia  IvU'l.  Hix  I'lTilklloii  at  ill*  loitt  riitictinf;  hml  iIiih  Wi'h 
VEriUi!il  ;  IiTil  it  hail  lun-ti  iK.oi'VMry  lo  twjwI  Ihr  luiUnc^-Hhcvt,  lilt? 
iviniiim  unil  prolJt  ami  lo«  •ccoiuila.  hoavver,  tuuiAiiiiiig  uuallvtvd. 
TIh  tKilmiri  and  Kniidwill  a«coiiiiI  liud  bvvti  uiiticii  down  by  £42,090, 
aii'l  ihitl  lt<  III  iiiiM  i-tuinl  at  £71,000.  litinTT  doHii  uii  ilir  Asvt  Udc 
')f  Ibo  lnjlitud-iliitt  it  Wuiild  W  ijlpat-ivial  Ihdt  till-  ilrttiwd  nlulv.n  Lul 
liuiTii  litaiijjht  u{>  4Uil  t'alived  altoitttbL-r,  luid  Ibc  VAiiourk  mtiu  Iv^l 
liiMtn  iiarrinl  out  iriM  oil*  ti)lJil.  .\div  tlut  th*  ;^uraiilefj  had  ■•vjiiivii, 
tli«Tn  wituld  tie  tiu  dt-lL-riiMl  iIuivh  iti  (ii)iiiii^ctiiin  vitli  tlin  liidiaii  I'Dni 
jiaulea;  aud  the  itiiiiu  tif  "abnrciaiii  di^lionttinu  ui  aiiluidiiiy  com. 
imiiw"  Had  IirPii  writMii  ii])  from  £4'i.760  t»  f89,115,     Th?  tntd  nf 


tliu  1iaUtioc-Eh(H,'t  iig«  rjttnci  to  ££09,^32,  agaiiiKt  £208,067  aa  ahoitn 
ill  lli«  InlAiirp-ilioct  aiihmittiil  tti  iht  Slat  Dtmmber  latt— tn  oUm 
wonlii,  aftrr  the  awcia  hul  bwii  carefully  rained  and  reanmiigwi, 
it  waa  «Mii  tbal  lliry  vititv  a[ii)^]y  Mifiituciil.  lo  uieat  oil  UaMIUica,  with 
a  Hhiall  iimfit  nvi<r  "f  £365,  ibti"  iiicrwiiiiu  Uk  jteoi,  od  the  vlhit 
sidn  of  tliu  liaUnco-atK-or,  of  ^illidiy  orcdit  iHtlanoMt  to  £2,239.  H« 
lhcri'fi>r«  iliuuulil  ilie  vhutidioldcra  wiiiild  eonnl'lcr  that  the  liirMrtoi** 
ni'it- jiiHtitl>-d  III  ii'Luiiimtiidiu^  the  iiiijimiioI  ditliUiid,  auJ  he  Iwlif^Tnl 
(lul  till'  ilblMliuli'iii  iirxt  yvar  woiitil  U  HciiiiiUy  iiicieaml.  At  (hv 
siliic;  liiiif,  it  Would  he  vpiy  iiu»  iw  Ici  liiviflc  rTBtytliinjt.  for  ihry  had 
iio  ri  »crvc  tiiiid,  anil  lliry  had  no  way  at  pmcnt  of  obtalniiig  any 
culm  vcrking  cai'itil  "cop!  1iv  miikiiiu  a  call  on  the  iliana.  Th< 
t^ad'tn'  aliaru  amamifail  lo  £7a,000,  ntid  irm  at  prmoot  nomionllt 
£1  jiaid,  n-liil'-  tlir  Mhvr  iliania  ofx'!  >',vfh  had  li«.  pavl.  Ilf  tmilMl 
il  utoiiM  Iw  rxHxililo  by  aonin  meano  to  make  an  arranf^menl  hj  wkl«h 
tb«  vtiiilon  «)iania  nlionid  )'^  r«iliiL'e>l  Id  atuoiial.  lli«  tiihiljty  oa  ibt 
olhet  »liaivacxCtii;;iii<>b-il,  and  ibi'  nuduri'  nhntivi  laak  very  wkhi  for 
dividfliad.  If  auch  ati  nriaiiip^tut'iil  iwulil  be  anivod  at  lb'  nhotii- 
iKildviH  vuuld  lie  u  iiiiil<^J  luily,  *iid  Kr  iraa  mrv  thai  that  wtntld  be 
grvntly  far  thi>  Iwui^ht  of  tll>^  (. 'tmixLiiy.     He  tnw)|la-l  tc  atate  tltataU 

X«iiitut  had  b'cn  come  ta  by  which  the  I.Viw|kuij'*  righta  ovnr  Ilia 
I*  uf  AmtiiiliL.  New  Kstland,  mid  Tiuriunia  Wfra  rtOWlla^l.  and 
by  u'liii'li  Ihry  wriiiM  alan  n-r.i'ivr  an  annii.d  niiimmt  in  royaltii.-i.  The 
»(ir  nvwi.n  wliy  lhi?y  had  iint  i>1>tii)iiii I  M  tbul  llwiy  ou^ht  lo  hate 
iiliudii.'jl  Ml.'  lliiil  (hp  Mrllwurm-  fsclittiigt  liO'l  Kcii  ]<«in:haiieJ  liy  l1i« 
C'oli>nial  <i'>v.TiiiiKiJt. 

Till'  Right  Han.  O.  C*rett4Uh  Bawttaolr,  BLP.^  M<^>n'W  Uiv 
iiiotiun,  n'Ui(>h  WM  iiiuitiimoiiNly  a>lt>i<tid,  lud  rT4i>lRliAUk  vui>  afUr- 
vvimli  paaaed  duolariag  the  di^-idi-iid  iiieiitiiNied,  aitd  ra-cl«eling  th« 
rctiiing  Piiector*  and  Audltwr*. 


NOTES. 


City  of  Mexioo.— The  plant  here  is  being  greatly 
cnbij-ofl,  ;ifi(l  it  will  eoim  l>e  ono  of  the  Iteat^lightwl  towns 
in  Am(i]'ii!a. 

Piurts.— The  Prefect  of  PoHce  haying  forbiddon  tbo  use 
of  gas  at  tho  l.'flngervaHiii'o  ftl  Pari8,  ihja  h»ll  will  Im  Ugliuul 
Ly  electric  light. 

Senegai. — Haint  LoiiiH,  in  Senogiil,  is  hnviiij;  ttic 
electric  light.  Senegal  will  Iw  the  firet  of  tho  French 
coloniea  to  bn  piibiiely  lighted  by  <dectricity. 

Long  Idfe. — Tho  Anicricait  joiitiuIb  moation  an  EdiKoii 
Ifi-c.ji.  incTiKlrarent  lam]!,  fintt  fitted  on  January  17,  1894, 
which  h.ia  Lifltod  IS, 000  honra'  actual  lighting. 

Prof,  Bell  in  England.— Prof.  Grahiiin  Boll  was  to 
have  Ruled  U>r  Eiiybiid  uii  Jund  2iid,  to  attend  byforo  tlio 
Hoyat  Cum  mission  on  tho  instniction  of  deaf  mutes. 

Book  Rocoived. — "  Tho  Management  of  Acciunulatoni 
and  Private  Klcctric  Liglit  Instellations,"  by  Sir  David 
Salomons,  Rart,  M.A.  Fourth  edition,  rovisod  iind 
enlarKCil.     (WTiittaker  and  Co.) 

Sprague  Motor  Car.— Ten  Hiimnier  open  i^re  havelieen 
started  on  the  Kiohmond,  I'.S.,  cloctrif  road,  40  now  men 
having  to  he  engaged.  Kt'orything  ran  onioothiy  ami  with- 
out hitch,  and  13,000  iKissengers  were  carried. 

Strand, — At  the  last  meeting  of  the  Strand  Pistrict 
Boanl  of  Work*,  Mu8grt%.  Dyson  MToto,  with  cojiy  of  a  lottor 
from  Meiwrs.  Bircham,  Rtating  that  this  district  hjid  been 
out  of  tho  South  Mctro|>nliian  Electric  Lighting 
^dilI  Order. 

Xleetrlo  Ugrht  in  Every  Coll.— The  buildings  of 
the  Indnstrinl  !Coformatory,  [1  iintJ itgdon,  Ponnsylvanini  are 
fitted  with  modern  improveniciita  in  the  shape  of  steam 
ng  and  electric  light.  Thv  uOO  cells  each  contain  an 
incandewent  kmp- 

Masdm-Weaton. — It  in  announced   that  the  "Watt" 

dynamo  of  ihp  Maxim- Wenton  Klestric  f'ompany,  Limited, 

hu  now  been  ofiiciuUy  addetl  to  the  Government  list  aa 

eligible  for  the  li(;htii)g  of  Her  Majesty's  wur  ships,  ws  well 

riwfor  nhore  insUllnttniie. 

Electric  Light  on  a  Sandbar.— At  Newjmrt 
Ilarlximr,  U.S.,  the  authorities  have  (w  some  time  fell  the 
need  of  a  liottcr  light,  and  arr^ngeniente  are  made  with  tlie 
torpedo  et;ttioii  near  to  supply  electricity  for  a  powerfid  arc 
light  to  replace  the  present  oil  lain|L 

The  Bank  of  England. — The  Bank  of  Eiiglatid  have 
now  had  the  riOO  light  in^Udlation  at  work  some  time,  and 
so  f:ir  -.-itisfiod  M-ith  tli<;  ro8«H  tb.it  they  have  instructed 
Uqhbk.  Drake  ami  Cnrhiitii  to  proc««4l  with  the  electric 
Uglltang  of  their  new-  !>niiK-h  at  the  l^w  Cuurts. 

Long  Distance  Telephony. — Bx^teriinenUi  in  long 
telephony  (between  L*ijoo  and  Mai'seiUee,  500 
^inflM)  lut  wi'vk  have  buuii  attended  with  very  satisfactory 
resulu.  Those  between  Marseilles  and  Noye«,  a  distance 
of  COO  miles,  are  not  »o  aatiafiictory,  and  are  being 
continucfl. 

nidfi^ottc  Iron  Separator. — We  are  triformeil  that 
this  machine,  about  whii:h  we  eM»inired  lii*t  week,  was 
exhibited  at  the  Inventions  Exhibition  by  Messrs.  Ernoet 

iBcott  and  Co.,  the  Cloao  Works,  Ncwcnfitlc-on-Tyno,  who 
have  sini'c  »old  «omo  of  tbo  machines  to  the  Government 

.ior  the  Areeiial  at  Wuolirich. 


Catalogue  Recoiv6d.^Mcs8rs.  Applet«n,Burbey,and 
WilliamMiii  hnvc  sent  w  their  catalogue,  with  illustrations  . 
of   simple,  nwtl,  and  ehoap   types    of    awntches  on   cbinaJ 
ba«eH,  and  earthenw.-ir«  and  slate  fuNOs,  and  also  china  and 
ebony  Iam|>-holden>.    Their  address  is  Balmoral  Buildings, 
91,  Vuccn  Victoria-*treot,  E.C. 

A  Pensfott  to  Rols.— Wn  are  glad  to  learn  that  the 
claims  of  iiivcntors  who  h,ive  not  worked  their  inventions  to 
commercial  snccoss  are  Bontutimea  recogiiiaed.  Just  heforo 
his  iloath  the  Uito  Em|Kiror  of  Oonnauy  awarded  to  th»j 
widow  of  Philip  Heis  a  pension  of  1,000  marks  aninialty,  in 
rocogtiitinii  of  the  services  of  her  husband. 

Southend  Pier.- The  engineers  of  the  now  pior, 
Messrs.  BiunleKs  and  McKcitow,  5,  Victoria-stroel,  WMt.-j 
minster,  propose  to  use  electricity  ae  tho  motive  [lOWOr  tot 
the  traravTJiy  on  tbo  pier ;  the  j^wer  to  !«  generated  by  a 
dynamo  driven  by  a  gna-ongine,  pliiced  in  the  arch  benaiih 
the  approach.  Question  has  also  been  raised  us  to  electric 
lighting  for  the  town. 

Edinburgh.— Tlie  Street*  and  Buildings  Committee  of 
the  Town  Council,  at  a  meeting  held  last  week,  hoBj 
ajiproved  of  the  siilt-eonmiittee's  report,  under  which  pQP-j 
mission  was  given  to  the  Anglo  American  Brnah  ElectrioJ 
Company  to  lay  down  wir«s  in  Kose-street  fur  tho  lighting) 
of  the  PrinceB'-Btroct  hoteU  and  shops  with  electric  light] 
under  certain  conditiono. 

Cautioua,- The  Miniotorial  Council  of  Alexandria  havo 
just  appn^vod  of  the  project  for  lighting  tho  city  by  moans 
of  electricity,  but  only  on  condition  that  the  contractor  will 
hold  himself  resjjoiiwble  for  all  damages  thiit  the  Egj'ptian 
Oovcnmient  might  he  called  uimn  to  pay  to  the  gim  cum- 
p^iy,  should  the  latter  doom  it  advisable  to  take  legal 
proccodingR  against  them. 

Tenders  for  Bath.— According  to  advertisement 
appearing  elsewhere  in  our  rnlumns,  the  Corpomtion  of 
Bath  ask  tor  tenders  for  public  lighting  (or  a  s[>eciftfid  area 
ttn'th  arc  lights,  either  overhead  or  underground  aystem, 
to  be  maintained  by  contractors  at  their  own  cost  for  a 
period  of  three,  five,  or  seven  years.  Tenders  to  bo  wnt 
to  the  Guildhall,  Rith,  by  July  2nd. 

Sooondary  Batteries. — A  secondary  battery  has  been 
[lateiited  liy  Mr.  I.iidwig  Epteiii,  of  Martin ikenfelde,  near 
Berlin,  (iormaiiy.  Thi.-s  invention  rovers  a  method  of  pro- 
paring  [Hiwilereil  le^id  for  electrodes,  consisting  in  aildiiig 
sul)ibato  of  lead  to  molten  metnllic  lead,  and  attrririg  the 
lii|uid  mafis  until  it  haa  been  transformed  into  a  finely* 
dividnil  [xiwdor,  with  other  novel  features. 

Belfast.^The  Belfast  Harliour  Commiftaioncm  are  con* 
sidcring  the  question  of  lighting  the  harlajur,  rendorod 
necessary  by  the  constructioj)  of  a  straight  channel,  and 
intend  examining  into  the  method  of  gaa-buoj-B  adopted  at 
tho  Clyde.  Why  should  they  not  use  the  inrandescont 
electric  lamjis  for  this  purpose— a  method  very  satisfactorily 
adopted  by  the  United  StAtee  MariiiQ  authorities  1 

Gas  Companies  and  Electric  Light.  -At  Toledo, 
Ohio,  the  Gas  Light  and  Coke  Comi'auy  Wnvc  ukon  the  bull 
by  the  horns  in  tho  enterprising  munnBr  rucouimendod  by 
us  to  English  gas  comijanion  sunic  weeks  ago,  and  have 
fitted  up  I'k'ctrit  light  machinery  sufficient  to  light  tbo 
ontii'C  city.  The  installation  is  said  to  bo  a  modiil  oi  it« 
kind  ;  power  ia  supplied  at  present  by  two  150  h.p,  engines, 
and  the  steam  is  obta.in«d  by  the  surplus  heat  from  the 
gas  works. 


Electrio  Torpedo. — A  «iitmi».rJno  I(i]')M!<Io  hiM  beon 
cotiBtructeii  foi'  the  Sjianiith  (icvet'iimcnt  hy  Major 
Cabanyes,  an  oflicer  in  t}iu  8j]nni»h  Army,  in  wlilcb  tbe 
motivo  power  U  fiiruifilied  by  an  electric  motor  of  60  li-ij., 
Brown-tErlikon  «y«l«tn.  driven  by  9  battery  of  60accuraii- 
I&tore  of  A  new  type,  about  which  absolute  swrac^  is  Ictjx. 
These  accumtilaUjm  have  an  extremely  Urj^e  tuipacity,  xi\(\ 
have  be«ii  Uwted  for  some  months  by  the  8jianish  Govern- 
ment with  taost  Mtiflhftory  r«xult«. 

Single  Line  Eloctiio  Railway.  —The  first,  jftiblic 
tl-jiil  of  the  Knoa  system  of  single  rutl  oleratod  olcctnc 
railway  look  place  at  St.  rniil,  MinnowlA,  lately,  ncconling 
to  local  report«,  with  tuitisfaetory  rosiiltii.  The  track  hiu 
on  average  of  6^  per  ceot.  gnulf,  with  many  tiinis  of  short 
radius.  The  car,  loaded  «riih  i>iN)cl)ituni.  itudu  niuny  Irijw 
under  complete  control  of  u  wi^\e  u{>er.itoi-.  A  A[>ee4l  of 
nix  niilm  uii  hutir  wna  maiiitiuiied  up  the  etoop  gmdo,  and 
the  sy»leni  wm  proiio\inccLi :%  iwrfeet  succoee. 

High-Prossuro  Boilers.— For  some  time  |ia«t  there 
been  a  tcudoncy  lunonj^t  electric  h'gbt  eiiginccre  in 
America  towordit  the  iirs  of  bij;hor  atea.m  preiistirgt*,  as  Lhoy 
Held  it  udvantageouB  in  many  ways,  ivith  tfattii-  higb-HjiectJ 
engine*),  lurticutarly  in  the  iiiatt«r  of  i^conumy  of  fuel.  The 
firu«b  Electric  Light  CoRi|)iiny,  of  BiifCito,  ure  usin^  l>oilei« 
designed  tocorrynvrorking  pressureof  2U01lh  jrer  a'pmro  inch. 
Boilers  have  boon  suppliiyl  in  ^ome  eases  for  a  working 
pressure  of  2351b.,  and  uro  workiiiy  perfectly  Gutisfactorily 
In  every  retajject. 

YTndergroand  Wlms  In  PhUAdelphta.— Tbe  Town 
Coiuicil  have  control  of  all  electric  wireii,  and  Korae  time 
ago  they  dctiTmineil  ail  overhead  wiroi  should  he  pnt 
Underf;ruund,  and  ihle  biis  now  boon  cotuplctoJ.  The  lirush 
Company  of  that  city  have  one  \^'iro  five  miles  long  working 
at  a  pru»ui'0  of  3,}sOl>  volta ;  it  baa  an  insuluttuii  of  thi-ee- 
thirty  seconds  of  an  inch  i  bick,  covorod  with  lend  une^igbth 
thick.  The  Keystone  Conipiny  h:ive  si\»o  a  liftet'ii-inile 
circuit  working  at  2,000  volt»,  ami  no  difbciilly  hits  been 
found  ill  working;  it, 

Elootric  Welding.— The  right  of  working  the  Genuan 
ileiiti*  uf  .MM.  Btirnadosand  St.  OUzovski,  of  St.  Peters- 
fburg,  is  Kid  to  h.ivo  been  acquired  by  the  DroKilen  Bank  ; 
while  Hothschild-i,  of  I'arls,  are  tv|Kirtecl  u>  have  ncipiirenl 
the  exclusive  ri^bt^  for  Fnince,  Belgium,  Spstin,  Italy,  and 
Austria.  The  invention  relates  to  the  direct  sjiplicution  of 
an  electric  current  for  workinj;  motala,  and  more  atjiecially 
of  forminfj  alloys  by  the  kluio  niethixl.  The  preliminary 
triitbt  at  Su  Petersburg  And  aL  C'roctl,  ui».r  l'ari»,  are  said  W 
have  been  very  succeasEul. 

Bclginm.— The  Hcljpan  Academy  of  Sciences  has  given 
the  followiii};  queutiuiis  for  Goueideiation  at  its  meeting  in 
1889: — (1)  Set  forth  and  complete  tho  sbkte  of  our  know- 
ledge on  the  variation,  in  diiTercnt  fiolveuta,  of  the  electric 
conductivity  of  aatta  iu  <iilTerenL  degree*  of  concentration  ; 
(3)  Sot  forth  and  perfect  the  nietkods  which  arc  used  to 
detemino  the  etcmentt  of  tbe  terreetrial  nugnotiam.  Two 
gold  medals,  of  the  value  u(  $00f.  and  $00t.,  are  offered  for 
tii9  best  aolatioB  of  thew  quastions,  which  must  be  sent  in 
by  tbe  lit  of  August,  18d9. 

Bobomia.^ — The  towu  of  Notdiaua,  in  Bohemiai,  haa  a 

cenUal  electric  station  tHtabli^bed  by  Count  Czernin,  who  is 
[and  owner  of  the  district.  Tbe  municipality  have  iiigneJ  a 
contract  for  twenty  year*  for  ligbtinj;  iho  streets  with  fifi 
iucandtKCut  lamps.     The    curreub   is    nupptied    by   two 


dyiinmos  driven  by  wnier  turbines,  and  the  wiring,  on  the 
three-wire  system,  is  ©irricd  on  poles  along  the  streete. 
Private  installations  to  the  extent  of  365  lamps  are  now  in 
usL',  ami  the  demand  is  oxtuiulinj^.  A  buttery  of  1,0(W 
accuniiU>-iton  is  shortly  to  be  put  down  to  act  in  com  of 
accident,  and  to  ensure  n^pilarity  of  sup]>ly. 

Briebt  Ugbts.— The  electric  lights  on  tbe  Brooklyn 
Biidge  are  so  bright  that  the  piloU  complain  they  caonoi 
see,  and  ask  for  the  old  lightfi.  Shades  and  relloctors  will 
probably  bo  put  to  difftwo  tho  light.  A  curious  accident 
from  a  similar  cnuse  occurred  in  .\Ibany.  A  young  law 
Htiident  and  a  lady  friend  were  out  boating  one  evening 
and,  when  stepping  out  at  the  landing,  the  lady  mistook 
tho  brilliantly-rcflecltxl  shadow  of  the  landing  for  tht 
actual  Ltnding  iteelf,  and  8teppe<l  into  deep  ntor.  Sbs 
waa  roecued  by  her  companion  after  considomble  difficulty, 
and  now  nppi'oiriate*  the  fiblf  of  the  dog  and  the  shadow, 

Maobine  Trenob  Digger.— A  Minneapolis  man,  says 
the  Amcrtatn  Engiitier,  has  invented  a  machine  for  digging 
trenchoA  an«l  sewers  and  ga«  or  electric  mains.  Tbe  appi- 
ratus  is  AO  fcot  long,  hnt  can  be  made  longer.  On  tho  front 
of  tho  machine  a  (our  h.pL  engine  runs  two  knives,  wlijch 
do  the  digging.  In  tbe  rear  another  engine,  which  fiiritisfaef 
the  power  for  the  apjkaratus,  carriee  t  lie  dirt  to  tliat  part  of 
the  machine,  aitd  droiM  it  into  the  portion  of  the  trench  lo 
which  the  pipe  meanwhile  biu  been  laid.  The  trench  may 
Im  of  any  reuaunable  width.  Six  men  attend  the  ntonstar. 
It  has  boon  churned  that  1,200  yards  of  pipe  can  be  laid  in 
a  day  by  this  machine. 

Eleotria  Coal  SUniag  Macbine.~A  new  coal  mining 
c(>in[Niny,  ktiuwii  iw  tho  tlui:Lrii;  Motor  Company,  which 
huau  |)ut«nt  for  luiiiiug  by  elecli'icily,  irill  establish  a  plant 
at  PhUlipshurg,  Pa.,  for  the  mining  of  an  area  of  10  miles. 
Tho  plant,  as  a  whole,  is  to  consist  of  a  eentrnl  dynamor 
conducting  wii'es,  coal-cutting  machine,  electric  lamps,  and 
motor  altat-hmenta  for  hanging  tlie  mine  can.  Ilia 
inveiitoni  claim,  as  an  advantage  in  favour  of  their  coal- 
cutters, thnt  a  sill;;!*  machine  will  not  weigh  more  than  600 
pounds.  .(Vccording  to  estimates,  which,  it  is  claimed,  art 
m;>de  upon  actual  tests,  the  new  device  will  oonsidenibly 
reduce  the  expenses  of  mining. 

A  SlnpHlaab  Rule  for  Wlrlng.-~Mr.  H.  C  Spaidding, 
Boston,  wjitt^B  to  the  New  York  Eicdrifol  ff'orUl  with 
reference  to  the  recent  rules  for  wiring : — "  I  should  like  tO' 
prcxont  fur  the  <:oiisi<lerutii:>n  of  the  uotor  fraternity,  the 
following  ' slap-dash'  rule  for  wiring.  For  a  40Q-volt 
circuit  U  x  D>Cm.,  or  number  of  h.pi  to  he  transmitted, 
multiplied  by  the  distance  in  feet,  o(]Uals  area  of  wire  in 
circulai-  mibi.  For  600  volt«  divide  by  2.  For  230,, 
multiply  by  Y,  and  for  1 10  by  i^.  1  will  not  say  anj- 
thing  coticerning  the  derivation  of  above  ;  but,  if  auy  of  your 
readers  have  objection  to  it,  or  can  offer  a  more  vonvvuieiit 
and  reliable  rule,  1  should  ho  glad  to  hear  from  them." 

Oeui  Idghting  by    Blootrioit7> — A    very   singular 
accident  happened  in  Hamburg  sume  weeks  ago,  according 
to  the  Jmirtml  f\ir  (kub^eufkiuti^,  which  took  a  good  deal  of 
iiHtuijy  to  find  the  cause  of  it     In  an  empty  back  ro(Mn, 
behind  a  moulding,  there  were  a  number  of  cicictric  light 
wires.     A  ^in.  gas  pipe  was  thrust  through  among  LKi 
and  one  of  the  electric  wires  waa  thereby  broken.     It4 
lay  on  the  gas  pipe,  and  melted  a  hole  in  the  smith- 
pipe.     Ajr  it  happened,  tbe  gas  was  turned  on,  escaping 
while  the  electric  current  was  ofr;then  came  tbe  ounwit 
and  caused  the  explosion.     The  gas   pipe   bean   diatiiicb 


Ugni 

rreot " 

itiiicb 


marks  of  having  been  fo»«cl  at  the  point  where  it   was 
fwifomtoj. 

Electrio  Uffhting  in  Dublin.— The  Coqtoration  of 
the  City  of  DuMiii  have  applied,  under  the  Eloctrtc  LigblJng 
Act,  Xf-m,  to  the  Koar»J  of  Trade  for  authority  to  supply 
the  city  with  electric  light.  The  Loi-d  Mayor,  in  his  sp«ec)i 
at  iho  High  SheriflTa  dinner,  asked  the  High  Sheriff  whether 
the  condition  of  tlie  public  lighting  of  the  city  of  Dublin 
was  in  a  condition  in  which  it  might  to  renuin.  He  thought 
that  noithor  in  regard  to  cost^  nur  iho  character,  nor  the 
control,  is  Iho  system  of  public  lighting  in  Dublin  imtis- 
factory.  Thim  appcalod  to,  the  High  ShorifF  stated  that, 
though  a  director  of  the  gas  company,  he  believed  that  the 
supply  of  light  miyht  he  improved,  and  should  bu  under 
tnnnicijiiil  control. 

Electric  Exchange. —Tho  Now  EngUnd  Electric 
Exch.ingc  for  gi-anting  liceiues  to  electric  workmen,  about 
whii-'h  we  11.1(1  .'I  note  lately,  lias  mat  with  consiilorahle  wii>- 
jiort  from  the  insurances  oflices.  >V«  mentioned  that  the 
Fire  Underwriters  had  nnnounced  iheir  willingncaa  to 
co-operate  with  the  electrical  tontractors  in  the  matter,  but 
it  Hp]H):irH  they  ha\'e  thought  well  to  go  much  farther  than 
this.  In  theaiuiouucdmoat  jiist  iwiiiod,  tlie  ICxrluiige  HtAte& 
that  "after  October  I,  I8S8,  the  Fire  L'nderwiiteni  will  not 
itisure  any  property  where  electric  light  or  electric  power  in 
iwcd,  nor  pass  any  new  inBlallatioM,  uidcsa  the  party 
operating  the  plant  or  making  the  inetallatiou  baa  obtained 
from  this  Exchiirigo  a  certificaUi  of  license," 

Conoeaslon  for  Electric  Lighting.  —The  amnici- 
polity  of  u  foreign  city  has  itskcd  Mcmts.  tJaborn  and  Co., 
6,  Booth-street,  Pic«wlilly,  Manchester,  to  propose  a  ecbcmo 
for  lighting  ihe  town  by  districts,  and  to  find  n  firm  willing 
to  take  up  a  concutwion  for  a  number  nf  years  to  be  agreed 
upon.  The  coricotMion  will  be  for — I.  The  supply  and 
installation  of  plant  and  uialerial  for  lighting  the  public 
buildings,  street*,  squaroa,  &■«.  2.  The  maintenance  of  the 
lighting  for  a  t-erni  nnd  for  a  price  to  bo  alined  upon.  3. 
The  right  to  supply  all  the  ]>lai)t  for  the  extension  of 
the  iii8t«ilation  cither  for  public  or  for  private  purposes. 
The  inttalUilioii  to  bo  rcdoomablc  over,  say,  10  yoare,  as 
laay  bo  afterwards  arranged.  Plans  may  be  soon  at  above 
address. 

House  of  Commons. — In  committee  upon  the  £lcct.ric 
Lighting  Act  \i$62)  Amendment  Bill,  Sir  0.  Campbell 
moved  to  add  to  clause  1  the  following  provision  : — '*  When 
a  local  authority  duly  applies  for  a  license  for  an  area 
within  ite  juriMliction,  such  liceniie  nhall  be  giiinted  by  tlie 
Board  of  Trade  unlca  the  Board  of  Trudo  are  of  opinion 
that  special  re»«oua  ujtiBt  why  such  licoiiso  should  not  be 
granted,  and  in  such  ciso  they  shall  make  a  npQcinl  report 
stAting  the  grouuds  of  their  refusal.  The  grant  of  a  license 
to  any  com[>any  or  jwi'auu  shall  nut  in  an^'  way  binder  or 
restrict  tie  granrJng  of  a  license  t«  the  local  authority  or  to 
any  other  comjiany  or  person,  with  the  consent  of  the  local 
autliority,  within  tho  saroo  m-on,"  Sir  M.  Uicks-Beacheaid 
the  Government  could  not  accejit  the  amendment. 

Office  XdKhting. — After  two  yenre'  experience,  tho 
fnidcntinl  >V«euTai)ce  are  atill  further  extending  their  elec- 
tric lighting  plant,  under  the  dutictioii  of  Mussrs.  Drake 
and  Gorham,  who  undertook  the  fiiiit  design  of  the  irisial- 
lation.  There  are  at  presoiit  two  engines,  each  capable  of 
{{iviog  ever  100  h.]>.,  and  a  similar  engine  is  now  Iwing  put 
down  alongside  the  other  two  in  the  s|xwo  previously  eccu- 
pied  by  the  battery.  The  new  batter}'  U  to  consist  of  264 
made  to  Mbbsib.  Dralte  and  Gorham'i  ^leclfication, 


and  patent*  by  Messrs.  Elwell-Parkor,  Limited,  of  Wolver- 
hampton. In  the  first  instance  the  inelallatioit  was  to  con- 
BJBt  of  1,000  lights  as  a  maximinn.eoibat  there  can  belittle 
question  as  to  the  rapid  prngrosa  which  has  been  made  in 
the  biisinww  of  the  Pnidential  Assunncc  Company. 

Uadertfroond  Cables  in  Lnbeok. — The  mains  for 
tlie  in8t.-i1Ution  »t  Lubeck,  for  30,000  incandescent  lamps, 
are  to  lie  laid  in  a  difTerant  manner  than  that  heretofore  em- 
ployed in  Geimany,  which  Imd  generally  been  cablen  heavily 
thoathcd  with  etecl  u-iro.  Those  employed  at  Liibeck  are 
to  ho  lead  covered,  served  with  an  outer  covering  of  hemp, 
and  Uid  in  flat  ch;innols  of  rolled  iron,  with  an  iron  lid. 
Those  channclK  are  perforated  at  the  bottom,  ho  that  any 
water  may  find  its  way  out.  By  thia  moans  tho  mu.in»  can 
be  laid  close  under  the  paving  stones,  Small  junction  boxes 
are  used,  with  .ihort  sockets,  into  which  the  channels  Et, 
and  at  the  bottom  of  tlieso  sockets  are  ebonite  plates,  to 
whii.-li  cutinectiooB  are  armnged  for  fusible  iilugs.  Se^ianite 
testing  wires  are  brotigkt  back  from  cuch  feeding  centre  to 
tho  station. 

Elootrto  BAit.— TIte  most  U'lV  fish  tliat  over  wore 
Koalrei  and  shnuned  a  bailed  book  will  draw  near  in  thrilled 
woiiJcrmcnt  to  an  electric  light  submerged  in  his  native 
oltmunt,  and  so  be  allured  to  his  fate.  Tlio  Unitwl  States 
steamer  "Albatroes  "  has  boon  fitted  with  electric  fishing 
lights  for  the  coiidtict  of  sciontific  research,  and  prolimiii&rj' 
ex|)eriments  with  these  lights  have  rovouled  tho  fact  that 
the  curiosity  of  fish  to  investigate  this  imwonted  radiance 
brings  them  to  the  light  in  ahoals.  The  hall  and  the 
mikimed  of  the  pixrx  family  turn  out  to  see  this  wonder, 
and  to  ca]ituro  them  and  all  the  rest  is  an  easy  task.  A 
pocket- battery  anil  a  scoop  net  may  become,  says  the  New 
York  ElfHrkul  Htfitit,  the  successor  of  the  can  of  angle- 
worms, the  roil,  and  the  mianow-lmckot,  but  wo  fear  the 
Gsbci'niaa's  enjoyment  will  be  le««ciiod. 

Obltnory.— Mr.  Burcholl,  of  the  Sanctuary,  West- 
miniiter,  died  suddenly  on  Sunday  last.  In  the  early  [lait 
of  the  century  he  took  an  active  part  in  the  promotion  of 
legislation  relating  to  the  great  railway  »yj»leniB  of  the 
kingdom,  and  tlio  Bettlomeiil  of  many  inijiorl;*!!!  rpaestions 
ill  relation  to  the  law  of  joint-stock  enter|jri»e.  More  than 
fifty  years  ago  he  was  engaged  with  the  late  Mr.  W.  A. 
>ViJkiii»on,  for  »ome  time  member  for  Lambeth,  in  the  pro- 
motion of  the  Croydon  Itailway,  one  of  the  tirsl  lines  con- 
nected with  the  motroiMlis,  and  now  forming  a  jurtion  o! 
tho  Brighton  t»nd  South  Coast  Riulway  nystem.  About 
thirty  yoani  ago,  M*ith  the  assistance  of  Mr.  Charles 
Pearson,  at  that  time  City  Solicitor,  he  suecoeded  in  bring- 
ing about  ihi-  connHencenient  of  the  Metrojinlitan  Railway, 
lie  was  luoiociated  with  the  late  Mr.  J.  L.  Uickiinlo  in  the 
promotion  of  tho  Electric  Telegraph  Comiiany.  The 
interment  took  place  yeatoixlay  at  Highgate  Cemetery. 

Derby  Exhibition.  —One  of  tho  princip^il  featiu'cs  of 
tbo  ImliiMlriiil  Ksbibition,  which  bus  Iweii  hold  in  Derby 
during  the  [Kut  fortnight,  was  tbe  olcclric  light  e.thibil  of 
Measrs.  John  Davis  and  Son,  of  that  town.  The  dynamo, 
which  was  a  four-anit  "  Castle"  machine,  was  driven  by  a 
three  h.|».  "HtoekE>ort  "  engine,  and  the  lamps  exhibited 
comprised  a  2,000  c.p.  mid  a  400  e.p.  "Castle"  arc  lamp, 
with  a  400  c.p.  "Sunbeam"  incandescent,  as  well  as  a  few 
Edison-Strau  111  c.p.  incandoscents.  Tho  lrK»l  gas  comt>uny 
was  ahead,  and  with  commendable  i>rudence  had  oflerod 
reduced  terms  to  the  exhibition  on  condition  that  no  electric 
light  should  be  allowetl  in  the  main  hall,  so  that  the  light- 
ing had  to  be  confined  to  the  eotrtkiice ;  but  the  arc  lamp 
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in  the  apchmiy  leading  to  tho  ball  iraa  quite  near  eiiougli 
to  make  the  i;a4t'tiini[is  iv-ittin  look  aa  eick  aa  i£  t,hoy  Kiul 
htely  rettirnwl  from  a  rough  trial  trip  on  an  oil  etcaraer. 

Large    Motors. — Tbo  sixoe  aud    powen  oi    oloctriu 
^motors  are  grodiully  becoming  Urger ;  vo  shall  soon,  we 
iippose,  have  motors  driran  by  electricity  capable  of  com- 
parison with  our  locomotive  or  ctatioiiary  eiigJnos  of  sevunil 
bundreclH  of  hon*e-iiower.     The  fKrlifcon  Fonndry.  of  (Jer- 
tniiny,  arc  t^irninf;  out  somo  largc-sizc  motors,  ono  of  which, 
La  60   b.p.  motor,  lu  reported  from   SpAJn,  iit    used   for 
■^fimiiahing  the  power  for  a  siihniaiine  hoaL     At  AnNonin, 
Connecticut,  u  freight  (or,  as  wo  call  it,  goodii)  train  is  now 
working  by  means  of  electric  motors,  to  connect  the  vdrioiis 
-Jugo  mills  with  the  wbarf.     Those     are  e|)ecially'hitilt 
ItraggonB,  and  arc  fnrnishod  with  a  7.1  h.p.  motor  on  a  «poeiivl 
motor  car.    The,  motors  an*  of  the  Van  Depoele  syittcm, 
aiwl  the  road-hcd  being  woll  and  solidly  constnictefl,  tho 
rutiuing  ie  very  stoiuly  and  Hmootb,  uiid  has  ^ven  evury 
LiaUafaction,  and  the  motor  car  ptilU  vitti  e>wc  all  thu  cars 
rthey  have  at  service.     A  single  overhead  condnctor  in  iisod. 
The  gonoratiuj;  power  eoi»i8t«  of  a  I2d  b.p.  Corliss  vnginti 
and  a  J  00  h.p.  Van  Depoele  generator  and  exciter. 

Low-Tension  System.— An  int«rontJng  littlo  centml 
ktalion  iiiBtallation  is  at  work,  6ayB  tho  Bw/Zf/r/i  (/';  I' Elednat-', 
at  Mondo,  in  Franc*.  The  insbdlarion  was  carriwl  out  by 
M.  Ijimy,  who  hsm  ostabliahod  aevoral  other  central  sUiliuiis 
in  different  ctmiity  towns  in  France— Chateaulin  and  others. 
|A  coiitiiiuoiw  current  is  uaod  at  a  proasure  of  100  volts  to 
apply  Ivliotintky  iiicandceceut  Inrnps  to  a  maximum 
listance  of  ^oO  metres  (900  yanU).  Th«  streetn,  lK>ul«vurd«, 
town  ball,  Ac\,  are  nil  lighted,  and  tho  hotels  will  eiiartly 
receive  the  supply.  Engine-power  h  fiirnished  for  the  wveii- 
in^  lighting — that  in,  from  dnsk  to  midnight — by  two  1 2Q 
b.p.  compound  engines,  driving  direct  at  120  rovolntionH,  a 
Thiiiry  dynamo  giving  UOOamperos.  The  steam  iseuppUcd 
by  Bahcoek  and  Wilcox  multitubular  boilem.  Thoao  nre 
itopped  at  midnight,  arid  the  iiiglit  service  is  coniiniiod  by 
accumiitatoi's charged  during  the  ihy  by  a  Umuiitie  dynamo, 
this  is  driven  hy  a  separate  10  h.p.  high-apeed  eteam  engine, 
and  gives  40  ampcrcB  and  IflO  rolto.  This  arranjjement 
makes  a  v^ry  neul  «niaJl  central  install.itio'li,  ami  one  th:it 
may  be  very  usefully  and  profitably  imilaterl  in  other  Hmall 
towns. 

Electric  Aotinometer.  — M.M.  Gouy  and  H.  Higidlot, 

id  Coni/if'y  r.-N'/'i.«,  give  a  description  of  a  simple  and  oiiflily 
made  form  of  ap(xii-HtiL6  for  measuring  lbs  inteuHity  of 
Ijjfht,  They  hare  founil  tlwt  a  plate  of  oxidised  copper 
Eubmorgod  in  a  solution  of  chlorine,  bromine,  or  iodine 
1»ecomu3  extremely  sensitive  to  lumiiiotta  rays,  ovon  of  the 
feeblest  intensity,  and  can  be  employed  ft*  an  actinoinoter. 
In  a  solution  of  sea  water,  two  platea  of  copper,  ono  of  them 
being  oxidised,  have  in  tot^d  darkness  an  E.M.F.  of  some 
thon«aiidUi8of  a  volt.  When  liyht  ia  admitted,  this  liM.F. 
increikses,  the  oxidised  plate  becoming  more  positive.  Two 
simjiiir  platos  will  etjunlly  niiswer,  if  only  one  is  exposed 
to  the  light.  Singularly,  the  variation  of  E.M.F.  is  more 
pronouncdl  through  a  circuit  of  several  huridre<l  ohm«. 
Tho  experiment  aucL-c«ls  very  well  with  a  Beprei- 
D'Araonval  galvuiioDivlcr ;  with  a  Thomson  galvanometor 
the  seiiaibility  is  greater  .itill,  the  effect  of  a  single  candle 
ai  sBVerut  yards  distance  baing  <iuite  notiojable.  The 
oxidised  plate  can  be  ciisily  prepared  by  beating  in  a 
Biinsen  flame.  This  apparatus  is  very  easily  made  iuid 
employed,  and  may  render  many  services  in  scientific 
cxp<;rimoiita  and  other  a|>pli(,-atioit8. 


Tho  Instttotlon  of  Civil  Engineers.— The  Cound 

of  this  Society  lia.'s  maiJc  the  fullow  iuy  nwaj-d*  to  the  author 
of  some  of  the  pajiers  read  and  discussed  at  the  ordinary 
mootingt)  diu-ing  tho  past  sosriou,  or  printed  in  the  minutes 
of  proceedings  without  being  discuned,  as  well  aaforjiapers 
read  at  the  supplemental  mootings  of  studcntA : — For  ]ia|)er> 
retid  and  iliRcuMod  at  the  onliiiai~y  meetinga :  A  Telford 
medal  and  a  Telford  premium  to  Kebert  Abbott  Hadfiehi, 
A.M.I.CE,,  for  "  Manganaso  in  ita  Application  to  Metal- 
Uirgy,"  and  "  Some  Newly- Discovered  Properties  of  Iron 
and  MangnncKO  " ;  &  ^S'ati  medal  and  a  Telford  premium 
to  Peter  William  Willaiis.  M.LC.E.,  for  "Economy-TriaU 
of  a  Non-Condenaing  Steam-Engine,  Simple,  Compound,  and 
Triple " ;  a  Telford  medal  and  u  Telfoi-d  premium  t4 
Edward  IIo]>kiri«oii.  M.A..  D.Sc.  A.M.I.CE..  for  "  Eleo- 
trical  Tramways  :  Tho  Besabrook  and  Newry  Tramway  "; 
a  Walt  medal  aad  a  Telford  premium  to  Edward  Baynnd 
Klhnj^t^m,  M.I-C.K.,  for  "The  IKatribiilion  of  Hydraulic 
Power  in  London  " ;  and  (or  a  [aper  printeil  in  the  proceed- 
ings without  l>ctng  discussed,  »  Watt  modal  and  a  Telford 
proniiuiti  to  Prof.  Victor  Auguste  Emesi  Dwdfiliiiuvew- 
D^ry,  for  *'  A  New  Method  of  Investigation  A|»plicd  to 
Action  of  Steam -Knginc  Govoniors." 

Tenders  for  Qneenstown.— Tho  Committee  lato1 
appointed  by  the  Commiaaicincrs  of  <^uocu8town  to  consider 
tho  advisability  of  lighting  Quocnstown  by  means  of  tlis 
electric  liglit  recently  had  a  meeting,  at  which  the  Chain 
man  (Mr.  Carbery)  stated  that  ho  had  obtained  an  estimate 
from  a  Ijondon  company,  who  undertook  to  [irovidc  40 
arc  lamps,  with  acceeaonos,  for  X3,070.  At  present  th 
town  wa.1  lighted  hy  130  gas  lamjis,  at  a  cost  of  £-460  tot 
gas  alone.  Thene  lamps  did  not  yield  a  liglit  of  more  than 
1 2  or  1 5  csndlea  each  —say,  X2,4:80  candles  altogethi 
while  tho  40  electric  lamps  would  give  a  Ugbt  equal  16 
80,1)00  candles.  The  Commissioners  having  tbis  plant  in 
their  own  hands,  the  supply  of  privat«  consumers 
would  be  a  very  simple  matter.  So  that  instead 
of  paying  £tQQ  a  year  for  an  illuminant,  they  would 
acquire  a  realisable  asset  capable  of  great  extension.  It 
was  decided  that  tenders  for  Ibo  lighting  of  the  town 
shoidd  l>c  advertised  for.  »iich  tenders  to  be  considered  by 
the  Commissi  oners  at  their  July  mooting.  The  tenders  are 
rc<iulr«d  for  tho  public  lighting  of  the  streets,  and  also 
Repnnitt*  ton<iera  for  private  lighting  for  the  <jucuuitown 
Town  Commissioners.  Tenders  are  to  be  sent  to  Mr.  J 
ALern,  Town  Hall,  Queeiislown,  by  July  Snd. 

Detroit  lAgbtAng  Station. — Probably  tbo  most 
unique  example  of  oleciric  lighting  is  to  be  met  with  in 
Detroit.  Tho  entire  city  of  Detroit,  embracing  31  s(|ttaro 
mites,  is  wholly  lighted  by  tlie  towor  system,  and  has  boon 
for  four  years  past.  The  electric  lighting  phint,  conadered 
tbo  most  extonsive  in  the  world,  is  owned  by  the  Bnuh 
Electric  Light  Comiiany,  and  the  whole  is  operate)]  from 
onr,  contml  station,  many  of  the  circuits  being  more  than 
as  miles  in  length.  Tho  Brush  Company's  works  aro  ol 
brick,  and  very  extensive.  A  large  boiler-room,  IfiOft.  by 
d^ft.,  has  ten  iMilers,  and  a  railway  switch  track 
runs  through  in  liont  of  the  boilers.  Adjacent  to  this 
ia  a  room  4.^[t.  by  65ft.  for  lar^  cngittos,  in  which  theie 
are  two  Wrigbt-Corlisa  engines,  30in.  by  i2iu.  oach,  and  ouo 
Ciininier  vngitie.  18in.  by  Sgin.  Beyond  this  again  i*  • 
two-stoi-oy  biick  building,  the  fii-si  tfom'  being  dovot«d 
wholly  to  engines,  and  the  aocond  storey  to  dynamo 
machines.  Tbia  building  is  bili.  by  lOAft.,  and  the  lower 
floor  opens  into  tho  large  cngitie-room  above  named 
throughout  \ti  whole  length.     Tho  station  is  considered  a 
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ladet  structure,  and  has  a  capacity  for  3,000  arc  lightts. 
Tbere  ftro  employed  for  jjublic  lighting  132  towers  of  150ft 
^«acb,  with  intciior  olevatoiT,  wharoby  tfao  Inmp  trimmer 
ascends  to  attoiiH  to  hi-i  lamjio.  T^e  tower  Htnnds  on  a 
single  pilkr  at  tho  \xeo,  14ft  high,  and  above  thifi   is  a 

I&U^i;lit  trU8«e<l  trianKuiui  structuro. 
[    Gaa  and  TentUatioa  —At  the  moctiiiiK  "^  ^'<^  L*^"- 
)don  Stwtiotiof  the  Society  of  Chamical  Industry  on  MoniJay 
last  week.  Mr.  Lowis  T.  Wright,  F.O.S.,  A.M.I.C.E.,  general 
manager  of  the  Noltinghnm  Corporution  Ga«  I^opartmont, 
road  a  puper  on  "  The  E'reaent  Pofrition  and  ProsiicctJi  of 
the   Coal   Chie    IiidtiBUy,"   in   whicli   he   said   that  in  the 
majonty   of  CAnen  th«   best  biirnent  for  tlie  veiitiLilioH 
systoms  of  lighting  were  the  rageneniliv«  ones.     Ke^eiie- 
nttiTegas  JAiDpa  cortainty  rocjuirod  more.  att<iii,tion  than  ujieii 
^^buniars ;  hut  this  question  of  vcntUnting  systcma  of  llghtijig 
^■irith  intense  burners  ww  one  that  the  gas  industry  it«olf 
^Hfaad  Id  aotre.  For  the  want  nf  some  efficient  plan  of  thin  kind, 
^Vblectric  lighting  was displncinj^  giuin  ituinyini|)ortafit  inatal- 
lationa — thesortof  lighting  that  formed  thuWklmneof  the 
busineaa,  and  would  do  jo  to  a  Larger extoiit  in  the  future.  Gaa 

h undertakings  thcmHelves  must  engage  in  thjn  matter;  but  it 
Bould  not  be  done  with  any  final  advantage  with  the  preneiit 
ttaff.     A  now  element  would  have  to  be  introduced — an 
I        admixtUfO    of    the    architect    and    ventilating    engineer, 
^H^pcaking  in  regard  to  the  co«t  of  cloctrJc  lighting,  tb« 
^^^iitbor  said  it  was  im^iowiblo  to  tiocuro  a  practical  Imaia  of 
coniiJiirison.     Hb  referred  to   the   nchediile  of  rates  of  an 
Americiin  electric  lighting  company,  where  the  light  was 
supplied  on  a  time  basis  ;  and  aaauming  the  candle-power  of 
the  lamps  to  be  eciual  to  that  stated  by  the  undertakers,  the 
cost  per  1 ,000  candles  pvr  hour,   suppneing   also  the   con- 

I miners  worked  the  full  time  allowed  under  the  particuliir 
iat«<i,  ranged  from  SSd.  to  considerably  over  30(3-,  accord- 
:— 


1 

k 
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Pier>hea4  Gas  Ugbter. — Mr.  George  Keillor,  uf 
aim,  has  adopted  one  of  Messi's.  W'oodhoiiKe  and  liaw- 
m'a  electric  gaa  lighters  to  the  largo  Bray's  gaa  burner  on 
the  Nairn  pier  with  great  succewL  In  October,  1 88ft,  the 
lamp  woa  lighted  and  registered  as  a  coast  light.  Notwitli' 
standing  the  foci  that  the  tight  was  all  that  could  be  desired, 
Mr.  Keittor's  troubles  began.  All  went  well  until  the  firnt 
Btorm  came  on.  The  lamplighter  dared  not  venture  to  the 
'point  of  the  pier  to  light  the  lamp,  as  the  waves  were  washing 
over  the  itLnicMireJi ;  and  yet  it  was  juat  on  such  a  night  ns 
that  the  light  was  needed.  To  avoid  going  to  the 
pmnt  of  the  pier,  Mr.  Keillor  arranged  a  burner  with 
byB-pAM,  BO  IIS  to  burn  at  a  low  ]K)int  all  day  ;  but,  unfor- 
ituiatclj,  Lt  only  acted  in  ordinary  weather,  and  was  often 
blown  out  during  the  day.  Besidtw,  another  gruul  objec- 
tion waa  the  gaa  burning  all  day.  This  led  him  to  adopt 
the  electric  gaA-lighter,  which  ho  continuoti  with  uii 
ordinary  Bnice-Peeblee  motor  gor«rnor.  Mr.  Keillor 
dsacribee  how  he  managed  to  do  without  earring  a  wire 
all  tlie  600  yards  to  the  point  of  the  pier.  He  fitted 
a  wooden  box  to  the  lamp-pust  at  the  i>ier-hcad,  und 
he  placed  tbu  battery  in  lower  part  of  box.  In  the 
upper  pait  he  fixed  one  of  D.  Bruoe  Pceble's  two-light  mer- 
curial governors,  to  which  the  gas-piiw  going  to  lannp 
was  attached.  He  then  took  the  wire  from  the  carbon  of 
battery,  and  connected  it  to  the  brass  spindle  of  bet)  of 
governor.  The  wires  from  the  lighter  in  the  lamp  were 
taken  down  to  the  governor,  and  tilted  lioriaontally  across 
the  cover  of  governor  in  such  a  way  as  to  keep  thom  a 
uarter  of  oji   inch  apart^the  one  ubovo  the  other,  the 


lighting  wire  being  uppcrmoet  The  wire  fixed  to  bell  of 
governor  he  placed  at  n'ght  angles  to  the  other  wires,  en  u 
to  go  through  between  them  about  hnlf-an-inch.  When  tho 
governor  was  at  its  full  height,  the  wire  from  latter  preiwed 
hard  against  the  top  on  tho  lighting  wire,  and  the  cvirrcnt 
was  connected,  and  when  the  governor  was  at  tt«  lowettt 
point  contact  oeowd.  By  this  arrangement  the  pier-head 
lamp  wa!«  lighted, 

Abont  Patents.  -Ellison  has  been  writing  t«  the 
American  Carp&itfr  ami  UniUer  on  the  8ul>ject  of  (»ateiita, 
and  given  it  ax  the  rtnidt  of  hi«  experience  that  while  it  is  a 
good  tiling  to  seeure  a  pntont,  it  i«  better  to  have  a  secret 
prociws.  He  suya  : — "  The  present  law  \%  a  constant  tempta- 
tion to  rascals.  Under  it  tho  infringer  of  a  iiatciit  is  not 
interfered  with  until  the  real  owner  eati  show  that  ha  bu 
the  monopoly  of  the  device  in  cjuestion.  The  proceaa  may 
take  yearo,  during  which  the  infringer  who  has  money  and 
audacity  enough  to  seiw  another  man's  invention  can  wear 
tbo  righftd  owner's  life  out  by  litigation  and  annoyance.  I 
hAVO  hod  90  much  of  this  sort  of  thing  within  the  last  five 
years,  that  I  have  almost  made  up  my  mind  never  to  take  out 
another  patent  until  the  law  is  changed.  Tho  bunion  of  proof 
is  now  put  otitirely  upon  the  man  who  wisboa  to  infringe  it, 
whereas  it  ought  to  be  o\\  tho  othor  way.  There  ie  scarcely 
any  invention  of  importance  mode  within  the  last  genera- 
tion which  has  not  been  disputed  upon  frivolous  grounds, 
and  the  inventor  put  to  all  sorts  of  annovatice.  In  my 
own  caao  I  am  sure  that  no  mutter  what  I  may  patent 
aomoone  will  come  up  as  soon  ne  the  patent  is  seen  to  have 
any  value,  and  show  by  dozens  of  witnesses,  if  necessary, 
that  ho  i*  the  rightful  owner  of  the  invention.  If  I  |<ntent 
to-morrow  a  process  for  malting  good  Hour  at  a  coat  of  two 
cents  a  barrel,  the  publication  of  my  |>atcnt  would  bring 
out  about  ten  moo  who  could  prove  that  they  did 
that  sort  of  thing  years  ago,  and  that  I  had  no 
right  to  patent  In  the  case  of  my  dynamos,  I  have 
INiteitt«  by  the  8j;on»,  and  yet  when  a  great  firm  of 
iRochi  ni.<)t«  want  to  go  into  the  bitsiDeu  of  making 
dynamos,  they  coolly  appropriate  one  hundred  of  my 
inventions,  and  laugh  at  my  claim  as  patentee.  To  litigate 
the  matter  to  tho  end,  if  there  was  any  end  in  sight,  would 
coat  hundreds  of  thousands  of  dollars  and  put  me  in  hot 
water  for  some  years  to  come.  I  am  an  inventor  and  not  a 
lawyer,  and  I  hate  litigation.  If  patents  are  going  to  give 
me  nothing  but  lawsuits,  I  don't  want  any  more  of  them, 
I  nni  so  thoroughly  convinced  of  the  lualegnesa  of  patents 
that  one  of  my  objects  in  building  my  present  lalwratory 
is  to  search  for  trade  secrets  that  require  no  (lateubs, 
and  may  be  sources  of  profit  until  someone  else 
discovers  them.  There  are  score*  of  such  secret  pro- 
cesses which  are  eiiorroouHly  pmfitable,  and  which  are  not 
claimed  right  and  left  ju8t  because  ihey  are  secreU,.  Some 
arc  used  in  thin  contiiry.  but  moat  of  them — chemical, 
chiefly — ore  hol^l  in  Europe.  Methods  of  dyeing,  of  work- 
ing certain  fabrics.  Sic,  pay  millions  every  year  to  those 
who  know  the  secrets  employee!.  I  have  one  chemical 
device  which  promises  to  jMiy  me  handsomely,  and  the 
patent  olSce  will  never  bcur  anything  about  it.  To  apply 
for  a  patent  would  dimply  invite  a  lot  of  rogues  to  share 
with  me,  or,  what  is  more  likely,  to  take  nil  the  jirofita.  I 
am  rather  ciu'ions  to  sco  what  is  to  be  done  when  the 
phonogrojih  comes  nut.  The  patent  has  only  five  years 
to  run.  and  evidently  if  men  with  millions  behind  thom 
jump  into  the  manufacture  u]X)n  a  large  scale,  the  patent 
may  run  out  before  my  claim  to  the  fundamental  device  is 
allowed." 
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ELEMENTARY  TESTING  SUITABLE  FOR  ELBGTRIC 
LIGHTING  SYSTEMS. 

BY  THOMAS  GRAY,  ftSC,  F.R.S.E. 

[.4li  rights  TfMnxd.] 

( Cottlwu'td  Jrom  pa^  ^S.J 

Mkarurrmknt  of  Rksihtanckb. 

Diffnenihtl  Grtlnmomfirr  MHhfKl. — Thodifforeiitial  gsiU-ano- 
molor  has  he«n  already  rofcrrixl  to  as  having,  in  «oin«  cmos, 
ailvuittagoa  over  the  oHin.'u-y  onfl.  OneoE  theso  adviintagofi 
is  the  prcHCUt  a|^liuatton,  iti  irljiuK  iU  twn  coils  nxe  virtu- 
ally nieed  to  fonn  tvro  si<iM  of  the  W'heatatoiie'n  bridj;©. 
The  iwculiuritjof  therlifFcrentiiilj.'nIvuiioniL'tiirniul  its  niodfc 
of  Loiisti-iictioTi  Biw)  nfljURtiniiiil  will  \te  fiiUj  refenvil  lo 
laUr.  It  onsiets  «Ks*-riliiiily  of  two  i!i-.ilii,  which  nn»  so 
oiTdii^ocI  itslaLivcly  to  a  ma^ictic  riw^^lif!  llmt  wliuu  ii  tuireiil 
is  inueetl  thiTji]<^h  the  onils  they  Uiw\  lo  Utni  the  iiiit'div  in 
o)i}>oHit<!  ilirovtiiMu^,  It  is  iimiuIIj'  .10  aitjiutral  thut  the  coils 
liuYC  cM|iial  rctfiiHtancR,  ami  that,  irlicii  ci{ii<il  currbiit.t  How 
through  them,  their  combined  ofToct  on  tho  niKxltc  \a 
nil.  CotwMer  tho  airanKoment  »hown  in  Fig.  22,  in  which 
a  anil  h  reprosont  the  cdiU  of  tho  ^Ivanomctcr,  d  a  box  of 
roastanoes,  and  e  a  conductoi',  the  rosialance  of  which  is 
required.  The  coil,  u,  and  the  conductor,  c,  are  cotin«ctcd 
in  oeric*,  and  so  a\»o  olto  tho  coil,  6,  an4  the  r«ai»tdnc«- 
box,  d.     Tb<»c  two  poire  of  conductorn  nrc  coniieclod  in 

innllel,  and  form  port  of  a  circuit,  through  which  a  cumonl 
pom  the  battery,  B,  can  be  nmdo  to  flow  either  in  one 
direction  or  tho  other  by  means  of  tho  reversing-key,  K. 
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If  now  the  nwistanco  of  a  is  equal  to  the  resUunce  of  I, 
and  tho  roBistaiica  of  (^  bo  oqual  ti*  that  of  •/,  then  riMtst- 
unctts  a^c  =  h^ii,  and  the  name  cunuiit  will  flow  throuyh 
these  two  bmnchnu  of  tho  circuit.  But  when,  and  only 
■when,  equ,ii  currents  flow  throiij^b.ri  ami  I,  no  ilollec- 
tion  la  produc4jd,  and  tlm  iiwistiuice  of  (i  is  madu 
eiju&l  to  that  of  h.  Hence,  when  no  dulleotiuii  ia  pro- 
duced, the  resistance  of  e-  k  tho  Mtmo  0^  that  of  il.  There 
may  ba  seniiiblv  <listiirbancc  of  the  rcAnlt  in  this,  ha  in 
most  other  refiiHtaiicu  testa,  due  to  thormo-oloctionnittvo 
force  in  one  of  the  tiumllel  circnitit  and  not  in  tho  otbor, 
or  duo  to  difTerotit  elecirouiotivo  forucH  in  ihooe  twn  cir- 
cnita.  The  efToct  i»  never  great  when  the  difference  of 
potential  iMtwoun  the  two  ends,  A  (.",  of  the  iMjnillcI  circuit* 
pr<niiicod  by  the  buttery,  B,  is  coiniKintble  with  a  volt,  aiul 
it  18  almoHt  cnntptel^ly  compt'iisiitod  for  by  taking  the  mean 
of  the  re^ultfi  iibtiiiiiwl  with  opposite  currcniji.  Ah  hiw 
been  remai'kc<l  aliovc,  tho  coils  a  and  b  are  eijuivHlont  t(i  two 
of  the  ruaifltancoa,  in  tho  <|iindriliiteru]  of  i-usiatanoos.  form- 
In^  part  of  the  WhejitHtiine's  bridga  Tliis  will  become 
evidvnt,  if  we  ima^nv  anuther  galvanometer  connected 
acmsa  belweou  the  tcrmitiaJs,  D  K,  of  tho  difTorential 
gitlvunometore  which  arc  joined  to  1;  and  (A  \N'ht'n  eqital 
currents  ans  flowing  through  «  und  />,  antl  (.-onewptently 
when  c  is  eqtuJ  to  d,  no  doflcctiou  will  be  juvMluce*!  on  this 
second  ealvanomcter.  It.  in  fact,  occujiies  the  [tusition 
in  which  the  galvanometer  ix  iMiially  iiliiced  in  tbe 
Wheat«toii«'8  bridge.  In  the  diffcrontial  galvanometer 
method  the  ec|iiality  of  Ihu  current  in  the  two  anus  of 


the  bridge  is  directly  tested;  in  Whoatstone'a  aiethod 
their  equality  n  inferred  from  tho  ctjunlity  of  potential 
at  tlia|ioinl«  D  atid  E.  In  Ijoth  caMts  the  galvanometnc 
indication    depends    on    tho    dilToretice    of    ciu-rent* 

«  and  A,  and  with  suitahin  instnimcnt*  the  scimibilitied  

similar.  The  case  just  conHidered  corrcspondx  to  tho 
WheatBtono's  bridge  with  nil  tho  four  reaiatanees  of 
qnarlri lateral  etjual,  and  for  this  caeo  tbc  difTerential  gl 
nometer  is  |Kirtinilarly  well  suited.  When  the  reaistani 
onmtot  be  mado  equal  to  c,  one  coil  of  the  galvanometer 
requiree  to  lushuntod,  and  this  cue  will  now  be  oonaiderod  1 
it  ia  decidedly  le.ia  favourable  to  tho  ditTerentiol  method. 
SnppoiU!  tho  rosii^tancc  of  1^  to  be  tiirj^or  than  ran  bo  got 
from  the  box  *.  A  shunt  circuit  may  be  cofmectod  between 
the  points  A  aiid  E,  as  shown  at  8  in  Fig.  22,  to  as  to  take 
twi-t  of  the  current  which  would  otherwise  flow  ihroiigh  4. 
Let  the  rei^ittanre  of  theahiuit  dreuit  bo  I  'J  of  h,  then,  since 
the  whole  of  tho  current  which  t!ow«  thrtkiigh  1  and  (-  must 
How  thron;;h  '/,  and  the  cunont  through  *  must  be  nine 
limes  that  through  h,  ton  times  as  much  current  niuat 
How  through  i  as  flow»  through  b.  But,  aa  WM 
ex]ilainecl  in  the  previous  case,  tlio  [xptential  at  D 
must  bo  the  ^roe  as  that  at  £,  and  the  junction  C 
ifi  common  to  c  and  </;  therefore,  by  Ohm's  Uw,  the 
resistance  of  </  raiwt  be  one  tenth  of  that  of  <■•  This 
gives  a  ratio  of  ten  to  one  between  e  and  d,  and  the  same 
principle  applies  for  any  other  ratio.  Thus,  if  the  resia- 
tancc  of  $  bo  made  ^  of  tJiat  of  h,  tho  ratio  would  !«  ouc 
hundred  to  one,  or,  if  instead  of  pulliu"  the  shunt  I»etwccn 
A  and  E  it  had  been  put  between  A  and  D,  the  ratio  would 
have  been  one  to  ton  or  one  to  one  huntlrod,  as  the 
mi^t  be,  thus  miiting  low  values  of  f.  Theoretically, 
ao  (or  as  mere  arrangement  ia  coiKemed,  any  resii 
may  be  lueaaured  against  a  box  of  resistancos,  such  as  1^ 
by  nteaiisofadifTerential  galvanometer.  There  arc,  however, 
other  consicleratiuns  which  lihow  this  arrangement  to  be 
uudesintble  when  high  accuracy  is  desired.  In  the  first 
place,  the  moimuni  current  that  can  be  sent  through  the 
coils  of  the  gulvaueuneter  and  the  resistance-box  is  not  great. 
and  hence  it  ia  evident  that  when  h  is  shunted,  and  <-onse> 
quently  the  ciuxenl  iu  7  is  greater  than  that  tn  c,  a  ii-cry 

current  muiit  flow  through  a  and  f.  Small  percenl«6  cl ^ 

of  this  current  cannot  therefore  produce  much  deflectioii 
the  galranonioter-needle.  The  same  ia  the  case  when  a  is 
shunted,  unless  c  be  cagable  of  carrying  u  strong  current 
without  heating  much.  It  is  then  clear  that  as  the  ratio  is 
increased,  the  sensibility  is  diminishc<l  in  about  the  same 
nrnpnition.  In  tho  second  place,  it  is  exlrcmoly  difficult  Ui 
inaure  that  the  ratio  of^Lbe  resistance  of  the  shiuitod  coil  lo 
thai  of  tho  shunt  will  rouiaiu  constant  during  tfao  passiige  of 
the  current  for  oven  the  short  time  re*|uired  to  make  the 
measurement.  The  current  is  not,  of  course,  kept  con- 
stantly Howine  through  the  circuit,  but  sovornl  odjustmenu 
have  almost  alwitys  to  bo  made  before  a  bnUnce  is  obtained, 
and  thtH  iiBually  prudnt^wl  unequid  hcsiting  in  the  coil  and 
shunt,  giving  rise  to  a  very  sunsiblo  error.  The  very  oom- 
mon  pnictice  of  making  the  gnlvanomoter  coils  of  copper 
wire,  and  tho  shuitt  cOiU  of  German  silver,  may  bo  noticed 
in  tbiu  connection.  If  il  wore  possible  to  e.ttimate  accu 
rately  the  t-empcrature  of  the  coifs  of  the  instniment  and  of 
the  snunt  at  any  time,  this  practice  wouUl  servo  perfectly 
well,  as,  iu  that  case,  the -ratio  of  shimt  to  coil  could  always 

be  calculated  fioni  the  etiuation, ratio  =  ;;  x  -: rrs — -, 

where  0  is  the  resistance  of  the  gidvunometei' ceil  aMemjKra- 
tiu-o  /,  ami  c  the  coefficient  of  its  variation  with  tempernUire; 
S  the  resistance  of  theshuntattempi>rature',  andriuco-eflfi- 
L'ient  of  variation  with  temperature,  (the  tempomture  of  the 
^alvaijumt^lerroil,  andT  timtof  the  shunt  at  the  time  of  the 
ex^ierimunt.  The  Lemperatiue  ('  and  t'  cannot  be  estimated 
with  sufficient  accuracy,  and  hence  it  is  belter  to  inaka  Uie 
shunt  coil))  of  the  Mine  wii-e  as  the  coiU  of  the  iattnimeat. 
In  onlcr  to  obtain  i)erfeclly  satisfactory  results,  even  when 
tho  same  kind  of  wire  ja  used  for  the  coils  and  for  the 
shunt,  it  is  still  neceeaory  to  insure  that/'  shall  bo  equal  to 
t',  and  hence  the  shunt  mode  for  a  galvanometer  nbould 
be  coils  of  the  siLiue  size  and  shape,  iiuule  of  the  same 
Ieni|;th  of  tho  same  wire,  and  exposed  to 
siiniUr  conditions  for  cooling  as  the  instnimont 
exposed  to.     ThcMi  conditions  never  ore,  and  cannot 


veniently  be,  eompliMl  vrith  in  practiM,  And,  in  eonMi^iience, 
ahuiits  should  bo  avoidoc]  a«  much  lu  |)o»iblo  in  all 
mflHKiireinenta  requiring  a  high  degree  of  luxuracv.  For 
the  meaauremenl  of  very  high  resisUncea  the  coiU  of  the 
galvanometer  may  have  very  cuuitiilorublu  r<»iaLanc« 
witliont.  greatly  altering  the  M.-nHil>ilitv.  In  mch  ciuck  the 
coils  of  the  galvanometer  and  the  anunta  mn  he  advnn- 
tageoiwly  wound  xvith  Gertttftn  Bilvor  or  platinoid  wire. 
The  very  small  variation  of  the  rcsifttancu  of  these  nictaU 
with  change  of  tenipenit.iire  renders  it  uo«sibk>  in  such 
CMOS  to  obtain  considerable  constancy  and  acciinicy  in  the 
shunt  ratio.  For  nome  upocial  miqione«,  where  the  rew^t' 
anecs  are  not  very  high  coutparoii  with  the  ri«istiiiiL-«  of  a 
platinoid  coil,  better  rc8ull«  may  ho  ubtKine'l  by  using  wire 
of  phosphor  bran 7:0  or  aUintiiuuni  bronze,  all  of  which  hftve  a 
mtifh  lower  tem[«erature  variation  than  Dure  topper.  Iiiall 
MtteM  whci-e  the  rcetHtunco  of  the  {^ah-anomotwr  grp-itly 
JDJliioncfia  the  BortsibJIity  of  tho  arrangement  the  galvamv 
meter  coil  ahoiild  be  nm.le  of  wire  of  i>iirc  coiijier.  No 
advantage  i»  obtained  in  this  caeo  by  lining  an  alloy,  tho 
renslAnoe  of  which  varies  little  with  tompcratiu'c,  bocaiiao 
the.  smaller  tho  U-nipprntiire  variation  trie  higher  is  tho 
sjwcilip  re»isl-infio  in  very  nmrly  the  name  (irojiorliou. 
Greater  battery  (lower  niiwt  therefore  W  iis«d  U>  obtjiin  the 
same  sensibility, and  eonflfl(|iiontly  the  hpating  is  just  al)out  an 
much  greater  .is  the  teniperatiire  variation  pordiigroe  tiilera. 
When  loMor  nennibility  lAvaiffioient,  itiisnflually  bettor  cither 
to  use  If&s  biitlery  power  or  fewer  turns  of  thicker  cop|>cr 
wire  in  t-hc  coils  thus  by  lower  resiatanre  inmiring  less  heat- 
ing. It  is  imjKirtantto  bear  in  mind  that  the  answer  to  the 
quealioii  as  to  what  metal  may  bo  used  in  tho  coils  of  a 
uifTereiitial  jpitvunomotcr  to  be  used  for  the  mcaaurcmcntof 
resistances  is  always  obtained  from  a  consideration  of  sensi- 
bility and  ]x>Miblo  electromotive  force,  other  than  that  of 
the  t4:sting  battery,  which  may  cxiitt  in  any  (lart  of  the 
circiuU  The  seiifiibility  must  be  such  that  the  resistance 
may  lie  niflamired  to  the  refjnired  degree  of  accuracy,  and 
for  mont  pui'|)i)c«ex  it  nhuutrl  bu  niich  thut  u  dilVcruncc  of  one 
ten>tllouaundth  liutween  the  currents  in  the  two  coils  can  lie 
i)ilt«ct«d.  Poeaible  disturbance  due  to  thermo-electric  effect 
lit  junctions  or  other  caiwee  renders  it  neooasary  that  the 
etectniniotive  force  used  in  the  test  should  be  much  higher 
than  any  other  which  ia  likely  to  be  in  the  circuit.  When 
an  unshunted  galvanometer  U  used,  an  electromotive  force 
lietwecii  A  and  C  of  one  or  two  volts  is  sufficient  to  arurd 
much  i^rror  from  thiu  causa  in  almost  all  tec^  with  ths 
exception  of  telegraph  tine  tenting.  When  a  sbiiiited  gal 
vannmetor  ia  uaeH,  the  electromotive  fore*  oti  the  tpdvano- 
meter  coilii  thomuilveg  ahoiilJ  lie  unc  or  two  volts.  With 
good  {talvanomcters  having  suspended  needle  systems,  and 
especially  with  reflcoting  gal  varionielerA, there  ia  no  difficulty 
in  obtaiuiug  the  reiinired  sensibility  when  ancb  an  oleclro- 
mntivo  force  is  kept  on  their  terminals,  ami  hence  they 
should  in  all  cuscfl  bo  made  of  wire  having  a  low  variation 
of  resistance  with  temiierature.  The  rinestion  of  the  choice 
l)etwcen  wircB  of  difTerent  material  for  gjvanonietric 
purpuECs  will  be  more  fully  and  more  advantageously  diJt- 
casaed  under  the  head  of  "  Voltniet«n>." 

(To  be  torttinttai.J 
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PRACTICAL  ELECTRICAL  UNITS. 

BY   W.  B.  KSSON. 

(Ci>n(iudfri  from  po^t  SZJ.) 

In  the  liwt  article  we  considered  the  wtiy  in  which  dvnanio 
.nd  ungiTio  triitis  nhuuld  be  conducted,  and  ubeerved  that 
under  the  usual  conditions  of  installation  working  we  might 
expect  70  |)cir  cent,  or  so  of  the  power  indicated  in  the 
engine  cylitiders  returned  at  the  dynamo  terminals. 

It  may  b«  thotight  that  the  disctission  of  such  questions 
is  beyond  the  scope  of  articles  professing  to  deal  with 
electrical  iinita,  bnt,  after  all.  the  most  important  considera- 
tion is  tho  price  we  have  to  pay  for  our  units.  Where 
electric  lighting  \&  cunccmed  the  coal  bill  is  the  all-impor- 
tant item  in  expenditure,  and  no  excuse  is  therefore  necdcii 
(or  bringing  to  the  notice  of  the  rtwler  some  further  con- 
■idenition»  regarding  the  circuiuslanc'es  on  which  its  mag- 
'tude  doponan. 


Binlers  of  the  locomotive  type  are  now  largely  eni|»loyed 
for  inatallatioii  work,  for  which  titer  poausa  special  advan- 
tages. 8team  can  be  raised  rapidly  with  them  when  at 
work,  and  tho  expansive  setting— a  large  iteni^in  putting 
down  Lancaabire  ooilera  ia  saved  with  this  type.  Their 
perfnnnance  depends  greatly  on  the  way  in  which  they  are 
treated,  and  with  good  etolking  it  ia  poesiblo  to  obtain  fint- 
elas*  rtsnlte ;  but  the  author's  experience  ehow«  that  a 
certain  time  must  he  served  to  attain  proficiency  oven  in 
stoking  a  boiler  furnace.  A  man  accustomed  to  [^ancashire 
hoiloni  generally  hii«  no  iden  of  locomotive  hoilci**,  ami  none 
succeed  so  w«Il  with  them  as  those  who  have  been  railway 
stokers.  In  orttinary  working,  a  locomotive  ty]»  boiler 
shniild,  with  good  management,  convert  into  oteam  at  1201b. 
pressure  n«ther  more  than  91').  of  water  per  |>ound  of  Welsh 
ctKil  cuii:«umcd,  the  feed -water  t»eing  Hupiiliwl  at  a  tempera- 
ture of  BOdeg.  ['■.  An  a  matter  of  fact,  an  evaporjtion  cori- 
.siderably  over  this  amount  has  l>ccii  ft-c<{ucntiy  o)>tAinod  ; 
but  if  from  year's  oitd  to  year's  cud  i)lb.  arc  reached,  the 
evaponitive  performance  is  all  than  can  be  fairly  expected. 

The  amount  of  steiun  connmied  nev  t.h.p.  hour  varies  a 
good  i\vu\  in  difTerent  ongiiim,  antl  varica  greatly  in  tho 
BHme  engine  for  dilToreut  loads.  Sjieakirg  genemlly,  a  niiu- 
condensing  comirountl  engine,  loaded  from  two  and  a  half 
to  three  times  its  nominal  h. p.,  will  uoiisiuuo  per  i.h.u.  hour 
from  301b.  to  2-11^  of  steam  at  1201b.  pressure.  We  are 
not  now  sjHtaking  of  competitive  trials  laating  for  four  or 
five  hours,  but  of  regular  daily  working.  For  this  22lb.  ia 
a  fair  amount  on  which  to  reckon,  there  being  plenty  of 
maker)!  ready  to  supply  ongines  which  nill  not  tue  more. 
Though  the  steam  used  per  i.h.p.  hours  ia  diminished  as  the 
load  IS  dimiiiishei],  other  circumstances  arise  to  counter- 
balance this  ns  we  shall  see  presently.    Meanwhile,  we  may 
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assume  that  while  ruiuiing  we  consume  "  =  3'4-tlb.  vf  uooJ 

per  i.h.p.  hour. 

When  we  make  inquiries  regarding  the  ratio  of  the 
power  actually  delivered  at  tho  crank  shaft  to  the  power 
indicated  in  the  cyl)udcr«,  the  makers  are  far  from  i-cftdy  to 
ofTcr  guai-aiitecs.  As  a  matter  of  fact,  very  few  makers 
know  what  their  engines  are  cu|>able  of  doing  in  this  sense. 
They  suppose  they  Bnllgive  a  biMke  h.p.  of  from  7!*  Ifl  80 
per  cent,  of  the  i.h.p.,  tuough  in  the  absence  of  bntku  teats 
they  cannot  exactly  say.  Generally,  the  cnginc-building 
fi-ateniity  reganl  electric  light  men  a*  a  miisanco  because 
they  want  to  know  too  much.  The  former  Law  put 
ill,  they  will  tell  us,  tens  of  thuii/uiitds  of  b.p.  with  never 
a  question  asked  regarding  tho  ratio  referred  to,  and  now, 
fuin<xith,  iLoy  go  on  l-eoause  you  want  to  light  the  mill,  in 
which  we  have  already  placed  engitit»  uf  2,000  h.p.,  by  an 
imginu  of  100  hoi'su  or  so  ;  yuu  would  coolly  put  us  to  no 
end  of  trouble  in  rigging  up  absorption  ifynamomcters. 
There  i»  much  to  be  said  from  the  engine  builders'  |ioint  of 
view,  as  the  testing  by  brake  of  largo  engines  is  a  very 
troubleaomo  oponilion,  but  it  is  suttsfactory  to  know  lliat 
where  testa  have  been  made  with  brake  and  indicator  simul 
taneoiuty,  the  results  have  shown  that  frum  comjioiuid 
cnginos,  loadod  to  two  and  a  half  or  tlireo  timus  their 
nominal  h.p.,  a  not  return  on  tho  brake  of  from  85  to  90 
jHir  rent,  of  tho  i.h.ji.  is  obtained.  This  ]>erceutage  in- 
crcnsc»  as  the  load  is  incroa»cd,  but,  on  tho  other  hand,  the 
eteam  luol  per  i.h.p.  also  increases.  The  load  etat&d  is 
that  for  maximum  economy,  and  wo  may,  therefore,  in 
onlinar^'  working,  reckon  on  a  mean  i:oiuiimi[)tion  of  about 
2-7.'ilh.  of  coal  per  bmkc  h.p.  hour.  It  should  bo  men- 
tioned that  at  the  recent  comitetitivc  trial  of  engines  at 
Newcastln  tho  consumption  was  less  than  thrce4piai'terH  of 
the  nltove  amouiiL  Itnt  of  counte  everything  wait  then  in 
6rst-cliLSS  trim,  and  the  trial  maintained  but  for  a  few  hours. 

18.  Kjficieneii  0/  ihe  Dynamos. — By  tlie  commercial  effi- 
ciency of  the  dynamo  is  expressed  the  ratio  between  the 
electrical  power  appearing  at  ita  terminals  aud  the  mechan- 
ical power  given  to  its  mtltey.  Small  dynainon  by  good 
makers  may  be  reckoneu  to  give  a  commercial  elHciency 
of  85  per  cent.,  while  large  mai-hines  may  give  'JO 
per  cent,  or  even  more.  Since  the  ^-mature  and  magneto 
have  a  certain  roaiatance,  there  is  alwa^'s  some  ulecuHud 
energy  spent  in  tho  machinu  itself,  atid  not  available  for  use 
externally.  The  enorg>'  ajipeartng  between  the  torminala 
is  in  consequence  from  90  to  95  per  ceot^  of  the  total 
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electrical  energy  converted,  ftod  the  ratio  of  the  fir«t 
quantity  lo  the  aocood  i|iirttility  is  ternioil  the  tMiwd 
iffintncij  of  the  machine.  Thei-e  is  also  (kiwit  wiiKtwI  iii 
friction  of  heaxiiigs  dn*  to  the  weight  of  tlic  r.rmivtiir«  in 
Triction  of  brushes,  in  magnetic  friction,  aiitj  in  gonomting 
itic  current*.  Th«  whole  of  the  energy  apjiliefl  to  the 
pulley  is  not  in  conaemicncc  converted  into  electrioity.  To 
the  ratio  between  tne  totAl  ener^  convcrtod  iind  the 
amount  given  to  the  [julley  the  term  rmrminn  rjfu-irurn  has 
been  given.  Until  recently  it  vrm  ciutom&ry  to  mm»ure 
hy  seme  form  of  tranamisainn  drnatuomoter  the  pon-er 
given  to  the  machine,  hut  thiii  methiid  hiia  hixni 
BOW  abnntlonoJ  in  favour  of  methiMla  in  which  the 
Dieaeuremente  arc  raoetly  or  wholly  electrical.  Dr. 
Ho|)l[inaon'H  mottuxl  consists  in  drtviiit;  liy  a  ht-ll 
two  ttimilar  niachinei,  the  shafts  of  n'hich  are  cimplvd 
in  line,  one  machine  aeting  ax  a  (;;enerutor,  and  thn  other  aa 
n  motor.  In  thia  way  tho  unsilwr  (uirt  of  the  poMtir  driving 
the  former  is  au|ipl)e(l  by  the  latter,  and  only  an  amount 
equal  to  thit  exjxfndetl  in  Ios.te.i  inaidtt  the  two  ma^'hinea  ia 
funiishud  fnini  an  uxternal  source.  'Vhc  power  thuti  fur- 
Dished  is  measured  hy  a  transinissioii  dyiuiinotnetor,  and  the 
oilvaiitafce  of  the  metnod  lies  in  the  fact  that  this  mea^iu-e- 
lDcnt-~tbe  only  on«  about  which  there  is  any  uncerUtinty^ 
Uaamnll  fraction  uf  the  tot^d  |K)wlt  supiilied,  all  other 
meaBiiretnenta  beinj;  electrical.  The  liahility  to  eritjr  of 
oboervution  in  therefore  Urgely  reduced,  not  to  ajKiak  o( 
advantages  accminf;  from  the  poaaibiUty  of  Letting  larf^e 
ihines  with  a  triHiug  L-onsuniption  of  steam.  Tha  aeeu- 
racy  of  the  method  depends  on  the  asenmplion  that 
thu  luM(»  anain^  from  magnetic  frictiuii  and  jKinutitic 
enrrent«  aro  tjqiuil  in  "otierattir  and  motor,  tliotifjh 
from  the  necessity  of  the  magnetic  fields  boiiig  of 
uiiequiil  strength  there  mnirt.  l»e  some  triHing  ditTcrence  in 
thwt.  But  u-hile  n  smiill  en-or  is  powtihie  in  theapitortion- 
raent  of  the  lessee,  there  is  no  luanner  of  donbt  rognrdin^ 
the  total  efficieney  of  the  systeoi  of  generator  and  motor 
t»ken  together,  aiMl  a  very  great  step  in  lu-actical  mea.>)ure- 
mont  WM  made  when  the  method  wm  demonHtrated  at  the 
worka  of  Messrs.  Mather  and  Tlatt.  A  further  step  was 
IDade  when  liord  Rayleigh  proposed  to  do  away  with  the 
tranamiUMoi)  dynamometer  altogether,  and  fumiith  electri- 
cally the  external  power  ro<iuircd  either  from  a  third 
machine  or  from  accumiilatoni. 

But  a  simjiler  method  than  eithpr  nf  the  above  has  been  at 
a  later  dalj:*  propimed  by  Mr  .las.  Swriliurnc.  It  may  not  bo 
entirely  free  from  theoretical  objections  of  a  minor  cbiimcter, 
but  its  extreme  simplicity  must  EOiinter-balancc  these, 
Biace  they  cannot  Iw  other  than  of  trifling  magnitude.  In 
Dr.  HopKinson'i  method,  two  dynamos  of  e^jual  she  are  re- 
quired ;  in  Lord  Kayleigh's  nietno<l  there  must  be  a  third 
smaller  dynamo,  ea|iable,  however,  of  giving  a  cunfii/  equal  to 
Vht  larger  ones.  In  Mr.  S\vjnbunie'R  plun,  in  addition  to  the 
dynaniu  to  bv  tustod,  a  second  iimaller  dynauio  itt  required, 
which  must  be  cap.iblH,  Iiuw4iver,  of  giving  the  same  ili/- 
/erenee  cf  potaiiuU  as  the  larger  one.  To  determine  the 
efficiency,  the  (ieUl-mugnete  of  the  dynamo  to  bo  te«t«<l  nre 
excited  by  the  tnmtl  machine  until  the  armatttre  of  the 
former,  rotating  aa  a  motor,  gives  a  back  E.M.K.  equal  to 
the  E.M.F.,  which  aa  a  generator  it  would  give,  turning  at 
the  same  speol.  The  armature  will  take  a  certain  current 
[depending  on  tho  magnetic  and  mechanical  friction  over- 
come in  spinning  iUelf  roiuid  in  the  field,  this  current 
bein^  famiBhe<l  ny  the  small  machine.  The  product 
of  the  current  and  the  back  MM.F.  Mr.  Swinburne  o.t)U 
the  stray  ixiwcr,  assuming  the  total  elc^Ttrical  energy 
appearing  wnoii  the  machine  is  fully  loaded,  pbu  the  stray 
ipowcr,  to  he  equal  to  the  mechanical  energy  given  to  the 
pulley.  Calling  the  .itrav  iK>wor  A,  the  loss  due  to  the 
electrical  resistances  of  tVo  machine  B,  and  the  energy 
appearing  at  the  terminals  0,  we  have — 

B  +  C 
Conversion  efficiency  =      —  — 
A+  B  +  C 

Electrical  cfRciency     = 


Commercial  ettieiericy  = 


bTU" 

c 


A-fB  +  C 

In  an  iiwUUlatioii  where  there  is  a  number  of  mschiuoe 
or  a  storege  battery,  the  testing  of  the  dynamo  efficiency 


becomes  then  a  simple  matter,  and  by  the  above  method  a 
degree  of  accuracy  ia  obtained  far  greater  than  by  any 
tran«imi««ioii  dynamometer. 

\\'here  thcro  exist  no  moans  of  fiirniohing  cun'f^nt  for 
the  meai-nioment  nf  the  stray  pnwnr,  recourse  mu^t  he  had 
to  tRUisni  itwioii  dyiiamonietern,  of  whirh  there  Iiave  liccti 
many  designed  from  lime  to  time.  Cenemlly  speaking, 
they  may  be  di^'irlell  into  two  classes— first,  those  in  which 
the  driving  belt  is  eonatrained  in  a  definite  direction,  tbe 
constraining  forow  being  measured  and  afTording  an  esti- 
mate nf  the  powor  transmitted ;  aoconiily,  thoae  ibroueli 
which  the  jiower  i.t  actually  rlifltribiited,  Iwing  received  by 
one  pulley  u-iid  transmitted  by  iuiother.  In  the  latter 
apparatus  the  torque,  or  turning  moment,  is  actually 
measured  by  tJie  exteiiaioii  of  npringa,  or  by  \.\xf-  balancing 
of  weiu!)itK  againstt  it.  The  dynamometer  designed  by  Von 
Alteneck  ia  the  bast  known  of  tbe  former  clase,  huvitiK  been 
vci'y  fiiicceaafully  employed  for  testing  the  efficiency  of 
dyiuimos  by    Drs.  Hopkiiisuin,   Prof.  Adams,  and  others. 


The  skoteh,  Fig.  1,  showa  one  form  of  the  appar«ttis,  E 
being  the  couiitorabaft  pulley  and  l>  tliat  of  the  dyiiamo^ 
A  and  R  are  two  pulleys,  moitntad  on  tbe  triangular  fnuDO 
A,  B,  (',  which  ia  free  to  more  on  a  centre,  C.  If  tbe 
luotioti  is  in  the  direction  of  tbe  arrow,  the  bottom  side  of 
the  l>elt  being  in  conscqiienco  the  driving  side,  it  is  eiisy  to 
see  that  there  exists  a  force  tending  to  pull  B  and  C  down- 
wards from  the  position  showu.  Thi«  force  is  countoractej 
by  pulling  A,  B,  C  up,  the  j>oinler  attached  thereto  Irnng 
always  kept  at  the  xeru  [xisition.  A  spring  baliuire,  S,  Uidi- 
catcs  the  force  iiecesairy  to  maintain  the  pointer  at  «er«\ 
and  knowing  tbiK,  the  uiiueoaione  )tiu)  the  angles  tbe  belt 
makes,  we  can  either  ti-igonometi-ically  or  graphically 
deteniiine  from  the  tri.iiigle  of  forces  tbo  difToreneo  of  pull 
on  the  two  ^idee  of  the  bell^  A  dynamometer  of  tha  form 
shown  in  the  skotch  can  be  made  and  rigged  up  with  little 
trouble,  but  in  its  improved  form  the  apparatus  is  iw\{-kot\- 
tttinvd,  having  the  pulleya,  springs,  and  index  all  mounted 
on  11  frame,  which,  being  inuvided  with  guide  pulleya,  can 
1)0  6xed  (irmly  duwti  to  tbe  floor  when  iise'l  for  testing. 
There  seems  to  be  coneiderablo  difference  of  opinion  aa 
regards  the  aecnnicy  obtiiinablo  with  Ihiti  dynamometer.  lu 
the  biuids  of  an  vx|iert  who  kiiowK  it  thoroughly,  reliable 
results  may  bo  obtained  -.  but,  «n  the  other  hand,  groat 
difliciiltiiM  have  Iraen  experienced  from  time  to  time  by 
those  who  have  not  ha^l  previous  practioe  vitfa  the  appa> 
ratus.  Many  dynamomcterx  on  the  mme  priiic)]tlo  nava 
l)eeii  designed,  but  it  is  unneccsi^ry  to  notice  them  liere. 
In  all  the  Itelt  or  rope  is  corutraincd  to  take  a  [Kirticular 
direction  miind  pulleys,  and  the  constraining  force  being 
measured,  the  <linerancc  of  tcusion  ou  tbe  tw<j  sides  uf  the 
Itcllcan  be  thcrcf  mm  determined.  The  ditlVrcuce  tn  |HHinds, 
miiUijilietl  by  the  Itelt  velocity  in  feet  per  minuto  aod 
divided  by  33,000,  givc«  the  h.p.  given  to  the  machine. 

One  of  tho  bost-kiiown  dvnamomelfrs,  belonging  la  the 
second  elas-i,  is  White's.  Tfais  B|)piinitus,  Fig.  2,  uousista 
of  throe  mitre  wheels,  A,  B,  C,  as  on  sketcE ;  A  and  O 
being  attached  to  the  |iu1loy8,  D  and  £,  wbicb  are  gun- 
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moUl  biwhcd  and  froa  to  turn  on  a  [»in,  n,  b.  The  mitro 
whoul,  B,  turns  on  a  pin  atUchetl  to  llie  slucvc.  F.  tho 
Utter  also  free  to  tiirn  on  a,  b.  Proloiij^  to  Iw5th  eidi-s  of 
B  is  the  lever,  L,  this  and  wh«fll  Ixjing  balanced  l>y  a 
counterweight,  W,  The  nrtion  of  the  dyiianiometer  is  a.t 
follows,  ^u|)pGae  it  to  l>e  iiitorjinfted  betwe«ii  tho  tuiiiitor- 
sluiftatid  thfl  dyiinmn,  th«  b«It  from  the  (onnor  runnina 
on  D  iind  to  the  luttoron  K,tho|>t)w<!rhoinK  tJiustranHmittpil 
from  1)  to  K  thniugh  R.     If  the  motion  i»  in  tho  ilirecttcin 
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of  tho  arrowB  there  is  a  tendency  to  lift  B,  ftnd  this  must 
be  counteracted  bv  a  weight,  F,  placud  on  L.  When  tho 
lifting  forc«  is  laknced,  tho  h.p.  transtniited  ix  evidently 
obtained  by  multiplying  half  the  value  of  P  in  pounds  into 
tho  dintance  in  feet  oi  P,  from  the  ccnti-e  of  a,  b,  into  the 
nsvolutions  by  2  a-,  and  dividing  by  33,000.  Put  in  the 
of  an  o([uat)on— 

H  I*       P  X  R  X  ff  X  n 

'         nooo 

where  R  is  the  dislAnee  from  P  to  the  centre  of  i,  b,  and  » 
the  number  of  n.-voIutJon3  per  minute.  A  modification 
of  tlm  dynamometer,  |)ro|His>ed  by  tho  autiior,  and  which 
bo  coneiderB  an  improvement,  con«irt«  in  eubstituting  for 
the  eleeve,  F,  and  lover,  L,  a  puller,  in  tho  wob  of  which  the 
wheel,  B,  is  mount4MJ.  A  band  is  half  wonnd  round  and 
attached  bo  the  rim  of  this  pulley,  its  other  end  beinj;  fixed 
to  a  spring  balance.  The  other  end  of  the  spring  Inlanoa 
16  fixed,  and  siiiw  for  every  toad  the  pulley  ukea  up  a 
definite  position,  the  value  of  P  is  at  nnce  imlicated  on  the 
spring  balance  without  the  trouble  of  adjusting  weight*  or 
majntaining  the  wheel,  B— always  in  the  mime  iiosition. 
There  are  a  great  many  furniB  of  dynamometers  belonging 
to  the  Becond  claea,  which  e^tace  will  not  allow  ua  to deacttbe 
hero. 

19.  CoiuliisuMK—Wehav^  Ron«id«re<i  the  me^uromcnt  of 
the  power  given  to  the  dynamo,  but  the  tacufiurcment  of 
the  power  absorbed  by  countershafting  i.i  not  such 
an  Da«y  matter.  It  must  lie  noted  that,  whereas  in 
meaduring  the  officienvy  of  the  dyniuuos  by  olcctricul 
method.*;  we  have  excludoJ  the  frictiun  due  to  the  pull  of 
the  belt  on  the  bearings,  in  the  tmnsniiseion  dynamometer 
method  this  is  necessarily  included.  It  is  evident  tluit  a 
con'ect  measurement  of  tho  |«wer  absorbed  by  the  coiinler- 
•hafting  can  tie  obtained  if  we  know  the  uttictoncy  of  the 
dynamo,  and  tho  ratio  of  brake  to  indicated  h.p.  given  by 
the  engine,  but  in  tho  abnonce  of  mich  knowliMlgo,  luilusa 
wo  interpoiie  a  transmission  dyiiumumeter  of  some 
kind,  our  estimate  of  the  power  absorbed  must 
be  mer<!  guesswork.  The  determination  is  difficult 
tjocauae  the  friction  of  engines  or  shafting  loaded  is 
a  very  different  thing  to  their  friction  nnlouded.  It  is 
a  common  practice  to  indicate  the  engines  running  idle, 
again  driving  the  countershafting,  and,  thirdly,  with  the 
dynamm  giving  their  full  output,  and  to  iLssumc  that  from 
t£em  indic;itionH  we  get  the  power  absorbed  by  engine  and 
shafting  rcaixjctivcly  when  loaded.  But  this  is  tncon-ect, 
for  when  lo^uled  the  jxjwer  absorbed  in  engine  and  shafting 
will  tncru^ise,  and  the  difference  shown  between  the  «ccona 
aad  third  indications  will  in  eonati<|Uuncu  diniim.-sh.  Jl  bus 
been  proposed  to  «:niploy  ax  a  dynamometer  a  steel  rod  of 
"  diameter,  which  would  form  part  of  the  shafting,  and 


indicate  by  the  twist  produced  on  it  tho  jKiwer  Irans- 
mitted  ;  Uit  the  author  is  not  aware  of  any  results  obtained 
from  this  form  of  dyiianiomctcr  having  been  published. 
If  wo  are  content  to  treat  the  engine  friction  and  frietion 
of  thp  shafting  an  one  (|uaiiritY,  the  power  wmttod  i«  simply 
the  difference  between  the  i.h.p.  and  the  h.p.  received  by 
the  dynamo,  and  knowing  the  clficioney  of  the  latter  the 
delflrmination  is  immediately  arrived  at ;  but  if  we  winh  to 
split  thi--4  ipiantity  into  itA  two  cnmpnnenta  for  engine  and 
shafting  ros] actively,  the  determination  must  ho  necessarily 
a  rather  troublesome  one  From  the  rough  experi- 
ments which  have  been  made,  the  jjowcr  lost  in  tho 
fonnterahafting  and  beltinu-  i.f.,  from  the  engine  fly- 
wheel to  thu  dytjuntu  imilcys,  including  tho  Iriction 
due  to  thcjiull  of  the  bolt  on  the  Uiltur — is  from  10  to  13 
]ier  cent,  of  tho  engine  brake  h.p.  Of  coiime  thei-o  must 
be  great  differences  in  different  insta-llationi?,  but  generally 
HpcJiking— mid  wc  can  only  apeak  geneiidly  on  stieh  a 
flubject— the  alwivo  maybe  considered  a  fair  eetimat«  for 
the-sc  toitses.  It  appears,  then,  that  from  n  lirat-class  com- 
pound engine  and  dynamo  coupled  direct  an  electrical 
return  of  ^0  per  eent~  of  the  i.h.p.  can  be  obliiiried.  As 
before  mentioned,  this  has  Iwen  surpassed.  From  dynamos 
belt«d  through  countemhafting  a  return  of  70  per  cent,  may 
be  confidently  exjtectetl  in  ordinary  working,  while  from 
those  directly  belted  to  the  engine  flywheel  the  toturn  may 
be  fairly  assumed  to  lie  between  tiie  two  at  75  per  cent. 


THE  TRANSMISSION  OF  ELECTRIC  POWER. 

BV   HEER  CORPER. 

In  the  0:nlrc^bitiU  fur  EltdtvtecAitiA,  Uerr  Corper  hut 
deacrilwd  the  Helios  motor  and  system,  also  in  the  Strfft 
kaUway  Gasftlf,  and  from  these  ttie  following  abstract  is 
taken: — 

The  employment  of  electrical  propulsion  for  cars  is  more 
and  more  dmwing  to  the  front.  In  .^niejica,  already  in 
twenty  towns  there  are  electrical  railways  being  worked. 
In  England  extensive  trials  are  being  made.  On  the 
Kuropean  continent  some  lines  are  in  acti%nty,  and  last  year 
the  general  attention  of  tramway  companies  was  called  to 
electrical  gear,  as  the  most  convenient,  elegant  and  ehoapest 
KieaiLS  of  locomotion,  by  an  address  hy  M.  Michelet  at 
BruMelt. 

According  as  the  eloetrical  energy  is  supjilied  to  the  cnr 
in  motion  »om  outside,  or  carried  along  with  it  in  storage 
batteries,  there  are  three  questions  to  be  solvoil.  In  the 
former  case  theeo  are  tn  be  aaccrtained  -.  the  bnst  way  of 
supplying  tho  current,  tho  be*t  con*truction  of  the  motor, 
and  a  reliable  kind  of  transmissiuu  between  motor  and  cur. 
Ill  the  second  case  these  are  to  be  found  out :  the  best 
accu mutator,  motor,  and  tranitmiasion  gear.  1  only  intend 
to  EU>»mit  some  remarks  on  the  motor,  the  gear,  and  the 
ac«umtdutors. 

Hitherto,  almost  exclusively,  dynamos  of  high  speed  of 
the  nio»t  vaned  construction  have  been  employra  as  motors. 
Tlii'y  un.'  usually  fa^toni-d  to  the  car  frame,  and  transmit 
their  power  to  the  uxle  of  tho  car  by  moans  of  toothed 
wheels,  friction  wheels,  belts,  chains,  wire  spirals,  worm 
wheels,  gearing.  &c.  Imniiscb  and  lloll.  fasten  the  motor 
to  the  axle  of  the  ear,  which  is  tnin)oval>1e,  whilst  the  wheels 
run  upon  colhkr  boxes.  The  one  wheel  ts  connected  with  a 
toothe<l  crown  wheel,  into  which  the  small  tooth  wheel  upon 
the  axle  of  the  dynamo  fits.  This  geai-ing,  however,  docs 
not  answer,  and  in  consc'iucnce  a  now  method  is  iMnng  tried. 
From  the  search  after  tho  best  construction  of  the  motors, 
and  the  changing  of  methods  of  Uvinsmi&sion,  it  can  easily 
bo  seen  that  a  thoroughly  satisfactory  solution  of  these 
questions  has  not  been  found.  Th«  rcRsou  for  this 
lies  in  the  nature  of  the  matter  iteuU.  Only  in  the  rarest 
raises  with  eleclripal  tramways  an  imintemjirted  niu 
to  a  slrietly  defined  dUUknce  can  be  token  into 
iiccount.  In  eiich  aiecu  the  manageatent  at)  it  exiata 
in  the  line  near  Schwabing  imiy  conveniently  be  re- 
sorted to,  where  the  car  at  the  terminus  runs  up  an 
incline  It)  metres  long,  ia  arrested  at  the  top,  and  when 
restarting  attains,  by  muning  down  fri-ely,  a  higher  velocity 
before  tho  electro-motor  is  sot  at  wock-    *fcW.S.-^,\i»N««.-*«K, 


a  tiihilju'  urrangcmciit  is  impossible,  Vierjiusc  the  rar  tfl 
obliged  to  fretiuently  "tc>|>  nnd  rcKtart  withmil  any  rognrd 
to  tneconRtniction  of  ilio  tin*.  Then  tho  j^rentwit,  efforts 
under  Uit!  most  titifftvourablo  circiimatttisce*  arc  iinkt'ii  frnni 
tJmi  motor.  A  firm  coii|)Iing  between  mmor  ami  the  axle 
of  llie  car,  for  mochariiiiiil  rcnsotis,  appenra  iiitavot'inblo,  bo 
it  by  tooth  vrbuols,  bclte,  vrorm-whcol  gcuriiig,  or  similar 
m<ia  (18. 

Triuls  which  were  exectitocl  upon  a  line  which  VM  in  the 
very  beat  8Ute«nd  «mitc  level,  Uuvo  rosiiitod  in  proving 
that  a  certain  car  which,  wht'ii  in  motion,  will  go  over  a 
dist^ncfi  of  five  metres  )>er  secoml  n-ith  a  traction- 
force  of  120  kiloj^amme  metre  ncponciii,  i-o'|iiirea  .liri  kilo 
gramme  metrfi  Hecuiicis  for  starting.  With  n  wursc  sUito 
of  the  line,  with  riirings,  in  curves,  or  when  unevenly 
loaded,  this  proportion  is  more  unfavoumhle.  The  clec- 
trieat  motor  consmiuently,  in  order  to  comply  with  the 
rc(jiiirenieiit*(  of  Wfirkin;",  ou};ht  to   doveloit   the   gre;itest 

twwcr  when  alarlinj^.  This,  however,  with  all  i.-i)nstnictionfi 
lithetto  deviawl,  in  iiul  the  ame.  If  the  ciiiT«iit,  when  the 
car  i>to|ja,  is  made  to  circiihite,  thu  motor,  in  conac^ucnco 
of  it«  firm  cuupliti{jwith  the  jirojieHing  ajde,  cannot  hnt 
start  verjr  slowly.  The  supplv  of  current,  although  etich 
an  excessive  one,  that  the  insuution  is  endangered,  and  the 
sjNirlting  upon  the  commutator  greiit,  n<ivorrlii>lesK  yields 
to  tho  motor  but  a  «nwll  fraction  of  the  power  which  it 
develops  with  the  nomiiil  number  of  revolutions  and  lens 
cnnenu  The  electrical  tramway,  nx  it  has  hitherto  lieeu 
con8truct«d,  therefore  starts  under  the  moet  imfuvourable 
eircumstanceH,  and  only  when  a  certain  n|>ee<l  nf  the  iat 
Kaa  been  reached,  tlie  niotoc  works  with  little  current  and 
gretttc»t  |>ower.  Thin,  agiun,  however,  is  just  the  stage  of 
the  working  where  tho  Ibast  force  is  nocessar>'. 

Kitrlheiiuwu,  an  inconveiiienec  of  the  present  arrange- 
tnonl  arises  from  the  mode  of  traiismissiou.  It  is  well 
known  how  great  is  the  loss  of  power  with  worm-wheel  and 
tooth'Whool  gearing ;  not  much  toss  is  the  same  with  chain 
find  fn'ction  geaiings.  The  rapid  depreciation  of  tho  single 
\mrts  of  nucb  oDnstructiomi,  though  made  of  the  hanb^Rt  and 
toughest  Riateml,  sufficiently  proves  what  powei-  is  lo«t 
therohy.  Bolts,  wire  spirals,  &c.,  also  show  a  considerable 
loss  of  force.  This  tosa  becomes  tho  hca^'ie^  the  groatorthe 
Hpeod  of  tho  motor.  The  inferior  safety  of  the  working 
ofTorwl  by  the  acciistomed  modes  of  trnnsmission,  is  also  to 
bo  consiiforod.  It  is  known  that  interruptions  are  daily 
occurrences,  that  tho  ox|>eiises  of  repairs  are  very  consider- 
able, and  that  the  interruptions  of  the  working  conaequeut 
upon  the  failure  of  the  arraneemonts  for  tratumimon  ant 
regularly  bein^  attributod  to  the  electrical  parts  f^norally, 
and  not  to  the  defective  mechanical  arrangements. 

If  we  resume  the  practical  reaulta  of  the  eotutructions 
hithurto  U5cd,  wo  find  that  tho  motor  must  work  under  the 
rnoet  unfavourable  circumstances  when  starting ;  thai  it  has 
the  least  power  and  refiuires  the  most  current  when  it 
re(juiret  the  gruat«<tt  power;  that  it  develops  the  greatest 
LM)wer  when  it  rcijuinn  the  least ;  that  the  mode  of  traits- 
mission  entails  a  oonsidenble  lub-s  of  force,  which  bappeos 
to  bo  greatest  just  when  the  least  power  is  necessary  ; 
and  that  the  mode  of  transmission  is  not  only  insecure, 
but  also  detrimental  and  very  expensive. 

If  the  propulsion  takes  placa  oy  accumidatops,  then  tho 
froquont  damage  which  they  arc  exposed  to  is  to  he  taken 
into  account.  An  iiccumulator  K  almost  undeatroyable,  if 
the  same  is  correctly  charged  nnd  discharged.  Every 
poBsible  effort  has  been  made  to  improve  tho  aceomulators, 
ao  as  to  make  them  fit  for  bntng  used  for  tramways.  Erery 
good  accumulator  is  Auitable  for  this  iiarpoao.  It  is  only 
necosaoij  to  not  ovonrork  it  uiuvosonably.  Thits  however, 
OS  long  ofl  tJie  jirosont  constructionA  of  motors  and  tnuis- 
miaaionfl  are  being  employed,  always  takes  place  as  a 
matter  of  coutjo. 

Nothing  hurts  the  accumulator  more  than  a  short  cirmiit. 
AVbeu  st.irting,  however,  if  the  motor  is  firmly  coupltnl  to 
the  axle,  the  accumulator  is  short  circuited,  because  the 
current  which  fvixls  tho  lirmly-fixed  motor  is  ouly  mode- 
T%t«d  by  the  resistjuice  of  the  copper,  atkd  not  by  \he 
counter  E.M.F.  which  the  motor  dispk^  when  It  runs 
with  the  aorm»l  number  oC  rerolutiona.  It  la  an  easy  matter 
for  the  uresent  atite  of  the  technical  xcionce  to  oonstnict  an 
acctuauktor  for  a  run  of  50  kilomutres  and  to  place  it  upon 


a  car,  bat  it  is  a  thoroughly  uselesa  endeavour  to  tmproTa 
the  accumulator  so  as  In  make  it  stand  being  exposed  to 
short  circuit,  perhaps  60  to  100  timos  during  a  60-kfloi  " 
nut.  na  tho  working  requires.  Hereby  the  accumui 
siuiply  get  out  of  order,  just  as  woll  as  the  motor  gets 
overheated  and  ila  commutator  damaged  by  tho  fire  on  the 
hrushea. 

All  these  circumstances,  which  under  the  present 
arraogementa  offer  the  very  opt>osit«  to  what  the  eleetrie 
working  of  railways  needs,  point  with  unresiatiblo  force  Ut 
a  fundameiti^it  change  of  the  conatnictiona,  if  the  future 
phitll  see  progress  in  the  electric  railway.  If  there  were  no 
electric  railways  existing,  the  nucbinc-makcr  would  |)ei-bap« 
prni>oM>  the  fwlowiiig  programme  : — 

1.  Tho  motor  must,  according  to  the  requirements  of  the 
working,  display  its  maximum  power  when  the  car  stArte. 

2.  The  tranHniimion  by  means  of  wurm-wfaoel  eo^ring, 
tonthwheel  gearing,  chains,  *c.,  cannot  lie  admitted  on 
acpoiuit  of  tho  groat  wear  and  tear,  the  iiiaecuhty  of  the 
workii^,  aud  the  losi  of  power. 

3.  The  accumulator  and  the  motor  must  not  be  expoeed 
to  short  circuit*,  because  hereby  the  accumuhtor  i« 
dostroyod,  and  the  motor  becomes  endangered  liy  over- 
heating. 

From  theao  points  of  view,  the  arraogement  as  subeo- 
i^uviilly  deMriU-rl  hero  baa  been  constructed.  It  can  be 
ruikilily  imdcrstood  by  careful  observation  of  the  reference 
letters  on  the  aecompanying  eute. 


rio.  2. 

The  magnetic  field  of  tho  motor,  C,  is  fixed  upon  tho  axle 
of  the  car  (the  propelling  axle)  itself,  ao  that  a  turning  of 
the  m^^etic  field  also  involves  a  turning  of  the  axle  of  t~ 
car.  The  armature  shaft,  d,  with  tho  braKo-disc,  f,  is  _ 
on  a  ram's-eye,  /,  which,  by  means  of  collar  boxes, 
nin\~nblo,  ia  mounted  upon  tho  nxto.  Tho  magnetic 
boars  the  springs,  y,  whcro,  as  underneath  these  ^niog  (;) 
the  commutator,  h,  is  fastened  to  the  brako-diac,  firmly  eon- 
nected  with  the  armature  shaft.  Ujion  the  outer  ram's-et 
of  the  brake~di»c,  t,  ther«  are  placed  two  friction  rinn,  t 
which  tho  ciuTcnt  is  conducted  to  tbo  armature,  wfausl  i 
the  magnetic  lield,  C,  u[)on  the  propelling  axle,  there  wn 
likewise  placed  grinding-hnga  (A-),  bv  which  the  conduct  of 
ciurent  to  and  fro  the  magnetic  field  takes  pUce:  Upon  tho 
magnebicwhcel,'\ai)d  the  brake-disc,  t,  a  speed-reducing  gear, 
/  and  m,  tsattacbei),  which,  by  means  of  a  lever,  a,  is  handled 
by  the  euginc«r  of  the  car.  If  the  lever  (»)  is  turned  to  the  left 
(I),  then,  by  pushing  the  brake-block,  ni,  aguntt  the  brake- 
disc,  e,  the  biuk&disc,  e,  uud  the  armature  connected  there- 
with, is  arrested  ;  vice  versa,  if  the  lever  is  turned  to  the 
right  (IIX  then  the  car-whoel,  6,  becomes  arrested,  the 
bnke-disc,  e,  couuoeted  with  the  armature,  is  completely 
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ijbcHkted,  allowing  tie  armaliire  U>  Utrn  perfectly  freely. 
According  lo  very  accurate  irtuls,  niada  liy  mjBelf,  an 
elsotro-motor  tidy  viMmwucUx]  imikes,  with  uniform  supply 
of  current,  the  eamo  niim1'«r  of  revolutions,  no  iuatt«r 
vrhothcr  (he  magnetic  lifit<!  or  ihe  Mrmalurt'  i&  mwle  to  turn. 
If  .irmaliirc!  and  niiij^fiiolic  ficM  jiil'  left  to  ran  siiuill- 
taTt«oii«ly,  Iwth  only  tnii^ko  half  the  numh«r  of  rc^olutioiw, 
vbilst  running  ii/  o|(posit.c  direcUoiiH.  If,  tJienefore,  the 
jMx\e,  a,  reiUi  in  boxe^,  o,  one  can,  l>y  an'Oslinu  the  artna- 
■  1,  rf,  RiAkfi  th«  propelling  power  be  exerciaed  by  the 
jnttic  Bold,  r,  Mono ;  or  ono  cai>,  by  moderaUng  the 
Bpeed  of  revolutiotiH  of  the  armature,  d,  give  lo  the  inagiiotic 
field,  e^  and  n.long  with  it  to  the  propeluog  axle,  a,  propor- 
Uoonte  velocity. 

The  ofTectnow  of  the  doacrihix]  arrangement  is  a«  follows: 
AVhen  the  car  Hto|is,  tho  brake  ii(m>ii  the  wtr  must  tmve  been 
rick«d.  Hereby  the  brake-diBc,  f,  and  the  armnture,  d,  are 
Itbomtttl.  If  the  current  circuit  is  now  r-loaed,tfaearmaUire 
vill  at  Dtire  uttAiii  itA  normal  Rtit'c<],  becauae  it  can  tui'n 
.freely.  A  Bhort  drcuit  of  the  macniiic,  ortheacciimulatora, 
'!■  tlierefore  impoMiblu.  If  tho  artnatiu^  haa  its  iiorniiij 
a[ieed,  the  dynamo  also  develo|M  ita  groateat  i>ou'«r  with 
[iroportionatcly  little  coiiBumption  of  current  Should  the 
car  00  started,  tho  cnj;iiioer  miwt  let  the  car-wheel  b«  free. 
He  Uieroforu  tnrtis  tho  biBke-lnver  l^  the  ri};ht.  Hvruby 
he  arrests  the  brako-diHc,  t,  and  with  it  the  w*mature,  it. 
In  th«  s&iuA  proportion,  however,  iw  the  qiced  of  tho  arma- 
ture, rf,  is  stackvnud,  the  magnetic  field,  r,  commences  to 
turn,  viz ,  in  the  opixisite  direction,  ao  ihut  finally  when 
t  the  brake-block,  m,  complclfly  urrosls  tho  braktMiiec,  f, 
ukI  with  it  tlio  arniuture.  (/.  then  the  tnagnetic  field,  f. 
alone  propels  the  car  with  normal  velocity.  Should  it 
he  stopped,  the  eiiKiii&er  must  turn  tho  brakc-lerer 
to  tlie  loft  (I>.  'rhvreby  )io  uiitios  the  armature ; 
and  becanae  tho  same  at  once  tetidH  to  take  up  the  normal 

rsd,  not  having  to  exercise  any  power,  tho  tmcUon  foree 
the  magnetic  held  at  ooco  cenecs,  and  the  brake  can 
I  without  hindrance  ittop  the  car-wheel. 
It  is  clear  that  the  braking  gear  can  bo  varied  in  tho 
Btost  iiuinifoKl  manner,  alnu  bo  replaced  by  conical  and 
Other  brakfjf.  Tlio  predominating  idea  of  this  arraneORient 
always  remains  this:  The  firm  nmwdion  of  one  of  Uu  Sf7nml$ 
trf  the  marhine  uriih  Ihf  })t\>p(Uiny  ti^Sr  and  Um  Jretl^  morxtl^e 
nrranfjemfiU  uj  the  I'thrr  (i^mciii  <•/  llu-  moter,  rmtmUaUr  hi) 
n  stitciat  hyaidnn  gmr .  The  driving  forwai-d  and  lui^kwanl  is 
eflected  by  changing  the  direction  of  the  current  to  tho 
armature.  If  we  oxaraiue  how  far  thedoHcribcd  construction 
respondii  to  the  prognimmtt  set  up  w«  6nd  : — 

1.  The  motor  ohtHiite  when  the  current  iii  closed,  even  if 
the  car  sto|)e,  at  onee  its  norniBl  speed.  It  dinpooes,  there- 
fore, of  '\l&  mjLximum  power  at  the  moment  wnoti  the  car, 
by  prei>»ii>g  the  brake  upon  the  armature  bm  kin;;  disc,  6tarl«. 

2.  All  intermediate  gearing  for  tniniimiBsion  is  obviatml, 
because  the  motor  ia  faatened  to  the  car-axie  itaelf  and 
l)e«iu£«  it  huA  the  same  velocity  us  the  iMopeUinsazls. 

3.  Neiilier  the  accumulator  nor  tho  motor canDe exposed 
to  a  short  circuit  when  starting,  becjiuee,  before  being  able 
to  do  60,  the  brake  on  the  braki'ig-diac  of  the  armatun! 
must  be  opened  mechanically,  and  T>eatiiso  the  iLriimturv 
afterwards  is  not  in  any  way  hainiKirod  to  at  once  assume  ita 
nonnal  speed. 

Aeaitiab  this  oonstnictinn  there  can  he  objected  that  the 
bru&OM  or  friction  springH  must  turn  round  iituug  urith 
the  magnetic  field,  and  that  the  dynuijio,  because  fastened 
to  tho  propelling  axle,  can  have  but  an  inferior  velocity, 
and  conFtequontly  thereiijton  have  but  inferior  efEciency. 
Tbo  Grsil  objection  ap|>enr8  futile,  bccaiiH;,  whilst  the  trujn 
nilM,  it  wuuld  not  be  possible  Xm  uttviid  to  the  brushes.  It 
doee  not  matter,  therefore,  whether  the  same  more  or  are 
fijced.  The  second  objection  leads  at  onre  into  the  syllabus 
of  modern  etectro-tecooic,  of  vhich  one  dogma  procLums : 
*'  Stow-spoed  d3'namos  notoriouBh'  have  lees  efficiency  than 
faatr«)eed  ones."  I  always  aak,  wnich  tlynamoa  I  The  Htow- 
epeed  dynamos,  built  by  the  Society  Helio«  at  Khrenfclt, 
Colopue.for80tol20re\'ohilion8[)cr  mjnule.uccordiiig  tomy 
conatruction,  all  pouwusa  ;ui  electrical  etficiency  of  more  than 
90  cent.  \\'heii  running  tbey  hardly  get  wuE-m.  llie 
coj^^r  winding  ha«,  when  full  curronl  ia  ou,  but  about 
I  to  I'A  amperes  per  square  millimctm  sectional  ariKi  of 
eopper. 


For  the  preceni  the  law  of  Ohm  still  rulw,  and  Aceording 
lo  thxt  the  current  in  all  parts  of  a  closed  conductor  is 
everywhere  tho  snme.  According  to  my  own  practical  testa, 
a  cop|>er  wire  coil  of  23  nmi.  wire,  when  a  current  of  JS 
amperes  inasea  it,  becomes  so  hot  that  il  can  hardlv  be 
touched.  It  rofjuires,  therefoi-e,  a  strong  fidelity  of  faith, 
i(  thus  coftrtntcted  dynamos,  which,  in  addition  makea 
l.'JOO  rerolutions,  are  not  only  mentioned  iu  one  breath 
with  Helios  machines,  but  a»  regards  their  efficiency  are 
represented  as  far  superior  to  tho  latter  It  must  aiwaj-a 
be  asked,  A^Hiat  machines  are  referred  to  I  And  as  no  elec- 
trician who  will  boldly  state  that  ^U^ieed  macbinea  are 
better  than  alow  speed  has  as  yet  taken  the  trouble  to 
accurately  examine  one  of  the  mimcrous  practical  coniitnic- 
tions  of  the  Helioa  Conii«ny,  1  think  I  have  the  right  to 
say  tJiat  the  assertion,  that  high  Hjioed  generally  gives  a 
l)etter  commercial  officieuey,  thim  a  ?mnll  number  of  revolu- 
tions, liclongs  to  the  domain  of  idle  fallocioe. 

Ax  things  lire,  tho  objection  against  the  eiojdoyment  of 
tho  nlow-spceil  motors,  mounted  upon  the  axle  of  ii  car,  can 
fittingly  be  brought  forward  only  whon  a  bad  construction 
is  ronecnied.  This  arrangement  is,  however,  rjuileunobjec- 
tiona-blo  when  a  good  machine,  fit  for  the  pur|>o9e,  is  being 
used.  In  a  given  case,  which  is  ruprcecntetl  ni  the  accom- 
panying drawings  Kenerally,  the  proiiolling  axle  of  a  street 
tramway  in  mude  the  objecL  The  diameter  of  the  wheel  i" 
7iiOmni,,  thu  ciraimfcrcncc,  therefore,  236  metres,  Tfaecar 
nuiB  300  metres  per  minute,  from  which  there  renitltB  » 
speed  of  \-2l*  revolutions  per  minute.  Tho  dynanto  for  this 
nurabcrof  revolutions  is  calculated  as  ft  current  originating 
machine  in  series  with  an  eloctricid  efficiency  of  B6  per 
cent.  I  hardly  beliove  that  anyone,  after  examination  of 
the  roliilivu  circunislanco  In  practice,  would  mainUin  that 
tbia  umtngcmcnt  gives  an  inferior  commercial  efficiency  to 
any  other  fast'Sjioed  machine,  the  power  of  which  must  be 
transmitted  by  tooth  wheels,  worm-wheels,  chains,  &c.,from 
the  flxle  of  the  armature  urwn  tlie  iiropelling  axle. 

I  am  of  opinion  th^t  only  the  pfaitieet  views  concerning 
the  <!onatniction  of  machines  can  lead  to  pmctically  gno<l  solu- 
tions on  tho  (ield  of  elccti-o  techiitta.  The  chief  condition 
ifi  to  furnish  good  mechanical  iimtallations  and  arrange- 
menta.  The  mce  and  the  baggling  about  fractions  of 
percentages  of  offioierieiee  has  Uttlo  v»lue  for  practical 
purpoees. 

So  I  believe  tiwt  the  introduction  of  electrical  railways 
will  depend  on  efficiency,  be  furthcre*!  by  the  simme 
arrangemeMts  here  deacrilied,  because  the  same  evade,  aafar 
as  possible,  those  defects  which  the  constructions  hitherto 
used  have  shown. 


THE    ELECTKOLYSIS     OF    MERCURY     BY    THE 
ACTION   or   AN   ALTERNATINQ   CURRENT   OF 

ELECTRICITY. 

Tfl  TFEK  Editor  of  The  Electrical  EnoinmR. 

SiK,— Perhajw  it  will  be  of  interest  to  some  readers  of 
your  valuable  (wifwr  to  know  of  the  peculiar  beh;iviour  of 
two  mcrcurj'  electrodes  placed  w  shwrt  distance  apart  in 
dilute  sulphuric  acid  when  an  alt«rnati»g  current  of  elec- 
tricity is  i»a«fled  from  one  electrode  to  the  other  through 
tho  ddute  sulphuric  acid.  As  aoou  aa  a  curroiit  is  eaused 
to  flow,  the  mercury  becomes  agitated  and  iiresenle  a 
hmntifid  wavy  a|)]ie3nince  on  its  surface.,  whicn  increases 
in  its  iigitation  as  the  current  strength  increasox ;  the 
mercury  nt  the  same  being  attacked  by  tho  aci<l,  funning 
an  insululjle  sulphate,  rises  witfa  the  hydrogen,  which  is 
liberated  at  the  surface  of  the  mereury  in  a  cloudy  form, 
and  slowly  falls  to  tho  bottom  of  the  cell  This  peculiar 
phenomenon  is  of  great  scientific  interest,  as  this  sidphate 
IS  formed  in  proportion  to  the  current  poastng,  consequently 
tho  mercury  loeoe  in  weight  iu  tiic  same  projiortion.  ^^  e 
made  theee  discoveries  in  tho  course  of  an  extended 
seriosof  experimental  to  overcome  the ditticulty  of  measuring 
alternating  curronU.  Owing,  however,  to  many  mechanical 
ditlicultiea  in  tho  use  of  mercury,  the  idea  to  use  thia  as  a 
melur  was  abiuidoned.  Further  searches  resulted  in  u. 
8UC4;es8lul  issue,  and  we  ho{>e  to  shortly  publish  au  account 
of  the  working  of  our  meter.  — Yrairs,  Ac, 

Lowrik-IUlu 
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t^Uh  our  issue  ofJajniary6  iw  ganf.  a  Portrait  of  E.  Gravrs, 
Esq.,  PrrsidejU  of  ike  Soeietf  of  Tti^aph  Engineers,  and  dated 
our  iiUeniioH  of  jriiwv;  a  strits  of  Portraits  of  mninent  £Uari. 
dans  of  the  emttuy.  fa  fvifiltnent  t^  ottr  promise  we  have 
already  usiMJ  a  Fortrait  vf  W.  H.  WoLlAsros,  M. D.,  F.ltS., 
amd  on  AfiH  SOth  loe  yave  that  of  Sir  Huuphhy  Ua\'y, 
F.ltS.,  uAcMT  /anu  as  an  etectridan  is  stiU  more  prominmt 
than  that  of  WoLLASTON.  Portraits  of  Past  Presidents  of  the 
Socktt/  are  in  pr^nratioa,  and  ice  A«pe  soon  to  hare  ready  that 
oAPRor.  D.  E.  HuaiuB,  K,K.S. 


ELECTRIC    TRAMWAYS. 

It  iti  one  of  the  t«nct»  uf  |)oliticihl  economists  that 
a.s  soon  as  a  cei'taiu  tbiug  is  generally  wonted, 
production  stcpB  iu  and  euppUes  that  waot.  Apply- 
ing thi»  doctrine  to  electticnl  engineeriug,  and 
especially  to  electric  tramways,  we  may  reasonably 
suppose  that  if  it  he  clearly  eatablifelied  tbat  there  is 
ii  demand  for  taotors,  gearing,  batteries,  conductors, 
and  oU  the  accessories  of  electric  propolsion,  these 
things  can  be  had  by  the  simple  process  of  applying 
to  those  persons  competent  to  design  and  construct 
them.  The  problem  of  electric  tramways  is  not 
beyond  the  capacity  of  electrical  engineers,  as  is 
amply  proved  by  the  various  lines  already  in  success- 
ful operation.  ThtJ  supply  is  fully  up  to  the  demand 
and  more.  Bpecial  systems  are  continaoimly  being 
brought  forward  for  which  there  even  is  no  demand. 
Vrliy  invcntor«  ahould  go  out  of  tboir  way  and 
design  complicated  pieces  of  apparatus  to  perform  a 
certain  kind  of  work  which  can  perfectly  well  be 
done  by  simple  machinery  already  practically  tried, 
it  is  difficult  to  &a.y.  In  all  probability  Mr.  So-and- 
So's  special  system  has  been  simply  designed  with  a 
view  to  bring  out  some  distinctive  novelty,  or  is  a 
fad  of  Mr.  So-aud-So's  which  he  will  find  it  diJEcult 
to  justify  before  oompetont  engineers,  He  may 
have  a  theory  of  his  own  by  which  be  makes  his 
design  appear  plausible  to  the  general  public,  but  as 
to  giving  an  intelligent  scientific  accoimt  of  the  why 
and  wherefore,  such  as  engineers  can  appreciate,  this 
is  not  in  bis  line. 

The  total  length  of  electrically  worked  roods  in 
Great  Britain  was  in  the  autumn  of  last  year  about 
22  miles,  and  thiK  includes  a  telpher  line  and  an 
electric  railway  or  two.  At  present  the  total  mileage 
worked  electrically  does  probably  not  exceed  18 
miles,  and  if  we  except  the  Stratford  and  Manor 
Pnrk  line,  none  of  the  others  have  any  special 
system,  but  each  is  designed  with  due  regard  to  local 
requirements,  and  on  the  whole  they  work  satisfao 
tority.  As  regards  the  line  just  mentioned,  there 
can  be  little  doubt  that  if  the  "  sp^ial  "  and,  to  our 
mind,  uselessly  clumsy  and  heavy  gear  wore  replaced 
by  the  ordinary  spur  wheel  and  chain,  it  would  be  an 
improvement.  But,  after  all,  this  sj'stem  must  be 
coiiKidt>red  simple  as  compared  with  two  others 
recently  brought  forward.  The  one  is  the  Jarman 
system,  and  the  other  that  devised  by  Mr.  Gocrper, 
of  Cologne.  The  novelty  of  the  former  consists  in 
the  employment  of  a  duplicate  machine,  one  arma- 
ture being  u&ed  when  the  oar  is  travelling  in  one 
direction,  and  the  other  when  it  is  travelling  in  the 
opposite  direction.  Tliis  is  done  to  prevent  either 
armature  gutting  too  hot,  a  contingency  which  Mr. 
Jarman  anticipates  if  one  armature  only  were  used 
continuously.  Now  there  are  many  dynamos  which 
must  be  kept  runmng  day  and  night  for  weeks 
together,  and  yet  their  armatures  keep  in  good  cou- 


ditidn.  Motors  are  often  worked  for  10  and  12  hours 
at  ft  stretch,  and  if  it  be  renitjiuborcd  that  upon  the 
durabiUty  of  n  big  tranBtnisaioii  plaut  the  working  of 
a  whole  factorj-  may  depend,  it  will  be  e»si!y  seen 
that  lliB  chances  of  failure  muet  be  exceediu^ly 
remote,  otherwise  no  practical  engineer  would  take 
the  risk  of  recommeDding,  nor  a  abrewd  bufliness 
man  that  of  adopting  the  electric  teansmission 
of  energy  for  every-day  conimercial  use.  ^'iewed 
in  the  light  of  experience,  Mr.  Jarman's  special 
system  appears  therefore  to  be  a  device  to  overcome 
a  difficulty  which  does  not  exiet ;  whilst  at  th«  same 
time  it  is  more  complicated  than  any  of  the  designs 
wiiicli  have  already  beeu  found  to  answer  In  actual 
practice. 

The  motor  and  gear  proposed  by  Mr.  Coerper  is 
also  intended  to  overcome  an  imaginary  difficulty — 
viz.,  that  of  too  big  h  current  at  the  stort.    In  this 
design  the  anuatiirc  is  keyed  on  one  of  th»  car  axlea, 
ftnd  the  field  is  capable  of  revolving  round  the  same 
centre  if  not  held  by  a  brake.      The  theory  is  as 
follows: — In  the  ordiiiai'y  arrangGment,  upon  first 
turning  ou  the  current,  the  armature  cannot  im> 
mediately  acquire  its  full  speed,  and  nn  exccEsivo 
current  must  pass  until   the   car    is  faii-ly  started. 
Now  in  Coerper 'fi  arrangement,  although  Ibi;  arma- 
ture cannot  start  any  faster  than  the  inertia  of  the 
car  will  permit,  the  field  (wheu  the  brake  is  released) 
can  start  o£f  iu  the  opposite  direction,  and  therefore 
the  relative   speed    of  armature   and    field    is    very 
quickly  obtained.    Consequently  there  is  almost  at 
once  suflioient  back  E.M.F.  to  prevent  the  passage 
of  an  CKCQssive  current  without  ita  being  necessary 
to  insert  artificial  resistance  into  the  armature  circuit. 
The  brake  is  then  slowly  tightened,  thereby  bring- 
ing the  field  gradually  to  rest  and  accelerating   the 
armature  until  the  full  speed  has  been  reached.     All 
this   sounds   very  pretty,  but   is   misleading.      To 
start  the  car  in  a  given  time — that  is,  to  impart  to  it 
a  certain  acceleration— a  definite  torque  must  be 
exerted  by  the  motor,  and  this  requires  a  definite 
current  through  the  armature.     Whether  the  latter 
be  revolving  slowly  or  quickly  has  nothing  to  do 
with  the  starting  pow^r,  which  is  simply  a  question 
of  current.     There  is  therefore  nothing  gained  by 
allowijig  the  back  E.M.I'',  to  rise  at  once.  Mechanical 
work  must  ultimately  bo  wasted  in  the  Ci*ictiou  of 
the  brake  which  brings  the  field   to   rest,  just  as 
mechanical  work  is  wasted  iu  heating  the  artificial 
resistance  inserted  at  the  start  with  the  motors  as 
osuaily  constracted.    Bat  there  is  this  difference: 
in  the  usual  type  of  motor  the  apparatus  used  to 
protect  the  armature  from  an  excoHBive  current  at 
the  start  is  a  plain  resistance  coil  and  switch ;   in 
Coerper'a  improvement  (?)  it  is  a  moving  mechanical 
device  entailing  conaidernble  compUcation. 

Wc  have  alluded  to  these  various  devices,  not  so 
much  to  show  that  they  present  no  special  advan- 
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tages,  as  to  point  out  the  lesson  they  teach  ;  and  this 
lesson  is  that  inventors  are  still  casting  about  for 
some  means  by  which  to  get  "  more  power."  When 
mechanical  engineering  was  yet  in  its  infancy,  many 
inventors  spent  years  of  their  lives  in  vain  attempts 
to  devise  some  cunning  combination  of  mechanical 
elements  by  which  to  multiply  power,  and  now  it  is 
as  though  some  electrical  engineers  were  pursuing  a 
similar  course,  Hitherto  nearly  all  Iht!  failures  of 
electric  propulsion  have  beeu  due  to  the  fact  that  the 
designers  of  the  apparatus  had  under-estimated  the 
power  required,  but  the  remedy  should  not  be  sought 
in  special  and  comphcated  contrivances.  There  is 
only  one  remedy,  and  that  is  to  make  the  apparatus 
strong  enough  in  every  detail  and  of  »mple  power, 
whilst  retaining  for  it  the  most  simple  forms  which 
practice  has  sho\^'n  to  be  cfiicient. 

Now  what  power  should  be  provided  V  The 
tractive  force  ou  an  average  tram-line,  exctusivo  of 
that  due  to  gradients,  is  about  26lb.  per  ton  of  rolling 
load.  Wc  may  take  the  weight  of  a  large  car  filled 
with  passengers,  and  including  the  weight  of  motor 
and  gear,  to  be  from  6}  to  7  tons,  and  if  it  contain 
accumulators,  from  8^  to  9  tons.  These  figures  are 
slightly  higher  than  generally  assumed,  but  as  we 
a<lvocate  motors  and  accumulators  of  ample  size, 
they  will  not  be  found  very  wide  of  the  mark. 
Assuniing  the  speed  to  be  7  miles  nn  hour,  the  work 
done  on  a  fair,  level  road  would  be  3J^  and  i^  h.p. 
respectively,  or  say  -i  and  5^  e.h.p.  to  be  suppUed  to 
the  motor.  Hut  the  roads  are  not  always  in  fair 
condition.  The  giooves  of  the  rails  are  often  filled 
with  dirt,  the  rails;  are  worn  so  that  the  car  rolls 
occasionally  on  the  flange  of  one  wheel  and  the  focc 
of  the  other,  whereby  a  grinding  action  ia  produced, 
power  is  also  wasted  ou  Hlmrp  curves.  To  provide 
for  these  contiiigencieH  an  allowance  of  SO  per  cent, 
at  least  shouldbe  made.  This  brings  the  power  up 
to  6  and  7J  e.h.p.  respectively.  A  further  allowance 
must  be  made  for  gradients.  A  nee  of  one  foot  in 
a  hundred  increases  the  tractive  force  required  by 
22'41b.  [)er  ton.  8ay  that  the  steepest  port  of  the 
line  is  1  in  30.  In  this  case  we  would  have  to  add 
another  10  and  13  h.p.  respectively,  making  a  total  of 
16  e.h.p.  for  a  ear  worked  on  the  conductor  system, 
and  '20^  e.h.p.  for  a  cor  worked  on  the  battery  sys- 
tem. These  powers  are  not  required  continuously, 
but  the  machinery  must  be  capable  of  supplying  them 
at  certain  times.  There  is,  however,  another  allow- 
ance to  be  mode.  To  start  a  car,  the  tractive  force 
exerted  may  rise  as  high  as  ISOlb.  per  ton,  especially  if 
the  start  is  made  on  a  bad  port  of  the  road  containing 
u  sharp  curve.  Add  another  6t31b,  for  the  rise,  and 
we  have  a  total  of  1861b.  per  ton,  to  overcome  which 
the  motor  will  have  to  exert  a  torque  whichj  at  the 
full  speed  of  7  miles  on  hour,  represents  30  and  39 
e.h.p.  respectively.  Since  these  large  powers  have 
only  to  be  supplied  for  %-ory  short  intervals,  it  is  not 
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necessary  that  the  wire  on  the  arniatore  aad  tbd 
series  wire  on  the  iield  should  be  cIi:Ki)piud  to  cou- 
tinuottsly  carry  the  conespooding  circuits.  It  is 
quite  atlmisKJble  to  send  for  a  few  liecoudii  three  times 
the  normal  carrent  through  the  motov,  so  that  a  10 
and  13  e.b.p.  motor  respectively  will  be  ample  to  do 
the  work.  Bat  the  gear  and  nil  the  mochanical  parts 
of  the  machinery  must  be  strong  euoagh  to  stand  the 
sadden  heavy  strain,  corresponding  to  30  and  99  M.h.p. 
We  have  given  the  above  figures,  merely  hy  way  of 
example,  to  show  the  amount  of  power  which  may 
be  required  for  electric  tramcars.  Tiic  figurcK  will 
have  to  be  modified  according  to  local  circum stances. 
The  sooner  electrical  engineers  realiiie  the  exact 
amount  of  power  required,  and  provide  accordingly, 
the  better.  We  shall  then  hear  no  more  of  failures, 
and  the  special  systems  of  tlui  fafldists  will  vanish. 
There  is  no  difliculty  or  mystery  about  electric  tram- 
cars.  Any  trained  electrical  engineer  is  competent 
to  prodnce  a  thoroughly  workable  design,  and  that 
without  becoming  indebted  to  the  inventor  of  any  of 
the  special  systems.  But  to  ensure  success  we  must 
leave  his  hands  free,  and  allow  him  to  design  the 
machinery  in  accordance  with  the  special  require- 
ments of  each  case. 


CORRESPONDENCE, 


ELECTRIC   TKACnOX. 
To  niK  Editor  op  Tiuc  Electbicai  Esginkkb. 

Sir, — Mr.  Jamuui  ecomn  to  have  misnndcrstood  my 
argument  about  his  double  arojatares,  It  is  dialinctly 
stated  in  the  repoH,  that  one  armature  \s  iiiied  for  pro- 
pelling the  cjir  nil  the  outward,  and  the  other  on  Iho  rctuni 
jowmov-  If  then  tho  .irmaturM  wav  [wrfcctly  cool  at  the 
end  of  each  journey,  where  is  the  iiBCBMity  for  doiiHe 
antiiitures,  and  if  Vioth  .innatureR  are  iiied  at  the  saiue 
time,  where  is  tho  duplication  of  the  motor  t  My  cxporionco 
with  clcctroniotoni  for  tramway  work— which  hae  hpcn 
with  ceatiiiually  niuning  heai'ily-loadod  can,  and  not  a 
mere  experimental  nm  with  a  fabuloUEi  report  thereon — bun 
convinced  me  th.tt  if  tho  cur,  motor,  &:t„  iae  becu  designed 
bv  anyoiia  who  kiiowe  unytling  about  them,  tic  heating  of 
the  unnature  need  not  hv  tukea  into  consideration.  All 
anaaturee,  of  course,  heat  n  little,  but  not,  if  properly 
designed,  to  the  extent  mentioned  by  Mr.  Jarmiiii,  which 
seems  deiduced  mors  from  thoory  than  actual  jtractice. 

Aa  to  tho  cost,  controversy  on  thia  [Hiint  is  uBelea^,  as 
nothing  could  ba  ntated  with  any  degree  of  certninty 
untll  a  prolonged  tri&l  of  a  inimber  of  cars  ha*  been  made  : 
but  it  is  ohnoiu  tu  ipvoryone  that  the  figures  quoted  are 
simply  ndiculouB.  Without  doubt  there  is  a  difference 
betweon  Mr.  Jarman's  c»r  arid  the  Stratford  electric  loco- 
motivcR,  but  in  my  opinion  thi(  was  tho  most  succossfu] 
Attom]>t  at  eloctric  tracti&n  by  means  of  accumuktor«  that 
has  taken  plnca  They  did  run  satisfactorily,  though  the 
coat  of  maintaining  them  ultimately  proved,  as  many  people 
had  foreaeen,  quite  prohibitory,  and  the  connimption  of 
Dlatos  muet  huvc  boon  cnormou*.  A  similar  "  ityBtem  "  to 
Mr.  Jarnian'a  waa  tried  on  the  Brighton  and  Shoreham 
tramways,  and  those  wlio  witnessed  the  misemhlo  cxploitjt 
of  th«e«  aifcumubtor  cars  must  hsve  leiiriit  a  losaon  bhcy 
will  not  be  likelv  aoon  to  forgot. 

With  what  bluster  each  sucalletl  new  accumuktor  cur 
system  mak«ti  a  start,  but  who,  beyond  thotte  who  tuke  tho 
trouble  to  find  out.  ever  know  iUt  ultiiiuitv  destination  "I 
Like  the  proverbial  month  of  March,  the  accumulator  cars 
at  Stratford  came  in  with  the  roar  of  a  lion,  but  they  passed 
from  the  puUJc  view  with  the  m&eknees  of  a  himb. 


The  continued  bnilding  of  soeumulator  cars  with  a  more 
rearrangement  of  j>art*  wil!  not  fiu-thcr  electric  traction. 
Aiiyoiiv  worthy  of  the  name  of  an  electrical  engineer  can 
put  accumulutOFK  and  motor  into  a  car  ;  the  thing  ia  to  get 
an  accumulator  that  will  eUnd  th«  jar  and  heavy  strain 
thrown  ou  to  it  by  tramway  work,  and  from  this  it  would 
mom  that  electric  trsetion  by  meaiu  of  aocuroulators  is  a 
problem  more  for  the  chunist  than  the  electrical  engineer. 
— Yonra,  &c,  F.  C.  ALlfiOP. 

MUNUO  AND  JAJIll'SON'S  POUKETBOOK  OF 

ELECTRICAL  RULES  AND  TABLES. 

To  TilK  EnrroK  ok  Thk  Ei.kctrkmi,  Encusker. 

Sir, — In  your  favourable  review  of  thia  Electrical  En- 
gineering Pocket  Book  (fifth  edition)  in  the  Eliftrirat 
Kr\ginr.rr  of  June  Ut,  at  («¥*  ^'^  y™  remark.  "Mag- 
netic (mrmeabilily,  ngnin,  does  not  find  a  place,  or  wo  have 
failed  to  find  iU  If  you  will  please  tuni  to  pages  43-1  and 
-tS."),  ytni  will  find  that  IfOlh  magnetic  permeability  and 
imiieR|iTJhilJty  liave  rocaived  attotittoii,  but  that  we  have 
omitted  any  precipe.'  i-efwrence  to  these  terms  in  tho  other- 
wise very  full  and  complete  Index.  Thia  omission  will  bo 
made  good  in  tho  next  odition. 

Since  the  scienco  of  magnetism  and  electricity  in  its 
practical  a]>plicntione  are  uirvn,nciiig  at  sucli  a  vary  rapid 
rate,  we  are  often  at  a  1o«u  tu  know  what  new  facts  should 
receive  a  place,  and  what  older  ones  should  he  ent  out.  We 
are,  therefore,  lery  much  obliged  to  you  and  to  other 
rvviewors  for  any  useful  hints  to  gindo  us  in  our  oamost 
endoavours  to  keep  tho  Pochfil-B«)uk  abri^ast  of  the  ttmes. 
If  ayery  one  of  your  numerous  readers  who  use  th« 
Pocket'Bofjk  would  kindly  jot  down  in  tho  bluiik 
lotivBB  pktct'tl  at  the  Irogiiining  of  the  *ime  iheir  ideu 
upon  any  pjirticuUr  parts  or  points  with  which  thov  may 
be  familiar,  tn  note  any  new  experimental  and  useful  data, 
ami  si'nd  Uium  on  to  us  through  the  publishers,  or  oom- 
nuinicate  them  to  your  journftl,  wo  should  feel  much  in- 
debted to  them,  and  should  havo  much  ploaaurci  in  thanking 
them  in  tho  next  preface.  The  more  critical,  severe,  and 
exact  our  contributors  are,  tho  better  for  the  book,  and  the 
better  we  hke  thorn. — Yoius,  Ac, 

AnnREW  JituntBON, 
Professor  of  Eu^neering. 

The  Glasgow  and  West  of  Scotland  Technical  Collogc, 
Glasgow,  Jime  9.  1888. 


TH£  CAFE  MONICO. 


I 


The  Caf^  Monico,  R«^ent-«treet,  which  until  recently 
contented  itiielf  with  the  large  Siemene'  gas  lights  for  its 
ULJoons,  ha«  nijw  been  fitted  throughout  with  the  ol««tric 
light,  and  cotisidcmbb  taatc  and  care  has  been  exercised  in 
getting  the  best  lighting  efl'eot  with  the  most  decorative 
arrangement  of  the  fittings.  Tho  marble  staircase  and  the 
murhlo  oiUrancu  saloon,  Qamed  by  Closers,  ^[onico  tho 
Winter  Garden,  has  oicht  electrolieni  of  ten  lamps  (16  cp.) 
each,  of  the  design  wbick  we  illiutmte  herewith,  siwcially 
designed  aitd  mude  for  the  Cafi*;  Monico  by  Messrs.  rur,Mla,y 
and  Son,  of  Bcrners-street.  These  are  c^  chased  and  nft 
braas  work,  with  moulded  glasB  globes,  studded  with  ruby 
dots,  and  have  a  very  handsome  appearance.  In  the  largo 
Reuaissduce  Saloon,  lamjM  of  a  higher  candle  power  are  used, 
in  a  long  single  poudant  of  the  design  shown,  but  with  long 
oval -moulded  ^a««  globes,  to  match  the  eleetroUere.  The 
lamps  in  these  aro  200  candle  power.  One  of  the  pendants 
is  su^wnded  from  each  of  the  nx  arches  of  tho  saloon, 
riaiblo  outside  for  some  ewisiderable  distanoe,  and  eompar- 
ablo  in  light,  though  not  in  colour,  wibli  nvi"hbouriRg  aro 
lights,  aro   two  large    incandoscent  Iam[is  oi  500  candle* 

Eower,  Iiare,  with  amall  0|ial  shades  above  them.  In  the 
)wer  saloon  aro  boatcn  ut^ppcr  and  brass  eloctroliors  by 
Messi-B.  I.aing,  Wlmrton  and  Down.  The  kitchens  and 
offices  lu-e  fitted  irith  the  ordinary  ojwl  shades.  The  wiring 
w»a  carried  out  by  Mr.  Merry.  Machiuory  for  supplying 
thoec  lamiM  is  situutvd  in  thu  baecmuut,  and  wua  supplied 
and  installed  by  Mr.  W,  O.  fiooper,  of  Stufford.  It  con- 
eistsof  a  20-h.p.  nominal  engine  with  locomotive  boiler  made 
by  W.  0.  BaguidI,  of  titall'ord,  which  also  supplios  the 
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sCeam  foi-  cooking,  a   Phu:iiix  ilynumo  hy    pjitersoii   xiid 
Cooper,  giving  up  to  360  jitnpere«  at  100  volta;  a  Bkckman 


---^^NVltCV- 


air-propcllcr,  driven  off  the  •iyiiamo  shaft,  oxpets  the  heated 
Mr.    Provijiion  is  made  on  the  switch-boani  for  a  afrare 


no,  and  iinother  uitgirjc  aud  Ixjilur  will  proUtU)'  SOOQ 
be  treGtod  to  supply  a  lurther  uuiuWr  of  Luoape. 


CONVERTERS  IN  AMERICA.* 

HY    i-KOK.    FOKDSS. 

Having  been  ai>kod  by  the  Society  to  add  lomo  further 
iLccount  of  the  nunnCT  oi  working  conrort«n  in  Amoricu,  I 
will  now  briefly  comply  with  thut  roqiieRt. 

ERyinen  antl  Dynamos. —  It.  in  a  miwtake  to  mppose  that 
ono  or  two  largo  engines  urc  moro  cconomicar  tb&ti  & 
numbor  of  small  ones.  A  Iai;ge  en{pn«  working  fur  below 
its jmwer  ia  very  wtuitefiil  of  Rteatn. 

fjiK  engine  arives  ono  dynamo  by  belt  direct,  without 
countoTKhufling.  It  ia  well  to  have  each  uuit  in  a  station 
of  the  same  size,  so  that  parts  are  intorchnngeable  and  the 
attendant  baa  less  to  think  of,  Tho  eizo  of  unit  may  be 
chosen  fto  u;(  to  supply,  at  otiiciout  load,  the  mininmm 
current  required  in  the  24  hours.  One  exciter  ia  genenilly 
itsod  (or  four  machines  in  aeries,  u-ith  an  ndjustawc  reaiab- 
.'iiK'tv  A  shunt  rosistAncc,  largely  made  up  of  laiupe,  may 
Ih-  |>nt  on  Ciich  field  for  regulation. 

'.  These  are  generally  overhead.     Waring  cable 

ui'l  r.  K'liid  (lead-covered)  ia  perfectly  succeseful.  Simplex 
ui'  _  riemlly  used   for  orerhaatl  work.      Five  or  six 

iucdci:,  aiu  often  fed  by  one  dynamo.  A  lose  of  3  to  2|  per 
cent,  of  potential  is  generally  adopted.  Doubte-bell  lusu- 
lator^  are  oaed. 

Cottmier$.—Tbme  are  made  for  B,  10,  20,  30,  and  40 
lights.  The  wiring  of  a  large  house  is  best  done  with  eepa- 
rate  circuits  for  each  40  light«,  It  in  \uiiul visable  to 
"bank,"  or  group  in  panillel  a  riimib«r  uf  converters. 
Thcso  converters  are  very  light,  and  have  a  smaller  quan- 
tity of  iron  than  might  he  thought  good.  They  reduce  the 
potential  from  1,000  to  50  volt*.  The  primary  and 
nacondary  funea  are  put  inridc  the  eonvecter.  The  mode  of 
niunuf'-icture  of  these  has  been  described  elsewhere.  The 
insulation  between  the  primal^  and  secondaiy  ooiU  is 
indestructible. 

Lamps. — It  is  found  that  50  volt  Umjis  lost  longer  than 
those  with  thinner  filament^  and  are  generally  n»ed.  The 
potential  in  tho  primary  ia  1,000  volts.  No  man  hag  ever 
been  killed  by  a  1,000-voH  alternating  current  It  ia  well 
here  to  mention  that  you  cannot  get  an  arc  from  the  low- 
potential  circuit  when  an  a]terna.ting  current  ia  used. 

MiUrs. — The  W'estinghouao  t.'onii)any  boa  made  such 
arninxumcute  as  will  i:n;iblu  them  bo  cbar]ge  oustomora  by 
means  of  the  coulomb-meter. 

Station  j4»g>ere-MsUrs. — Thn  Kinie  instrument  as  f^inon 
uses  is  adopted,  but  with  a  bundle  of  vr'irvs  sucked  into  tJie 
coil  Both  tho  bundle  and  tho  coil  form  part  of  an  arc  of  a 
circle,  and  the  former  mores  on  an  axis  at  the  centre  of 
the  circle.  The  force  of  the  current  acts  againat  the 
weight  of  a  counterpoise,  and  an  index  iDoicatea  the 
amperes. 

UfatioR  Fdtrtuttr.^A  "three-point  eonverter"  reduces 
the  potential  either  tenfold  or  twentyfold.  A  compound- 
wound  "compensator"  rerluces  the  measured  jtotential  to 
that  at  the  centre  of  consumption.  The  voltmeter  is 
eolenoidal  in  action,  and  is  true  only  when  tho  sjiaod  of 
engine  is  quite  constant.  The  wire  bundles  for  these 
•oleooida  arc  ingeniuuDly  constnicted.  A  nietal  cylinder  is 
covered  with  varnished  paj>er  or  muslin.  Iron  wire  is 
wound  round  the  cylinder,  sticking  to  the  varnish.  The 
iron  wire  ring  thus  formed  is  cut  through  and  a  Hat  web  of 
iron  wire  is  produced,  which  can  bo  out  into  lengths  and 
roUod  into  bundles. 

Grvund-Drtecior. — Two  converters  have  a  lamp  on  each 
secondary.  The  primaries  are  connected  in  series  to  the 
mains.  The  intermediate  contact  is  conriecte<l  tu  earth. 
If  one  of  the  maina  has  an  earth  its  lump  goes  out.  A 
multiple  switch  is  prorided  by  which  each  arcuit  can  be 
tested  in  turn. 

SyrtchronisfT.  —  To  syncbronise  any  two  dyuamoa, 
secondary  wires  are  led  to  a  switch-board.  A  wire  from 
one  converter  is  connected  to  a  wire  from  the  other. 
The  two  other  wiros  are  connected  through  two 
Lunps.  If  the  connected  wires  are  in  the  same  phase, 
the  lamps  go  out  A  switch  is  provided  by  which,  as  soon 
as  the  lauip  goes  out,  the  aocond  dynamo  is  counected  to 
the  mains  uf  the  tiiKt.     The  dynamos  work  well  in  parallel 


'  I'tatcript  (0  the  "  Di«<tu»iuii  on  Cv&lnl  Station  LJKlittQ^."  from 
^•i  Journal  of  tiuSodnt;  of  Tclc(,-ra[ih'EngLaeenaDd  Ototnasiis. 


from  half  to  full  load.  Alloghnny  sUtion  Brimetimes  calls 
to  Pittal>iir;4h,  atrtiwR  ihe  rivi-r.  for  as»iHtaiici;  in  current, 
and  the  syiicliruiiisiti  is  gfXKl.  Synchronism  U  found  to  be 
quilo  CAlisfactory  from  half  to  full  load,  but  not  below. 

Switch- Boaj-ds,'  -A  ewiu-h-boai'd  i»  gfcner*l]y  »et  up  for 
each  dynamo,  and  for  five  or  six  fcedurs.  The  coti- 
diictors  going  to  fowloni  run  up  nnd  down;  those 
£oing  to  dynamoa  are  horJwtitid.  TIio  dynanii'  wires 
aro  connected  with  thrve  iuslrurucnt«  in  a  vortiwil 
rnw— an  ampero-iiiotcr,  a  convei-ter,  and  a  voltniotcr. 
Fjich  fc«(icr  hiui  a  vertical  row  of  inMrumonla,  ii  thrce- 
point  convorttT,  a,  compenflalor,  and  4  voltmeter,  Thei-e 
am  nix  switcheti  for  dx  feedorx  in  ii  hurizutiUtl  row,  to 
■witch  any  foodor  into  oither  of  two  pairs  of  dynamo  con> 
iluctors.  One  of  Lbosa  [)air9  is  connected  to  the  Rwitch- 
hoard  dynamo ;  the  other  can  be  connected,  by  meaiiA  of  a 
switch  at  the  nidc  of  the  botuxl,  to  tho  conductors  of  eillicp 
of  thu  nctgbbouring  dynamos.  An  adjiifitable  resietancc, 
with  six  lamiM  in  RcrieA  for  additional  reitistance,  ix  at  tli« 
bottom  am!  middle  of  the  bourd,  and  acW  m  a  shunt  on  the 
Held  mn^ictA.  Another  adjustable  rceistuiice  is  in  eoriot 
with  uli  Iho  field  mapncta.  Another  switch  connects  cither 
of  two  exciters  with  the  field  magnet^). 

There  are  some  other  dcvicoA  connected  with  ttreet- 
U^htiiig  nnd  Lheutr(>-li;;htinf;  which  I  am  not  at  liberty  to 
dudcriljo,  owing  to  the  Kngliah  [iHtnnt»  being  not  yet  com- 
()let6d. 


AN  ELECTRIC  PUMP. 


In  large  mansionfl  where  no  water  preswnre  is  available 
hand-pumpH  a«  often  used  to  pump  tho  water  to  a  cistern 


supply  stojipiiig  whcu  the  float  rises,  and  con^nait^ 
long  iU)  there  in  in.Miftii^^icnt  water  in  the  lanh.  It  )s  the 
fore  [terfectly  ainlomatic,  ajid  the  |Mtrts  are  ro  few  and 
ximple  that  it  ts  not  likolv  to  get  out  of  order  ;  the  wear 
is  (c  slight  th^t  it  will  last  for  many  yoan ;  Attt) 
one  further  advanta^te  in,  thnt  a  much  smaller 
ci»t«m  can  lie  u»od  than  where  the  engine  in  only  at  wiirlc 
for  a  certain  pcrjoil  of  the  day.  The  use  of  «iich  k  pump 
will  no  dnubi  oxi^nd  at  tmce  where  olorlridty  is  uvMlable, 
either  from  .1  central  ntatinn  or  from  a  private  instaltatiun, 
and,  !i»  th«  (li«trihution  of  elMtririity  proceeds,  we  shall  nO« 
dimht  find  the  electric  pump  filling  an  im(»ort«nt  phM.e  in 
the  finUt  tn  which  electricity  can  l>c  put.  The  Holk-nden 
Heiiae  Hotel,  .\ew  Vork,  haii  onn  of  thefto  i>umps  litt«d  to 
supply  its  two  uppur  storuys,  and  it  in  worlung  with  great 
satisfaction.  Tho  No.  I  aire  pum|i  haa  a  capacity 
laO  galions  |wr  hour,  with  35ft,  auction,  to  raise  wat 
."^Oft.  aWvu  itself  It  is  driven  from  the  connection  with 
an  incanilcscont  lani{>s(H'l(ct ,  t.iking  one-eighth  of  a  horao- 
power. 


POSSIBILITIES  AND  LIMITATIONS  OF  CHEMICAL 
GENERATORS  OF  ELECTRICITY.' 

BY    ntANlUS   B.   CRncKKR. 

Electro-chemistry  seems  loss  generally  and  less  clearly 
understood  than  any  otbei*  branch  of  electricity  of  cqt 
impoHaiice.  The  faciA  concerning  the  dynamn,  motor,' 
telcgniph,  and  telephone  aru  widely  and  definitely  known  ; 
but  there  are  ideas,  etatomonts,  and  claims  in  regard  to 
iKitteriea  which  are  further  frnm  the  truth,  more  provalcab, 
and  yo  longer  without  being  contradicted,  than  any  other 
collection  of  errors  that  I  can  call  to  mind. 


Ncn  Eltctric  Pump. 


,  aacngh  to  supply  the  upper  etoreys.  In  many  cases 
_  n  or  f^  endues  uv  employed,  but  for  the«o  a  con- 
siderahlc  amount  of  care  and  8U[iervl8ion  is  reijuired  in 
jiumping.  In  town  roeidoncos,  hotels,  and  flats  of  <;rtiat 
height,  where  th«  town  pressure  is  not  suthcieut,  additional 
pumjis  arc  often  required.  We  illu8tntto  a  new  pump  for 
thi«  purpose  uctiuted  hy  an  electric  motor,  invented  by 
A.  E.  UaJl,  of  ruinficld,  Now  Jersey,  U.S.  The  machine  m 
vtB-y  noai  and  compact^  nnd  has  a  great  advantage  whoru 
a.  source  of  electricity  ia  available,  that  no  attention 
is  rei]^uired  to  be  given  to  it,  except  an  occiutional 
oiling  of  the  <:u[Ht.  It  occupies  about  34  square  iiichc«  of 
ftpucu,  and  is  pracliciiUy  silent  iu  Its  o[)eration.  The  wirus 
are  le<l  to  a  Rout  in  the  cistern  at  the  top  of  the  houne, 
which   pUys  the   put  of  regulator  and   atteadant;    tbo 


Primary  hiittari«B  have  not  received  the  attention  in  Uue 
country  that  they   have  abroad,  porticulurly   in  England, 
where  the  isucct^ssful  or  unsuccessful  attemjit  to  float  a  nei 
primary    battery   company  ia  a  matter  of  almoct  weoklj 
occiurence.     Nevorlfaeloaii  the  subject  is  a  sufficiently  in^j 
portint  one.  and  the  false  ideas  of  which   I  have  spolceE 
hive  }i|)i*ead  so  far  buyond  the  i^uacks,  to  whom  Emch  idoosl 
are  usually  confined,  that  the  subject  deserves  more  study  ' 
than  it  lUfiually  receives,  |xiilicumrly  from  tho  scicntiSc 
stand  [K>int. 

KlirtromijItK  Foret. — The  electromotive  force  which  a 
given  Imttcry  or  combination  of  materials  will  develop  b 
the  finit  and  most  important  ipimtion  in  electro-chouii&try. 
Of  conrae,  the  best  and  sun^st  w.iy  to  arrive  at  this  E.M.F, 
'Bmd  bsfore  Cha  Americaa  Inatiuite  of  IQscincil  KugiiiM».  Usy  to. 
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is  to  determine  it  by  achinl  experiment  with  a  voltmeter, 
or.  still  butter,  by  c(iRi|)ariHnn  with  a.xtJim]Ar(l  i:«Il.  Thwro 
aro,  hijwover,  mniiy  time!*  whoii  llio  mAtertalx  or  inslni- 
monta  arc  not  iit  Hatitl,  mitl  a  calculation  or  predetormitia- 
tioii  of  the  E,M.F,  is  very  ccMiTenieii t. 

The  formula  for  oalcuUtiii^f  the  RM.F.  id  olitaiiicd  Ity 
aMiuniiiK  that  tlrn  electrical  energy-  of  the  |iivcii  chomiail 
eombiiiation  is  equal  to  the  heat  energy  which  the  sanio 
eotnhination  w  cAjmMe  of  j>r«>dncinf;,  or  EC  =  416  C«  H 
That  itt,  TultH  multiiilitMl  by  cnulomlui  is  erjiial  to  thu 
couloiiil«  iniilti{)lied  lij' the  electro-rliBniicMi  t^M|iiiviiloiit- 
i.f.,  the  w'vt<;ht  of  miLlerinl  r(>.<|uir«il  |ior  coulomb  iind  that 
by  the  heat  jinxliicMl  by  wnu  gnimmn  of  the  niHt«ml. 
t-ancelliiig  iho  C  iu  both  mcmlwi-K,  wo  have  K  ^4-16  a  H, 
in  uhti-h  K  in  the  F^M.F,  in  volLa,  a  in  the  Heotro- 
chomical  eqiiiviilent  Igramities  |K>r  cottlonih),  and  FI  in  the 
niimWr  of  hmt  uriil«  (jjrawimi!  iIbj^tccs  Cent.)  proitiiceil 
jKf  j{i-nmii)«  of  niiiluml  hv  ihe  given  chRiiiicnl  eombina- 
tioii.  The  Vtihioe  of  -i  and  "11  are  jfiven  foi-  most  uiutoritila 
ill  ctoctriuil  and  chrmicHl  huuka  of  rcfon-ncc,  ami  the 
calculsdon  ix  a  very  simple  one.  Xovertheleia,  thig 
fomtiiln  «nd  the  (irinciijlo  involved  in  it  are  not  gene- 
rally iiiiduratnod,  and  aie  very  seldom  used.  'ITjc 
cijtiiitioti  itediiced  above  is  tluit  ordinarily  jjiven ;  Iiut 
whut  i  havo  found  to  be  a  more  convenient  form  of  it 
is  obtained  by  assuming  that  E-^H,  xiviii;;  a  tU  value 
for  hydrogen  (-00001035).  Solving  with  ifjipecl  i«  H,  we 
have  H  =  23300,  which  mean*  that  23,300  m  the  number 
of  heat  iinit^  per  o'tuivalent  corresponding  to  on.;  volt,  and 
all  that  in  ncoeoaarjr  to  tind  the  K  M.f.  of  any  •fivun 
chuniical  conibinatinn  is  to  divide  the  nnndtnr  of  hi^tt  units 
per  eijuivalent  (whi^h  is  iKo  form  thev  arc  almost  always 

i;ivon  in)  by  23,300,  and  the  (inoticntls  the  K.M.t''.  in  volw. 
■'or  eiumple,  t**  obuin  the  E.M.F.  which  zinc  itnil  free 
chlorine  vrdl  develop,  divide  18,600  (which  is  the  number 
of  heat  unitM  produced  by  the  combination  of  ona  oquiva- 
lent  of  ainc  with  one  of  cnlorinc,  as  given  by  Thomnon)  hy 
23,300,  and  the  result,  2'09,  ia  certainly  vary  close  to  2'lf, 
the  actual  value  obUiined  by  experiment.  In  thosamvwar 
the  E.M.F.  of  other  combiniitions  of  materials  may  !>□  pre- 
detemiitied,  but  it  shuultl  ulwavti  bi*  Imrno  in  niiiid  ihat  the 
heat  of  combinalion  corres^ionain);  to  one  ^jm^'il'-itt  of  the 
inaterial  should  be  taken,  and  not  tic<^esKurily  itiut  corres- 
]>ondin(;  to  one  atom,  as,  for  example,  in  the  t-as^  of  zinc, 
tbe  heat  per  atom  (6.'>  (fmmmitg)  ia  'JT,200  which  has  to  bo 
divided  by  2  to  reduce  it  to  one  eiiuivalent  ItcraiiHc  xiitc  ie  a 
dyad,  and  Like«  two  atoms  of  chlorine,  which  is  a  moiiou. 
In  the  case  of  monad  mctjtlg  like  Kodiiiiii,  jtotatuium,  oiid 
silver  the  fi^iros  may  be  taken  juflt  as  thoy  j^von  in  the 
tables.  MiBtiike-i  vltj'  freqnently  arise  in  this  iray;  in  fact, 
I  do  not  think  1  ever  »nw  a  table  of  eleelrochmnical  equiva- 
lents in  which  thi»  point  was  correctly  introduced  in  every 
eatc. 

In  order  to  teat  the  practicability  and  accuracy  of  calcu- 
lating KM.F.,  tia  well  as  to  obtain  reliable  re<nilt4  and  fidl 
data  for  their  own  value,  [  dotcrminud  the  E.M.F.  given  by 
thiiteen  of  tlie  most  imjKirtanl  mutal!)  in  combination  witit 
free  chlorine,  brumine  and  ioiline,  and  the  reBulta  are  given 
in  Tables  A,  B,  and  0  resi^ec lively.  In  Table  D,  I  have 
BTCOvged  these  re.-4idl8  and  pliucd  them  nide  by  siJe  n-ilh 
tlie  ramdls  obtained  by  ealculutiun.  The  agreement 
between  the  two  seta  of  figurea  is  not  i^erfeet  by  any  means; 
hat  when  it  in  remembered  how  the  E,H.F.  of  a  cell  will 
change  one  or  two-tenths  of  a  volt  on  appnruntly  the 
ali^htest  provoeation,  1  think  the  figures  aro  etrikinftly 
close,  more  so  thsn  1  expected  to  find  them.  In  more  than 
half  of  the  caeea  the  difTerence  is  lexs  than  one-tenth  of  a 
volt,  and  the  average  difference  is  only  slightly  more  than 
that.  There  has  been  no  warping  or  coaxing  of  tho  ligurea 
to  secure  uniformity.  The  reaiilta  ore  raven  just  on  they 
came.  If  figures  were  jnckod  out  from  the  different  obser- 
vMtions,  it  would  be  possible  Co  obtain  almost  uerfect  agrao- 
menl  between  the  calculated  and  dct«nnincd,  as  one  may 
tm  by  looking  over  the  tables. 

In  regard  to  the  experimental  reaulta,  as  given  in  tables 
A,  B,  and  C,  I  muy  Hlate  that  all  the  metals  and  salts  mod 
were  cheioically  pure,  with  the  exception  of  Uie  metala 
maenosium  ancl  aluminium,  and  these  were  of  a  very  good 
quanty.  E'ure  carlraii  platea  were  used  for  thu  negative 
jilate,  but  ptiitimun  was  aUo  tried  and  gave  substantially 


the  same  resulta.  The  K.M.F.  was  me:tKured  by  a  lliomson 
ivflecting  galvannuK'tcr  (by  Klliolt),  uning  two  indo|>en- 
'lent  sUinilard  L>anicll  colls.  One  fact  which  strikoa  one 
in  looking  ovur  tho  tabtca  A,  II,  and  (,',  is  that  tho  E.M.F. 
is  not  very  groatly  affected  by  the  aultition;  a  certain  metal 
gives  abont  the  ftimo  reftidt  in  oik?  chloriilo  a-i  in  another, 
and  the  wiine  ix  true  of  tho  bromide-^  and  iodides.  In 
Table  E^  I  h.i.ve  given  the  E.M.F.  obtained  by  fiulistitiiling 
ditTerent  mfltnla  for  tho  zinc  in  a  Daniell'*  cell,  but  theae 
reeulta  liutiig  from  only  one  series  of  observations  aru  pro- 
ludily  nut  so  reliable  as  tbixu  in  the  precMling  tabW, 

In  the  remaining  table  I  have  collected  in  condensed 
font)  the  |>rin<:ipal  fact-^  in  re;.-anl  Ui  lutlerieH  in  which 
zinc  i»  nneil  a.t  the  clcL'ti-o-[K»itive  material  with  the  most 
irn|inrc.itit  eleclioriugalivu  or  dejtolii rising  materials.  The 
tacts  in  ropird  to  metallic  xinc,  which  hold  jfoml  in  all  cases 
in  whiidi  it  '\a  iinud  (no  iiultrr  what  the  other  uial«riid  iii). 
are  given  on  a  horizontal  line  with  sine.  Below  ihia,  the 
facts  in  roffutl  to  each  jiartifular  eonihination  ate  given 
opposite  the  de[>olaiiR6r.  For  example,  the  data  of  a  nine 
and  chlorine  battery  »)•«  given  on  -a  horixontal  line  wit! 
chlorine,  of  a  zinc  and  nitric  acid  (Brnmen)  battery,  on  »' 
line  with  nitric  acid. 

For  convenienre  the  txble  is  divided  into  two  ptrta  \  the 
left-hand  aitlo  conLiins  the  purely  scientitli-  data,  and  the 
right  hand  portion  conlainx  the  practical  fact*. 

In  the  lirtit  column  of  the  first  jmrt  are  given  the  chcmi- 
ir.d  pymliola  rednecd  to  a  common  lio-tia,  any  one  of  the 
expression.'*  being  chemically  e<|uivalent  to  any  other.  For 
example,  one-half  atom  of  zinc  (i  Zn)  requires  one  atom  of 
chlorine  (CI),  or  one-half  atom  of  oxygen  (JO),  or  onu-third 
molecule  of  chromic  ucid  (JCr^Oj),  or  onesixth  of  the 
mixture  of  one  niulceule  of  potassium  bichromate  and 
seven  molecules  of  sulphuric  acid  (J  [K.jCrjO;  + 711^0^]), 
and  su  on. 

Ill  the  second  coltimii  is  given  the  chemical  eijiiivaletits, 
which  ate  Bimply  the  proportions  by  weight  required 
of  the  (litt'ercnt  materials.  That  is,  when  we  ubg  325 
gmmmes  (hydrogen  beioLj  aaanmed  a«  one  gramme),  we 
require  ^^Ti  gnimniiv^  of  chlorine,  or  33-4  grammes  of 
chromic  acid,  and  no  on. 

Tho  thini  column  contains  the  electro-chemical  equiva- 
lents, which  ara  really  exactly  the  same  and  dirertly  pro- 
]iortional  to  thewnibining  weights  in  the  previous  colnnn, 
Imt  aro  reduced  to  an  clectm  ba^is  of  Bo  man)'  millignimmos 
per  coulomb.  To  convert  these  ligtires  into  grammaa  per 
amiJcro  hour  simply  multiply  by  3C. 

In  the  tiiNt  column  of  the  second  part  of  the  t»ble  is 
given  the  E.M.F.  ofeach  combination,  all  of  which,  with 
the  exception  of  oxygon,  sulphur,  and  water,  are  iloter 
mined  by  experiment,  most  of  them  being  well-known  and 
lucepted  rabies.  In  the  c.a*fl  of  oxygen,  sulphur,  and  water,j 
the  E.M.F.  is  calculated  as  expltiined  above,  and  are  merely  J^ 
jriven  for  comiuirison.  No  actual  battery  corresponding  to 
these  materials  exista. 

In  the  second  column  on  the  rigbthand  side  Lt  given  the 
number  of  pounds  of  zinc  rwinired  per  h.p.  houria  the  case 
of  each  combination.  For  exainido,  a  vine  and  copjier  sul- 
phate (Duniell)  Uttery  requires  1-tiG  pounds  of  zinc  per  h.p. 
nour  of  electrical  eriergj-  produced. 

In  the  next  column  I  give  the  weight  of  dejiolarizer 
roquirud  i>er  h.p.  hour  in  the  case  of  each  combination.  Fop 
ex.imjtle,  a  battery  rec|uiros  TrQ!i  |>ounda  of  the  mixture  o( 
three  [>arts  of  {lotiisanim  bichromate,  and  seven  parta  of 
sult>hitric  acid,  which  is  about  the  ordinary  strong 
biearomatc  solution  for  iKiroua  coll  batteries.  Of  course  the 
water  required  for  the  solution  is  not  considered  here,  or  in 
any  of  the  other  figures  of  the  table-s,  because  it  costs ' 
nothing  and  servos  merely  as  a  mudiuin  of  electrical  action; 
but  if  tho  total  weight  of  solution  is  desii'ud,  the  weight  of 
water  mn.*t  be  abided. 

The  wei};ht  of  tlie  different  materials  coiLsumed  per 
anqterchour  is  t;ivcn  in  tho  next  column.  Those  iiguros 
lu-e  obtained  directly  from  the  electro-chemical  o([uiviuenta 
in  the  third  column  by  dividing  by  125  ;  in  fact,  they  are 
simply  the  electro-chemical  equivalents  i»  pounds  per 
ampere-hour. 

ft  should  always  bo  carefully  noted  that  the  weight  con- 
sumed )>er  amjwre-hour  is  that  rettuired  in  rnich  eelt  la  sni^^, 
whereas  in  the  case  of  borBe-|x>wer  hours  the  weight  given 
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in  the  table  is  Uie  totAl  weight  aaeii,  no  matter  how  many 
cell*  thdrfi  arc  or  how  they  are  arratigod. 

Ill  the  next  la  the  last  column  is  civeii  the  wholesale 
eodt  {Mr  pound  of  the  dilT«r«nt  matomia.  These  pi-ic««  am 
of  courae  very  difGcult  to  fix,  beciuse  they  depend  upon 
the  market  and  v»ry  greatly  ujHiti  thi>  <)uiintitie«i  bouj^ht  ; 
hilt  the  prices  I  ha%'e  hero  are  very  low,  and  ordinary  oon- 
RiimerH  would  hare  to  pay  twice  as  much  in  most  cases; 
thej-  give,  however,  some  ides,  of  cost«. 

In  the  last  column,  I  have  given  the  cost  of  l>oth  mate- 
rials, zinc  and  depolariser,  added  together.  [  hiive  nut 
here  conMidered  the  vatno«  of  the  produt-t^,  kecaunu  it  is 
very  difficult  to  iMtim:itti  the  com  of  colloctinj:  und  utilising 
residues.  In  tbu  caAe  of  silver  chloride,  tho  Ailvtir  re»ti]tiii^ 
from  the  action  would,  of  course,  be  worth  a  large  |Kpnion 
of  the  cn«t  of  the  onginal  I'hioridn. 

Oito  of  tho  irit«rcsting  ]K>inl«  which  this  tnblc  )>how8  is 
the  total  weight  rctjnirerl  i»er  horsc|>ower  hour.  For 
oxample,  M  pound  of  zinc  an<l  I^O'l  jKjumlR  of  chlorine, 
making  a  total  of  almost  exactly  3  [>ound«,  would  ]>ro<luce 
1  h.]x  of  current  for  one  hour  if  uU  of  the  cbomical  eiiei'g>' 
could  be  eonverl.w!  into  elfctnc  energy. 

Thlit  liriii^  up  the  <(ucstion  of  how  targe  a  porcentafjc  of 
the  chemical  cncrjo"  am  be  utilised,  or,  in  othor  wnnla,  the 
cfltcifnry  of  chpmic.il  gencraton".  This  efficiency  ia  higher, 
I  think,  thun  it  i»  gcn«ni]ly  nuppo<ied  to  he.  1  have  no 
oxuct  fiyiu'Cs  iiiwn  thia  point,  but  1  havo  tested  several 
times  the  weight  of  zinc  coiiBumcd  coniimrod  with  the  theo- 
retical amount,  and  1  have  found  that  uven  in  a  plunge 
battery,  where  the  bichromate  solution  wa«  directly  in  cou- 
taut  with  the  zinc  and  the  opportunity  for  local  action  was 
a  maximum,  that  the  xinu  efficiency  wus  us  hi);h  as  75  per 
cent.,  and  in  one  case  SO  per  cent.  *In  a  porous  cell  battery 
with  unmlf^mated  zinc,  where  there  yam  little  or  no  cuiuo 
for  loal  action,  I  believe  the  nine  ctHcidiicy  would  he  as 
high  as  90  jjot  eunt.,  and  1  should  not  he  suiiirised  to  find 
it  iis  high  as  9fi  or  '.t7  |»er  cent. 

The  efticienc}'  tif  ih*;  dupilMriser  i*  (generally  lower  than 
thHt  of  the  zinc,  IwuiitiHe  thcri*  ii"  genemlly  a  goixl  dt':»l  of 
chemical  enotg^'  left  in  the  solution  after  it  is  too  weak  for 
satisfactui'y  work.  The  efficiency  nf  the  Uic:hroniii(*'. 
solution  in  the  plunge  tmU-ery  I  hiive  just  refeiTwl  to  whk 
only  about  45  per  cent,  of  the  tot*!  theoretical  power. 
But  thin  is  very  low,  becaiL>)c  tho  solution  haa  to  he  weak 
in  acid  on  account  of  Itoing  used  in  contart  with  the  zinc. 
In  tho  cane  of  a  cornier  milphato  battery,  whore  the  ery^tale 
of  Bulphatft  arc  oitcn  almost  entirely  usod  up.  1  think  the 
effliiieucy  wmild  \w.  as  high  as  HO  or  90  |ier  cent. 

Tfift  ettlciency  I  ajvoiilt  of  hero  is  Him|)ly  the  ehfmUal 
ufScicticy  in  the  Ixitt'Cry ;  the  f;dl  of  potential  in  the 
battery  due  to  its  inicnial  rcsisUiiice  comittircil  to  the 
oxtemnJ  is  nn'tthi>r  loss  n'hich  has  to  I>l>  added  tti  the 
ohcmtc^  loHs  ill  determining  the  total  efficiency.  The  \>v»»i- 
bilities  of  chemical  i;ctienitors  ate  therefore  alinoat  iiiHnile, 
aince  it  rw)uires  tfitiureticiilly  s  total  of  only  two  uonnds  of 
sine  and  chIotine,andtwo]Kinnda  of  zinc  and  chromic  acid  per 
hun<«  [lower  hoiu',  and  etince  the  cfKciency  of  Ijatteiie*  can 
eaaily  he  made  as  high  as  Itt  per  cent.,  it  follows  that  lesa 
than  three  jtounds  of  material  is  actually  ro(|iiir(vl  per 
honie-|Kiwer  hour ;  but  unfortunately  the  water  for  the 
solution,  the  contuiiiJnjf  ves.<tel,  olc<:Ii'odca,  &c.,  aro  ao 
heavy  tliat  the  total  wuigbt  in  very  many  times  groater. 
The  possible  and  the  uctiuil  battery  arc  thus  very  far 
apart.  If  we  use  metals  of  higher  chemical  affinity  and 
L.M.K  than  «inc,  the  IheorolicaJ  weight  of  material 
ret^uiroil  is  cvcti  less  ;  only  one  [lound  total  of  chlorine  and 
magneMiura  nrn  renuin^l  jHir  hon^iiowor  hour,  with 
meUillie  stMlium  and  free  chlorine  having  a  c:ileulatt<d 
E.M.F.  of  4  volta  it  would  only  take  alwut  '8  pound  [ler 
horsc-powor. 

The  caaiest  and  Iiest  sohilion  of  the  problem,  however, 
doM  not  aeem  to  \te  the  use  of  more  jMiwerful  metuU  than 
due.  The  latter  is  powerftil  enough  ;  it  only  takes,  as  we 
have  seen,  about  one  pound  of  it  per  h.|^i.  hour  with 
nitric  acid,  chromic  acid  or  biehroniiite  solution,  and  less 
than  two  pounds  with  copper  sulphate,  Tho  opiK.rtnnity 
fur  improvement  suoinn  to  lie  more  in  the  <ln-eclion  of 
perfecting  ihi'  genei'al  form  of  Uitteries.  The  apjiamUts  ia 
at  fault,  not  the  chfuiiod  adwn.  Moreover,  einc  ie  about  aa 
hi^h  on  Ibe  electro-poaitjre  scale  as  it  is  safo  to  go,  so  long 


Tasue    a.— E.M.F.  protluead  "by  different  metsla  in  conitiinitieiui 
with  rraa  ehlorinc  in  Mlntioai  of— 
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1-99 
S-02 
3-67 

1-50 
1-40 
1-68 
1-68 
1S7 
1-15 
1-2& 
1-27 


2-8& 
216 
1-93 
1-98 
1-6S 
145 
1-33 
lb6 
1-66 
l-M 
1-10 

roB 

1-19 


51 

2-11 

1-9 

«■ 

1-6 

1-43 

1-33 

161 

163 

l-3« 

l-ll 

1-22 

121 


Table  B  — E.M.K.  ortlilTarent  mrta^Hwitb  IkmbranlBslnaoliittciuof 


Av«irsg». 


— 

Bromtdc 

Kick«1 

PitlW. 

Uroiiiidc, 

Hydro- 

itrumic. 

Acid. 

Magoet. 

Bi«mi(lt' 
wnk. 

Mafiiitaium.. 

2-£6 

S*4& 

S-51 

87 

2-57 

Zinc    

isa 

l-7fl 

1-83 

1-79 

1-95 

(Tadmtuin   .. 

i* 

I-H 

162 

1-&7 

161 

AluTiilniiim.. 

1-5 

1-46 

1-47 

1-46 

1-6 

Iron      ,  

1-22 

1-26 

1-31 

i^a6 

123 

Cnbalt     

11 

1-02 

I-OS 

l-Vt 

1-13 

Kickel 

■8 

-85- -B 

■8 

■OT 

■w 

rm 

1-lS 

1*31 

1-5 

1-88 

1«7 

I^ail 

1-4 

1-27 

1» 

1-28 



Ci>|>p«i     . , , 

l-0!S 

-96 

IDI 

■89 

1-03 

Silver      ,  . 

97 

■94 

■97 

■9& 

-9J 

ADiimoiiy  ... 

■99 

■74 

■71 

■97 

■97 

Bisniutb...... 

-92 

■9 

■9& 

•88 

-«! 

S-S6 

1-79 

1-56 

1-53 

13 

1-06 

86 
1-3 
f33 
1-02 

■95 

-8 

-S3 


TablbO.  — B.M.F.  or4ifl«Tenttn»tKl9  wjlkfrt*  iodin* in MlntUn*  of— 


}|«4(iieuuin  ..  . 

7.iiit  

C«diniuiii 

Aliiminiani  „ 

Iroii .(.. 

Colwlt  

Nickol  . .. 

Till 

U*.l 

Oipl^cr 

SilviT „.,., 

Antimoay    , 

ilitmiith 


MsgTlM. 

IoJl.l«. 

7.ms 
Inliile. 

202 

155 

123 

1-12 

112 

•96 

S3 

■69 

•6 

■6 

42 

'35 

-72 

82 

-63 

■67 

■6& 

■67 

■41 

■47 

■39 

■46 

Potus.    AvnvM, 
Iodid«.  : 


21)0 
1S9 
113 
■87 
'M 
■6 
-37 
■69 
&S 
-6S 
•64 
'06 
■42 


2  01 
1-25 
1-18 
-SB 
■68 
51 
36 
71 
85 
-M 
■t& 
'44 
-43 


TaiiLB  D.— C«ii{«riw)n  orth«  E.M.I''.    tkkalKUi!  (torn  tlis  boat  of 
coniMnatiuti  iml  tiie  K.H.F.  iletr.nninoil  by  cxfcrinitnt. 


Metslii. 


Uagaeslum.. 
Zia«  .. 
Csdinfum  ... 
Alnininiutn. , 
Iron  .. 
Colwll 
Nickel 

Tin 

Lm'1  ,. 
Copper 
SUvcr 
Aiitimaiiy ... 
Bismntb  .. 


ColJibtli- 

ing  with 
Chioriiip 

Det»mi. 

Broiiiiue 

CbIo. 

Detcnii. 

[odius 
Cak. 

Oeic, 

S^ 

31 

209 

a- 

211 
1-9 

1-68 
l'S8 

1-79 
1-68 

1-06 

■97 

2-3 

2- 

I  7 

1-63 

I -00 

1-75 

1-6 

1-5 

1-3 

■as 

164 

l-« 

1-67 

133 

1'7: 

161 

l'& 

13 

176 

1-65 

1-38 

1-33 

■86 

1-4 

1-32 

1'07 

1-02 

■68 

125 

1  11 

-96 

-95 

■69 

1-3 

122 

1-3 

121 

D«t(!niL 


1-28 

1-12 

■88 

-66 


83 
'64 
66 


Tasi.b  E.— E.M.P.  fvodua^i  bv  diflereut  in«tttl»  aubstttulcil  for  due 
in  ft  t>*utcU'«  crtl. 


MctAls.  T<ihi. 

«lac    1-08 

CkdiniuKi    ■TS 

Alumintun. ,....  -ftfi 

Iron     ■« 

Cob*tt „„.  -40 

NicW 1 


Mctak. 

Leul   

Copptr  ... 
ailVi»  ..,. 
Autimoay 
Hinratli... 


VoltR. 

-68 
•07 
•08 
-08 
■17 


A 


gn 


.mter  is  present     Even  in  the  cam  of  sine,  iu  nfliiiity 

l^V^geo  ta  greater  than  that  nf  hydrogen  ;  it  is  thorcforo 
only  b}'  tolerance,  so  to  upeaV,  that  Kinc  r«niain.<)  iiasAive  in 
the  (treaencR  of  writer.  If  it  i*  not  properly  ^imiilg-amiiled, 
or  if  the  solution  is  t>M)  strong,  locul  notion  4]ocs  occur.  U 
in  place  nf  Kinc  wc   use  any  morn  electro- jiositivc  metal, 

lese    troiihlex    are    aggravated,     ^^'ilh    niagnesinm,    int 

Ample,  there  uro  only  T»ry  few  sohition*  in  which  it  will 
k1  without  xi'cat  local  action.     MetiU  of  still  hif-hci' 

wer,  siicb  as  sodium,  cannot  be  itaed  at  a)l  in  the  jireserice 
of  water.  JahWhkolF  liiu,  I  lielievc,  made  cells  in  which 
lodiuiD  is  u&fid  with  dnnip  clotb,  bub  Urn  can  banlly  be 

iiisideroil  m  water. 

The  proper  vmy  to  iiae  metals  of  great  cliemicsl  miergy 
would  seem  to  be  wic^  liquids  which  do  not  coiituiu  any 
oxygen,  hut  unlartnnat«ly  sitch  aulution»  are  not  generally 
^ood  uonductura.  Atiulb^r  [taesible  plan  is  to  employ  a 
ftiaed  elixtrolyto,  but  thi«  involves  the  serious  diffictuty  of 
iiiainlatuing  il  in  the  fuHoii  »tito, 

So  f;tr  ax  1  can  (tee,  xiiic  is  a,  very  satisfactory   ponitive 

atoriat  for  latteries.  After  all,  it  is  chenper  than  any 
other  aictal  except  iron.  It  is  a  sufliciontly  good  conductor 
and  le.'Ui  dirty  and  liable  to  corrosion  than  aluioat  any  other 
iiieUl  ;  it  ia  hImo,  tw  I  have  juut  shown,  about  a»  high  on  the 
olcctro-positivc  list  as  it  aafc  to  ga 

The  electiYi-nogKtive  material^  on  the  other  baud,  leave 
T  more  to  desired.     They  ore  genemlly  very  ex|)eiiJiive, 

ry  troublotome  to  handle,  and  introduce  that  quality  of 
'  simjtle  dirtincm,  to  which  ito  other  iwino  can  tie  ajiplied, 
a-nd  which  is  really  the  moat  serious  objection  to  halleriox. 
The  electnvnegativea  will,  howerer,  do  the  work,  and  as  we 
have  seen  it  iicluatly  requii'es  very  little  wcij^ht  to  give  a 
great  deal  of  power,  if  the  maturtaU  could  only  I>e  used  hi 
a  more  perfeet  manner  than  at  present,  Thiit  xueiiiK  to  bu 
the  thing  to  hope  for.  Another  acrioiis  diSiculty  with 
batteries  is  their  nigh  internal  resUtance.  A  dynamo  can 
easily  1)0  made  to  give  100  volts  with  n  thousanilLh  ora  few 
ten  th&asajidths  of  an  ohm  int«m«l  resistance,  hence  their 
great  output ;  but  a  battory  cabbie  of  giving  100  volt« 
with  only  one  tboaiiiandth   of  an  ohm  iateroaT  redstance 

uld  prolwhly  fill  tbi*  house. 

In  this  connection  it  will  bo  intereoUng  to  consider  bow 

.ny  celU  of  ordinary  gravity  battery  are  required  to 
'give  one  horse-jiower  of  current.  I-^h  cell  will  give  one 
volt,  and  nut  mure  thun  hulf  an  am)X!i-e  under  normal  con- 
ditions ;  hence  each  cell  fiirtuiflict  half  a  watt,  or  about 
1.500  cells  to  the  horse-power  1  Thuso  cells  would,  how- 
ever, give  that  power  for  a  long  time  ;  but  the  fact  remains 


or  1. 
^fcthee 

^Ktuii 

of 


m. 


m 


that  that  very  largo  tiurabor  is  required  tc  produce  the 
jtowcr  which  a  dynamo  not  much  larger  than  one's  hat  will 
generate. 

[n  eonclusion,  I  would  say  that  I  am  by  no  meana  a 
Sceptic  in  regard  to  cbemi-ial  generators  of  electricity.  The 
IMMsibilities  oi-o  very,  very  grout,  aa  I  have  shown  ;  Ijut 
these  jKissibilitie*  do  not  seem  to  ba%-e  been  brought  to 
I'salily  in  a  very  perfect  manner  as  yet.  Bill  battarie.t,  even 
in  the  imperfuut  statu  in  which  Ihey  exist  to-day,  have  their 
lueful  and  legitimate  function.  A  Leclancb^-  coll  is  exceed- 
ingly well  aitapted  to  ringing  electric  bells  intermittently 
uiiil  to  tele|thone  work,  and  gravity  batteries  have  long  done 
good  service  for  telegni]ibic  piu-puaea. 

But  when  it  comes  tu  developing  any  considerable 
amount  of  actiul  power,  tlteii  the  limitations  become  appa 
rent.  When  we  remember  that  bitlery  electricity  will 
certjiiidy  cost  in  pnictiee  .'lO  cents  per  fiorse-power  hour, 
since  the  materials -alone  cost  25  cents,  and  th-it  dynamo 
electricity  only  costa  two  renta  |>er  horae-iKiwer  hour,  the 
claims  of  some  primary  battery  electric  lighting  promoters 
*how  up  in  their  true  light.  As  a  luxury,  of  courae,  it 
nmkos  very  little  iliflercnee  what  it  costs,  hut  even  ibuu 
people  soon  tire  of  paying  very  high  prices  for  tluit  kind 
of  a  hixiir}'.  For  small  electric  lighting,  and  small  power 
in  spccitkl  cases,  buttories  arc  useful,  i.<articuliirly  where  no 
other  source  of  cturont  is  uvailablo.  A  physician  or  dentist, 
to  whom  a  borse-jxiwer  hour  may  be  worth  hundreds  of 
dollars,  could  nimoat  afford  to  use  a  chloride  of  silver 
battery  and  throw  away  the  silver. 


A  Simple  Eleotroacopa. — In  examining  the  dry 
film  oC  colUxiiuii,  I'l'iif.  .Iiiin'ii\ski  lias  fouud  th.it  it  rj^n  be 
electrified  negativoly  with  great  facility,  It  is  sufficient  to 
ruh  it  slightly  between  the  fingers.  As.it  is  extremely 
thin,  il  will  .xpproat'b  object*  electrified  iHisiiively,  and 
repelled  from  those  negatively  eleclritied.  In  this  way, 
with  a  strip  uf  collodion  film,  tlio  jHilarity  of  electiified 
objects  can  be  readily  verified.  To  pre{Mre  the  film  the 
couoilinn  is  i»oured  on  a  glass  of  watei',  and  after  the  ether 
is  evaporated  the  film  which  remains  can  be  easily  removed 
and  cut  intu  long,  stmight  stripe,  each  of  which  constitutee 
a  perfect  eleclmscope-.  Those  Imnds  should  be  kept  in  an 
obflctii'e  place.  The  author  mentions  these  fact«  with  the 
idea  that  such  a  simple  and  ready  otcclroscopc  may 
be  very  useful  to  physicists. — Btigfian  Physico-Chrmkal 
Journal. 
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PHYSICAL  SOCIETY    May  28. 

Mft  SuEi.Foet<  BmwELL,  F.R.S.,  Ticc- I'riBiilfliil,  iii  the  fhnit. 

Mr,  8l  O.  RobrrtN  vim.  elisrted  a  meinlxjr  of  tlir  Sonicty. 

Ttiit  fiiiliiU'iii;,'  '■"Niiiriii[ii.'»tt<i[i"  ttiri'  ii-ml  -^ 

"Not«  an  the  0«v«nliig  of  BoetVMaoCort,"  by  Vr^t*.  W.  E. 

AjTtiiii  .iiiil  .1.  I'niry.  In  a  p*p(V  w*"l  befoi-e  tho  Society  t>r T>-le(i;raph- 
Kiigiiii'T^.  ill  IS32.  tU<i  aiitnora  ilmliiMd  the  conilitiaiii  uT  xeU-rqjpiln- 
li'in  rt  •l-.-Iiiiinntnri  for  varjing  lowl  wWiiiiiitiiiltcil  »i  Iit  atfniin'ftul 
[loli.'iitial  01  with  caummit  currtiii.  Tiv  ccuii!ili«nn  iimilvnl  ■'liirtr- 
leiilial  uindiiiK."  i.e.  thcuaoof  Anhititt  iiiolor  witlisrriri'lri[iax>Jrtuili|; 
vuile.  Willi  tUauiTuuKCiiivul  foirlj'  gov]  ri^gnUljoii  liM  UriiQli  niiiol, 
Vnit  <jwiri|;  to  wuut  i>f  eCunolny  'li"  iiii'[|iih|ii  liavii  )i'>l  lii'iin  linvi'Iofif-l 
fui'lii«r.  SiiiCi-  tilled  siiotllcr  uii-nii^^ iii>'ii1 ,  in -n-Iiirli  a  siiii[>li!  xhiiul 
liiiitor  i''  luivl  an>i  a  rvu-  Eu?i.'uiiiulator«  jilwixl  in  ^«li•u  M'itli  ll>u  armn 
tuix-.  Ijru  liccii  iti'tljwd  Tur  trurkiti^  ili  it  i<i>ilalant  ciLrit'til  HyktpTu.  Ily 
uiiMdi  i)t  a  luit/iMiT  awiitli  llir  ■(rciiiiiiiUlori  call  'if  e!iLiij;i-ii  whi'L  llio 
iiifitur  Li  at  I'l-Ht.  Uii  lli(iaiuitii|ili«ti  that  llir  R.M.t'.  oriiii>l<ir«L>  f^vvii 
by  B='iO'i  <Z)  wLcrt  n  =  ili-'ril,  'A  ~  iiumbcmf  luni*  mi  iiufc-in'l-  aii'l 
n  and  t  *re  c> imtaiiU,  it  ia  aliovni  that  the  upeisi  at  vhiL:iL  a  Miitor  will 
i„  _!..._  1...  «=t  +  a*ii>  .....I. ..^* .C=#-iiw 


(^ven>  is  gIvMi  by 


nd  thu  QotuUnt  nurait 


wlirta  :i  anil  u  aiv  111*  mti'tailCCt  ^f  Ui*    •! t  aii'I  annatliic  i-[tii)ii'>:- 

tiv«'1y.  anil  .■ami  i'  th*  E.  U.K.  anil  r**»«l«iipn  o(  t!i»  iiccu  inula  In  m 
Sia<s«  ■)  aiiit  n'  may  bo  imall,  hiiiI  u  i/  iio(  laifip,  tt>t>  Taliio  of ''  ni'ixl  not 
be  gtvM  Id  git«  a  cuiiHiJerabl^  valiia  for  C,  ftTid  ihnii  only  ■  aniall 
uumt'i'f  I'f  3i*':uiiiuUiI<iiiwiil  ))«  ii'ijiiin"!. 

■-OdUic  rormoln  »r  BttmonUl  Mad  Ha*«kor  far  tb«  Linbig-petMr 

of  MAgBCta,"  by  l-*r<if,  S, !'.  Tbr"iii»A[i.  n.Si-,,n'a'i  liy  Prof.  I'wry.  'i'lii; 
fgniiul".-  rtfrntd  to  aro  1'  OC  "  ,^W*aiid  l'  =  ii  '  yf\\'^  n;*i*cliv«ly, 
wlivre  l'=  lifting  i>oif*r,  W  -niMa  of  luagiint,  amli'iaoniiirtaiit  ijufipiid- 
Mg  oil  tlxi  niatriial  ami  ■liii]*  of  th«  ma^UOt.  Tli«M  fwmula-.  the 
Biithnr  xhnwtf,  ■]■•  <>i]mraTiiiittniuvi»Kt)i*tUie]iniiiK  [lower  of  iiiH^ftiutii 
in  wliirli  t)>i>  inagn'tir  imlnclinn  ft  haa  Ih'fii  oiriiitl  lo  ui  i-<|uiU  ilcf^itn.'. 
in  [iroiMirl'Oiial  to  the  jiolar  sllitncei,  nml  ihnt  liit-L-kcr'i  curllidviil  u  U 
{iroiKiL'llonal    to  11^  through  tli«   uiifaw.      AanuiuitiK  lliv   imliictioii 

iinirm-ni  orer  thp  uirfu'-n,  it  isiihown  tlut  P=i>j.  IP  A.  whi-re  A=^ar(>a 


8T 
convcniint  nKlhoii  of  ilrttTiiiiii 
u)n>u     tilt!     I'll  11    Overtoil    a  I    a 
invaaurml    in     kilf-*,    and    A    in 


anil  U  tli« 


cf  aitrfati'.  aiiil  tliU  Kirpn  a  \rry 
iitg  B  rruiii  nirnauraitiiMita  inutlT 
Kircu    iKilat    iur(ac«.      If    P    be  _ 

Kjiiaru  <nar,,  iliv  formula  hr   B  bdcomci  11  =  6,000     /L_ 

nivaJiarMDeiita  lie  maiU  hi  pmiiitla  an<l  inrhm  tliv  cotiotant  ImCDiDca 
1,517.  Il  will  bo  nodlly  a««n  thai  the  ^atrr  pownr  of  oinall 
inapietH  {u  jiroparlfoii  to  vciglit  dwit  not  ivqiiirc  hi  iUu|>l*iiatit>ii 
tbt-  HJliivliim-?  allcgnl  fact  Itiat  Biimll  [liw-i-H  rf  i.Ii'.lcaulio  iiior*  highly 
iiinf-url iw .1  than  l»r(p5  oui-»,  fnr  if  B  >w  lhl^  •uiiin,  llii"  lirKngiMmur  will 
bu  [i«o|Kirlioii>l  ta  th«  [luUr  KiiriM'e.  an<i  not  lO'  n-«ight.  and  heniio 
mint  iMCMaarily  he  grvatei  ii!lntiv«ly  to  weight  in  amall  miurnetj.  In  Ihe 
(«aaorel«ctrciiuau;iiel*furiailu(-tluiiitb«(«-iHn6,000and  16^000,  belive^u 

.16,000-  B 


whicli  the  pormcability,  |i,  ia  approxiraatcly  given  by  n- 

32  8  i     y 


the  lirtin(['{>owrr  i»  ihonn  to 


/      32 


3-2 
2-bblJ      Whew  Fi.  in 

kiIo«,  A  ill  B<|uare  ccnlimubtv,  ST=aviprre  turn*  and /=iumui  Icugtb 
of  tb*  iniiK»?tio  circuit. 

"  Bxpanmaau  om  Blsclrolyilik"  Part  II..  IiT«otproo«l  Con* 

dnollos.'  Iiy  Mr.  \V.  \V.  MhI-Uiii-  list.  B.Sr.,  ami  Mr.  II.  Holdcii. 
B.Sc.  An  uliHtiBet  was  rrnil  hy  the  >S««r<tary.  Ttie  aiilliurH  liare 
uliacrvi-d   ivhvu  itruuf;  nulphuriu  udil  ia  UMid  aa  Ml   olcctrolyto,  lliv 

'lUu  triJiU.*  liaLiig  iif  plnl-iniiiii,  I  hat  thr  ilrciiiijioKitiuii  nearly  ('FaHVB  if, 

1>y  ilHiTSAliif!  the  r&>t8taiicc  in  ^lR?iilt,  it  h  altt'inptMl  to  uicrvaaf  the 
iMiTii-iit  lioyDiiil  a  wiUUi  ma.\lTiiuiri.  M'lieii  tliii  odndilion  icaUwl  the 
liiHiilaiiiiu'tuDilltioii)  inarrirwi  tti.  n'ruiKiiiji  tin?  ciirwil  iiiimeiiiatoly 
ri'Sl'iiM  lUu  ■.'(111(1  lit tivity.  Exiirrimmt  !>ho»»  llint  ili«  rurrfnt 
di'iisilv  I>  ail  iiiiportaut  fnctur,  and  that  tho  oninjioailiciii, 
viB^.-oaily,  luid  tclniicratur^  of  th»  «tec1riilTtc,  aa  well  na  llie  pre- 
viuu..  hl'ttaij  uf  till.'  i-lMtrcxlM  huvt  raiisidnr sliV  in)lu«DM  oi>  tho 
ourniiit  ili-nKity  at  nliidi  tbi'  iiTtulatiiift  t'mxtiliou  on-iin.  Tlit^  avat 
uf  thi?  itimiUtilijt  Inyti'  is  riuiiil  lu  Iip  dI  Ihn  anixli-.  aud  the  aiilliuia 
Uclii'i'c  il  line  Io»ery  wiuL-i'dtraUil  oci'l  fiirnii-"!  aroiiml  llii..  uleflrodr, 
trli(i»i  tijiLYilic  rtsiiiliuicc  it  vrrj  hijch.  HtjimiTiFiita  wore  alan 
tnaiic  with  (urhuu  aii.I  tt^ld  ticctrodca  ;aiid  iilicMt'ltotti:  actd,  raustic 
|k<tuKti.  wMtp,  iknd  aoiliuui  bciiii^iit'i  were  luctl  l.'.  oltvtroly t«s,  tlic rcMill 
of  whieli  •tpm  cftrnjiatlhtu  with  th«  eoiicwnt ration  hy|iAthi«iii  above 
ulnli'il.  The  |>o|ier  i>oiituiii»  an  htnl'Kii'jl  and  critltal  uut'oiiiit  of  nltiml 
[lUriiniiiNia,  and  labUa  uxiitnuin^  Lite  ntlluerlial  reiuUi  ublaiued  by 
tbc  anthon  are  pvuii. 
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LOCAL  OOVERXMENT  INt^iriRV. 

OiiTliuia<Jay,  May  Slat,  Major  TqII'mIi,  RE..  ou»  of  tho  tnapMtora 
of  tho  Lueal  UoveniniMit  BoanI,  b*ld  an  in.jniry  at  [lie  Town  Hall, 
Brailtonl,  in  r.<B|«(^l  lu  tho  a{>pIlDBtloii  of  the  Curpomtion  for  saDutloii 
to  iKirttiw  £20,000  fnr  Um  I'uriHiaca  uf  ilit  ^ropoaeil  cleotric  ligliliiig 
tiialallaliuTi  iu   the   homitgli.     Thurv  were  unly  about  lialf  a  dimii 

*  IrivciprcKtal  oiiidaclioa  »  wid  to  oooar  if  a  reTcrui  of  the  diroc- 
tion  of  ■  curtvut  oaUM  vny  «btiig<  in  ita  uiigDitudo. 


Krwna  iire*e>ut  iu  addition  to  tba  iusp-etor.  Aldamtan  Frodertck 
iMlman,  clinlmiiui  of  Iha  Ga*  Cominittoo,  anil  the  Town  Clerk 
(.Mr.  .MH>ow(>ii}  n'prMcnKMl  th«  CorporatioD ;  and  Hr.  J.  N.  Shcnibcvd, 
eWtiical  tii}-iiiL>er  tu  tliL*  Cr>r]iuraiioD,  was  alio  nreamt. 

1'hc  Tomi  Clerit,  in  Inyint;  ilio  CUM  of  Ui«  CoriioTAtioii  t>c(<m  tli« 
tiisti  fliii,  .Mftlid  lli.il  soiin--  linn-  »iuue  Iho  Oiriiorati-im  obtaiunl  ■  com- 
liruifitory  Act  i^f  I'lrluiiixnt  wliich  rinjwwi'tml  tWui  to  <ni|i|ily  olw- 
Iricnty  for  llijhfini;  (.uriio***  and  for  motirn  jkjwit.  By  that  Art  tw* 
y«a'a  f^tfc  KBi  f^Tou  ta  lIiD  CoTfkirAtlun.  within  wtitoli  tinw  llwy 
wn  to  do  ■ci!iivihiu|{  luwinU  jmtting  itiio  operatinii  tbr  piwers 
grantnd.  iiilijirt  lu  tlm  iiiiiulitiiiii  that  if  the  Cut]-"^*><>n  <''''  "*''  won 
williin  iliat  ]>rrioil,  ai.d  any  ctniifatiy  wialw-J  to  Luke  up  the  firojcct, 
ihp  pow>?i8  graiitfl  to  tho  (.'or]ii)iatian  aliaiilil  uut  stand  is  the 
way,  Uufocc  the  tw»  TtAn  expired,  howtTcr,  iJie  tloriioialion  totro- 
•Iiirnl  ft  ILill  into  I'arliament  Minlnining  claiiau  KN'kiuit  lo  itinke 
thcirclwli'ic  ligliling  powwr*  pennannnt.  Tlir  lluard  of  TVaile,  afla* 
coimderiii^  Tli!it  [Hiilinli  of  thn  Itill.  r-inm  to  llm  condiuion  ItMt  it 
wuuld  lie  uuilpMrAblp  to  WV*  ti)  tln>  (.'■ciqioralinci  Micli  jiowera  in  a  ytt- 
iiiuiiriit  foTiii.  hill  (mv  tnuui  an  usiirancfi  that  if  any  utbet  iicr*on> 
cauii!  lo  the  horougli  ivllli  any  pivject  ihi^  Cto^iorativu  iliodld  ffa  tMj 
(luiiitidi' red,  and  tlii^  jmUAr*  f^ruiili'd  tu  tluan  nboiiU  rtuiRin  in  thMr 
>ian<lt  unli^w  Th(n^  hfl  l>ei>n  iiiinwaonaliln  ami  wilful  default  od  tfadt 
fian.  .ll.ouT  lliat  Cinie,  aa  thp  Liur(«Gtor  would  1m  aware,  the  aul 
uf  ulw'iriL'  IlghtiitK  was  not  lo  bi  »lvancM)  aa  it  hiul  tiniv  tieoame, 
il  wiu  thiiueht  bfHi  to  let  the  mutter  rvmain  in  ahryiLiici]  for  «' 
jH'mliiiK  BUtli  iniprori'tutuiaaa  iiiij-hil-u  lua-lcv  ikiiaf  time  aftcrwaiJa 
a  compiiiiy  ta-nic  Iu  tlif  CWpt^wtiou  oud  mIivhI  for  |WTnii>«ioD  to  oirry 
cablo  over  tho  itrtcti.  'ITiin  wvinpil  to  th«  Cf-rpnnition  a  nwial  otjre- 
liouabk  hkhIc  of  pracedurc.  coniid^riTii;  the  wi>!gtit  of  thfl<raLlni  aial 
rnnKiqnr'iit  iliuij^r  to  the  puhtci' ;  and  xt  other  pMiion*,  inclniling  Iha 
I'ljiit  Ollire  iiiiihimli«^«,  wi-rc  ti-iiuin.il  to  larij  wtreatindcrKioDnd  in  tbe 
limy  parti  of  Ibr  town,  the  Ccirtioriitioit  ivfiiocd  the  a)i|iTicati(n.  To 
aoniQ  jwupin  il  might  Iiatc  •rrmRd  nngraoioiia  on  the  jNUt  of  tlio  Cor- 
pOTstioQ  ta  nfuao  lilnrty  to  lh«  company  to  uae  llifir  elecliio  |x>weri, 
wbil*  at  tlin  Mima  time  the  Coqwniiou  liad  limilat  )Mw«n  lint 
ni^loclwl  to  Mtry  th«ni  into  «II«ot.  Th«  (ia*  (^mmiltM  Ibauuht  it 
well  to  liriiigttic  KUbJfct  n)>  fnr  iliKOHUKi  ju  the  Cuuncil,  aud,  itljrin^ 
found  tlint  tbcre  wa«  likely  tn  tia  n  cotiaiiliratilr  dunaud  fur  tlM> 
L^lu<.■Lril'  light,  It  WAS.  ativt  full  hqiiiry  ami  cQutiilervtioti  of  the  nubjwt 
ill  all  iiB  IteaiinKH,  dciunulncd  that  tliv  Ci»|ionlJon  ahould  niak«  • 
»(art,  Xooiit*,  howvur.  j<-l  kii?«'  HUlTicient  of  ol«friri>^  lighting  lo 
juftify  llif  splli»K>ip  olac»ui['l-tB«y>iii>iii  fur  ttiowhoU  l«>nMi^li,  and 
It  wa«  thoitgbc  tktt  tbe  niMt  jndicion«  ini>d«  of  nroo«H]intt  woiiUI  t« 
for  tlie  Corinratiuti  to  i«l(wi  a  oHilral  poitiou  of  trie  Iitwb  biuI  to  hntc 

■  liniiUvl  Inatalktioli  put  down  luitil  ilHaHAeea  huw  far  tbe  projiict 
wna  eiiici:  anful.  Tlaiia  wuiii  ilicrefurc  preparul  ly  Mr.  SLoolbrod,  mei- 
iiiK  fur  the  CoriHiraiion,  and  it  wan  icBolvnl  to  wek  powers  to  botruw 

■  htnac«Hatr  uionvy  ;  and  the  Cotiatil  ItaTiiig  niailc  applicalJOB  to  tha 
Livat  llovi^mtnt^t  lloard  for  thai  fiuritoM,  aa  dir««tea  by  tlH>  Art  of 
ta8S,  tho  nwiit  wan  the  iinpiiry  now  biiug  lictd.  As  the  insfMlor 
well  know,  the  (^rpuralicin  iri»  reiiuimt  lo  give  tlx  utnioat  iwblifily 
to  "verytliing  chuy  did.  and  xurli  liail  l>»ti  lire  ease  in  the  jircsent 
inetanoc,  So  far  aa  cnuld  be  a^ocrtainnl,  the  nelieme  K«iiie<l  tu  meet 
with  voiy  c«iieml  apjiroral,  and  tbc  abaeacr  of  oMiovitiuu  «*» 
a  utTfing  t«*tinionv  in  Favoikr  of  tbi*  *i(.-W.  It  NbouJil  b«  dlaleii 
that  tlin  trailn  of  the  tnwn  vkM  of  •  |m!uliar  elunelvr,  and  tti» 
Ciii-poration  wvrn  told  by  Ibn  nitrehnnta  thai  the  electric 
light  wonlrl  bi>  a  gnsat  con*«nicnc«  to  them,  aa  farilitaiiiig 
the  matchiiuE  nf  liasnu  ol  tho  vtiona  isxtiU  rabrioi  |«n- 
ducvd  in  tht-  town,  a*  alio  in  aboviug  off  ti»c  varioua  abaJca  of 
colour.  It  leinaluod  for  tlie  inspector  to  My  wli«thcr  bo  fiilt  jtuCifiaJ 
in  recoianietiding  that  uinotioii  im  given  for  the  Cerpotalion  lo  borrow 
til*  araonut  for  wbi'-h  appli'-atinii  hwl  hepii  mwle.  It  wta  at  tirtt 
thought  that  £80,000  wonhl  tie  «iifBcnent  to  mi*>t  tli*  deaiaiMla,  bat 
when  tender*  had  been  rccLved  for  the  ntccwao'  work*,  il  w«*  found 
that  nearly  the  wholr  of  that  sum  would  be  abwrhoil,  and  tho  Cor^- 
ration  m|ii«itl<td  to  bo  allowvd  lo  amend  their  kppUcalion  aoaa  to  u- 
clud«  an  aildiliuiii.1  £5,000-  lo  the  year  1871  lh«  Orporation  boqgbt 
lip  ilie  undenaking  of  an  old  gu  ooniMny,  ami  it  migbt  pfkap  l« 
tuoitght  that  In  swlcing  now  lo  supitfy  elei'tririty  tliey  wer*  tiitliiig 
their  own  tlimata ;  but  being  iaiisDed  that  tliere  w«*  a  cirinand  for 
tli«  dectric  lieht.  they  withnrio  be  ahk  lo  tnpply  it  tJifnuetves,  and 
ao  uiaiutain  the  ciclusive  coatrol  of  IheatrNla,  aa  tkcy  wonapprrtMU- 
nivu  iliat  if  any  ttaJincMinpany  were  to  gvt  a  foothnld  in  tM  town 
thedifflcultiMof  the  Corporation  would  be  very  niu«h  enbanoad.  It 
wan  mo«t  ileitirabic  Ibst  only  on«  autliorilT  shonld  de*]  witli  tJie 
itreela,  and  every  arraDgemeut  uuulil  bo  uiMle  to  aroan  eounOHiy  ta 
carrying  out  tlie  pi-itiuct. 

AldomiAa  F.  Prtoatmnn  uildrd  bis  uuafimiattoa  to  tho  Tom 
C'li^rk's  Htiit<:iiii..nt,  uiid  i?ipUiu.."l  llie  deBimbiUlY  ol  having  ll>e  woifa 
pruit'iylrd   with    *b  ikuii    aa   practi'.'ililv.      Caiuidrritig  the  nuWtanlMl 

charM^b.>r  of  Ihr  pUnI  to  hi.'  laid  dciwn.  be  urged  that  the  t*na  of  t]i< 
tuikn  should  liL'  a%  k'li'g  us  po»lbU-. 

1'be  Town  Cl«rk  i>i'utioM'i.l  to  cmII  llr.  Shuoilired.  ftie  CoiMnttou'e 
eltY^crital  eiidiiiur ;  hut  llic  InnpeM«r  ilatol  tliat  the  engineer  hail 
alrtitdy  snpj'iied  )dm  wiili  tlie  fulliMt  particiilan,  and  tlul  no  further 
inlormnlion  «*>»  tvalty  DeMcd  uri  bii  |»rt,  ii'I>liti^  lliat  ibT-Tv  wa* 
iiijt1i>ng  in  ivlslion  In  the  whtnie  g^ntratly^t  arbiog  out  of  tba 
iiii(niiy  to  wbl"h  he  "ii«  Ibi-  luaii  uhjeoiiun.  Tli*  luvpeelwr  mnarWl 
llinl  th<>  livut  i-uiim<  tor  the  C»i'|Hirat)OT!  to  adopt  would  br  InaddfiMi  to 
the  Irrii'al  liov-tnTiicnt  tVioTd  a  )iii|.ti1em(.-nl3ty  applimtion  for  tbe 
(vli.Utiunal  £6,000  minirvl.  it  won  bii;liiy  deniiatilc  that  an  inquiry 
ehijuld  liuvc  bteii  held,  a«  the  eubjci.-t  n*ai  n«w  V>th  (o  the  Corporatiou 
end  the  Uejiortiiient,  lo.Wd.  be  beluvcd  the  Hradford  CoT]wwatioB 
wire  tbc  htHt  nmni(Ti|ial  Bntbodty  to  lah*  action  in  the  niantwi  tkry 
propuwd. 

On  thi'  mt>l!oti  of  AUwainn  **'—'"-,  nKointnl  by  Mr.  Joaepb 
Edmonitaon,  a  voir  »f  lliankx  was  poaecd  t«  thr  invi-nriur  f^.i  hik 
courtcav  in  contutting  the  iiiuuity,  and  U^f  TwUoeh  tiaving 
mjw&dvd,  tbe  pivcerUiiiiga  cloecd. 
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COMPANIES'  MEETINGS. 


SWAN  UNITED  ELECTBIC  LIGHT  COMPANY. 

An  eirti'itnnlin«nt  jcrnrral  rimUii]{  uf  liiQ  Swan  ITnicM  ElFctrit^  Li);lit 
Comiait]-,  Limited,  iraii  lirM  i>u  TnrnUy  at  IUk  (^liuon.ttTiwI  Hritcl, 
for  tlic  iiiitjHwr  nf  cnniiitmiic  niiil,  if  tUriiifflL  ileiinble,  tpiiTuvuiii 
nf  an  agr«cni«nt  <UU<d  May  &.  1888,  aiiil  ihji'Ip  bctwctii  the-  Coiuiu>iiy 
of  the  ftii' t"*'^  "*'' '''^  ^'"P'l^"'  C'(intin>TUtal«  luliai^ii  ie  forH  of 
tha  Dthir  pnrt,  nnil  o1  luUiannng  iho  Dttcctanc  to  lia  nil  ncUtiniiuaary 
for  ntn^int;  mmh  agroraiMil  into  nlFiict  Me.  Jmrxt*  SlaaU  Ffirlwi 
€(ocii|'i''il  llii'  chftir. 

in*  CbMman :  Ocntlvmon,  this  ia  n  roty  importAtit  meeting  for 
thcKliareliuliIcira  oftlib  CotiipAny.  I  will  try  U  be  an  brief  u  potmUo, 
tint  in  vi«w  of  lliu  grvnt  iiii|>urUiicv  alMl  jx-rplrxitv  af  tlio  maltur  1  am 
afraM  I  slull  iiol  W  very  vliurt,  I)och.u«i.'  1  Ihiiili  it  iinoemary  you 
Bhnnlil  ondpretaDd  wlutt  you  ars  about  to  do.  Wlmt  wo  ar*  atioiit  to 
do  la,  ill  Ctcl.  to  iinltate  abroad  wbal  ne  Iiave  <lone  vith  erMt  uilvau- 
ta^u  to  uurHclTMi  ut  hume.  You  kuoK'  tlie  liiitlui'y  iirUit>  I'liilcd  Ci)iii< 
|iaaT,  in  nliitli  yon  have  a  very  Ihikc  tiit«iu9t ;  you  aum  iu  liti;;jitii>ii 
with  tlie  Kdixnn  Cniiiimiy  ax  to  tliu  nspvctiva  ^teuts  of  Mr.  Swna 
and  Mt.  E»liiion  ia  Ijroal  llritaio  uo-l  Irnlauil.  Wo  took  very  «troii({ 
Tiswiof  thopnoiityaTulvaluoorilipSwiiii  lut^tiU.  Tli«y  lv>oli:'tlie**ni» 
viiiwit  ui  l«  priority  ami  valii*  of  tlii-  K'Il.suh  iwiii-iiLi.  ikiiil  we  were  fnaL 
T«rgiuff  il|>ciii  what  iniffbt  |iaiuiilily  havn  Uvii  niiti  tci  liiitlimmiuiiii'-ii— 
UtioatiiMi  to  thi^  litviMi — ti>  ai'itlii  U'liic'li  vs»  tlii--  [t">'<'i*«i'iR  inii'til. 
and  whrthor  tlurr  wm  niiy  |atcrit  at  all.  In  tlml  rtolo  of 
thiuga,  happily  for  m,  iii'uikitl  courkIji  pic  vailed.  Tlic  two 
eomiianiaii  vent  iinl  ti^^;t1ii'r  nii  llic  thmiry  of  mnkiiii;  ttin  bc&t 
of  ifhat  hnil  hnm  ilonn,  iLvniiuinf;  bnii).  fi<!i-ji  on  lioth  riilo,  in  liiiildiiig 
up  iIm  iiiiitnil  biiiiiiion».  wliirli  ^Hniild  iinvii  the  ailvnnlnpi  of  iircn'iilirig 
litigation,  the  raining  of  vaiy  dejioaca  r^utationa  aa  to  tlio  vkIup  of 
prloilLy  of  both  aeta  of  pateoU,  by  imitine  Uiern  both  fm-  the  purpoac 
flf  Oelcnce  aj^nsl  tha  oatninon  ftnemy,  Ilia  iDfriiisDi'.  Vow,  that  is 
wliat  vt  did  IU  BiiKlaxiil ;  it  waa  rather  nion  Moy  o«n  for  the  reaauii 
that  Llif»  EiJiioo  Coiniiaiiy  Itai]  got  thp  «iit<r<  conlritl  af  tho  Edianii 
patonta  in  Great  Britain  ntid  tlip  Swan  Company  had  gnt  the  <sutir« 
eantral  of  Ui«  Swan  |>iUi>nl><.  Tlmiv  wimv  no  other  Inlrii'HtA.  ilm 
ahroa'l  it  b  »  little  clilffmiit.  Then',  ha  here,  Mr.  Swau  and  Mr. 
ftli-icin  arc  faco  tn  fnPi';  n»  Iii'rc,  Uiii  our  ni'cuiw*  tho  nlhrr  of  iiifiijin"'- 
ngoni.  The  Swan  Conifuiny  ibroad  arc  in  the  «iiil-  jiuaitiuii  aA  lli<y 
wore  licrc — that  i*  to  !u>y,  v^h^rcror  palcula  hars  bc?n  ic){iiitcrcd  thoy 
are  the  Idle  pniui(uu.f>r><.  That  ii.  not  (]iittc  the  caac  with  the  Kdlion  ; 
they  Ream  to  harii  Ikvu  hnmhil  avrt  originally  to  one  or  iiiorv  parttei 
by  Mr.  Rili«OD,  and  bm  n'^>  hav^  to  dnni  uith  thinipi  as  wn  find  thuni,  it 
ia  not  much  good  goiog  into  Midr  luitnry.  Wo  Hiid,  hnwcvar,  that 
the  Biiiaon  Coiii|>Biiy,  of  TaiiB,  with  whom  w^  arc  dMiinu,  has  not  the 
cante  absolute  povrr  over  tho  [lauiila  for  tho  whole  of  Kiirop« 
tiiat  tho  Svrau  C'ampsiiy  haa,  or  tliAt  tbu  Bdiaoa  Cauipiuiy  had 
in  Great  Britain,  Von  will  aM  at  dim  tliat  1«1  to  rallier 
mors  dlSouliy  in  ixftoliation.  Ther«  hav«  b^n  mor^  "  Ri'.'hniaudi 
Id  the  Held."  Thp  Swan  Cmtipruiy  for  llii>  Inst  two  ycant  han  beau  not 
illdiipoaad,  in  view  uf  huit  pix>c««d!i(gi  on  tuteula.  Iu  canw  to  an 
avrmnniL  with  ih«  Ktliunn  f'cniiTHUiy  abrnad.  But  wc  were  fiKv  to  fart 
with  conMitvtahlo  ililfrnal  dimciiltiDa— in  fact,  to  know  whn  wv 
woi*  to  negotiftt*  with,  and  how  one  diatriet  wb«  to  br  prolectod  in 
which  oiin  xat  of  [ifoiiln  had  tli*  eomninnd,  and  anothci'  ia  which 
anothcrnnt  nf  peopla  had  thn  nomnuind.  Tliat  has  taken  a  grval  deal 
of  tinm,  ami  we  have  «>nie  to  the  conviclion  thnt  it  waa  wiiw  to  do 
abroad  wlkat  it  was  wiw  to  do  hen,  for  th«  very  aamo  iGiaMin*.  Wliiln 
oonfliuia  were  fsftiug  on.  there  waa  groai  iincfTiainly  and  cont  in  Bghl- 
ing.  Ia  tliQ  sHtmid  ii1b<«,  Iba  Ck(  of  thcro  bolug  liLiKaiion  liu»  a 
(laproiaiiig  «il«ct  no  lli*  »t>r«ad  o(  th«  i»v*nUoii.  Pooiik  il«  tint  liki^ 
to  go  into  inslallattDnn  and  nin  rialca  of  baing  wrred  with  notii^CM  fioin 
tiroa  to  time  that  thev  may  bi>  projiaring  tor  thonaalTea  tha  dsfiripo 
of  an  iufriuguQieiit  suit ;  Llio  object,  thurefon.*,  was  to  put  tbeae  tnni- 

IHUiiea  together.  The  ohjwt  aiiJ  t)iu  reamiu*  werv  ^uerally  wliat  I 
latK  Htati'<l — foi  the  gmTpoae  of  mnliiul  pnit«ntioii,  ailTuitngi',  and 
ildouoc,  t>ccauso  in  every  plaoo  in  Kiirn]ii'  thtrn:  utv  lota  of  ulrwr 
Mlowa  who  ^1  nialie  and  avU  lamp*  on  the  patent  of  Mr.  Edi^oii 
and  Mr.  Swan  and  poakct  the  bonntiti  ifwR  let  them.  Now  w«  ihall 
be  much  Ktrniignr  and  iinitJid  against  iiifriugi^n  by  havin({  liuth 
aoti  of  |wtleDt8  nnder  our  oonlnd  ;  anJ  bniidnt,  in  n  ptacn  in 
which  oits  patent  may  be  woak  in  anothnr  it  ni»y  t>r  utrotig. 
Wc  tlion  come  to  tltc  deliuatc  ]X)int  in  oil  tuch  nogotiations^tlni  rnla- 
tlro  value,  [l  b  very  difUcult  to  Cud  uut  uul  approoiate  thn  relative 
vnhii^ofwhatiB  {farliuilly  uukaowi),  bocauAe,  altlioQ^h  wo  hav»l)<^r<l  oC 
the.SK-anand  EdisoD  lamps  for  a  good  muiy  JMrs.  the  hininnu  ia 
still,  lo  to  t|ieak,  in  iti  iufancy.  It  is  a  gr«at  luidevnlojied  buniiivaa, 
ami  tlia  devetoiim^iiC  of  that  biulueaa  would  de[«nd  v«tv  much,  if  we 
ramaiiii^J  diilinct  cuiDiumDi,  iiiwn  who  won  lUu  imta.  If  the  rMult  of 
that  liLiifiiLiiin  wiui  to  bar  th-t-  Swan  ('oiitjaiiy  from  mauttfai; luring 
laiiijA  all  on'T  Europe,  and  to  giro  thu  I'Minon  <;uni[iaiiy,  Hu  ta  »]>i:ak, 
the  monopoly  of  tliat  manulotiture,  llir  rclnlivo  portioiia  or  valnvn 
would  he  greatly  altered.  Tho*c  nuMtion-i  hart  nevM  bean  brought  to 
iania.  Wo  ham  hitil  to  rtaort  to  the  only  known  foAtor  whieh 
fntlumoaa  men 'a  minitain  Ihn  eircnuiiLaniv..*,  that  in,  haring  lioth  ^iie 
on  the  theory  that  thn  patent*  nnic  valid  imtFuta.  Wc  liavc  each 
done  a  hiuiuces,  we  have  oafh  a  going  (Kmr-c^in.  The  biiaiiii»K'B  hare 
been  rouudud  ori  dilfurout  [V)ncj|jlvs.  We,  fcr  iustAiioe,  have 
IMU-I  oaeh  for  (Hit  [lal-^ulx  ;  thv  other  i>eoulv  have  hvuml  tlirniwlva 
to  pay  myaltiet  on  th^'ir  patenta.  We  liave  apent  n  givat  tlesl  of 
money  iu  ihear  for«i)^  eountriN  in  bringing;  our  biuinem  to  ita  giteiianl 
atandArd  of  eipantiiou. — well,  we  bare  gone  on  the  tiniplo  factnr, 
how  lunoh  work  hud  we  dune',  bow  inuny  Tainp!!  liad  wt^  nuiuufiicinrrd 
and  aniil,  Tllst  munnoil  to  be  one  ruaaoiiabk  fsuCor.  That  luu]  to  b(- 
mojiticd  by  nomr  R>>nAidenttiuiiii.  For  inatauoe,  if  thvav  suita  which 
mn  penili.iji  in  dillVivnl  oouulriwt — in  LtfnnJuy,  iu  Ft^uw,  in  Aii«fri«, 
and  in  Belgium— if  they  diould  go  abaolutcly  agaiuM  out  coini>aiiy  ar 


the  other,  that  would  be  *  very  dielurbing  factor ;  or  if  the  r««nU  waa 
to  throw  theio  i>atnnt»ojK)n  to  all  Iha  world,  we  aliouhl  botli  he  in  a 
badfUtc.  Jtanj  peonle  wovild  h«>itiito  tn  attack  •  tinitMl  onniiuny, 
but  no  OOP  wonld.  if  the  result  of  th*  aetion  of  the  two  companin*  waa 
to  proeUim  to  thr  world  titat  the  patents  ««tt)  uui  binding  and  were 
open  to  all.  Wo  have  lalen  niiidlar  riewi  on  both  lidea  of  llta 
relative  value  of  that  fsictor.  Fortiinalely,  the  niethml  of  conipiiltiig 
the  proparlloua  iloes  not  iiivnlvu  the  new™ily  nf  dtalinK  with  tijo 
ca|ilul  of  either  coiitpony  ;  in  going  into  th'  <|ue»liun  vF  whiT  it  has 
coot  "A"  or  *'B"  weharo  tafifn  llin  foclni  of  thebninnM*  eecnally 
dooa  as  the  baaia  of  th<<  ftitnre  diriaiMi  of  Lhr  prufitit  of  tha  biMintie'. 
The  thing  waa  Iu  ffn  rid  of  thii  liliKulion.  and  to  |irocniMl  ax  a  uuil»l 
enuijiuiy  til  exti-ii<l  thr  busiiiws.  The  nilminiMialion  cnala  will  nro* 
tiably  tmiunnewliat  diiiiiuinhed.  The  elRcirncy  of  the  lamp  will  be 
pMtly  iiTiprnve'!.  tho  piiblii;  rnbid  will  \>v  eol  at  rwt,  there  will 
Ec  no  alar(i'in>;  forolodiiign  lli»t  [w-nidp  niav  ImclndUugnl  iwinfringnre 
and  tiibject  to  legal  prxsL-dingn.  The  buuiuwm  will  incT«<a»  i  with 
the  inorViijie  of  niimbem  the  proDts  on  liimp<  will  gr/^atly  incrwiKp, 
This  ii  nnn  ot  thojui  bindneanMi  whnra  a  eenijMni lively  «in:4ll  niimbrr  of 
i«m|w  mrjina  a  iimrit  itii'iiiiiiiiikiahlu  in  cmtilulisoii  with  a  tuuoh  larger 
outj'Ut,  The  rtiarge-i  are  corn ptiin lively  gn-al  I'li  the  Mual!  iiuantitl'n, 
andarL'grwilly  diniiniahral  on  thr  iiifreiiwd  outjrat.  SiifniuiiDg,  uu  an 
output  of  a  i^uaitor  of  ■  million,  yo'i  make  a  rilidlincB  IniDn  ;  ifyoil 
irij;r('ii«'  tlip  oiilptit  t<i  bnlf  a  ndllinn,  Ibn  profit  may  b*  1».  Eld.  wliat 
we  tliink  it,  ihiit  our  plan  r.f  pnlliug  Ihrw  i»tiditi<>iia  loyelh-.'r  will 
etfwl  a  diiiilile  obji'ct — nut  only  inrmwi'  i.hi'  nut|uil.  but  it  will  iwluto 
the  ««t  of  each  tndiTiiliial  lamp,  fin  Omt  tin  profit  will  bo  (irrjitrr. 

In  imler  to  ciiiteM  In  legal  InnguuK'^  what  I  have  loliE  yon  in  ao 
iav  wimla.  it  linn  Inieu  netw«auiy  to  eutcr  into  nn  asrceiucnt  with  thb 
eontiiicntal  o>mjiaiiy  of  I'arifl,  and  1  hail  Imdf  f  jK-thaya  brirlly,  before 
Mil.niitling  the  aurvninnt  to  yOH  for  your  inforinatioii.  go  Ihroiigb 
the  .lilTftrnt  artielp',  no  that  you  can  unlnnd'nd  nxartlv  wlint  it  is. 
It  ii  to  bL-  n  iiidoii  of  the  two  Mtmpanies,  and  i-i  to  be  ii-all^i)  the  Coni- 
[Buiy  <!i-ni-Tal  of  Inrandi-iuiint  Lainj*,  Tlw  duration  of  ihe  (.^iiijiany 
M  to  I'e  lixrd  by  thr  ntatutM  vl1>  M  Deouinher  31,  ISM,  tliat 
being  iu  fact  about  thv  day,  or  a  little  beyond  tlio  day,  when  tbc 
jHittuta  of  )>oth  K-liMin  »iiil  Swan  tani]i!i  die.  Il  ia  a  few  wieke  in  eaao 
of  the  neo4>Aity  of  winding;  up  the  eonipanies.  In  thnt  evml  thorn 
WV.11M  he  time  lodo  il  ;  lint  lliat  Irriii  may  Imi  prulongtul  or  reilnewl, 
if  the  nmewity  should  arinr,  by  lb<i  mmlutiun  of  a  ainriat  meelliig 
ealleil  for  Cba  pnipow,  hut  only  whni  euob  rcHdutiou  ix  imaMit  by  a 
majority  of  tlireo-fourtli.!  of  thv  nharo  Mpitnl  ofiho  Company.  I  caii- 
noL  niynelf  aee  any  rdamn  to  believe  tiiat,  during  the  tens  of  the 
{•ateulH  ut  all  ev\>iilii,  thnr^  will  Imi  nny  ncoruity  to  int^cr#  with  tliia 
ftj4  a  going  coneom.  1  think  il  iKCtmrilitigly  likrly  that  iftbi-  bindni-iia 
ia  maunged  with  toli>rsbln  rniilnin^it  tbat  at  th>^  niid  nf  IheiiK  yrar^you 
will  have  a  well-esiablislieit  aoiog  onni.'em  not  prot"r»*-il  by  intenia  — 
whieli  will  then  beoiJL-n  to  all  the  world — lint  probably  umtecte"!  by  im- 
prorrd  iirncivaea  iibiuli  iu  Ihu  interval  inay  bo  lutciited  ;  at  all  evcnta, 
if  not  that,  hy  n  largv  TOunectiou  all  over  Burujw  atid  by  a  tt^do-inaik 
which  1  li<i(pe  will  harv  behind  it  Ih-  oharart>Tof  thi'  moit  elliKiont  and 
bc«t  ine*nih«oenl  lamp  whioh  can  then  be  |>mdneed.  If  that  bo  to, 
thia  C-ompnny  would  go  nu.  It  would  go  on,  I  suopow.  on  eoiidltioLS 
whi'h  wenerdnotevi'nniitipipate  now,  but  I  slioulu  think  pOBsiblj  very 
much  on  ilio  rrmditioni  of  thii  ngnrmcnt.  I  mitat  tell  yon 
chat  this  i*  to  bi?  a  Preneli  rompiny— that  ia  tn  say,  a 
Moci^le  anonyme,  which  ui  cquivabnt  to  our  limited  liabilily.  The 
KLwt  nf  the  CorutHuiy  will  bn  in  I'aiit,  but  may  l)e  traiiaferrc]  to  any 
other  plaee.  What  do  the  pnrtioa  bring  in  ?  Thii  ii  an  arrangnmoiit 
baHod  on  hriuf^ng  in  a  going  ontieem.  or  ralhr?  two  iping  noncama ; 
WG  proiMiBe  to  bring  in  what  we  have  got.  and  they  proposn  to  htiiig  in 
Hhat  ttiev  have  got.  What  they  would  bring  in  in  Frvncr,  Uolginrii, 
Analria,  Hungary,  and  Sjmin.  That  is  whrie  lli«  Eldiaon  iMtlenta  are 
luider  the  ctniLnd  of  thu  Coniiwtiy.  We  liriiig  in  Fraiier,  llelgiiim, 
Btwiia,  AiutriB,  Hnngary,  Italy,  .Sweden,  Korway,  and  I'oitt^al. 
There  ii  mxe  iiniiortaut  arf4  enliivly  left  out— that  ia  flermany.  The 
gentloiueii  in  Puria  bav*-  nut  tin'  ntiwer  of  conlroUlng  the  Eili*oii 
inlerpHt  in  (iiTinany,  and,  ok  I  liavtMiwI  ua.-a.<ii'iji  to  tell  you  at  someot 
(iiir  mofitinp,  in  nomiony,  atnongsl  oiliur  idoiTs,  wo  arf  in  litlgulion, 
But  it  is  u«t  impoRiible,  wh«ti  this  preliminary  step  liaa  bemi  lakeu, 
Uenuauy  may  follow,  lluwover,  Ucrmnny  ia  oxotuded  frooi 
llita  agTMlnent,  the  reason  being  that  thi>y  eannot  bring  in  Hat' 
many.  Thorn  i<  one  point  of  importaniw  wliieh  1  ahouli]  bu  wry 
glad  to  raaka  clear.  1  stuil  that  tliii  buKiuen  bud  limn  fontided 
oil  dillerent  prtneiplw  ;  whnnaa  wa  out  and  out  Imiiabt  the 
Swnn  [Ktlciits  by  itiiarcs  and  money,  the  foreign  pfuplr  nnh- 
initled  Iheinsvlvis  to  a  buc,  or  liiienec,  or  royalty,  I  thiik,  ia  the 
iiri>|>cr  term,  of  20  ocntiniM  a  lamp.  Thin  baa  Iwen  one  of  our  groat 
Ivones  of  contention  and  dilficultina.  these  20  cenlimo*.     Wall,  it  io  the 

Kjrmcnt  ma>lo  to  Mr.  Edison  for  bringing  in  liia  hraini)  an>1  lutanbi. 
France  hi-  got  a  royalty  of  aomewhst  under  2d,  on  all  tb«  lamps 
iiianufaiHun^d  wilbin  the  area  of  lhes<^  itatanla.  We  have  had  to  look 
at  lliiit,  aiiiiing^l  other  Lhinga,  and  ^e  havu  seen  fit — I  do  not  know 
that  I  need  i'ol«T  liru  larMly  iulo  tbu  dtKUKMun  of  why,  oi  a  luutter 
of  nnidonce,  end  after  fntl  eonsi delation — to  accept  that 20  (^pntirum  as 
a  ctiaigR  on  the  old  biiaineus,  but  only  for  the  Juration  e(  the  patents. 
New,  that  it  one  of  the  poinls  vlitch  madu  tu  in>d«t  m  alrongty  upon 
neh  (urty  bnariiig  ilx  own  burden.  Tim  contract  was  tliut  20 
RRnlimes  should  b>!  iviiil  ui  tuiig  ai  the  [^om|iaiir  eiialed.  Wc  have 
agreed  that  it  nlmll  dc  yruA  till  tin-  md  of  tlii!  latentn.  I  hnic  told 
you  what  evuryboily  briegs  in,  and  thu  cvintidr ration  for  brmging  it  in 
is  thr  i!icalien  of  a  ei'itAin  m luntity  ol  hharm  ii'pn-T«'nlit>g  nh.it  han 
betni  diwio  he-re  to  lorn— what  t  may  I'nl!  the  eiwt  af  l!i«  "Hair  u|i  to  iliite 
— and  a  further  amoiinl.  of  sliaii-4  mpresiiiling  tli<p  (upilal  whieh 
it  will  ba  necMsarv  to  find  ta  ilwelor  ihto  buxiiiow  from  timi 
10  time.  Now,  it  L*  nnt  a  big  thing ;  ynn  nroil  not  Iwi 
alannoil  hy  sujiiwsinK  you  havu  imuicitialelv  to  tind  nioio  capital. 
The  ebare  cupital  of  the  Cooi^ny  it  tu  h<;  2,000,000f. ,  which  is 

£SO,OIX>,  uf  wliioh  1.000,000f.  ulo  r<'pri«.<iit  in  fitlly-)>4id  >b.im   lb» 

valtuB  of  the  going  Mneeru  as  put  into  the  uoain»ii  ]wi.  and  the  other 


I,OOO,0O0f.  it  Iq  ht  tanAt  up  of  culi  contrilmtixl  by  Hid  ConiruiniDa  in 
tlwt  intjiprtivi!  jiri>iiortioi«  iii  whidi  the  jirofiu  of  llie  iini(*>it  Pinepm 
■I'ti  III  i*  divicii'il  Tliii  iliviflirFii  iif  tlii'SB  irtotiUw»8  H  Tiiry  siixioiia 
Hiattfr,  siiii  I  ill  ink  you  njiiv  nivf  tis  oredit  for  lisvin^  I;**!!  (-ureeiT** 
Iftrgplr  iiilcirtiii] — iiiit  thai  I  (Link  tlio  uioie  ('ockr-i  !iil1iiri)L-«  In  tlic 
fuir<.\ii)K!ili-i-kilDn  wliicti  ought  to  biud  ImiKiurallt?  nim  nctiiig  in  llx.- 
int«roat  of  otltctB  ;  but  itih  U  1ih»  cxrUiii  iiitimat.  lint  liiuiii;,  lint 
of  m!!,  Luf:o  t<liar«)i''Mort<,  nnA,  wti*t  is  mor^,  l]fint;  ilir  ti>i]>hcillv- 
tnieflt^l  illri>eUr«  of  tliin  Curii]uiiy,  *v  tisAile  thu  UATilL>*t  (■□wi'lc  %rit 
ahmi  tliu  timi">r11oii  :  uii'l  [  tlnuk  Mr.  Lfykml,  who  'nut  tiiki'ii  an 
iriironntir  itnl  of  jaiuB  ovur  tliU  inntter,  will  oifmo  n^illi  iiip  llint 
iro  hftTK  rcftMiti  to  >iv  rriy  w<ill  xAtuilicil  wiili  tliti  (imjinr- 
tiou*  btmidit  out.  W(<  think  that,  InvliiDti  ikt  the  mUtivp  work 
done  by  too  two  (Aiiiipaiiic* :   l-;">king  a(    tho  ri*kii  of  liti^lion  in 

LhiiM:    >lilT<^fcIlt     ^nutittiiv;     Inoking      nt     tho     )H>»itinii    witii-li     lhr»r 

tHinjiln  luit'i!  fpit  iiidi  ill  Pmnri^,  T^lgiuin,  nnil  Ant^tria  )>y  cnin- 
linsliotiK  wliirli  iWy  li;»v^  iiind"  with  iiii[itrtiii)t  |">r.plo  — lliiil 
Ihey  8t")0(i  uix-n  tlw  vpry  unUirs  irl  tlie  thiugto  <h>  a  'iijj;ji>r  liiuiiiese 
tliaii  wtr  dill :  that  u  to  My,  tlu[  their  cliaricM.  if  tvi-  hail  gone  ou  cvf  u 
ill  rdeiiilly  wiiy,  yiac  ot  «  dtfiaclo-  lo  nive  lliem  a  boiler  Ltiftini-Bft 
tUmi  "iir*.    Then  tlioiv  wait  Ihv  jp'"''  ri"*  "f  our  fitititiK  ""  tlicw 

BitnitH,  aiiJ  tlist  wo*  «  Tfiy  fwriuiiB  nialtur  *.  ao  llint  itllo^llic-r  llir 
llrctiknaroiiiiiUiatiifioil,  aiidara  prapnivtllo  take  nil  tlit<  [vMi(iii«i)>ility 
oC  rreouiui willing  yon  to  acwipl  llicitlfijiorlioiiii,  1  liavo  low  yrui  whul 
Uie  renirectivK  ii[o]«rlluiiii  of  ilio  fiKiiimiiy  «ie  In  Iw  in  iviwiifptaiion 
fur  tlirir  rnnlri'miiiiiiK.  Tlicn^  nliall  m  ailoUr^]  to  tlir  Cuiiliiicninl 
Cani|iau^  1.200  nharm,  anil  In  Hjc  »«thi  Conipnuy  QOO,  of  50Cf.  m<-1i. 
ftally  )'»i'i-ii|>.  'I'liat  refHTKiiU  the  tnilliolt  of  franc*  which  1  tohl  you 
vmiilJ  lie  KpiocDtcd  ill  alum*  nf  the  k<'>i>({  •.'oiii>i;rii.  Tlif  nl{ivi'  2  000 
■liin's  arr  U>  l>a  milKicrilKiil,  1,000,000^  in  riwh  in  lli«  uiiir>  prniuirtion 
u  thn  «bovn  coutrilxilioiii,  aiul  we  shnlL  hato  to  Hitii  £16  000itii<l 
lli«M  ipintleiDfn  still  ham  to  flnd  the  baUiice>— £23.000— »di1  rbo 
proHla  rMllcMl  iii  lti«  futurv  will,  of  puiine,  follow  iht  tliaie?.  Of 
fvery  £100  ^lut'n  nia.lt-  they  gd  60  i^r  isiiit..  aiiO  wc  gpt  40  jirr  ctnt., 
aiul  we  thitik,  l-jobiiiK  at  Iht  mutter  all  round,  it  ti  a  vvrr  wlmfiu'tory 
hM'i;ain,  and  tha  Rioro  on*  lookB  at  it  tbe  iiioift  Mtiaftu  tie  boooniM. 
Ky  nnitini;  thsK  eoniTiaiiiM  on  thei*  oeniUtiou  m  get  rid  of 
till--  litigktioil,  and  afial]  be  ablu  CO  bitilil  uji  a  Lt«d«-iaark 
and  a  biuinnu  of  gf^f'  valud  by  tlm  tiiim  of  ihv  eitiiratian  of  tho 
patenln.  \Vr  think  wo  lisTciIono  vrry  well  indeiK  I,  looking  M  the 
outlay  of  the  two  pniriKinirji,  in  ananeiii^  for  that  niiionnt  of  the  net 
prwlil,  t-vvaiisv,  after  all,  the  iiiiiiili«r«i»lini««  rvpiMGutt)  tlic  coucrotQ 
valtir,  which  wiM'kn  oiu  nt  60  pu  erait.  and  40  por  o(<i)t.  rcspwlirwly, 
Undrr  th«i  nnwigrnwnt  tliJ'  two  Comjianies  am  put  togPth^r  a»  a  goins 
coucom  in  tli«w  cnimtrifH,  and  th«re  in  au  oniJT  of  all  liti^&lion — oacli 
lurly  wltlidraw^  ftooi  the  hliju&tioii  and  |.iirs  iu  uini  omu.  One  v«ry 
JuttNirlant  luatler  1>  thb:  Sup|K>K  In  llui  tutu-val  llicre  aliouhloriM 
naUK  uiiforvMeQ — u  Eir  at  the  pteMUl  gow — neceMity  for  terminating 
tliui  UirBiuii,  which  oonld  be  done  in  ovnenl  niaeting,  leMmmeudcd 
by  the  Dli-60toTii,  each  ComiKviiy  wcnld  return  to  the  ti«t<t*  juo  a»U 
&:J^urj|,  or,  ivTbapa  I  should  iay,iinA!^iaM,  with  all  ita  righti  intact, 
bnt  not  nilt  ita  right  to  litigati'.  TliDrefom,  If  at  tho  end  of  twa  or 
thrrr  yKin  weahould  UiioKilTtt  the  partnrmhip — whirh  I  cannot  furi<- 
ehaiinn— it  ho*  been  iir«Tirlrd  for;  it  nould  not  inran  n  rovJval  of 
liligaiioD.  Ncilkcrpartycftn  challoufic  the  ligblsorthe  olbcr  in  the 
lutuie,  and  that  wtma  lo  he  a  matter  «f  aoiue  Taluti  lootihiij  at 
the  «wt  of  thia  litigation.  Thro,  Ihn^  in  the  capital,  Wo  get 
IjOOO.OOOf.  u  T«\'K»eating  vrhu  vit  put  in  in  full;  paid-np  ahaivs, 
and  I  may  May  in  the  preMUce  ofacouple  of  dlatinKuhmed  lairjerK,  >^ue 
Kugli«h  and  tlie  other  FTeDeb.  tliat  tlw  recent  deuiiiou  dcM*  itot  allect 
the  ri}{hlA  of  any  comuany  to  dc  what  we  aie  ihtinji — it  ivprearuca  xo 
many  thdusi-iiilii  guid  down  tu  carry  an  thr  hnninns.     Tlinr   nitt  ihv 

foncral  tciius  vf  ihv  o^ricniout,  but  tlicrv  are  eoiui:  exceptional  tlnnAi 
ouchl  to<s\ll  attention  to. 

The  only  (>haT^  reiiicg  on  the  huriniwa,  otm  anil  ahoTO  the  co*t  to 
tho  partieii,  It  tlint  20  ueiilinn-*.  and  trr,  forraaaons  which  ant  aatiH- 
flKtory  to  nni'  tnind*.  thonght  il  hntinr  to  avoept  that  for  tit*  term  of 
the  paieni*.  lint  thcrc^  arc  aomci  other  coDdiMoni.  We  were  pretty 
frM  all  ovri  ICiiroix:.  W>  hanl  not  comndttcd  oiuselvu  very  much  ; 
they  ha<i.  They  Wl  inadu  htirKniiis  MJth  a  i«ry  i[ii[KjrUnt  lirtii  veil 
ku>iwii  ill  tills  couiitiy^ — Sir  William  .Siitiiipus  miii[(>>.  ,  who  ari-  vipwlly 
powerful  people  in  UemMniy  and  »'l**\rh*re  iliroail.  They  wtre  larffii 
maunfa«tur«rB  or  inataUera  of  eleetrluity  abroad,  anJ  they  had  tiiade 
coniruclK  w  iih  the  Bdiaou  Company  undrr  whieh,  in  Aiulria- II  unwary 
ami  Kusaia,  they  are  enlillcJ  lo  miuuirai-turc  Inniin,  us  Inni^tK, 
ii|ion  tlie  tcriuH  uf  o.-rlain  (uyidlii-.i  t.o  the  jiartiLt  Coiiiiuuiy.  VVl- 
havu  had  l«  face  LIk-oo  difld'ect  siTaiiKunittita,  and  there  U  no 
f,-i'ltii>}!  rid  of  tho  bar](niu  with  Siiimoiui  ;  l>ut  what  \t*  have 
iti|iiiliilnl  It  thut  all  lieuuSta  aruins  under  that  ahull  conie 
iuc»  the  criuituoii  pi^L.  Siuiuunn  jwy  S7J  enntliuoN  for  th^  >iKht 
to  iiianntacliite  Uie  Unijui,  and  Ihsy  manHftictum  on  a  c  Jiiwdrnildn 
(calc,  thfltigb  not  so  Ur^e  im  |«  inliTfcn-  with  iho  ticope  of  ni.ir  coni' 
uanj'.  They  inny  like  ta  t*kc  our  lHiii]n  nt  the  tra>le  price,  or  maki' 
Uuip*  tlirmaelvca  Uid  pay  the  loyally,  and  thv  |arant  ':-.>iu)>:uiy  iLudei- 
take  to  hand  theM  rnyaltic*  ov«r.  I'liiiy  Idik  Bimilui  urniiip'tiiMita 
with  th?  ItAtJan  socisty  and  nith  a  larf^e  linu  tn  IMgiutn, and  what- 
ever the  profits  are  ihcy  will  eome  into  our  [lol  ;  they  uiv  not  etililled 
to  make  any  cliaijje  for  dviiif;  the  work,  arid  we  have  the  iwwii  of 
control  to  the  fXttnt  of  cxaiiitninH  Ihi-ir  1>iiDk!>.  We  Imrc  rwrrred 
for  inir  coni|JiUiy  the  riiflt  to  iiiAniil'iKiiit''  Umpn  in  tininnny  and  sell 
theni  lu  luuf!  u>  the  law  will  alli/u  lu.  and  if  luiyliody  choosi'ii  to  buy 
luiiiju  "•  iliiiiibiicf;  or  Miiy  of  tha<.rrtnian|>orl>  (ot  miiort,  not  toCicut 
Bnijin,  but  Id  any  [lartii  of  tho  world  wh^re  llvm  arc  «•>  pituiit 
lawn,  va  tliall  he  free  to  do  that  biuineaa.  This  ia  Uie  general 
ch4inu'ler  of  the<  lurgniu,  though  of  oourw  there  are  «  ^t«t  many 
di!iaih>>  The  French  Coniitany  liave  oclter  busiriem  bcaidca  lamp- 
nnthing,  nick  as  the  nuuiLirai-tute  of  dyaainoe  i  but  wu  ahall  not  enter 
into  thi.-K<  The  fuaion,  uf  ovurac,  inrulven  articles  of  a^aoi-iitiou  and 
the  •Pl'ointiii.iil  i>r  tlieiUreetiou.  'rV-relbre  it  bwxjiuM  n  uiuIUr  ol 
OonlUleiioii.     Wo  are  very  mil  ntitlied  with  the  outcrop  ot  tba  diacos- 


>>iaii.  Of  eoiirw  wo  k"  hi  aa  th"  minor  Facton,  and  we  weifl  eu>ruJ  U 
CMiftidiir  how  thaf  miiifir  fart.or  waa  to  he  protected  from  being  Ofwr- 
ridden  and  ovitTot^d  liy  the  iiijwoi  fartnr.  What  we  did  wia  to  pA 
thn*  Utrecwra  out  of  a  bf-an!  of  wi-ea.  Th^t  alill  leave*  the  govexii- 
iuK  power  ill  ihf  hainlf  fjfouT  Freneh  frlemU ;  hnt  wecotiW  not  ntaOB- 
My  i^Iniin  iuoit.  The  trirtctons  would  t>o  nomiaatwd  for  the  wliolo 
tBriii  iif  Ihii  nKTceniKnt,  and  it  \a  for  the  aluucholden  to  •«  whether 
llii-y  wdl  mn  the  riik  of  w  BotidimliDd  thoii  PinM-tora.  The  Francb 
roniiiaiiy  havii  noniinttMl  Mteaicura  ISeniiinl,  Chalard.  Ran  and  fotlp^, 
whili'  Tour  iiiiereata  will  he  repnwoud.  if  yoii  ajiproTe  of  ihia  a^pw' 
mrnt,  iVy  Mr.  liryUml,  Al  r.  Simon —aurafput  in  rarls  aince  the  fotna- 
miition  of  the  ronipitiiy.  a  man  of  eacejitioii*!  intelUxeDooandstniRht- 
forwanlnew  -jinil  toyn^lf.  Article  18  dtcreea  wliaLu  to  he  doni;  with 
the  net  procceil*,  ofttr  dcdiictine  the  working  rxpcainw.  There  U  t«  be 
a  n*«(ve  fund  of  5  \Kt  ivnt.,  which  \»  aecordjlig  10  the  common  law  ol 
f  rMire  ;  6  i>er  reiii.  intKnut  nn  the  aharea  :  tbcu  from  the  holaoee 
s)i.i]|  bi;  -^.X  a]Mit  10  |<«r  r.«nt.  for  the  Itoard  of  DinMlorii,  10  be  di»- 
li'ibuted  amongui  III"  memlifn  in  ninnl  part*.  Thna,  if  ihe  riwre- 
holdtrti  iio  not  get  6  i>ar  cent,  the  Dirocmni  will  get  nuLliins.  I  bM 
now  to  iiiuvn:  ''That  the  agreement  now  aiLhaittted,  dateu  U*J  6, 
1668.  ami  iiiwlo  between  tlie  Swan  United  EUctric  Llglit  CompMir, 
Liiiiitoil.  of  the  one  i-arl,  and  the  Colnjragnie  Ontincnbale  Edlaon  d« 
I'ariE,  of  the  other  |>art,  be  and  th0  Mine  is  hemby  apprti\-ed,  and  that 
the  llin-olont  iiu  ('iti[>uwi'i'eit  to  do  aJI  act*  necetnary  (>*r  oam'tDg  eDch 
iiKirrninit  iiilti  iflTi^t  iml  cvnulituliiiK  the  new Companv.  "iw  U>  enl«r 
into  a  fiii-lbtr  ajt'ecniPiit  U>  I*  nmdo  with  auch  u»w  Oompwiy."  The 
Chairmnn  rxpUinid  that  the  further  axrvCiueBt  tcfelTod  10  a  bargain 
with  the  l^iiMn  and  Sv*an  (.'oniiiany  not  to  muho  lajni»  Cor  cxpottft- 
tii>)i  ti>  tbtiu  cmintrica  pmtcetvd  by  Sivan'a  ]ialenta, 

Kr.  LvjrLuid  B«L.<oiidn.l  Uin  innLion,  and  eipieamd  an  ofisitm  that 
when  the  new  aniingeinvnt  wiw  found  to  rnirk  well, Qomany  woitihl 
rwKiihidei'ita  ptwilioa  andooine  tn  alniiUr  teraia.  He  ruoommendod 
(.-iituiiuK  "i'"  t'"^  iwiMiocui  whirh  hailhmiidwuihedl^tlioCbaimiaD 
an  the  roiy  Wl  lhiiij{  the  CiMUHauy  Muld  do. 

The  m-uliuu  ua^  uar>i<iJ  LUiaiiiinui<»ly,  >iid  the  prueeediltgl  cloMd 
with  a  vote  of  thaukH  to  the  Cliairman. 


FACETING. 


Tjie  LvMiy.ji>LV  IlBioiiT  Yocjto   Mas  {tSba  "Wtienoo"),  by 
Hoiiiy  Hiiio;^ 

I.— If  you're  anxious  for  toahitie 

III  the  cle<:tric  lixhtluu  linn. 

Ax  a  man  of  acienw  bnld. 

You  muft  run  d«wiL  toroaca  flariag, 

Ijonijia  and  gai  olid  candle*  glaring; 

And  nesr  at  them  m  old. 

Yon  mnat  an?k  tin  oommttt^totB, 

Armatmrea  and  indicatora. 

QoaalJly.  intmsiTy  and  field  of  fnrw, 

Incandiacrjiu-.  tuniilallou. 

And  nia^^uutiis^  rutatiun, 

Wliiib  IP,  tijoii  iv  li^ht  th-!  world,  of  cciut«e. 

And  every  one  will  tay, 

Aayon  walk  youi'  Mlltant  way, 
If  thie  yonng  man  U  eueh  a  bright  young  nan, 

An  t9  be  toe  bright  for  me. 
Why.  what  a  very  luminoualy  brierhl  young  nun, 

Tliii  liriKhtyannji  man  mu»t  be. 

n.— If  you  waul  Lo.wll  a  plant, 

Yini  inniiL|;et  nji  all  liio  rant, 

Vou  can  cTOwd  into  your  brain, 

Ymi  must  about  it  offyonr  tongue. 

To  the  peojilo  you're  among. 

Liki!  M  liiiiitiil  i-xi>iv<w  train, 

Vou  ntiiot  mak>  all  men  l<eli«ve, 

TliBl  vou  nsTor  do  deeoieo. 

You'll  rather  bum  ymir  tongiw  off  in  llio  Ata 

Anil  this  in  eplte  ul  kno«in{i. 

While  the  wonle  are  from  you  Il<>wing, 

That  you're  a  moat  outngieoua  Iter* 

And  evei;  one  will  aaV) 

An  you  walk  your  hrilltuil  way. 
If  ihii  ywuiig  nian  'a  eiich  ■  hrif;ht  young  man, 

Aa  to  lit  loo  bright  for  ino. 
Why,  what  a  very  lunitnouiily  Wight  young  nun. 

ililH  bright  yooug  tuau  miut  ue. 

III. — Your  lanip4  for  iucnndeMwitQa 

An  the  iHiMxiiiLraled  aaaenoi 

or  all  thai  maki*  gMHl  lijfht, 

Your  ilymunoa  oimt  officiont. 

Your  (apeite  are  uuinistieut, 

YiJiir  joint*  all  w.ldiTn.i  tight, 

Thi- other  fellow  •f.tu  IT, 

Ii  very  crude  and  i-oiigh, 

Uis  ii^juiufnta  jinui  .lud  Umu. 

h'tdluw  duati  (1i«w  adinoulttoDB, 

Stttii'  tiear  i>(  elirtriiiiua. 

And  you'll  get  llmv  all  tJiK  oamei. 

And  every  one  will  say. 

Aa  you  w&lk  your  brlliiinL  way, 
If  this  young  tnau  is  such  »  bright  youug  UMfl, 

A*  to  be  too  bright  for  me, 
Why,  what  a  very  Uuuiitoualy  blight  yoitng  nun, 

Thii  bright  youug  mou  must  In.— M'eeMMflaeiriefaM. 
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PROVISIONAL  PATENTS,  I88S. 


7579. 
7696. 

TTOa 
7750. 

7761. 

780B, 

7B2b. 
7W8. 

7M&. 

7850. 

7861. 
7852. 

78», 

7876. 

■mi. 
7&ia 

791  &. 

TB77. 
7996. 


tiBpTaT«menta  In  and  cwiui«ot«4  irltb  -oBdcrcraaad  ooa- 

dnvtora  or  «]«otrt«lty.  K>x»kt:4  EviIjq  Ml  L'roincWit,  Aw 
Wiirlc),  ChilnwtViri. 

ImproTMnMit*  la  •Uotrlo  t»ap»    John  Qeorge  Sovnby  utd 
(.'hnrl-'H  .'oliii  Chitbli,  11,  WfIliii(,'iondtr*»l,  Strand,  London. 
Inipr«T«inaata    ta     lBOKnd«*o«Bt  •laelrl«   aaAty    lAinp«. 
ThcopliiiuM  CmiI,  I,  QuiiLity-coiut,  V!,C 

l\XY  2b. 
An  stootna  moMr  fbr  eloeka.  wauUm.  and  atlur  ■imlUi' 

kPpWT'tlU.      ty>iiiB   lloppi^     Kml    OliJiLIiui     Ilfjppr.    U,    tiuulli- 

aiii|il'.iii-l.iiiililLii^i.  ilnllxiri],  Ixui'Iiiij. 

ImprovstncaU  la   •lootrU  ar«  laniiM.    Jall«ii  DuUit,  28, 

SoulliiiniJluu-biiildmys,  LciiUoii,  W.C. 

Mxraa 

ImproTvd  nothod  of  appljrlas  olsotrldty  to  a  nvBttral 
•jr*t«n  of  tra«tlon.  C'h>iil»  lUninrl  Uuid^n,  22.  IlilWni 
hdl,  Hif"h..r 'I'r.ii!iin-ii',  Ihi-j-hii*. 

May-  29. 
InjpnmnwDOi  In  Ik*  mvUiwl  of  uul  KpDitriittw  for  tbo 
production,  trmnnniwdaii.  and    dlBtrlbatloB    of  oUtooio 

oarreata.  IL-dHii  .lolni  aIIwjh,  !j2,  Cliiiin'i.n -■»iii:.  LuihIuk. 
I  Chill Ii' J  ffij^.ir  Fiul.^,  I'liiu-i)  .Stiles, )     iCuiiii>li-t«'  5[iiiifii.-iiliuu.  1 

ImprovvnaaU  In  caJvnnIa  g«n«rat«n.     Hurv    Hiirnuy«i 

Cax.  46,  1. ill  colli'*' Lnn-lioUU,  hondon,  W.C.  (ComiiU'tespadlioK- 

lion.) 

ImprovomonU  tn  or  rolntbiR  to  tndlaatvrs  for  «lt«raatlu 

electric    ourTonta.     \Y:IHim    )'hi]iii<n  'nium;)^o:i.  b,    Lori' 

lUvvt,    LiTvrpool.     (Ucnrgc    WcstiiighouM,  Jnnior.    United 

State*. )    (Complete  spocificscian. ) 

iDDproramoBts  In  or  ret&tlnf  t«  nppnntua  for  d«t«atlnK 

nnd  looAltcg  fnultii  In  kltcrtuitu  cleclrlo  olntultit.  Win, 
I'liillijffl  il.Diiqwji.,  fa,  I,iicil-«li'-iil,  IjikiitjNiiil.  (titiuit;''  WiMliuy- 
liuiur,  Junior,  I'tiiinl  StAIis.)     (Complcto  uprdtiwiliall, ) 

ImprovaaMMttt  In  «r  rat*t)nc  to  kltomnt*  ennr«nl  •MetrU 
dlttrilKitlon.     WLlli.iiiL    I'liillijii    Tliom^n,  6,    Lor'l-Atr*«t, 

LivurjKjol,  (Ui'unjf  Wriiingltouw,  .Inmor,  L'mu-d  Stfttea.] 
[Coju[)lrte  HikidCiMliiin. ) 

I—ptQTBin> nt»  In  Bvttchca  for  ciiootTio  nlr«B]t«>  William 
l'billi|«Thoiii[>-  licoran  W«ting- 

home,  Jiininr,  L  i  -  ifirilion.) 

Improvemonta  In  or  rolntLng  to  ocntral-ataUon  apporatua 
for  aystcn  ot  doctrla  dlairlbatlBn  by  altomato  nuiranta. 

Willuiu  I'll iltiiMi Tl turn Mi^u,  6,  Loi\l-ttn«t,  Liv«ij>o«I.  (Uc«rgt 
Wotting biitMv,  Jiiiii>>r,  Uuitoil  State*.)  (C4m[iUl<-«|ii<cific*tion.} 

Improve  me  a  t«  la  or  relntinc  to  ntomc*  tmctoriea.    Wui. 

l"liilii|ii  Tlioiim'iin,  C,  l»[il.5ttrot,  Lin^qiuul.  (Cliarl™  David 
pMfCv  Gibxnii,  Viiilnl  ■'>tnti'!>.)     (CoiiipUti-  ii|vcifi(3Btian.) 

iBkprwomanti  In  alootiio  b*tt«(l««.    Bcnumtti  Willcox,  47, 

Lilicobi's-mn-a«t(l>>.  Middl«»vi.  (Biudc  Abdank  Abakanonicj 
and  Antoe  d'Arwiival,  t'cmuci!.) 

ImproToiaonta  tn  tae  conitmotton  of  olootro.  medlonl. 
BAdotlMr  ninsnota.  Jumi-.i  Jonrph  Homci  LoiighaiDi  GrcMsii- 

liuU,  iiuL  iJi'iiiUuiii,  NuiIulL 

Inproveioonta  In  tioldcrs  for  Inoniwiioont  Innpn.    Frtdk. 

Th"iinia  .'n.luLiiiit,  .Suuliiiili^r  CljniiilriN,  i(!*!t\>iil,  Vtrksliiri;. 
Improvcmenta  la  tnuMaaUUnc  written  or  outer  olwriM- 
tcra.  flBOron,  dmrlBflK  plim  or  tbo  like,  and  alao  ladl- 
vntlns  nnd  i  ■iionllm  tt*  iDdloAtlona  of  Togtatcrlng  La- 
atnuMOnta  by  etootrtolty  and  la  appamtna  tliorcfor. 
TlioiiuM  OUrk  11,  6,  lUuk'Sticvc,  M»iich4>i1vT'. 

May  51, 
ImpiroTonienta  In  ttio  inodo  of  flUlnc  oooondnrr  lM>tt«rT 
platen.  Ilritr^  (iiinicy  Mnrri*  aiic)  IVdro  f-iiutjaii  Haluui,  320, 
Ili;;ii  l[(-ilhorn,  LnDiion.  W,C,  1* IotuiiIcIc  »p«vilirati«m.) 
Improvementa  in  and  rolntlnK  to  abodea  and  rofloolon  (dr 
lac«uid«aocnt  oluotrlo  tamp*.  Frank  Hu'Iuiun,  A5,  SjuiJi- 
auiptoubiuldiiiga,  Laucloa.     CComplvtc  spotiijcaliiiu.) 


COMPLETE  SPEUIilCATIONS  ACCEPTED. 

Hat  31,  1887. 
78K,  Improvomoata  In   dynanae^loetrlo  and  oloeCro-dyaajBle 
maoMnoo,      FiPiiiirii?k  Ornrgi'.  C!*y,    Dunlry,  (;i[>iK-.'slir»ttiri'. 

.\VLV  1.^,  IBfl". 
9M3.  CompenaatlncotoctrlomoanarLnglnatrtunontatortoinpera- 

tare.        WhUm     TlmrLim    liuulilirti    aiiil    .Sjiliipy      Kvi-t>l]i'(l.    2, 
Victiiria  llsuaitms,  WiBtnniisIi-I ,  ri.W, 

Jl-lv  28.  1887. 
10,S19.   Improve  me  at*  In  powto,  Bnob  a>  f^nolas  tolosraph,  dlro«K 
tlon,  limp,  ajid  «Ui«r  ■Intllar  post*.     .Iuiks  liuiick-y  I'ottcr, 
34,  ^kiiliajDi>{LiU'l>uiliUi>g>,  l»it>l()ti,  W.C. 

JcLY  »,  1B87. 
10,CiO6.  Imprevemonta  relattni  to  tbo  dimiliatlon.  atorace.  and 
roKulntlon  of  eleetno  ourroata.     W.'jh  <ji:t.ii<.l,  4U.  .Stiaud, 


10,748.  Improvamonulnportnlila  batunasfOrttepr«da«Uaeor 

oloetrte  ItsHt.     AtoxiDdnr  AcliknxchidT,  l>i|By.)iiII.  Suitot. 

Hrpirxjidi  17,  1807. 

12.645.  ImpvoTonanta  rotating  tomoaaaforearrsing  olaotrlnal 
batlonen  fkir  drlTini  tmmwajr  vauolaa.  and  lor  otlwr  pw^ 

poaoB.      Wiihitii    i'niilitu   Sati  \neU.  4,  South -inert,  Flaibinf, 

liUrillall, 

t>Bi'it;MHCK  26,  1887. 

t3,0l>5,  Bloatrleal  nntomntie  twxoa  for  tbo  doUrary  or  amnll 
nrtUlan  Frank  Villk-n  Stiml.  Elnard  Riilionl  IIo<i;n'i»l,J 
Kl'i  Jaiitrn  Spratt,  1  •ml  2,  iitur^'-iilm^t.  Mllijin:!  TToiiir.  K,C 

OcrouRL  la,  1867. 

13, 9M.  Improvononta  In  or  mwortninlnx  to  olnotrleal  railwaya. 
William  Kil'in  Iiiuli,  52,  CliiuiccrT-lAiii',  London. 

J.»sr-\BV51.  1888. 

1<I00.  Fortaltla  eomblnod  nloetrle  nnd  laoelinnlonl  dock  alarum. 

Mary  Tiirton  ami  SBinurl  Tiirtoii,  nudit-y-m*!,  Tipl<jw. 

lEnoiAny  7,  1888. 
1661a.  a  aennd  eonveyln(  tubo  For   lolopbonoa,  crapbopbonea, 

nod  Uke  InacrumoBla.    .Ticnr.i  Vntt^  JoIuibuh,  47,  LiiRi.'In'a- 
iiiii  tkUl\     Middlmrx.       l''""  Voha  (ir»{>bojihoiic  ''«.,    liicor-^ 
[■nmlfHl,  UuiU'il  Siiilcd.)    Noto-— This  a^ulicalion  liaring  li^al 
oii^ally  inauilnl  in  No.    1^1,  dalol  Tth   Febmarjr,  1888t~ 
lakoi,  iiador  PatoiiU  Rtilo  25,  that  date. 

Fciinr,*r.T  14,  1888. 

221B.  Impro*«n«at*  Id  oompaaaao,  oallpora.  and  analogoaa  In- 

atmmoats.    JonlituSlurxiK.  164,  Kliitt-j^tn^'l,  Lniidon. 

Mtuni  20.1888. 

4273.  InproriMnonta  in  tliii  method  andnoanaftor  InDroaalag  tbo 
llictlOBaIooninelb4lwoontt)OWtWOlsnadrallalnrallwn.ya. 
Al[i<->1  Julmt  Buiilt.  iii.  Iiiuli  Holboni,  UidditMi.  (l^liu 
ICIkiu  Bii->,  Uiiil«l  Sutra.; 

31.uk  .11  21.  188a 

4621.  Inprovemoata  In  portable  galvaalo  battartoa,  William 
Jflxri'b  Starker,  lltrbiM-St4ikry,  70,  llarkct-itreet>  HiDcliuier. 

APBti.  37,  1888. 
6237,  Improvcmenta  la  Jara  «r  aoUa  for  prlnarr  or  aocondnry 

olootrlc    batterloa.      Adam  Uillar,  62,   $(.    Yiiii:cut^trcct, 

lilaaitovr. 

Mat  1,  1888. 

6416,  Imjiroveaieata  tn  gnlranlo  oto^Mnta.  IiOuU  Hoptw  aniJ 
(liiiitin'r    Hoppc,  6,    Auiintc-roud,     tioTainn  ro«<l,    Holloir*y, 

U>Lll'>U,   N. 

6481 .  Impravamenta  rolaUng  to  (Lo  aloatrtcaJ  tnuMmlartom  of 
power  nnd  to  apparatna  tturoTor.     H«<Dnr  Uami  Lak?.  &&. 

^ouitianilitoii-liiiiUiuf^i,  I>ini)un,  tNikuUTeala,  Unllod  &talM. ) 
6S03.  Improvomonta  relating  to  ttio  gonoraUenanddlatrlbntlon 
of  olootrlo  curronta  nnd  to  apparatna  tkerefor.  Mounr 
Haiiik  Lul.1'.  45,  .VinihimptoQ-buildm^i,  Lo»la:i.  (KLkula 
TeaU.  L'lUiiil  Scini.) 


SPECIFICATIONS  PUBLISHED. 

1887. 
6875.  TToallng  indtambbor.  A.  M.  WomI.  6d. 
7233.  Electrlo  aro  Inmpa.  V.  C.  Pkllli|N  ami  H.  B.  BaniMn.  fid. 
78C2.  Ammo lera and voltmetAra.  W.  E.  Ayrton  and  ,1.  i'trty.  8d. 
7B29.  AntomaUo  tramnnlaalDn  of  atano^olocrapblo  algnaU.    W. 

]|.  ii.-k-  (C.i-*aj;"'*.i    &'■■ 
7834.  ControlUns.  Ao.. oUotrlo  enrronta.     II.  ^hiMibde.   Bd. 
821>1.  Talopbone  ayatoma    W.  I'.  Th>;nit>«an  (MaiiriltiifiJ.     Ik.  3<I. 
8714.  Marlnora' Uqnld  oompaaaoa.    W.  J.  Koytxildfc     8d. 

92S6.  BofUlntlBg  tlio   ijMtod  of  dynaaee.    .1.  L.  Yul;  and  W.  H. 

AtidrtM*,     S"!. 

0670.  ElaUwnj  alcnala,  *«.     H.  Williaui*.     &L 
LS,069.  Hnnnonle  tslagraphy.     Van  Uyndbvrf^ 
14,062.  Autonuitla  modloal  apparatna.     B.  Pnllvr. 
I5,S37.  Blootrlo  »«rtt«k««.    K.  W.  Ptiil.     Hi. 
17.017.  SMMtdarr  kattortaa.     K  Kin^-    ^- 

1688. 
137,  Frodnedbm  iadueod  elootrio  onrroata.    J.  0.  PUrthner. 
3075.  Elootrlo  are  Lampa,     A.  W.  Sv.iihiy.    6d, 
321S.  Kloctrio  Incondeaoent  lamp*.     .1,  W.  OMruyJ.    bi. 
3236.  Multipolar  dynamo  eloetrle  maoUiun     G.  Miot.    8il. 
4277.   Blcatro-mooIianiDnl  moroaicata.  A.  J.  Boiilt.  '.Mcttngkliu.) 

ai. . 

42eO.  tneroaalng  (rlctlonal  eonlMit  bocwoon  tlM  vrboola  and  mlto 
lanUlwaya.     A..',  ilvult.    (Itiu  ^ud  UviidTi>i>n,)    8d. 

4929.  Ma^oto-oloetrte  genomtora.     W.  UiOett  and  0.  Hatwltlnc. 


lid. 
8J. 


8d. 


Ul. 


laas. 


1363.  BMondary  battorlea.    F.  Max  writ- Ljrta.    Sd.  8«coi>J  edttioti. 
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COMPANIES*  STOCK  AND   SHARE   LIST. 


Dlvlil«iii1. 


3  J&u.    ... 
IZFch.    .. 

nv»h.  ... 

it  Ai>iil  ... 
26  April  - 
iaF«b.,M 
18  M*r.  - 
10  Kov.  .... 

IS  Feb 

28  July   , 
ii  Ku.  .... 
£8  Ku.  .. 
i%  Mm.   ... 
12  Anril  ... 
12  AprU  .... 

1  F*b 

26  Aprtl  ... 
SS  April  ... 

1  F*li 

3  J«a  .... 
■I  Noc.  .... 
3  Jan.    ... 

i»  viM,  ... 

la  A|wU .... 

12  April... 
50  April  ... 


ffamc 


Aftlau.  I)iro..t  4%     

Anglfl.AmmcaDUrushB.L 

—  fully  p»ul 

Anglo -Amorf 0*11 

—  Pmf. 

—  Pft 

Rrmxitiui  Sntmmine 

Con  T«li>Ttlione  A  Hrin    ... 
Cnba 

—  10%  Pwf. 

Dirci'^i  Siautah  

—  lOXPwf.  

Dinwt  UnihxtSUlM    

£Mt«ru  

—  «X  P»f.     

—  a%,  18M    

—  4%  Drh.  Rtork  

StKirrn     Rxlnisinn,    Ann- 

lnl*sia&  Cftiun 

—  «XDrK,  16m    

—  6%  Uefc.,  1000    

IMO 

SiMeni  A  R.  AfHcan,  IWO 

<l«nii&u  Uiiion  ., 

flloV  TBl.-«n«ph  Tnirt. 

—  6%  p«r.     

Orwt  Nortlera 


Pr1<e. 

ralil. 

WnltiM- 

lOiO 

101 

4 

3 

& 

4 

100 

87 

100 

6S 

100 

12i 

10 

12i 

1 

) 

10 

13 

10 

JO 

D 

41 

10 

10 

SO 

H 

10 

13 

10 

Mix 

ICO 

111 

100 

108 

10 

13 

100 

I0« 

100 

I0S4 

100 

\m 

100 

\i\t 

10 

6*s 

10 

ej 

10 

13j 

10 

14 

Ulriaend. 


1  Mm    .. 

20  Fnh 

II  M»y    .... 

10  Nor 

It  Mar.  .... 
SA  A|iril  .... 
2«  A|<ril  .. 

JflFflh.",... 
IS  Oct.     . 
20  hVI..    .. 

SJau 

SO  N«v.  ... 

1  M«"'... 

29  Dm 

81  Dee 

11  Mny  .... 
11  Miiy  .... 
11  Miiy    ... 

1  Full.    ... 

1  Feh 

80  Nov'."... 
\Z  U«7,'SI>. 

2  Hav    .... 
1  Mm.  ... 


15*% 

or 

CjO 


Viaae. 


Gt.  Nortliiim  5^  tMy.,  "M 
ImlU  Kiihlwr,  i;.  p.  ft  Tel. 

Iii(!u.BntT>[>wiii  

!lA>ii<lnn  PUlluo- Braziliaii . 

M»xiin  W(«l<in 

Oriental  1V|i<[ihi>i»¥   ,. 

Rnutor'a 

Sttiin  Uiiil<>il 

Snlimarine , 

Stitimu-im^OkblpTnut    ... 
T«li-|Fr«iJi  OiiialnictkiB  ... 

—  5%.  1889    

Uult«(lTvlo]ilK>n« 

WwtAfriMn 

-6%Deb».    

W«M  OoMi  ofAinericx    .. 

—  8%I)rlui 

Wcatern  ami  KnxilUil,.... 

—  Tnlcrral    

—  D«fcrroJ 

—  8%  A  

-8%B 

Wrat  loilU  uid  [*>ii4in« .. 

—  eXirt  Vivi-  

—  0%£iidPrrf. 

"WortUwiouof  U.S.. 

—  S%8^-rli.ig    


hM. 


100 
10 
2fi 
10 

1 
II 

8 

n 

100 
100 

12 

100 

L 

10 
100 

10 

too 

IS 

'h 

100 
100 

10 

10 

10 

*1,000 

100 


10» 
17 

40 

ex 

A* 

H 

a 

ISO 

»7 

40 
lOS 

UJ 

92j 
117 

'SJ 

4 
112 
lOS 

\ 

123 
103 


COMPANIES'  TRAFFIC   RECEIPTS. 


KndliiK- 

Amtmot. 

luo.  or  Dtc 

Kmh. 

Eiiiling. 

A.nioaut. 

iscocbtu. 

d 

None 
W.  Jui.«  1     . 
H.uf  May    ... 
U.  nf  H«v     . . . 

Kant 
M.«f  k!*7   ... 

PiihiiBiipii. 

£3.370 

4,4.^7 

1,800 

Publi«hcil. 

4»,O0S 

+  £738 
^     119 

M.  ofMay      .. 
M.  ofAp.      .. 
None 
U.  »r  Apl.    -. 
W.  JlUI«  1    ... 

r.  April  30  ... 

£40,0«e 
21.400 

PtibUaUeid. 
4,40& 
3,67» 
9,388 

+  £I,S70 

Woal  Cuat  of  Aineriom 

-1-  ^1 

AbhrevU.tioi» :  "W.,  «-ei'k  :  F.,  rarlniKJil ;  H.,  niontli. 


CITY    NOTES. 


WMtara  CounUea  «ad  ftontli  WiUm  T*lopbono  Compa«y.— 

Tht  UiiiK-l'iii.  ..f  iji,   W-i^trru   Cuiiiiti'*  iiid  Soutli   M'»U»  Tcl«pli""" 
ComjMny  ■nnnniir-..  .i  iliviil.,.tij  olft  pfr  cMtt. 

BaaU&o  Eloobio  U^ht  CoiiipMir.--At  the  annual  tnMHnft  of 

lilt  Il.wliiit-  Kli;i'tiii'  I,ii;lit  ( ■(1111  [1/1  tiv,  «  litviili'iiil   of  3  per  ii-nt  wuj 
(ietlaMi,     rill.'  ^i-..«  iHiliis  WITT  ilsSa.  IBk.  7il. 

Dlroet  Spknlali  Telecraph  Company. — Tlif<  tnllir  roc><i]>t]i  of  tlic 
Dirn^t  ^paiiinli  nVlr'^rajili  Cnnipsny  for  Clif  monlli  of  May  (hihhiuImI 
to  <1,8W,  n^biiiat  jill,5bB  in  Uif  i.'i>iTM]"'iiilmK  period  lixt  yoai. 


KoaMm  Tftlttgraph   CftinpMtjr.— TIiv 


[Mirty'it  iiMlljc  feci-ij.lii  fnr  tlin  inoiitli  "f  MnV,  1888,  ftniminliui  to  £49,003, 
(;cnii|giiv(t  with  JC48,0.^7  ui  Ihn  i'nrrrj]ii.rnliii(;  ] 


Kj»i.t«(ii    Tfllfgiiiph    ('■■01- 
iminiifito 
of  1887. 


Bwmilaa  Submarlna  Tvlexr&pli  Ccmpuiy.  'I'lir  iralUu  rewipu 
of  llie  liru/iliiii  Siii«ii!iriiir  '1  i-IrjirKpii  I'omjiniiy,  Limitwl,  for  tho 
wti'k  vtiiliiiv  Maj  26  nmimiiU'il  la  £4,123  ;  nml  for  ttin  wn-k  FnilinK 
,Juuc  1,  £5.376. 

Tb*  Amoiioan    Bdl*»i>    Incnndeaecnt  Lndp  F*MnU.— It  h- 

aLnouiiei'-l  llinl  Mi.  Arlliiir  Si.j[i]My  l;iu>  Ihvh  (,'Uini'ii  lui  BH  <'X[)srl 
wiliH-tw  liv  tlio  WcslJiiHhniixo  Klitilric  Comj-i'iy  in  tK'.  Iflgil  f-nv^^y-l- 
infft  [wiiifing  ill  the  W.^  A. 

Dnlon  ElooCTlwa  Power  and  U^lit  Cninpuiy,-.]i|r.   H.  ^nm 

ilituil  (IlriiaiU.  i'aLi'n>riti.  niid  C.f  ,  ctiiiiT.'i'i'il  . l <'<.' oil D tali tt)  hiu  Ireen 
■ppoiiitnl  liy  .Mr.  Jmlitv  (.'liiiiy  (iilli-ml  li-jiiiitalor  of  tlio  Union 
lURctrifA]  I'fivfPT  unit  Liglit  Ci'iuirtiiiy. 

Xh«  Mwrvr-llAB  SyatoBk.  Mr.  Fntnk  ttitc.lirll,  of  Vtm  York, 
the  anthpnacil  n^-cnt  ot  the  i^llnyvl  &lnti  EI<>Rtrlc  Cuitipiny,  In  nt 
prcMot  111  l.miiloit  making  It)  laitj^i'iiii'itlH  fi-r  1lii<  iiitnuluvl-ion  of  Uii' 
Ij*viy«r-M*ii  »y«t'rm  .if  i-li-Ptiir  lij|;litiii(j. 

Mmmten  bttoiuloit  Tcl«gt«pli  Conpaay.  — Th»  traltic  r^ocipbi 
ol  tha  KaatJini  Exten"i'>ii,  /n'lii'iUiqin  -iri<l  L'hiii»  'Megnpli  Cftnip&iiy, 
far  tlio  month  of  May,  1886.  'iniuiuHi'l  I')  £40.686,  cv)ui]iaiuil  wUU 
£36,4S&  in  thec''rr»«|"iiiiliiii;  in?i»i'l  ul  IBa". 

W«W  Indlik  &ad  PMiMiuiTelesrapta  CompMiy.— Therxtiiriatcd 

tinllii-  tfi  t'i{iU<  •>(  I  111'  Wt-M  tiiiiLt  iihiI  I'liuimui  Trl.-ji;!  iiiiti  Coinlvkiiv  Ini 
fit  liiH  iiH'iitlmi-ktl  May  31un-i;a,991.  ^I'l'iitiniH'il  with  t^4ifl  in 
Uio  «on'W|K)iiOui;!  l-iiicil  ■>!  U>t  jvai,  TIhj  Fild-uajy  ivwifit*.  cati- 
nutcil  at  £6,449,  rntjiuil  £6,626. 

CvlMi SutKBariiM  ToiogtwtfhCoaipiuty. — ^llic  niiinW  cf  mcaMigc* 

j^w-nif-  uViT  III,  iiii,.>  1,1  lilt  (iiliii  Sul,ii.iuim-.  TtltgrapJi  (JuiiijKUiv 
elmiiit;  Wiy  wii»  O.I.V.  r.iitiifi[iiil  l.o  pri«itirn  £$.30O.  ii(jtBin«t  0,040 
tiiii».i)v.v  [.((kIiu'iiij;  £7,  0:>\.,  ut  iUi^ciiiT"'-j">iiilini;  rri"  ili  of  liut  yjir. 
Tbe  iratik-  lecrijiu  l>ii  Krlmiuiy,  fsliiiiatud  at  £3,600.  ttalixul  £3^U)0. 


WMtom    Mid    Brm^aiMa    Tfllosraph    CMvptuiy.— Tbe    tralEc 

r«'{'i:ipt)i  itf  llw  V\  i^AtdTii  mill  Uj-tuuUui  'rvl'.<^apL]  Cooipaoy,  Luiutocl, 
fnr  ttin  wfdlt  ptidinK  M»y  25.  aftw  dadnotbg  tli*  Bfth  «i  tho  gwaa 
woni|its  ]Hiyallp  to  tlio  Loiitlon  Platino  Bnuciluii  T«t^npb  Campany, 
Liii)iii<d.  u«iH  £5.366  ;  and  for  Ihe  ^wk  tailing  Juite  1.  aftnr  dmlaou 
lag  (he  hllU  o(  Iht  groaa  r«CeipU  DayabU  to  the  Ixindnn  itattao 
Biaiillull  TilLi^Lajill  Company,  Liiuilcil,  £2,67^ 

D&lt«d  ToUpfaaiia  Company.     Tin-  PinrRtor*  of  tUe  Vnitod  Talf- 
iilwDi!  Company  hai-s  iImjiIwI.  iiibjett  to  andit,  to  r«oomtii«itil,  at  thm 
foil h (-urn iiif-    gi-iitral    maitlu((,  a  ilividand  for  tha  aaMocI  haJf.yMr 
(Udliig  Aijril  30.  1888.  nt  Ilii'  ruir  of  ICk  n«r  fHllrpaid  ahart,  and  jta 
tliv  tu<w9liarrs.iiukieK,  with  ll«-  uil<riuiilividnul]iuc)  nn  UewmbJ^^H 
Itut,  a   I<>1«I  iliviiEcuii  for  tlir  12  moiittu  ouiliiu;  April  90  laat  O^V 
piT  cuiit.     Uiridond  warniiiU  will  b«  pootcii  on  July  i, 

TIi«  Telvpbeaa  Mjulut.— The  monthly  drpiilar  of  a  fins  of  aUtk- 
Irrokim  irhicli  dnvolin  iiHvial  atlcntion  to  t«leplioiM!«  aoys ;— Tcle- 
plioni^  liiiri!  hrpn  a  <)niet  inarki>t,  and  prioea  cluae  flat.  Tlic  tMjjotl*- 
liriiK  for  tliii  aiiialtcauiatioii  uf  the  various  ^twcMa  Iiaiig  lire.  Tlio 
iifU'.'.U  viiy  uliicli  liM  ctianuCeriatNi  all  the  oparatioiia  of  tlie  Datteid 
IVlo|.|i.ini-  ('niu£«>iiy  xtm-i.  itn  foiinatiaii^naiavly,  endlea  procrHtina- 
ti(-n  niui  <tij«it8iiinii  in  placo  of  lu^ti-^n — ia  no  doubt  the  «aui«.  Tliu 
shnreliolders  of  this  company,  having  recHved  ;tood  d!vid«ii>U,  aaam 

Siila  rontont  to  remain  ijpiamiit  of,  or  (o  ignur-.  Lha  ahtirteoraiaiia  of 
icir  Director*.  Dtit  for  the  ba]iiiy  accidi^iit  iliat  •  iilwirliary  compaak* 
vn-TK  forniod  krlicrol'v  the  iiiaiia^-iiinit  in  nrrtain  diatriot  waa  tnuia- 
liiiivd  (n  aM«<t  Iisiidn,  tbv  Uiiitt\l  Cviiifany's  dividawU  nonld  hiave 
Ihhii  Hitimll.  Tliit  Cvidpany.  in  fact.  U  to-day  maKaiful,  not  vwing  to 
the  v^ortionaof  Itamana^mmt,  but  rMlly  bia^ntc  of  the  faH  that  ila 
l>i!«t  iiitortmt^  liKii<  lieMi  nr)-k-eiei!,  and  ita  moat  important  field  «r 
(i]'pnitioiiii  lefl  prartitnlly  ouniirkBd. 

Con»oUd»t«d  T«lophoB«  Company.  -Tim  rvgiiirl  of  iltr  Conaoli- 
(Laltvt  TfUj'iiiiiii'  ' 'iiii«ini(.'ii<'ii  mil  Mainieoancp  C^nii-iuy,  I.imitad, 
for  ttir  yrjir  r>i:il,-il  M.iri:li  31,  1688.  wtat. »  that  the  net  profit  uaounts 
lo  £10.788.  wLteli.  with  tlie  atiioiint  earrii^l  fortranl  frflin  lant  y«a», 
Ir-iviM  a  liakiicii  of  £12.484  fur  ilitjKi.ial,  after  malcing  tiroviatan  For 
Joiil'tf III  debt*.  [I  Is  iiroiiiiMil  to  [wy  a  fiirDirr  diviilrmr  o(  ^.  ITk. 
I'i't  iTiit  ,  tiiakiut;.  «iUi  the  iulfrim  ilii idtriid  paid  in  Novvmbcr  laat, 
£&  79.  [XT  wilt,  lur  Clio  year.  writiiiB  *>"  tli'"  »i""  "f  £M1  for  donre- 
ti.ilioii  u(  [ilkut,  rKKclitnery,  »nJ  furuilun-.  u»l  lli<^>ii[i">r £2.000 fnm 
iLe  F.iiwiti-tioivcr.Bo'l  Tulcplionv  Coiniwtiy  H->-tiritie«,  thiit  li.'aviiw  a 
liikljiiiH  uf  £1.372  lo  i^ny  foruaiil.  Tb.-  Diiwtors  haep  rrei^ivtil  a 
liiilhiT  .imu  "f  £4,4Z7  on  account  nf  proiii  aritiDg  fruoi  iLe  Ivinidarion 
Iff  llii^  Itivir  I'lalv  l>iisin<a>.  which  ia  tncludeil  in  tlir  nliarr  Matxnivnt, 
aud  tlKrv  is  itilt  a  further  cniiaiilcrablr  amount  t4>  tie  mnT<il  itadcr 
that  bMiL  1'h<-y  liav«  rf<«rttl  an  Uilvriiu  dindcud  at  tlie  nta  oj 
i  per  w^Tit.  on  thti  sharca  of  thi'  t'oite-l  Kirrr  rUlc  Trl«j>hoov  Omd- 
IMuy,  nliich  it  alto  included  ijt  tli«  foragoiog. 


THE  ELECTRICAL  ENGINEER,  JUNE  15,  1888. 


NOTES. 

Japan.— A  ccnlral  station  Ja  to  be  ahortly  opened  at 
Yokohama  on  the  Gitlchur  s^dUini. 

^  Motors  for  Paris. — S[)i-ngiia  mntoni  in  conHiderable 
quaatilii'j;  luive  Won  nrdoiVil  for  Twis. 
Vienna.  -Tho  iiiiiiil)(.<t-  o(  lani[K  in  tho  Vionmi  Towti 
QlU  will  be  shortly  imremwHl  from  &M  to  2.000. 
Electric  Light  Aot.  Thv  Blocinc  Ught  Ameridniont 
Acl  hii?  jmsscti  thmugl)  L'oiiinullec  in  tho  Houm  of 
Cuitimnri'. 

I         Malum- Weston  Company.  ^The  meeting  of  HharO' 
hoMyi-f,   ipf   Ibis   cx)ni[Niny    Calces   phuc  t<Mbiy.      A  lively 
^^ncotitl;;  irt  DX|H.''jtwI. 

^M  Oas  and  Eleotrioity  in  Franco. — Tho  gae  com- 
I  pan/  at  Kpornay  have  decided  ihorlly  to  establish  an 
f     electric  central  oUlioii  in  thai  town. 

Motor  Installation.— 8iui  Fnmciscu,  CnliforniEi,  is 
^ing  ahead  M-ith  ili»tribution  of  cloctric  [wwer  for  moton^. 
It  has  700  motors  at  worlc,  employing  fivo  «ircutte. 

Electric  nshing. — Soniu  Cronnan  ua  tinhermon  aro 

in.iliiii^   f.\|ieririieiiw    wilh     tb«    tilodric    Ugbl   for   night 
fishing,  and  ho  far  the  rOAiilts  have  been  highly  iwtisfactciry. 

Electric  Physiology.- M.  An^istiu  Waller  i-ead  n 

J«licr  on  -Jt^tb  May,  lktff»re  th«  Soi'n^t^  Savuntoe,  on  "The 

I     Dettfnaination  of  the  Electiouiotivti  Aftion  of  the  Human 

Uoeuoe  for  St.  James's.— The  St.  Jamea'a  and  Pall 
Miili  KIwtric  Light  Comimny  were  yesterday  week  gntnt«d, 
by  the  Vertry,  a  license  for  the  3up|»ly  of  the  electric  light 
in  tho  parish  of  Si.  James's. 

Derhy.— Messrs.  John  Davis  and  Son,  who  supply  the 
light  to  tho  exhibition  at  Derby,  are  intending,  we  iinder- 
staud,  to  put  down  a  Urge  electric  plant  at  their  premises, 
All  Saint*'  Works,  for  supftljing  the  neighbouring  shopa. 

Paris. — The  Ednon  Continental  Company  has  com- 
meitcod  work  for  the  establiKhnieDt  of  a  central  station  at 
the  Palaia  Koyal,  Paris.  The  macbioery  is  to  be  fitted 
iuxlei;gnmnd.  The  Htation  will  contain  nx  £di«OD  dynamos 
for  1,000  Umpa  each. 

XtaJian  Exhibition.- Thu  theatre  at  the  Italian  Exhi- 
bition 18  lighted  entirely  by  eleclik  Uglit  from  the 
Thomaoii -ilottBton  iiicandeacont  dynamo.  There  is  not  a 
single  ga»'l>racket  about  tho  place.  The  lamim  are 
umuiged  to  be  turned  tip  or  down  as  desirod  by  a  vaiiable 
resietance. 

The  Gas  Company  can  do  lt.~At  Vorona  a  local 
oleciric  light  cumiuiny  which  wan  foi-m«tl  for  eatabliahing  a 
ooutral  Htation,  not  being  able  Ui  fullil  t-his  objcirt,  the  gas 
coropmny  huM  bcoti  nutbonsvd  by  ita  ebuieholdcn  to  take 
the  matter  in  hand,  and  tiirn  the  dynamos  for  the 
Veronese. 

Electric  Trootlon  In  Borltn.— The  Schwartikopf 
Company,  of  Itnrlin,  h.-tve  jiist  conatruclod  a  new  electric 
tnimvay  The  current  is  fiimiahed  by  a  battery  of  60  cell*, 
with  a  cii{uvity  of  320  i(m|)crti-hi>urs.  The  motor  is  a  disc 
dynamo,  with  double  winding  on  the  armature,  and  two 
commutators. 

Slate  Bases  Net  Good  EiLOUgh.--Tho  instuJLilion 
at  the  Uiirj;  Theatrw,  Vienna  is  now  cuuiijU'to,  but  tho 
Vienna  Society  of  F.lei'tricians,  baring  otUciitlly  examined  it. 


have  declared  that  the  tnHiilation  furnished  by  the  slate 
baaes  of  the  ctit-outa  and  other  eimiUr  porta  is  not  auffi- 
eient  for  thcni  to  paw  the  instoJlntion. 

Large  Installations.— One  of  the  largest,  if  not  the 
largest,  i-ehtiid  nlnlric  Htaliuti  at  present  working  is  that  of 
New  Qrluaiia,  whcit  the  Lunisiana  Electric  Mght  and  Power 
Company  have  an  in«t«llatio»  of  I,ft00  are  tighta,  with  3M 
mile*  of  circuit.  Plant  fr>r  I.KOO  ineandeaoent  lam)M  has 
also  recently  iwon  added  to  the  systwn. 

Royal  Meteorogical  Society. — At  the  ordinary 
meelin::  of  the  society,  to  bo  bold  at  the  liuttilutioii  of 
Ciril  Engineers  on  Wednesday  n«xt>  among  others,  the 
following  {>aj»or  will  ho  road : — "  Firnt  FCojnrt  of  the 
Thtnidei-storm  ('nmmitloe  :  (>n  the  Photograjiba  of  Light- 
ning PUwhoa,"  drawn  up  by  the  Hon.  Ralph  Abercromby, 
F.aM.S. 

HUianah.— Thv  town  of  Miliaruih,  in  Kranoc,  it  to  be 
lighted  with  olixrtric  light,  under  the  direction  of  M.  George 
(]ally.  The  iiifitanution  will  bavo  two  300-light  dynamos, 
driven  by  u  turbine  of  60  h.)i.,  at  a  distance  of  600  yards 
from  the  town.  The  streets  vrill  lie  lighted  with  seventy 
hunps  of  16  c.p.,  and  twenty  lamjw  of  AOcp.  ThoiiisuUla- 
tion  la  to  be  ready  by  July  U. 

Electric  Lights  on  the  RaUway.—On  a  block 
syHlvm  of  th<?  South  Pacific  ifnilway,  (^lifomia,  the  oil 
hm[)R  in  the  >.i};iu!ti  are  replaced  by  Swan  incandescent 
Umi»  oiJ  an  arc  circuil.  Forty  trains  after  dai'k  run  on 
this  line,  and  the  electric  lamps  are  not  blown  out  by  the 
high  winds,  M  is  the  caae  with  the  oil  lamjis,  and  two  lees 
men  are  re«]Uired  to  clean  the  lamps. 

The  Poetry  of  Indnotlon.— 

■■  Aninnd  llic  ni.igin'l,  Paraday 
Is  txm  that  Volu's  lightnings  pUy  ; 

But  how  to  drkw  them  from  the  wire  > 
Ue  book  a  lesson  from  the  heart ; 
Tia  when  we  meet,  'tin  when  we  part, 
Breaks  forth  the  electric  fire. 

Bltifhe-yod's  Mu'jAniK. 

Irish  Exhibition. — The  electric  Ughting  at  the  Irish 
Exhibition  is  that  pormanenlly  iostalled  at  the  opaning  of 
Olympia,  with  groups  of  (iz'«larred  arc  lamps  in  lanterns, 
which  make  this  one  of  the  best-lighted  halU  to  bo  seen. 
Messrs.  Edmundaon  and  Co.,  Limited,  the  well-knowu  elec- 
trical engineers,  of  Croat  Oeorge-street,  Westminster, 
exhibit  some  models  and  specintons  of  their  lighihuiute 
fittings. 

Royal  Society.-  The  following  papers,  by  Mr.  O.  Gore, 
F.ItS,,  were  read  yesterday  before  the  Koyal  Society; — 
(1)  "Tho  .Minimum  Point  of  Change  of  Potential  of  a 
Voltaic  Couple"  (2)  "The  Change  of  Potential  of  a 
Voltftic  Couplo  by  Variiktion  i»f  Strength  of  its  Liipiid." 
<3)  "Influence  of  the  Chemioa)  E«iergy  of  Electrolytes  upon 
the  Minimum  Point  and  Change  of  Potential  of  a  Voltaic 
Cwiple  ill  Water." 

Magnetic  Filter  for  Old  Oil.— A  new  process  has 
been  invented  for  cleaning  lubricating  oil  that  has  once 
boon  used,  ao  that  it  can  be  used  again.  The  oil  is  poured 
gently  ovur  a  bed  of  iron  which  is  strongly  magnetised. 
The  heapn  of  iron  fngmenta  constitute  a  magnetic  s[>onge 
which  stops  uli  the  purticlus  of  metal,  cepecially  thueo  of 
iron.  The  oil  is  then  passed  through  two  hair  filters,  and 
comes  out  popfMtly  clean. 

Aeeomalaters  on  Board  Ship. — It  is  satisfactory 
to  note  ihal  aijcumul^ior*  ;»re  ro  W-  dniployed  in  connection 


witli  the  electric  light  installation  which  Is  bein^  put  into 
lh«  (^o*ii's  yacht  "Victoria  anrl  Altiert."  The  Ixiti-wy  is 
to  conaut  of  forty  of  Messiv.  Diiike  and  (torham's  latest 
type  ship-lighting  celln,  which  will  he  luetl  in  conjunction 
vith  a  special  stritcb  boanl  dcaignai)  hy  the  tuune  firm,  iind 
fitted  with  their  patent  i-ing  contact  Bvitcht«. 

Incandescent  Lamps   for    Boiler  Inspection.— 

Mr.  Iv  Blus,  a  OemiaTi  Kientint,  has  Ufteii  an  incatKlcscciit 
kmp  for  letiul  insp«etioti  of  tbo  ineido  of  boilers  tinder 
itMaL  A  tlii«lc  glass  tube  wa*  introduoetl  through  a  sttlfl- 
ing  hnx,  &  moall  incandescent  lamj)  was  luwen:^  into  thiti, 
and  lighted  by  means  of  a  stuuII  lntt«ry.  Uy  thin  meaiiM 
the  wholo  of  the  boiler  was  lighted  upt  and  could  be 
inspected  through  a  thick  glass  plate  inserted  in  the  boiler. 

Zlection  F.R.S. — The  new  nieniliers  elected  hy  the 
Roy.il  Swioty  arc : — Thomas  Andrews,  1'Mt.S.E,,  Jamc« 
Thoniuin  Kottomley,  M.A.,  Charlo*  Vernon  iioys,  Arthur 
Herlmrt  Church,  M.A.,  Prof-  Alfred!  CJcorge  ttreenhill, 
M.A.,  IiieuL-Genenil  Sir  U'illiatn  F.  U.  Jorvois,  H,E,,  Prof. 
Ch*rlofi  I^pworih,  LL.D..  IVot.  T.  Joffery  Parker.  Prof. 
John  Henry  Poynting,  JI.A.,  Prof.  Williim  lUniwiy.  Ph.D., 
Thomas  Pridgin  Tealc.  F.R.C.S.,  Williuin  T-jpIey,  K.G.S.. 
Henry  Trimen,  M.R,  Prof.  Henry  MandwII  Ward,  M.A., 
and  William  Henry  White,  M.l.C.E. 

Cnt-Oat«.— The  best  general  rale  fortho  use  of  cni-outs 
is  not,  that  each  hninch  from  a  larger  wi'ro  thotihl  huvo  a 
cutH>ul  at  the  junction,  aa  often  inHifled  ujion  in  specifiea- 
tions,  but  aa  follows:— (1)  Kvery  main  to  bo  protected  by 
a  single-pole  cnt-out  on  each  cable,  negative  and  poaitive, 
and  every  branch  main  to  he  similarly  jjrotected  with  two 
ciit>oat8 ;  and  (2)  every  group  of  laraps,  either  in  a  row,  or 
in  an  electrolier,  up  to  the  number  of  10  or  so,  to  be  pro- 
tected by  a  einglo-pole  cut-out  (or  by  n  doubio-jwlo  cut-out 
if  preferred)  ;  and  (3)  every  single  pendaut.  having  ita  junc- 
tion ofl*  the  main  xhould  have  a  double-pale  cut-out. 

Speed  of  Electricity. —According  to  Prof.  Goulds 

investigations,  it  apfie.ini  lha(  arri-il  telo^iiMph  (rirpa  on 
poles  transmit  electricity  at  the  rate  of  from  14,000  to 
16,000  miles  per  second,  and  that  the  velocity  of  the  Lrans- 
mission  increases  with  the  distance  Ijetweeti  the  wirw  and 
the  earth,  or,  in  other  words,  with  the  height  of  susi[wnaion; 
and  that  subteriTiiiean  wirtw,  Uke  stilnuiirine  cables,  traoamit 
with  reduced  mpidity.  Again,  while  wiree  sunpeitdtid  at  a 
feeble  height  are  known  to  transmit  signals  at  a  velocity  of 
some  12,000  milw  per  accond,  those  that  are  suspended 
higher  give  a  velocity  ot  fn>iu  16,000  to  24,000  miles. 

DMBOfe  by  Uchtniag.— In  Mr.  Reginald  Joriee' 
paper  on  "  Breakdowns."  the  qucatjoti  was  asked  whether 
cases  were  known  whcm  lightning  bad  damaged  installs 
tioni.  At  (jeward,  in  Nebraska,  tbers  is  a  600-light  iiiatal- 
lation  on  the  Westinghouao  trancformer  system,  which  hiu 
been  working  well  for  some  time.  During  a  recent  storm 
the  lightning  struck  the  wii«s  and  broke  down  seven  con- 
vertors.  The  circuit  waa  teniixinu-ily  deranged,  but  the 
damage  was  not  aa  great  u  might  bare  been  expected,  and 
by  rewinding  a  portion  of  the  converter  and  borrowing  a 
{ew  others  the  trouble  was  remedied  without  much  delay. 

Oiiffin  of  the  Aurora  BoretUis.  -M.  Luvini  has 
ocpouiak-d  a  t licury  of  the  aurom  burculig.  The  friction  of 
the  {wrticlc-t  nf  water,  ice,  and,  a«-ide«tidly,  of  other  sub- 
eUtuccB  caught  ii]i  by  the  violence  of  the  atinoApheric:  dio- 
turbcuice  into  the  higher  regions,  and  dispened  in  the  uppor 
layers  ot  the  air  many  miles  high,  is  the  source  of  the 


atmoaphoric  electricity,  thunderstorms,  and  the  aurora 
The  dischargBB  of  this  electricity  lakes  place  in  the  aru 
manner  in  auroraji  as  in  thundcrstonns,  the  only  lUffereoa 
being  their  inlensity  ;  and  it  is  u»ring  to  those  diwharges 
the  rarefied  air  that  the  light  of  the  aurora  haa  iu  origin. 

Toulouse.— The  central  oleclric  light  station  at  Toti 
iotiee  will  shortly  have  a  great  extension.  It  ha£  beei 
OKtablishod  now  seme  months,  and  the  director,  M.  di 
Chanteaw,  has  now  obtaluod  i>crmi*«Jon  from  the  authori 
ties  to  run  his  conducting  mains  along  the  main  sewer^ 
ami  he  will  aUo  be  able  to  utilise  the  fall«  at  BaEacle,  frofl 
which  jK'Wei' can  be  obiaiiiod  up  to  1,200  h.p.  The  ga 
coniiKiiiy  at.  Toulouse  bail  been  contemplating  for  so 
little  time  setting  upa  central  lUtion  of  their  own.  but,  in  tH 
tiHiial  manner,  huvo  left  the  miitler  Rufliciont  lime  for  tfaei 
oompclitor  to  |fut  up  an  iiiatallation,  and  become  master 
the  sitoation.  ^h 

Apberisma  for  Qaa  Companlu.—"  WhatdifliBmH 

doea  it  make  to  a  gas  company  whether  the  mone 
exiK>ni|oil  on  imjtrovements  be  for  gas-faoldera  and  mai 
or  for  dynamos,  Nnlera,  and  wire  T'  "  Consumers  itx//  ha 
the  electric  light,  if  it  coiUi  twice  as  mucli  aa  ^a.  It 
go(;d  policy  fur  the  gas  companies  to  recognise  this  tvA 
and  gnvern  iheraselvea  accordingly."  "Tbeintrodocljon 
on  incandescHnt  plant  into  the  bnsineas  district  of  a  tn 
means  the  lo«*  of  a  five-foot  burner  for  ovcry  jocandeecea 
lamp  UE»ed."  "  Gafl  compeniee  are  much  more  favoursb^ 
»ituuted  for  furnishing  are  and  incandescent  hunpe  am 
electric  power  than  anyone  ^Ise  ■  -at  prennL" 

Benevolent  Soelotsr.- The  12lh  annual  meeting 
the  I'liilui  KiiiL^iioni  Posiiit  and  Telegraph  Service BenevQ 
lent  Society  was  held  last  week  in  the  Town  Hall.  Oxford 
About  1 20  delegates  from  various  ]iart«  of  the  country  w. 
present.  In  the  evening  the  delegates  were  entertained 
dinner  by  the  staff  of  the  Oxford  tmmch  of  the  society,  th 
Postmaster  of  Oxfotx]  presiding,  i;u|»iKirted  by  the  Mayi 
and  other  gentlemen.  The  society  numbers  upwards 
13,000  members,  the  increase  during  the  post  year  bein 
over  1,300.  More  than  ^56,000  has  been  paid  in  benefi 
since  the  formation  of  the  society.  The  next  annnaJ  meet 
ing  is  to  be  held  nt  Belfast.  It  would  be  well  if  the  olce 
trical  engineering  industries  were  to  imitate  the  example 
our  telegraph  oon/riret. 

Sohansohieff  Battery  Company.— This  company  i 
still  in  iiiihi  q'lo.     We  liavo  noticed  a  report  in  a  FrencI 
contemputury,  thai  at  a  general  meeting  of  Ebarohotdcrs  il 
ha4  boen  decided  to  wind  up,  and  refund  the  money  ;  btl 
this  is  not  the  cose.     The  company   have  taken  very   fi 
promiaes  in  Basinghal].Htreet,  and  were  laying  thamaolvi 
out  for  great  business  in  mining  and  other  lamps  befoo 
the  injunction  was  obtained,  which  is  not  yet  settled.  £' 
if  iwtLled  satisfactorily  to  tbo  oompany,  it  is  bard  to 
how  they  can  move  biumees  to  the  extent  of  their  capital ; 
and  the  directors  are,  no  doubt,  feeling  this,  and  a  readjttsL 
niflnt  of  the  amount  of  capital  and  the  terms  of  pu: 
may  posiibly  be  looked  for.     If  this  be  so,  weahall  l 
with  some  hopes  that  the  company  may  be  longer  li 
than  ouuiy  of  its  pred«oewor>. 

Hungary. — Moat  of  the  stations  and  flour    mills 
Hungary  and  m»ny  of  t^e  principal  factoriw  are  using  i 
electric  li;;ht..     At  harvest  time  a  [torlMble  iniitAllatitm_ 
often  u&od  to  pursue  tbe  work  at  night  during  the 
of  the  mootL    Tbe  town  of  Temesvu-  has  no  other  I 
Many  of  thou  iostallationa  are  undertaken  by  Messrs,  \ 


and  Co.,  who  are  using  the  tntnoform^rii  of  /^ijiariiowslci, 
ri^ri,  and  Blalliy  to  a.  Urge  «xtciit.  Tho  travollinj;  iiiaUl- 
Llatjon,  nioiiiitei]  on  h  iiiilwuy  witfc^on,  with  dyntiTiio  aii<1 
arc  Liiii[M,  suppliod  by  this  tirni,  which  wa»  WUxttvateti  in 
this  journal  a  few  wkvIch  ayo,  is  ^raitly  used  for  eniburktiig 
or  diechArgiiig  trooiM  hy  night.  Messrs.  Doilinger  and 
Pureg:h,  of  BiidaPeatb,  muko  uliH-tric  upiurutUH  [or 
physieiiiiis  and  Riirjjoonji,  and  several  olber  trms  in  Buda- 
Peath,  ar«  actively  engaged  in  rarioiui  electrical  develop- 
in  i^nts. 

SwitBorland.  -For  some  time  juutt  the  tnnisrawsion  of 
electrical  etirrcnt  (or  light  and  fK>wor  by  utilising  the  fidU 
of  the  Swins  walorM  has  been  sitL-coaiifiilly  dirrittd  oiiu  A 
achcme  i>f  n».iioiia1  impottuncu  is  now  mooted  by  n  Hwiss 
engineer,  ITerr  !!schok1te,  of  Aaniii,  for  the  itiirpoBe  uf 
isinj;  to  n  far  ^■i3al«r  extent  Uie  VMt  resources  of  waler- 
'BT  in  SwiiKcrUnd-  It  is  calculated  that  in  SwitzerUixl 
some  68,000  b.|i.  is  used  in  factoriw,  uf  which  two-thinix  i« 
Wftt«r-|K)wer  and  one-thlnl  steani  imwer.  For  this  kttep, 
and  for  the  locwmolives,  which  Uiltc  a  further  n.'i.OOO  h.]»., 
large  qusnlitiea  of  coat  are  impartod  anmuUly  from 
Germaiiy,  France,  aud  Bolgiiun— it  totui  (jxiwndititn;  uf 
I8,000,000f.  Herr&chokke  pTO|)oseis  the  coiisiruclion  of 
coInivRal  reservoirs  U|>on  the  various  i-ivcra,  nud  ihe  uUlisa- 
yiffiB  of  these  and  the  varioiui  waturfalUfur  the  eiiiployiiiuiit 
•leotrical  tranHinisstoii  of  {mwer  instead  of  tlie  I'uritltuiod 
use  of  Btcum  and  gas  engines. 

Electric  Trivctlon  in  Franco,  —in  the  deiwrtment 
of  HaiiteSavoic,  ii  locnl  r.iilH':iy  ji>  to  lie  e«tubli«hed  on 
whicli  electric  traction  is  to  be  use«).  The  concession  has 
been  obtained  by  Meeers.  de  Meui'on  et-  C'uiiiiud,  of  (ieiiuva, 
for  a  |>oriod  of  ttixty-live  yeum ;  x  iwriod  of  aix  tuonthn  ii> 
to  be  allowed  before  comroencenient,  and  the  entire  lin«  is 
to  be  opened  within  twu  y«ur8  from  the  uommencomuiit  of 
the  work.     A  miiiintiim  is  fixed  of  four  trains  per  day  etu:h 

^Way.  The  following  are  the  ofBcial  conditions: — "The 
traiiia  must  lie  put  in  niolion  by  electricity.  For  Ihifl  pur 
pose  each  carriage  will  carry  a  p«o«iving  dynanio-Dlcctric 
niachine,  put  in  communication  by  means  of  a  copper  cable 

rlaid  the  length  of  the  tine,  with  the  generating  machine 
driven  by  stfilionary  steam  oiigiuos,  pkced  ut  Mofuietier, 
half  the  total  distance.  Eucb  caiTLiffe  must  be  utountod 
with  an  electric  regtiln-tor,  d.  friction  break  and  an  nutoniatic 
break."  This  will  be  tbo  first  enteifirise  of  the  kind 
established  in  France,  and  its  develupmcttt  will  be  wutched 
with  conwderabie  interont  in  nil  yaru. 

Long-dlBtance  Telephoning.  -Thu  National  Tele- 
phone Com|i,iny,  having  a  contnd  tiflire  at  Edinburgh,  have 
connected  that  town  with  the  sunoiuiding  towns  in  a  not- 
vork  of  commnnicAtioM,  so  that  Kdinburgh  is  now  in  tele- 
phonic communication  with  Glasgow,  I'aisley,  Oreenock, 
Ayr,  Kilmarnock,  Droughty  Ferry,  Newi>ort,  Perth, 
Forfar,   ArbfuittJi,  Cupar,    Kirkaldy,   Uunfcmdino,    Alloa, 

'  Clackmannan,  Stirling,  Falkirk,  Grangemouth,  lia- 
gow,  and  other  town^.  Tho  taritf  for  conversation 
8d.,   or   one   shilling   for    three  minutes'   conversation 

I  Bccoi'ding  to  dbtanoe.  Each  of  the  subacribera  by  signing 
a  simple  agreement  can  converse  on  demand,  from  bis  own 
»fiice  or  house,  with  subscribers  in  any  of  the  other  town^ 

I  connected.  A  careful  record  of  such  cDnneclions  is  kept, 
and  tho  com[iany  renders  an  aoconnt  at  the  end  of  every 
month.     They  have  ia»ued  a   neat  little  [>ockct  guide  for 

,  the  use  of  subflcribori!.  In  Switzerland,  tienf  and  Lju- 
sanne  are  to  bo  connected  with  Kislc  and  Zurich  on  the 

.Byaaelbergh  syilem. 


Sehool  of  Electrical  Engdneering.— Tlie  managem 
of  tbo  .Sclio(d  id  Klo(-tri«il  Krt^ineering  and  Kuhniarino 
Ttlegraphy,  llanorei--square,  have  appointed  Mr  Charlca 
rit|Ht<».  Mombor  of  the  Instituto  of  MechanicMl  Kngineeis, 
M.S.T.K.  and  K,  to  the  {Kwt  of  Senior  IiiBUHctijr.  shortly 
to  lie  vacant  by  the  resixnation  of  Mr.  Henry  U.  \N'ilkineou. 
Mr.  Cupito  was  fur  three  yeant  uppfonticid  to  mechanical 
CDgineeriiig  work^  in  Coienhagen,  and  ftudied  for  sflv«n 
years  in  the  Polytcohnical  Academy  there,  paaeing  all  the 
examinationx  with  the  highest  hoiioui'K.  From  th«i'e  he 
went  1 0  (ireenlami,  na  a  con.>uilting  engineer  lu  tho  KrysolitQ 
Mining  and  Trading  C'um)Hiny.  lie  came  to  England  (whci« 
bis  ha-i  since  i:e*ided)  in  ls80,  and  for  about  two  yearn  held 
office  in  tho  ('ity  and  (inilds  of  London  Institute  at  Fins- 
bury,  under  Prof.  Ayrttjii,  where  several  men  now  well 
known  in  the  electrical  world  werx;  his  pupils.  Ho  became 
chid  clectriciiui  to  the  Klectrical  Power  Stonige  Company, 
whose  employment  he  left,  desiring  to  go  into  businosa  for 
bimeelf  lis  a  c  UKulting  (!ii|;irti^vr. 

The  Police  Telegraph  System.-— Since  the  riota 
which  took  phu.-c  in  the  West-orid  and  the  meetings  of 
the  unemployed  in  Tnifalgar-spiaro  the  attention  of  the 
autlicritirs  luis  been  directed  to  the  jierfection  a-ivl  c^tten- 
sion  of  the  iKilieo  telc;;ia|»h  »yst«m  throughout  the  metro- 
|iolis-  The  result  has  biton  that  diuHng  the  l-ist  few 
mouths  London  bus  Ijcuii  intensecCod  by  a  network  of  wires 
fur  the  »[)ocial  xiao  of  the  nictro|)olitan  jiolice,  and  under 
the  |>re«ent  conditieiis  the  concentration  uf  a  large  body  of 
police  utBcers  in  any  part  of  London  on  tint  sborto^t  notice 
wuidd  be  a  coin|i:imtivBly  easy  matter,  Tbo  sysleni  has 
been  airried  otit  on  nn  extensive  sisle.  The  centr-il  police 
ollicca  are  also  cnnnei-terl  by  either  lelegmph  or  tulupliuno 
with  thu  Fii-o  Brigade  rtalioUN  Ihc  W;ir  tlffirc,  tho  Home 
(JtHce,  the  Hoiirie  uf  (,'omniunM,  and  lh«  llouso  of  Lords,  us 
well  lui  with  the  pri\'ate  reMdcna>s  of  the  sni>crior  ofhcorB, 
In  addition  to  those  vxtensiinu,  in  case  of  eniergerjcy  a 
nieesuge  handed  in  at  nny  jiosbal  tolegnph  office  by  a  )>olico 
olhuer  i«  to  take  preceileiice  t>f  any  othei's. 

Electric  Soldering  and  Welding. — Sime  the  tint 
tucco  sfid  trials  of  the  Bernadus  system  of  electric  wiildirig, 
various  disadvantages  have  begun  to  make  theaiRe!vc« 
apiNirent.  A  l!ierma!i  eng-neer,  G.  Kumienaki,  in  the 
Vhfmmhr  Kfiiiinfi,  gives  some  |Hirtirn1»rs  with  referenu-  to 
the  process.  Tho  high  tnn>peniture  of  the  electric  arc  in 
not  only  very  harmful  to  the  cyos,  but,  it  is  stated,  &ff«ct«  \ 
the  skin  of  the  face,  pecluig  otT  the  surface  skin,  and  sonte- 
timoB  even  causing  waunds.  The  dark  glasses  bithur<o 
UMxl  are  loo  heavy  »nd  loo  dark,  and  ocowionally  it  ia 
t)uca'ttULryi  in  order  U>  »eg  clcitrly  the  pi'ogi'ess  uf  the  wnik, 
to  take  them  off,  with  gpo-l  danger  fcj  the  eye-,  Tho  silk 
masks  which  have  been  tried  are  nnpr«iica!,  and  alsoi 
obstnict  the  breathing'.  The  great  himinosity  of  the  arc 
bcBide*,  though  i  ot  no'iceably  hot  at  a  short  distanco, 
evidently  alfecti  ihe  neivei*  in  the  uiunner  el  sunstroke. 
A  curinus  feeling  14  noticed  by  bystanders  at  the  nape  of 
tlio  nwk,  which  rondcra  th<in  giddy  and  uni»mfortable ; 
and  persons  who  h^ve  atreudy  siinVircd  fioni  an  attack  of 
^uii-stroke  are  thiewiU'ned  w>th  a  renewal  of  the  «> mptoma 
under  the  glare  of  iho  ate. 

The  Noises  of  an  Engine.  —Every  ateam-unginc  Irna 
ctU'tain  well^duliiiud  i^uiids  in  atrtioii,  which  we  cdl  noixvs 
for  w:int  of  a  belter  term,  and  it  is  iijmn  them  :uid  their 
continuance  that  an  uiigiiieer  depemU  fur  u»«iiruiiue  that  all 
iA  going  well.  So  BOou  as  tlie  seiinence  or  continuity  of 
certain     sounds    is     inten'upted,    the    engineer     hurries 


toto  tbo  engirt&room  to  see  whut  is  amiss.  Curiously 
Bnougb,  conijxiLuxl  (fngmes  iiiid  iiiixltiiii  syHtoins,  triple 
aitd  qiiitiiniple  exp<Lii8)o/L  en>^n«s  and  high  prefl- 
eures  have  greatly  affocLwl  the  roetlioti  of  judging 
whether  all  is  going  well  or  not.  "  Mociem  engtiieB 
pUy  nil  Kort«  of  tuitue."  said  ii.(i  enginfier  to  us 
lately,  "and  it  Imthered  me  gi-«ttly  to  ittA  used  to  it  for  ;i 
while.  Evorythitig  would  )ie  going  well  and  apiMrniiLly  in 
harmony  for  mi  hour  or  so.  when  middoidy  the  tiini;  wouM 
change  and  another  ittnko  up  from  nomo  anise  i>r  annilicr 
thHt  I  h&ve  wsvar  yet  lieen  able  in  find  out,  but  sinoo  1  have 
discovered  that,  it  makes  no  dilTerence  in  the  uctiou  of  the 
machine  itself  I  don't  bother  about  it,  Hlthuitgh  it  is  very 
annoying."  lliis  peculiarity  refers  to  laarine  eii^inw 
chiefl)',  hut  it  may  also  to  stationary  piigiriea  on  the  samo 
HyHlcni,  and  it  in  r>ne  of  the  intiovntionti  which  engineers 
have  to  bucomo  acctiatomol  ta — Amrrinut  Enffintgr. 

Zieffal. — Th«  plaintiflii  in  the  action  of  Morgan  v. 
Pi-iehett  were  two  ladies,  the  owners  of  two  boiisM  in 
Han  way-place,  Oxfonl-strecl,  which  are  lot  in  flat*  to 
weekly  tenants,  and  two  of  their  tenants.  The  defendants 
are  MtSKro,  Prictett,  wLu  suitply,  from  prcnuNi^  iuljoinint;. 
oloctric  light  to  the  noighlMurhoud.  The  phiintitTi)  (.-<jtu|)tniti 
that  the  engines  and  dynamos  of  the  defendants  have  been 
an  worked  as  to  ]>roduce  a  nuimnca  to  the  tenants,  who  all 
occupy  the  premises  as  dwellingn,  hy  i-eamn  of  the  nui»«  ^iiid 
vilinition.  The  plutntilfs  acok  an  injunction  t«  rc-ttrain  the 
ilefendant^  from  working  their  niiichioos  so  as  to  be  a 
niusante.  The  nction  was  new  brought  on  on  notice  for  an 
interloonlory  injunction.  There  was  soma  conflint  of  evi- 
dence, bnt  the  piiities  wci'C  agreed  thutou  a  cert;uii  occasion, 
on  the  evening  of  the  Hlh  ult.,  when  reiircMntutivcs  of 
both  sidoe  were  preftent  on  the  plainlitTu'  premises, 
the  works  were  being  carried  on  so  that  no  eiibstaiitial 
nuisance  existed.  It  mu  stated,  in  answer  to  the  judge, 
by  couiiflvl  for  the  defendant,  that  there  was  recoixl 
in  the  dofundunte'  office  tbat  their  tension  meter  indi- 
cated at  that  lime  a  reustance  of  from  100  to  105 
volt«,  and  that  of  the  two  ateam-engincft  employed 
hy  the  defendants  tho  smaller  wui^  governed  to  work  at, 
and  did  on  that  occamon  work  at,  the  speed  of  180  revolu- 
tions a  minute,  and  the  larger  one  at  the  speed  of  120  ruvolii- 
ttoiu  a  mtiiUte ;  and  ho  offered  to  give  an  underttikiiig  on 
behalf  of  the  defendnnl«  to  koop  tho  working  within  these 
limits  till  the  trial.  Hin  lordHhip  «aid  that  one  of  tho 
rlefendants'  witnesses,  c<]gnii«iut  of  the  matter,  nniitT,  nuiku 
lui  uHidnvit  as  to  the  conditions  of  the  working  during  tho 
thrc&(|lurtoi's  of  an  hour  in  iiuestion,  and  the  defuridantH 
would  undertake  to  work  within  tho  limit.9  of  such 
conditions. 

Longham  Hotel.— The  largest  installation  hitherto 
lighted  fnjni  ii  ienlr;il  »!tntion  in  Engkml  has  juat  been 
lighted  up  at  tho  Liuijrham  Hotel,  PuttUiiid-pkcB.  This 
hotel,  which  is  one  of  the  liuj^oHt  in  [,o)ido)i,  is  now  practi- 
cally lighted  thi'oiighuut  with  oluctric  light,  the  toUl 
numl)«rof  lam  jb  being  1,600,  and  a  further  100  are  still 
to  be  lightwl  in  the  top  Hoors,  The  (inmnil  ig  xiippliod 
from  the  (irosvenor  Oalleiy,  the  tuain  primary  wires  onter- 
IQg  tt  wparate  fii«-]>roof  converter-ruom  uut»ide  the 
building  in  a  coiutyiuxl  of  the  basement.  Thia  rx>oni 
contains  five  hu^e  oonvort«r8,  witji  their  sopantto  fusee, 
and  the  Mcondary  cablea  are  run  in  eovenil  groups, 
of  about  200  lights  each,  to  the  various  de|)artmenti. 
The  wiring  and  fittings  have  been  carried  nut  hy  Motisrs. 
VerKy  Brothers,  of  R««ent«re«t,  with  Mr.  J.  H.  Cundio, 


121,  Cannon-street,  as  coiuiilting  electrician.  The  whole  trf 
llio  wiring  is  jiradicsilly  aurlace  wiring,  and  fuses  are  put 
to  hII  pendant)^.  In  the  cofToB-room  tho  pcndafit«  nre  <;om- 
bination  clcclrolici's,  with  gas  jet«  above  and  electric  lighla 
below,  liaiKUnmoly  wrought  and  gilt  decorated  work, 
with  iiwl  sbiides,  two  t^n-Ught  and  two  six-ti<!ht  elcttroliura 
U)  onch  Urge:  room.  The  [miisages  •ii'e  fitted  with  aiimW 
iced  nhiMles,  ench  ""ith  a  Docket  switch,  and  the  ladies'  room 
iiiid  private  'itting-rooms  ha\'e  movable  stanrlnn)  lam|». 
The  diningruoiu  has  ii  lopig  row  of  )iond3nt.<i,  with  large 
frosted  bells,  eachconlj«iiiiiig  three  lami»,  which  ore  run  two 
in  KericK,  one  lamp  in  each  series  in  the  next  jiomlant. 
Long,  neat.,  inah<);iany  kjxcs,  glass  eovcrc^t  enclose  thtt 
swiichci,  which  are  Verity's  intent  suddea-break  tap 
switches,  tof^ther  with  tho  eorro3[ioiulingdouble-[iule  fuses, 
on  china  bases,  with  metal  plug  (uses.  The  whole  uf  the 
work  is  conveniently  arriuigod,  and  the  siae  of  the  installa- 
tion in  a  i^lriking  proof  of  the  manner  in  which  dLttributioii 
fi'om  central  stations  ia  ]irogre»>ing  in  London, 

E.P.S.  Aooomalators.  — Crreat  strides  in  the  develop- 
ment ami  general  efficiency  of  ac<uimul»tont  hare  boon  inado 
lately  by  the  Kloctricjd  Power  Stoivige  Company.  Batteries 
hitberlo  capable  of  yielding  ^0  amjieres  discharge  for  ten 
hours  now  yield  4&  amperes  with  tho  »me  weight  of 
material,  an  improvement  which  is  oipial  to  a  saving  of  AO 
|ier  cent,  in  the  cost.  The  Ilammcr^iilh  omnibusce  ore 
now  lighted  with  electric  light  supplied  by  sjiecial  small 
box  accumulator*  pkiced  under  the  driven'  Mats.  Fifty  wr 
sixty  of  these  have  Iweii  in  use  some  time,  and  the  niimlMsr 
will  he  shortly  increased  to  200.  The  Omnibus  Company 
hHveasmall  gas-engine  and  dyiianHis  at  their  Hammersmith 
shed,  to  charge  the  a«cumulatore  ever)'  night  for  use  next 
morning.  Medical  batteriou,  for  use  at  the  various  London 
hospitals,  and  for  private  ]>hysiciari8,  are  aUo  in  great 
demand ;  these  are  supplietl  ready  charged  by  the  company, 
who  send  for  them  to  be  recharged.  They  have  also 
brought  out  a  »trouger  and  more  compact  form  of 
battery  for  traotioii  work,  and  there  bmiim  to  bo  eau- 
siderablo  activity  promised  in  this  direction,  judging 
by  the  number  of  tnict.ioR  Syndicates  stirring.  The 
promised  development  in  atorage  sy«tems  advocated 
for  the  RT.  system  of  distribution  from  central  stations 
will  open  fields  foi'  supply  of  acoumulatort  of  as  much  lai^er 
typ  than  those  at  present  in  use  as  a  modem  ^someter  is 
hirger  than  a  tin  cistern.  The  Electrical  Power  Storage 
ComiKUiy  will  be  iible  to  tackle  those  rociuiremeula  as  they 
arise,  and  at  the  priuent  moment  arc  able  to  supply  Ixittcriea 
with  plates  the  size  of  adining-room table, haviugaespacity 
of  800-900  km]is  foi'  10  hours.  1*heir  licensees  in  all  parts 
of  the  world  are  extremely  busy,  especially  in  AmericA,  and 
we  notice  that,  with  repect  to  the  far-famed  Julien  battery, 
the  American  owners  of  the  patent  are  bringing  an  action- 
at-law  with  reforeiico  to  the  infringement  of  their  p-itonta. 

New  Types  of  Storacre  Cello.  — Uetaila  of  new  types 
of  accumuUl«r>  are  arriving  from  all  parts  of  the  world. 
The  wonderful  effect  of  ttcience  in  utilising  waet«  producta, 
now  so  noticeable  with  onr  friends  and  rivals  the  gaa  cou- 
pariice,  lately  culminating  in  tho  production  of  sugar,  in  the 
form  of  saccharine,  from  the  once  despised  coal-tar,  and 
which  for  the  electrician  has  evolved  the  ruTcraible  or 
storage  cell  from  the  electrical  watte  product  *'polart(«tiuii)" 
is  destined  in  time  to  absorb  the  raiam  /<^«  of  fju  aiid  «oal 
tar  combined  at  any  rate  in  their  origitui  capacity  of  houM 
lighting.  We  invito  attention  to  the  detailed  dmcriptioti 
we  give  elsewhere  of  tho  co|>])er  accimiidator  oE  Meaara 


Commelin,  Desmazurc,  and  BaiUehacho,  about  which  wc  ftavo 
B  report  n  week  or  two  ago,  with  reference  to  thoir  |Hjr- 
form-iTii-e  at  a.  tost  trial  with  a  Bcrew  launch  at  Havre,  These 
cella  arc  now  made  in  a  commercial  form,  but  the  cliief 
objoctioti  to  Ihem  Neamn  tn  Ije  the  high  elettiw motive  force 
(1-2  volte)  in  charging,  against  the  discharging  potential  of 
0'75  only.  The  UatJng  power  of  theJtD  coIIh  '» ■4\m  not  «tutod. 
In  S|iai'ii,  wu  hear  tA  u  new  tyjw  of  a<!riiiiHi)ator  j^ivinj^ 
^tcutly  incivuseil  charge  anil  accvId'Alml  spocd  <>f  liischiugu 
with  thcsanieweij^hlof  niat«rial,untl  although  {urticuUnarc 
withheld,  then)  is  evidently  great  activity  in  various  fields 
to  bring  lo  perfection  thin  inuaiia  of  nccumulaljiig  elm-lrical 
energy.  In  (iDnaany,  \n  llageii,  WnHphal ia,  Measrs. 
Biiache  and  Miillor  have  jiiat  crectctl  a  Imge  accn 
miilator  factory  foi*  lh«  [jroduclion  of  a  new  typo  of 
ttcciinmUtor,  the  invention  of  Measra.  Tudor  Fibres. 
Nothing  has,  iip  to  now,  been  [jtiblished  with  reference  lo 
the  (ixporimont  of  the  inventors,  who  have  for  th^  la»t 
eight  years  Iwun  diligently  studying  the  3id}ject,  and  have 
been  able  to  introduce,  it  ia  staKd,  aomo  very  important 
impruvementa.  In  the  Tudor  accumulator  the  oxide  is 
cryaLalisMi  in  «  hard  Ktnicture  upon  an  underlying  lend 
plate,  and  ia  not  liable  to  scale  ;  tlio  wear  and  tear  by  ime 
ia  almost  entirely  obviated.  The  factorj-  will  bo  able  to 
tiirn  out  plates  in  verj-  large  <]tiantities,  and  in  a  few 
months  will  be  in  a  position  to  aiipply  seta  of  accumulators 
with  element*  of  2,000  ampero-hoiura  uujiacity,  with  a  rate 
'  dinlui;^  of  AOO  amperes.  "niU  firm  haa  received  a  large 
'itiflB^^  accumulators  for  the  State  Theatre  at  OarmstAdt, 
for  which  they  have  given  a  five  years'  guarantee. 

The  Jnllen  Electric  Railway,— We  have  rc«eived 
the  folluwi;jg  jtarticularii  from  the.lulien  Company,  of  New 
York.  It  is  iiuw  sume  eighteen  months  ago  since  the 
Julion  Electric  Cijinpany,  uf  New  York,  obtained  from 
Brussels  a  storage  battery  electric  car,  and  put  it  in  service 
on  the  Btreetfl  of  New  York  City.  It  hns  be>on  in  use  on 
Mr.  ^'amlerhilt's  mad,  ninning  from  Kiglity-llfth  street  and 
Mudisun-uvuiiue  to  City  Hall,  for  about  a  yctir,  and  has 
gireii  mtob  satisbuitiun  that  Mr.  Vandcrbilt^  the  proadonb  of 
the  New  York  and  Harlem  Kailroad  Company,  haa  made  a 
contract  with  the  Julien  Electric  Comi>any  to  pla4;o  ton 
electric  cafs  in  service  on  tbatr  road  forthwith.  To  that 
end,  the  .lidien  Electric  Oom[iany  are  now  inntalling  an 
eloctric  station  at  Kigblytifth-street  and  Madison-avenue 
with  sufficient  generating  machinery  to  run  the  ten  cars. 
The  station  is  nearly  finished,  as  are  the  cars  also,  ajtd  the 
system  will  be  in  operation  about  the  end  of  Juno.  The 
station  ha»  two  75  h.p.  tubular  boilers  and  two  7f> 
b.p.  atraight  line  engines,  and  two  Weatoa  dyiiamcA  of 
the  capacity  of  300  volt*  and  ii  amporos  each.  The  bat- 
teries for  the  cars  are  inserted  in  and  removed  from  the  cars 
by  means  of  a  shifting  device,  which  is  run  by  an  electric 
motor.  SufHcieiit  lutterios  (or  the  ten  cai»  are  amngod  in 
tier*  on  either  side  of  the  pit  over  which  the  cur  iti  run,  iua 
way  to  best  subserve  economy  of  space.  The  cars  are 
lift  long.  Tlie  car  body  is  muuwled  on  two  four- 
wheeled  trucks,  each  truck  carrying  h  1'2  h.p.  motor,  Julien 
type.  Chain-gearing  is  used  ;  the  car  body  is  pivoted  on 
the  trucks,  and  in  this  way  will  dcecribe  with  ease  the  very 
sliar|>  curves  tn  bp  found  in  .American  street  railways.  The 
car  carries  120  cells  of  the  Julien  iHittery,  arruiigiid  60  oti 
either  side  of  the  car :  each  cell  has  a  ca|>a«ity  of  two  vtilta  and 
ISOamporehoum;  they  are  coupled  inacrica  or  in  inralbl  by 
moans  of  the  .Julien  regulator;  they  are  r\m  in  series  most 
of  the  time,  thus  ecanomising  the  expaiiditursof  energy  much 
mora  than  when  run  uiprillel.    Tfaecarsare  tobe  degantly 


fitted  up,  and  to  be  far  superior  in  interior  decoration  and 
finish  to  any  street-car  hitherto  u-ied  in  America.  They 
will  be  nm  from  the  Grand  Central  Depot,  at  Forty-aecond- 
street  and  Fourth-avenue,  down  town  to  the  Poat-offico  and 
btick.  The  street  railway  companiec  of  America  are  await- 
ing with  great  interest  the  result  of  this  installation  ;  if  it 
is  successful,  a«  we  have  every  reason  to  hope,  electric 
traction  by  storage  battery  will  become  «  great  iudiutry  in 
the  United  Sutee. 

New  Edition  of  tho  Pheenlx  Rales.  The  thir- 
teenth edition  of  the  Phwmjt  Kire  Ottice  rules  is  now  issued, 
the  hu-ge  number  of  copies  of  lUo  twelfth  edition  l»eing  com- 
pletely exhausted.  In  the  new  edition,  Mr.  Musgruvo 
Heaphy  hoa  embodied  still  further  improvements  in  minor 
matters,  such  as  cut-outs,  and  to  deal  with  modem  develop- 
mant«  of  high-tension  murenta  for  charging  in  central 
station  lighting  by  the  battery  or  B,T.  system.  The 
recurring  sentence,  allowing  oiceptious  under  certain 
conditions  by  permJaeiou  of  the  inspector,  found  at 
the  end  of  sevcnd  of  the  rules,  and  which  was  objected 
to  at  the  recent  discussion,  has  been  removed  from 
those  [xisitions,  and  a  note  is  inserted  at  the  end  of  the 
nilcA,  in  these  words  : — "  No  doparturo  from  any  of  these 
ndos  will  be  allowed,  odIms  permission  is  given  by  the 
inspector  from  the  Fire  Office."  With  regard  to  thy 
riiiaition  which  has  been  actively  discussed,  as  to  the 
danger  of  multiplication  of  cut/-out«,  the  rule  now  stands  in 
the  way.  After  staUng  that,  as  a  general  rule,  when  a 
Imnch  is  led  off  any  conductor,  a  fitsible  wire  must  bo 
inserted  near  the  junction,  which  should  fuse  at 
SO  per  cent,  above  the  safe  capacity  of  the  wire, 
or  1 00  \3er  cent,  above  the  normal  when  this  is 
below  the  safe  capacity ^tiic  rule  goes  oa  to  say:— 
"  If,  hawovor,  «  branch  is  already  protected  by  'cut-outs' 
on  the  mains,  or  on  a  sujterior  branch,  then  it  may  not  be 
necessary  to  again  protect  it  by  other  cutouts,  unless 
re^juired  t«  do  so  by  the  uispector  of  the  fire  office.  Itisiw 
well  to  protect  ail  |iositivr.  and  negative  principal  branches 
by  fu.iiblecul«ute.  This  must  bo  done  when  tmtiBformors, 
accuniuUf^rs,  or  primary  batteries  ar*  used ;   also  when 

small  bi-arichcs  are  taken  directly  otT the  mains 

When  lights  are  grouped,  as  upon  electroliers,  &c.,  the 
small  wires  to  each  light  cannot  always  have  out- 
outa.  ('arc  should  be  tuken,  however,  that  the  last 
controlling  cutout  carries  as  small  an  amount  of 
current  as  pi-acIJcablo,  and  that  it  will  act  before  the 
smallest  wire  nms  any  risk  of  getting  unduly  heated." 
The  rule  with  regard  to  accumulators  and  high  tetisiori 
currents  ia  as  follows  : — "  Whtti  high  tension  currenis  are 
used  from  a  central  station  (or  other  place)  lo  charge  accurau- 
latora,  and  secondary  house  circuits  having  a  cun'ent  of  lower 
potential  than  that  oC  the  primary  circuit  are  taken  from 
the  accumulators,  then  it  would  bo  pi«ferable  if  thesecondary 
conductors  wore  provided  with  a  device  or  aiiaDgement 
by  means  of  which  their  connection  with  the  accumulators 
during  the  time  these  latter  wore  being  charged  would  be  pra- 
ventud.  A  current  having  an  electromotire  force  of  500 
volts  or  upwards,  will  bo  considered  ns  iw  a  high  tension 
current  for  this  |jurposc."  The  bringing  of  these  rules  in 
thi«  prompt  and  rea-^onable  manner  up  lo  date  will  still 
further  increase  the  regard  with  which  they  are  held,  and 
their  gcnend  usefulness^  The  signiiicant  passage  is  still  to 
be  seen  in  the  preface  that  *'  notwithstanding  the  number 
of  years  these  rules  have  been  in  itse,  not  a  single  fire  has 
yet  occiUTod  from  any  electrical  installation  which  has  been 
placed  up  in  compliance  with  thorn." 


THE  BRUSH  TRANSFORMER  SYSTEM. 


MORDir's    AlTKKNATK    CuKRKNT    rhfNAMO   AND  Tbans- 
FORUEK. 

Tha  first  types  o(  dynnnKKi  on  a  practioil  scale  vrnv 
alternate  current  matrhinos,  then  «aino  a  ii«riofl  when  con- 
tmuoiu  currenb  mochiacs  only  were  foshioiiiiblo,  and  now 


mid  tij;htmf;  by  means  of  etonigo.  Oth«r  engineer*  u 
eminent  antl  (is  pmcticAl  rcfusR  U>  tteliove  in  aiiy  inter- 
mediary, and  have  pinned  thflir  fa.ith  ii|ioii  storage:.  What- 
ever may  be  the  ultimate  evdliitjonary  oBect,  wc  hn*e  to 
deal  with  carcfully-dcsignod  ap|Ntratiui  &nd  acbomcR  in  both 
directions.  The  latest  addition  to  alternate  current 
dynamos  is  thai  designed  by  Mr.  W.  M.  Hordpy,  of  the 
Anglo-^Vmcricaii  Brush  Comjiuny,  in  which  the  annatiin)  is 
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if.  i.— Antmtiir*.     Mordvy  Alt.ronr  n-. 


ng/un  we  have  a  reversion  o(  feelinj!  towards  altemato 
current  eyfltenui.  IJndonhtodly,  the  riwao»i  for  this  is  tlio 
introduction  of  tlio  trannfonner.  ami  the  adantabiliiy  of  the 
combined  appanitii.*  for  |tni>ctieal  Wflrk.   Without  venturing 


at&tionarj,  and  the  principle  of  the  iron-clad  Add  has  been 
adopted  for  the  first  time  in  alternate  current  machinei)  to 
far  M  Engliiifa  constructnnt  are  concerned.  The  machine 
ilhiatratod  ia  intended  to  give  an  output  of  35,000  to  40,000 
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Fie.  8,— Fiolil.    Monlojr  AJtcruator. 


to  be  guided  by  AmcHciin  practice,  many  etigiiie«r.i  have 
Wen  jmpreMod  with  the  value  of  tb«  tntm^rormer  fiMiu  it« 
use  in  the  Grosvenor  Oallery  itutjdUtJon.  ;iiid  Iwlieve  it 
the  iuteimediary  between  direct  lighting  from  the  machine 


vrattx,  with  a  terminal  potOltuU  of  2,CK)0  volte  at  a  speed  oE 
6S0  revolutions  per  minute. 

Thu  armature.  Fig.  1,  consigts  of  coils  of  imulaliMl  ntpiter 
ribbon,   Vs*"-    wide,    voiiud    on   corw  of   ilon-conducUog 
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material.  Th«  Bupporting  cores  aro  of  porcelain,  uiid  each 
coil  is  Ixtltoii  at  th«  1)ro»u  pntl.  hetween  two  hrackeU,  the 
end*  of  iho  conductor  heing  brought  out  through  [wrcelain 
iriRiiUtors,  The  brackets  are  bolted  to  u  ^itiinctal  riti);, 
whirh  for  convenience  of  inaniifucture  und  rc|)uiris  madu  in 
halveM,  the  two  ]}nrts  being  fiisleiiwi  tof^etlier  at  the  boltcm 
nmi  to  the  bed  jtCate,  and  at  the  top  by  a  S|)Ci:iul  auting. 
The  coilfl  are  thns  rigidly  and  securely  held  in  position  hy 


The  field-magnet,  Fig.  2,  consiste  of    a  single  etectro- 
inagnol  mude  u  follows  :  »  short  wroiight-iroii  cylinder, 
through  the  axis  of  which  the  shaft  |tassee,  fonns  the  ooro, 
and  i»  (round  with  u  siugle  coil  «f  exciting  wire,  the  eoc' 
of  which  ai«  brought  to  two  iiisiilabcd  gun-meta)  collector 
The    oxDitiiig    ciirroiit    is  supplied    by  a.  small   Victor 
dynamo,  by  means  of  two  brushes  rubbing  against  the  col-i 
lecting  nngti,  thongh  other  meniiA  may  Iw  employed  for 
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Kiii.  ^— iMuntey  Altwmatoi-. 


metal  support*,  which  in  no  part  come  between  the  pules, 
and  are,  in  fact,  almost  entirely  out  of  the  magnetic  held. 
German  silver  is  used  for  ihe  bmi-kets  imd  Irolt-n,  beimiiite 
its  high  reitisUiiice  awtiiiU  in  preventing  local  currents.  A 
single  ttrmatiiro  coil  is  shown  in  the  illustration,  from  which 
it  will  without  difficulty  be  eecn  how  the  nrmnttire  i»  built 
mi.  The  coils  in  this  ca»e  are  eonnecied  in  seHea.  t»a.;mi*e  an 
high  K.M.F.  i«  re<iuircd  ;  but  any  other  combination  can  lie 
obtainod,  the  connoctiona  lioing  ri^ilaiocl  by  the  volUu^  oi- 
curreiit  re«]uired.  It  will  lie  !«oon  tliat  the  de-^igiier  hm  care- 
fully cou^iidored  thn  imiiortjint  mibjoct  of  roiMLiiit,  and  thut 


tills  uurjHjse.  Against  otteh  viid  of  the  above-men tioneil 
cylinaor  is  placed  a  cast-iron  (liece  of  peculiar  form.  Kuch 
castiug  haa  a  niiml)ot'  of  annn  — nine  in  the  iiuichinn  ilius- 
trsted — which  radiate  from  the  xhaft  ajid  ceninl  pajt  of 
the  casting,  and:  then  bond  over,  forming  nine  i>oIe  piec-c» 
on  eiLch  side  of  the  amiiiMire.  Thcae  armn,  ae  will  be  tweii, 
approaclt  each  othi>r  from  njifiiwito  mien,  and  in  iho  g:ip 
Itetwoon,  tbo  armature  U  lielii.  the  entire  held  ina;,'tiet 
rcvolvint;  with  the  shitfl  ii]>i)ii  whi^h  it  is  hold.  Thin  fonn 
of  hcKI-uia^iRt  is  simple,  and  a  «tii}-l«  exciting  ivil  antlii-u^ 
for  a  machine  of  any  Rize,  8|*eod,  or  number  of  allematioim. 


Km.  4, — End  atiil  SiiJu  vttw,  Mcvil^y  Tntutfermt'r. 


the  oonstmctioti  aflojited  allows  not  only  of  a  single  coil  of 
the  urmatiire  hein^  (piiokly  removed  and  ropUwjd,  but  a 
half  ur  the  whole  vi  the  anuiittue  cliii  be  oaaily  removed. 
In  the  machine  illustnLttid  the  exciting  coils  hive  a  nmalleT 
diameter  than  the  iinnature,  and  are  wholly  within  it,  and 
all  the  p'jlcri  on  the  one  side  of  the  armature  are  north  polca, 
thoso  on  the  other  »id«  bein^  south  polos,  the  usital  plan 
being  to  have  these  ]Kt!es  alternate.  Mr.  Monley,  hy  his 
plan.  r&Uices  the  E..M.F.  with  a  given  field  and  speed  to 
one-half,  but  avoids  magnetio  leakage  nnd  economises 
cop[jer. 


By  revolving  the  tiebl  mapiot,  instead  of  the  more 
delicate  armature,  mfety  and  steadiness  of  running  arc 
Hocureil,  the  liwivy  magnet  acting  as  an  excellent  fly-wheel, 
and  effectually  nuutraliBing  any  jnil^tations  due  to  irregu- 
larity in  the  «troke  of  the  engine.  This  ia  a  iMjint  of  iramOj 
importance  where  Blowai»ocd  engines  are  used.  Furthen 
a."ithe]MrW  revolving  at  the  hi-thwrt  vekwity  are  simple^ 
solid  iron  maasc«  of  the  stroegi>3t  iIcscri|>tion  not  subject  to 
heating,  and  havioK  no  copi»er  wire  to  expand  and  fiv  out. 
the  electrical  ami  mecnanical  coiuiidenitions  wtifch,  in 
CHtlinsry  dyminos,  ueually  renders  low-speed  adrisabte,  do 
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not  hei'e  apply.  The  armature  'b«ing  stationury,  the  coils 
have  tx)  lie  supnorted  only  with  a.  view  lo  re^usting  tho  drag 
of  the  field.  This  raiiddrs  iiisuUtioti  a  inciter  of  coTn|uira- 
tiv«  simplicity,  and  U  of  gmt  imporUnco  in  high-t«n«ji>n 
work.  Thfl  alternator  ia  shown  in  it«  cnmpletc  form  in  Fig. 
3.  The  ticld-magnot  in  almont  oritirely  hidden  by  Bheet 
met&I  cove™,  which  have  for  thoir  o)>ject  the  prevention  of 
ikir  tliatiirliunco  by  the  horns.  The  armature  tetTQinuU, 
which  arc  not  Keen  in  the  tij^ire,  ai'e  at  the  up|>cT  purt  iif 
thu  Kiipjinrtini'  rin|{.  Tho  thnist-bcaring  iai  .iHjiiittable 
lunKi(ii<JnidlIv  W  the  purjiosQ  of  enabUug  tho  ficlU  tu  Itc 
placed  (iXBctfy  Hymmetrical  with  regard  to  the  Rrmature. 


a 

PlO.  S.— Ir«n  PUtM  For  ilonlof  TniMfotTnWi 

The  charMlcrirtic*  of  tho  machine  show  that  it  is  atmost 
itelf -reflating.  Il  is,  therefore,  not  considered  neceasat^ 
or  (lemrahle,  except  under  a[>eciBJ  oircumstaiiceB,  to  provide 
other  than  u  simple  hand  regulation  at  the  dyaanio  for  tho 
purpose  of  coatrwllin};  tho  potential  difTerenco.  Suddrn 
and  violent  ftuctuaUona  of  the  lighw  are  imiMMsibIt)  with 
this  ntiu^hirie,  aiid  an  occanonal  touch  of  tho  itMistAncv 
regiUtttor  a«  the  load  comua  on  or  off  meet*  all  practical 
re«)iiircmcnta.  It  is  only  in  the  cam  of  machines  whoiie 
potential  curve  is  a  rapidly  falling  one  that  it  i«  ne«e*«ai"y 
to  resort  to  automatic  control.  T^oro  is  no  doubt  that  liy 
avoiding  tho  use  of  additional  apfmiutus  of  this  sort  the 
chalices  of  temfwniry  int«rniption  are  roduced. 

The  total  weight  of  the  machine  is  2  tons  Icwt.  of 
which  jUBt  over  half  is  made  up  of  the  armatm-n  and  field- 
magnets. 

With  this  machine  is  intended  to  be  used  the  MonJey 
trttnalormer,  shown  in  Fig.  4.  This  transformer  is  neatly 
and  simply  made.  A  suitable  sized  sheet  of  iron,  S  S, 
Fig.  \  i)t  taken,  and  a  rertiingular  piece,  A  B,  stamped 
out  of  the  centre  of  such  a  aiw,  that  tnu  piece  turned  round 
the  edges,  C  D,  are  llui^h  with  the  edgea  of  S  S,  and  spaces 
are  left  at  A  and  B  (or  winding  the  primary  and  secondary 
coil.  ThoM  coils  are  wound  on  »  frame,  and  the  tniiia- 
formur  built  up  by  slipping  the  out«r  iron  pieces  over  tho 
wins,  and  threading  tho  cross  pieces  through. 

We  underswnd  that  the  alternator  wiia  built  directly 
from  the  designs  of  Mr.  Mordey  without  the  neceiisity  of 
experimental  work  to  evolve  the  machine,  thus  showing 
that  the  jirogrc**  made  in  this  branch  of  mechauical  ongi- 
neering  has  during  the  past  five  years  b«en  very  great.  We 
(teaign  a  st4»m-engine  and  build  it  straight  away,  the  same, 
as  we  have  aaid,  is  now  being  done  with  dynamos.  Two  of 
tbeee  machines  are  to  be  erected  at  the  Oxfrn-d-Btfeot  oloctrie 
lighting  station. 


RICHnOND  UNION  TRAMWAYS. 


t  time  to  time  our  readers  have  been  made  acrjuainted 
with  the  construction  of  the  electric  tr.imwftys  in  Kn^Iaml, 
such  as  tliose  of  Uolroyd  Smith  at  ijlockpool,  and,  more 


recently,  the  Boaahrook  and  Newry  tramway  in  Ireland, 
Wiides  which  we  may  mention  the  Brighton  tiam«-»y  and 
that  at  Giant's  Ckusewaj.  The  tolnl  mileage,  however,  of 
English  tramways  it  comparatively  small,  while  in  America 
great  progreaa  has  been  made.  The  Richmond  Union  road. 
U.S.,  which  wo  propose  now  lo  describe,  has  a  length  itself  of 
ubout  twelve  miles.  It  nnis  a  very  irreeaUr  coursie  through 
the  jirincijial  iwrts  of  the  city.  The  mileage  of  the  itreoU 
p!i»!i(;d  through  in  aliout  nine  mites.  The  central  scctJon  is 
n  double  lin*  for  a  distant*  of  nltoiit  two  uiile-i,  a  jiart  lieiiin 
Uid  on  (u.^-cd  atrecte  and  tho  reinaJning  on  mucadum.  In 
our  last  issue  we  dealt  with  tho  diffcreiicea  of  tractive 
power  nxinired  on  gradients  and  curves.  Part  of  this 
tine  baa  sharp  curvea  and  steep  giudionte.  In  one  portion 
the  raila  are  laid  in  four  curvea  of  respectively  27,  30,  40, 
and  .'iOft.  radius.  Altogether,  there  are  no  lesa  than  tweniy- 
oino  Gurvee,  requiring  Sent  rails,  the  majority  being  of  sba^ 
radiufi,  five  being  leas  than  30ft, 

There  is  one  section  of  almost  continual  ascent  for  about 
A,600ft.,  with  gradients  varying  from  3  to  7  [xr  cent.,  and 
another  stretch  of  1,900ft,,  with  gradients  varying  from  3 
to  10  per  cent.  The  experience  of  our  Amencon  conteni- 
(Kirarioa  ia,  that  it  is  far  cheaper  to  oonstnict  a  good  line  at 
the  first  rather  thuji  to  construct  u  cheaper  line.  Among 
other  suggestions,  all  curves  should  be  hwind  in  and  paved. 
They  should  likewiM  have  two  guard  rails,  bocausa  it  U 
much  easier  to  8t«er  a  car  by  its  rear  wheels,  by  holding 
them  in  phice,  than  by  allowing  them  to  crowd  the  inner 
rail,  and  force  the  forwani  wheel  to  climb  tho  outer  one. 
In  liry  weather  it  is  found  adviable  to  grftwe  the  grooved 
raila.  Another  point  which  is  to  l>e  carefully  considered  is 
the  character  of  switch  aaet\  for  sidings  and  cro«6-overa.  If 
drop  switches  are  used,  they  should  be  of  such  character  an 
to  allow  the  car  to  come  down  easilv.  This  line  baa  been 
fittod  up  by  the  Sprague  Electric  ilotor  Company.  The 
genentang  station  is  at  .ibout  eipuil  distance  from  the 
extremities  of  thu  line.  The  station  inclndea  three  brick 
buildings,  the  main  builditig  containing  tho  enginea  and 
dynamos,  lieing  sqMratod  from  the  other  two  by  a  covered 
way.  The  ciira  are  kept  in  one  of  the  other  huikUngs,  and 
the  third  is  the  boiler-room.  The 'tatter  contains  a  batlery 
of  three  cylindrical  return  tubular  boilers  of  the  lat«st 
[latteni,  mounted  on  a  JWrvis  patent  funmce,  tbetr  caiincitjr 
ijcing  lar*  h.p,  each, 

^^at«^  is  furnished  by  two  Worthiligton  itauii-imilips. 
From  the  puinjis  the  water  [lasses 'through  a  feed-water- 
hoat«r,  whore  it  is  heated  from  190de<.'.  to  -200d<^.  Fahren- 
heit, after  which  it  goes  through  a  filter.  The  boilers  feed  into 
one  main-feed  stenni^pipe,  which  in  turn  leads  lo  a  separator, 
a  Isi^e  iron  eytinder  into  which  the  tt4Mun  insses,  the  water 
fuklliiig  to  the  Ifottom,  and  the  dry  steam  heiog  carried  off 
at  the  top.  From  the  Ixiiler-room,  both  the  steam  and 
exhaust  pi  |ieft  nin  into  an  underground  trench  to  the  eogine* 
room.  This  trench  is  of  brick,  the  walls  and  bottom  being 
8in.  thick,  and  after  the  pipee  were  put  in  place  they  wec« 
com]iletely  covered  in  with  mineral  wool,  aiul  the  trenches 
covered  with  plitnking.  The  ensinn,  of  which  there  are 
three,  are  of  the  Arminglon-Rims  high-siiood  tvpe,  awl 
davelo]),  when  running  at  full  load,  12.^  h.|>.  Eaen  eiigiDB 
(Invert  two  K>liiton  dynamos,  of  40,000  watts  capacity  raeh, 
specially  wound  for  &00  volte  normal  preeeure.  Tbd 
dynamos  feed  into  copper  hara,  sup^mrted  on  the  walls  by 
porcelain  insulators. 

Each  dynamo  has  it<t  indupctidont  ammeter,  and  in  uddi- 
tion  there  is  a  general  ammeter  at  the  end  of  the  positive 
bus  bar.  From  this  bar  the  current  passes  to  four  special 
snap  iwitches,  each  !wit«h  being  connected,  through  a  tlireie- 
plug  safety  switch  block,  to  ono  of  the  feedors  sup|ilying 
current  to  the  main  line  wire.  These  four-feeder  wint;  tap 
into  the  lino  wire  nt  four  different  points,  thus  maintaining 
the  |>reesure  approximately  v<[uut  »U  along  the  line.  A!t 
the  ends  of  one  of  the  feedem  in  the  central  station,  pres- 
sure indicators  ore  to  be  attarhed  whii^h  will  indicate  the 
voltage  ut  the  junction  of  the  [ocdci's  with  tho  mjiin  current 
wire. 

The  engine-room  is  brilliantly  lighted  by  eight  hanging 
electroliers,  each  of  which  has  five  incandusceat  lamps  A 
iwitehboitrdat  one  end  of  the  room  furnishes  an  inilepeu- 
deiit  control  for  eaeh  group  uf  bmpB.  All  wire*  in  the 
room  ire  well  insulated,  and  in  addition  ore  held  orTfrwa 


J 


THE  ELECTRICAL  ENGINEER,  JlTNE  16,  1888. 


561 


I 


I 

i 

k 


the  wftUa  und  eoilinp  by  iiorcelnin  inBiilators.  T)i>  [_-  r^  - 
ard  dynamos  an  fenced  in  by  [jolulied  brass  nilii';; 
oil  ecmona  and  drop-cups  urc  jiliwred  wherever  lui 'i-„jri  , 
on  the  Hoors  arc  br»s8-linp«J  msi-tings ;  anJ,  in  i^i,  i\\u 
room  in  kept  lu  n«at  anu  clean  aa  &  well-apjiointed  ot&ce, 
»tid  it  iH  not  going  t«n  far  to  state  that  the  Btalion  eqiiip- 
tnunt  has  no  Miperior  in  tlid  world. 

The  clar-tric  circuit  coiisisM  of  two  ports — the  overhead 
nnd  the  ground  circulu,  each  bein);  of  compouud  character. 
Alnnj*  the  kerb  stonea,  at  distances  of  1 25tt.  are  .'iOft-  poles, 
iiuotiod  into  hhe  ground  a  distance  of  5ft.  Great  difficulty 
nru  exiieiieiKed  »t  finl  on  account  of  the  cliiyoy  (.'hii'a*:t4>r 
'  of  the  8nil,  iinil  it  became  necessary  at  the  coniors  U)  put  in 
very  heavy  poles,  which  were  eniWlded  in  concrete  and 
stone,  to  proveiit  settling  out  oE  place  after  heavy  mn«. 
These  poles  cany  the  niftiii  circuit,  which  extends  through- 
out the  entire  l«ii^h  of  the  road,  and  is  a  copper  wire  I'giu- 
in  diameter.  Thiii  is  callc^l  the  main  conductor,  for  on  it 
depends  the  opemtiDn  uf  tlio  road  in  case  of  accident  or 
re[>airii  lo  the  contact  wire. 

ITiis  latlcr  is  ternie'l  the  "working  cotiductor."  and  is  of 
hard  drawn  copiner  of  the  same  eize  as  tlio  main  conductor, 
and  i«  carried  over  the  centre  of  the  track,  at  a  distance  of 
about  eighteen  fcot  from  the  ground,  on  insulators  supixirted 
by  stun-wire*  ninning  at3'os«  from  pole  to  jiole,  aiid  pro- 
vided with  additional  inmdators  at  their  ends.  The  whole 
atructuro  is  very  light  loukimg,  and  at  night  cannot  he  seen. 
It  hantly  Aeenui  possible  that  it  can  be  tJie  medium  of 
transmission  of  nearly  400  h  p.  of  eloetrical  eneifiy  distri- 
faut«d  over  twelve  miles  of  track,  on  which  at  any  one  time 
forty  curs  can  bo  in  operation.  This  working  conductor  ia  of 
the  s.tme  sire  no  matter  whether  one  or  a  hundrod  cars  are 
to  lie  operated,  or  whether  one  or  twenty  mtles  of  track  are 
to  be  cororcd  ;  hut  it  is  connected  to  the  main  conductor  at 
intflrralB  of  500  feet  by  short  branoh  wires,  the  whole  form- 
ing a  laddorlilic  circuit. 

Thin  main  conductor  is  iteelf  auppHod  at  four  widely 
■ojiarately  points  by  feeders  which  come  from  the  main 
Bupuly  at  the  centni]  station.  Without  the  use  of  the«o 
feeden,  which  can  also  he  reinforced  if  necessary,  the  size 
and  cost'  of  the  overhead  conductors  would  be  very  larsely 
increased.  The  curves  are  formed  of  a  series  of  short 
chords,  which  upproximuto  the  central  lino  of  curvaturv. 

The  ourrent.  is  taken  from  this  working  conductor  by  a 
tight  ornamental  etrnctiiro  on  top  of  thocnr.  This  oonaista 
of  a  low  skeleton  framework,  which  carries  an  adjustablo 

rivelting  trunnion,  having  at  its  upper  end  a  jaw  In  which 

Nspended  a  counter  halancpd  trolley  pole,  having  at  its 
extension  a  grooved  wheel  making  ruTining  flejcibie  contact 
on  the  under  side  of  tho  working  conductor.  The  flexi- 
bility of  this  arrangement  is  very  great,  it  being  able  to 
follow  with  perfect  facility  variations  of  the  trolley  wire 
2ft.  or  3ft.  ill  either  hon&oiital  or  vortical  direction  at  any 
speed  and  arouud  any  curve.  When  getting  at  the  end  of 
tno  track,  this  trolley  tninnion  ia  swung  around  so  as  to 
trend  in  a  proper  direction  abaft  the  centre  of  the  car.  It 
is  im|>of«ible  for  it  lo  pull  the  trolley  wire  down,  and  if  off 
tho  lino  can  be  replaced  from  ihn  car  'juickly  and  easily  in 
the  darkest  night.  From  the  trolley  the  current  passes 
through  a  protected  wire  to  two  switches,  one  at  each  end 
of  the  car,  whence,  afl«r  whatever  cummuUtion  is  tieces- 
mry,  it  goes  to  the  motor  circuits,  and  thence  to  the  wheel 
frame. 

The  return  circuit  is  through  the  track,  and  thence  by 
both  metnttic  and  f^ond  oircuits  to  tho  stjttioii.  Esteh 
section  of  rail  is  joined  to  a  ropiior  ground  wire,  which 
runs  throughout  tho  length  of  toe  road  underneath  or 
alongside  the  Htringcr-pieces.  At  iutervals  of  500  feet 
this  ground  wire  is  connected  to  an  catth  plato,  and  at 
seven  points  widely  distributed.  These  ground  plates  are 
supplemented  by  heavy  iron  pipes  sunk  into  iron  ore  or 
!2in.  water  welU  about  2.11  feet  deep.  The  ground  wire  is 
cosaocted  to  tho  stAtiou,  and  there  is  also  u  main  ground 
connection  made  there  in  a  thirty -foot  well  through  a  large 
sink  plate.  Some  moditicatinns  of  the  overhead  system  are 
now  being  nuidu  which  will  make  it  jnipoesiblv  for  any 
accident  to  one  section  of  the  line  to  ditubfc  the  remainder; 
will  enable  the  different  sections  to  1)6  oiwiatwl  inde|>en- 
deutly,  aud,  in  cose  of  a  Hro  which  oiay  nooossitate  the 
the  oiockiDg  or  temporary  diaabUn^;  of  ono  part  of  th«  line, 


will  allow  this  section  of  the  line  to  be  cut  out  of  action 
either  automatically  or  at  will 

Each  car  is  fitted  with  a  duplicate  and  very  powerful 
motor  equipiEient.  This  is  earned  entirely  beneath  the 
ciir  body,  is  very  compact,  out  of  sight,  and  necessitates  no 
radial  change  in  the  construction  of  tho  car.  The  body  had 
to  be  stiffened  a  littlo,  «nd  Un.  steel  axles  put  in.  One  of 
tho  great  objections  which  ha»  been  met  with  in  applying 
motor*,  whether  ste^m,  electrical,  or  of  any  other  character, 
to  the  propulsion  of  street  railways,  has  been  rho  diRicnlty 
of  getting  Hufiicient  truck  adhesion  to  operate  the  car  under 
all  conditions  of  track,  loads  and  grades.  Especially  wa>j 
this  objection  true  in  Kichmond,  where  it  was  mnnifeslthat 
tio  application  of  a  motor  s>'st«m  could  be  fully  sitcc«s«ful 
unless  the  entire  weight  of  the  car  and  its  contents  was 
made  avaikble  for  tractiun. 

One  of  the  manifest  reasons  is,  of  course,  tho  slippery 
chanicter  of  the  tnv^k  under  many  conditions.  Another 
thing  should  also  be  iiot«d,  and  that  is  that  it  is  almost  im- 
possible in  practice  to  cost  all  wheels  exactly  the  uma 
circumference,  or  at  least  so  thai  the  p>tth  described  by  the 
line  of  contact  shall  be  the  same  for  all  wheels.  Moreover, 
on  curves  the  wheels  .ire  all  travelling  over  paths  of  difTorent 
length!).  Theoreticilly,  tho  wheels  should  be  indc|rtTidoiitly 
driven,  but  since  this  in  not  possible  it  follows  that  the  next 
best  thing  is  to  drive  each  jnir  of  wheels  independently. 
It  is  a  fact  which  admits  of  no  dispute  that  there  are  coDiii- 
tions  of  track  which  will  not  admit  of  a  car  being  driven 
from  one  pair  of  wheels  only,  and  this  difficulty  is  often 
aa^mentod  by  the  fact  that  ii  one  pair  of  wheels  only  is 
usod  they  will  Rometimes  be  leading,  sometimes  following  ; ' 
on  heavy  grados,  too,  with  one  platform  reserved  for  toe 
driver,  tborc  is  a  very  sorioiis  di^laoomcnt  of  the  centre  of 
gminty,  and  there  may  lie  verv  much  more  weight  upon  one 
pair  of  wheels  than  on  tho  otfier.  The  whole  exjwnence  in 
Kichmond  has  been  to  emphasise  the  value  of  independently 
driven  axles. 

To  accomplish  this,  each  raotnr  is  centred  ujwn  it*  axle; 
and  to  allow  the  roqiurod  freedom,  and  at  the  same  time  to 
preserve  perfect  [larallcliGm  in  the  meshing  of  the  ge«rs, 
and  also  for  taking  part  of  the  motor  off  the  body  of  the 
axle  and  to  throw  it  on  to  the  journals,  one  end  of  the 
motor  ie  supported  near  the  ceuti'e  of  the  c&r  by  double 
compression  springs  playing  upon  a  loosely  susjiended  bolt 
which  is  eupporteo  from  a  cross  girder  in  the  bottom  of  the 
car. 

The  motors  arc  then,  so  to  speak,  weighed  or  flexibly 
supinrted  from  the  car  bofty,  and  the  motion  of  the  arms- 
ture  is  transmitted  to  the  axlei  through  a  novel  method  of 
Apring  gearing,  of  com[)act  fonu  and  great  strength,  so  that 
whenever  the  axles  aru  in  motion  there  is  a  spring  touch 
of  the  pinions  upon  the  gears.  Barring  friction,  a  single 
|>ouiid  pressure  exerted  in  either  direction  would  lift  or 
depresH  the  motor  a  slight  amount,  and  no  matter  how 
sudden  the  strain,  whether  because  c^  a  variation  of  load 
or  speed,  or  a  reversal  oE  direction  or  rotAtion,  tt  is 
impossible  to  strip  the  gears  unlcas  the  ultimate  strain 
oxeoeds  tho  Ktreitgtn  of  the  iron,  the  prc.«sure  on  the  gears 
always  being  a  progreesivc  one.  The  motor  armature  malios 
nearly  ]  2  revolutiona  to  each  revolution  of  the  car  axle, 
but  by  an  ingenious  automatic  lock  switch  an  electrical 
mechanical  gearing  can  be  effected  with  double  tho  torlional 
effort  for  a  given  current  and  cuts  down  the  spoed. 

The  motors,  althnngh  in  one  sciiae  independent,  arc  con- 
noctefl  uith  duplicate  switchefi  at  either  end  of  the  cnr, 
which  afford  Gimullunoous  control  of  both  machines.  These 
motors,  which  are  of  normal  caincity  of  7J  h.p.  each,  can 
for  a  short  time  work  up  to  2.^  h.]).,  and  are  capable  of  pro- 
ducing a  momentary  tractive  effort  of  over  3,0001l>. 

Tho  care  can  be  run  at  widely  different  speeds,  varying 
from  the  slowest  crawl  to  twelve  or  more  miles  jjer  hoiu-. 
They  can  be  started  and  stopped  without  the  use  of  brakes 
ill  the  spucc  of  throe  or  four  iochus,  and  when  making  the 
normal  rauning  speed  can,  in  an  emergency,  be  stopped 
and  reversed  without  brakes  within  less  tlian  a  quarter  of  a 
ciir-longth.  The  control  over  the  car  seoma  marvellous,  for 
one  seat  little  or  nothing  save  an  almost  imperceptible 
movement  of  the  hand  of  the  motor-man ;  and  the  emrt- 
iiig,  although  pruiupt,  ia  gradual,  and  without  shock  or  jar. 

Emergencies  sometimes  brir^  out  qualities  of  motors 
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rwUoll  are  unexpected,  or  which,  at  Icut,  if  counteiJ  on,  luro 
nnly  ever  brought  into  [>lity.  Oii  ono  occuKiou  u  imiii  vau 
deaccndinc  a  6  per  cent  grwlo  with  a  heavy  i«Kul,  when  hia 
brake-cluiin  jMirtod.  Seeing  a  9h:ir|i  vnvve  riiiht  ahciwl  of  him, 
which  ha  knew  hu  woulil  Te»vc  if  he  Rti-iicK  it  iit.  th«  speed 
fas  was  running,  he  inBlantlv  roveraed  hia  mitcfainos  and 
hroueht  bis  car  to  s  stand^tiU,  aiiiJ  on  the  re«t  of  his  trip 
h&ndled  his  miichiiiiM  entiruly  with  the  niotort,  On  another 
OC<a«ioii  8  mnn  pcisiiin^  frurn  bohiiid  ona  cur  din-titly  in 
front  of  unotbsT,  was  struck  and  kiio<:kcd  down  by  the 
dashboanl.  Although  lUe  i-ar  wtis  mining  at,  a  lively  giiit> 
the  moehinus  wero  roventud,  ;4nd  tho  whoek  rilopjiud  u'ilhici 
n  foot  of  the  man.  By  any  othpr  method  of  propulsion  he 
would  have  heen  killed.     Fioqiieiitly,  mi  a  10   jier  cent. 

I  grade,  willi  it  lixuled  air,  the  I«'.ike8  have  heeti  thrown  off, 
the  Rinchinw  rovsrsed,  tho  car  «topp«d,  and  stikrtctl  Ixick- 
wanl  ujvbill  within  leaa  than  one-half  of  ita  loti^h — a  tn^t 
of  the  mojtt  renwrkable  ■everit.y. 
lu  iiDtiiig  the  wonderful  control  of  the  cur,  unc  is  Kti'uck 
at  the  remarkable  charucterof  thu  traclion,and  mntiuthelp 
wondering  where  it  eomee  from.  UnqneationaWy,  it  is  iii 
a  hu'ge  iiioatuni  due  to  tho  fail  that  every  jxiuiid  of  weight 
ia  available  (or  Lra<:tioti,  aiid  thai  the  two  wb«f^  beinij 
I  independently  driven,  can  take  their  own  speed,  and  each 
pair  get  tho  bent  grip. 
Another  thiii<;  t^i  lio  notoil,  wher^  the  gnrtiitd  circuit  la 
uswl,  is  the  incnufie  of  traction  due  to  the  pas£a{i;e  of  the 
ciUTcnt  from  the  wheoU  into  the  raitfk  Exactly  wliat 
tDoteonlar  action  tAkos  place  has  not  been  McerlMiiied.  Ii 
may  be  simply  hcatint;  at  the  coutatt  siui»-u  ;.  but  the  (act 
remains  that  tho  traction  is  very  largely  inci'ea8e<l.  Tho 
magnetic  condition  of  the  whoela  and  tnvcktt  also  ha»  euiito 
function  in  thi»  increase  of  traction.  The  wheels  and  axles 
are  niagtictifled  by  the  method  of  motor  construction  and 
mountiuKt  and  alao  by  the  paaaago  of  tho  current  through 
l^m.  The  tracks  iire  likewise  niagnobised  by  the  cutrcnt 
pMHiw  through  them,  and  also  by  the  rolling  contact  of 
,  the  wQe>el».     ^  ct,  admitting  all  theee  aids,  the  results  have 

been  GXtntordinary. 

Sixteen-foot  closed  carscairjing  picked  loads  of  fifty-five 
to  sixty  paawngcra,  4nd  having  a  total  weight  of  15,0&01b., 
are  operated  on  tho  10  per  conL  grade,  often  with  a 
slippery  and  slimy  mil,  and  on  27ft.  curves,  without  the 
HOT  of  sand  or  extra  help. 

TboGU  same  gmdee  and  ciu'voa  have  been  aeccnded  also 
without  sand  alter  one  o(  the  wnmt  sleet  storms  that  has 
visited  thia  section  for  years.  Varioiut  tests  uader  the  most 
itnfarourable*  conditions  have  been  mudo,  cure  often  being 
reqtured  to  cut  their  vniy  through  clay,  snow,  and  ice  when 
the  trucks  were  nut  of  sighL  No  aovorer  test  could  have 
been  made,  and  the  powei-  and  tructivu  effort  developed 
have  exceeded  the  meet  san^^dnc  cx^xxtations.  Cars  have 
often  been  stupiwd  and  started  on  the  heaviest  giudcs,  and 
in  the  sharpest  cunes.  One  motor  has  propollod  two  curs 
around  sharp  au-vcs  and  up  6  per  coot  grad^.  One  car 
has  pushed  another  of  great«r  weight  around  the  sharpest 
curves  aiid  up  7  and  8  per  cent,  gnides,  both  straight  and 
oombino<J. 

During  the  three  and  a-hnU  mouths' operatioit,  although 
thfre  have  boen  troubles,  and  changes  have  been  maoe 
while  the  ears  arc  running  comniercmlly,  no  car  bus  been 
pulled  a  foot  by  aniiuul  [Xiwcr:  if  anyaccident  has  occurred 
to  a  motor  the  car  bus  gone  idurig  with  one  macbiiio,  often- 
tilDCt  with  heavy  loa<^  and  on  heavy  grades,  or  in  some 
cases  has  gone  home  in  comjiany  witn  another  car.  One 
hundred  and  twenty  men  who  did  not  know  the  diPForunce 
between  a  motor  and  a  handsaw  have  been  broken  into 
handling  those  cars ;  oftentimes  with  remarkably  short 
training.  In  fact,  more  than  120,  because  a  nuuibor  had 
been  dismiwii  d  for  vai'ioux  reasons. 

Some  things  iiecuUar  to  the  electric  car  may  here  be 
mODtioned. 

A  marked  advantage  of  it  in  a  crowded  «troet,in  addition 
to  the  power  of  control,  is  bbe  fact  that  all  the  horse  room 
is  Kived,  and  the  car  consequently  is  able  to  be  worked  with 
much  narrower  huits. 

Where  grade  work  in  vacuuntcred,  an  electric  car  can 
not  oidy  make  double  the  sjtccd  on  tho  up  grades,  but  can 
run  on  down  (rnidas  at  a  much  higher  safe  rate  of  spoed 
than  horaas  can  be  driven  ahewi  of  a  car. 


A  car  has  none  of  the  lurching  motion  wliieh  ia  experi- 
enced in  cable  Inuismission,  and  is  so  mailed  on  the 
Philadelphia  road,  and  it  bus  in  a  mnrked  degree  loaa  of 
the  o8ciIliition  caused  by  the  pull  of  the  horaes  on  the 
draw-bar. 

The  layer  of  mud  of  which  the  daah-boapda  of  a  street 
car  ia  <)ecorated  from  the  hoofn  o(  tlw  honee  ia,  it  is  almost 
iieedlo**  to  siy.  absent  on  an  electric  car. 

Tho  lighting,  for  which  each  car  with  its  l^velighta require 
about  half  a  horsepower,  is  very  brilliant,  ana  free troro 
the  odour  utt«uding  the  use  of  oiL 

The  figuns  which  follow,  lieing  basMl  u|wn  an  actual 
8cr\-icfl  increasing  from  eight  to  thirlv  ears,  and  extending 
ovnr  .1  i>eriorl  of  four  months,  under  the  most  trjnng  circum- 
stances and  a'  the  most  critical  and  i;;ire-re<:piiring  period  of 
tho  cnterpriacV  pxii^tence,  give  street-railway  men  tho 
mast  careful  and  libend  esiiraaU)  nf  every  possible  expetue 
attending  the  o[ieratJon  of  the  road  which  ia  any  way 
de[)i>ndotit  n|x>ii  itt  electrical  features.  The  openttng 
ex[wnBca  are  given  under  two  hfads ;  first,  tho  central 
stauon  opii'ating  expeuEea,  and  second,  the  road  opvnting 
ex|)entien,  the  two  coiisiituting  the  total  cost  of  motive 
]X}wcr.  Those  ore  given  in  detail,  and  thfy  will 
proltably  bo  found  to  cover  every  expense,  although  in 
some  small  wayn  the  HiHtribution  of  those  exjtense^  may  be 
found  lo  be  changed  by  several  months  longer  ninning. 
Tho  fuel  and  other  incidental  expenses  of  the  st.itioi)  are 
from  the  engineer*'  recent,  and  checked  by  the  readings 
of  tho  electrical  in.stmm*ni8. 

The  central  station  oxpenace  are  as  Collowe : 

S8  iSScwl.  coo]  Bt  to  ct^uts IS.81 

Hi  r'Ac^vl.  KicuiiiuKH at  Twuta  ~ ~     7<W 

6  |iiiiU>  oiliji>I«r  uilat  75  c«ut>  per  K*llan    47 

5  pints  dynuno  oilat  JO««als  per  gidloTt    ~ .19 

i\h.  u-aale  at  10  MOita  „ 90 

\YAt«T  at  eumnt  t«h» _.-     3.00 

Fiwl.fco. ~    tn.1 

I  ilsy  tvjcbocc  „ , I3.W 

I  niglit  (rDgin«or &96 

A  firfimnn ..,...,..« .,.,.....     tOO 

1  dtaner „.    LfiO 

2  dynamo  nwn 3b8) 

I  electrician _ 4.00 

Uboar   |».2& 

Lif{l'tioK'.  - ' '■' ••■•■  -^ 

DefirKUti^u :  ou  dvnamos  5  per  cent.,  andniiaieB  1.eO 

On  cnginu  liolkn  10  per  cant. 4.38 

TntAt  cciitnit  ststion  axpeoMi    $44.03 

or  S1.43  ]>r,t  oar  Rikkiog  60  milw. 

In  estimating  the  road  expenses,  more  than  liberal  allow- 
Auce  is  made;  but  in  a  new  enterprise  it  is  safe  to  err  on 
this  side,  rather  than  attem]it  to  claim  for  a  ^ytciQ  udvati- 
tuges  which  will  not  in  practice  be  borne  out.  The  expenace 
are  then  att  follows : — 

Oil,  BTMse  snd  waste  fl.GO 

Uriuli«s  „,„ 4.06 

■i"r«H»y» 2.40 


Uatorial 

^nKMhtnio*  khiI  one  tic]|wr  forchoraugblyovDrltLaling 
motoraonoea  weak,  ntakisg  rci]>iiir«,*i^u*tinglmkM, 


f7.50 


Ac. 


7.90 

4  iiDipRctors,  two  days  and  tw»  ni^ta,  fer  oiling 
mfwliines,  soil  loakinj;  arivi' briuliM 7.fi0 

2  niglit  iiui)>eolora  to  ihoroitghW  tttiwct  moton 
mtlM  Qt-n  aro  laid  up  and  ooe  tlist  all  bolls,  ntita, 
•ud  ootmactian*  an  tivht  and  that  cvcrytliuig  ia 
tngeod  wortdn^  order  MT  tli«  nMroiugniQ 4,00 

t  windar  and  lirlpar  for  making  any  rvpun  wUeh  nu7 
lie  n^cemsTy  and  aoy  iMtinjj  urbicb  Is  lequirad  S.M 

2  Unomtn  6.00 

1  uarptutut  to  Ax  wuidutn,  (ndiM,  nritcheo,  lifiii^  fto,     &00 


Labour 

n_«H.i.^_«   y  oa  osr  work  at  15  WT  oeiil. 

^'P'*"""*"  louli.,«wc.rk.t]OrorMat.    _. 


Dqireciation . 


18.00 
4.00 


«39.d0 


Total  road  operattBK  expoB**  •••"• 

or  S1-S6  |>«i'  (ur  lualiiDjj  80  niilw. 

Tho  total  moUvc  power  expenees  both  in  the  centnd 
station  and  out  on  the  road  would  not  then  exceed  ft3.46  per 
car,  making  eighty  miles,  or  4^^^  oanta.  per  car  mile,  and 
this  iDcludea  everything  except  the  executive  and  ealary 
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experxc,  t4UCM  «nd  Insunmce,  and  »  onljr  40  per  ei-nt.  nf 
tbe  cost  of  oporation  hy  hon>e«  with  the  ub«  number  of 
Mr*. 

But  the  showing  is  even  better  thin  tliis,  for  anoihei- 
fact  is  to  be  noticed,  and  it  ia  an  iroiiortant  one  from  ati 
economical  point  of  view.  Twenty  van  on  diitv  i>r  about 
oighteetn  hours  make  «  mileuge  of  from  l.TiOO  to  1.800  per  ihiy, 
and  if  it  were  not  for  the  fact tUat the  sclaMluloro(|tiiresthein 
to  o|>oru.to  part  of  tb«  titueon  a  iiiiigle  irack  with  insMfficicitt 
tnrnoiitfl.  ihfljr  ronld  make  1,800  or  1.90O  ««iidily,  thia 
notwithstiiidnig  the  fiict  that  the  sjiead  le  limited  by  regii- 
UtioriR.  Mfiny  of  the  ears  often  run  over  iOU  milea.  This 
siinio  niilcugo  and  intervals  made  by  twenty  electric  cars 
could  not  under  the  circunisUinees  be  niitde  by  anything  les^ 
than  twenty-five  horse  cars  of  the  mmeBine,  and  the  electric 
can  proUiblr  carry  in  the  aggregitte  jii)%l  iw  many  iKiaeen- 
g«T».  It  follows,  that  to  get  the  same  service  wirh  tiorBO*. 
not  only  would  the  number  of  cars  have  to  be  increased, 
but  likewise  the  number  of  honwR,  vondiictora,  and  drivers. 
The  Buroo  mileage  performed  by  hora^  with  thene  cats  and 
grades  would  rcfiniro  a  stable  er[uipment  of  not  less  ihiin 
276  to  300  horses. 

A  good  idea  of  iho  operation  of  the  systom  may  ho 
obtained  from  the  following  weekly  table  taken  from  the 
records  of  the  railway  compAny : — 


.5 
w 
1 


Fob.  &. 
„  16.. 
,.  32.. 

..  aa. 

Mar.  7.. 
..   14. 

..   21.. 

..   88.. 

Apt.    4.. 

..   11  . 

„  la. 

..   25.. 
iUy    2.. 

..     9.. 


II 


73 

48 

77 

9! 

W 

86 

fi9 

113 

118 

133 

133 

135 

137 

140 


3S 


10 -a 

69 

in 

ISD 
15-7 
12-3 
141 
16-1 

16-g 

19-0 
19  3 
19-6 
20-0 


S. 


8.638 

1,211 

8,HH 

4,0SS 

S.M7 

£.313 

6.916 

8,621 

8,361 

10,080 

10,583 

10.895 

11.309 

10,832 


5- 

its 


376 

173 

372 

S77 

721 

769 

986 

1,232 

1,195 

1,441 

1,512 

1,557 

1,616 

1.548 


36-5 
25^ 
33« 
44-4 
52* 
61^ 
69 '9 
76-3 
70-8 
76-9 
79-6 
80-7 
624 
77-4 


I' 


18,764 

6,688 
1&,S04 

21,944 
25.063 
20,897 
30,557 
27.076 
28,260 
36.683 
40.090 
39.040 
4£,S60 
51.648 


%680 
966 
S.S6e 
3,135 
3.580 
2,9S6 
4.337 
3,868 
4,  (37 
6,240 
6,727 
6.577 

7,37a 


UNDERGRODND     ELECTBICAL     CONDUCTORS    IN 
EDROPE  AND  AMERICA.* 

BV  PHOP.  0.  W.  PLYMPTON. 

The  problems  of  constxiiction  of  nndcrgrf>«nd  syBtama  of 
electrical  conduction  will  have  been  anlvrd  when  the  tale- 
phonn  ami  the  are  light  systoms  are  Iwth  burled  under  onr 
streets  without  impairing  the  efficiency  or  durability  of 
either. 

By  this  I  mean  that  all  the  difficitliicHi  onconntcreri  in 
burying  conductors  are  involved  in  converting  telephone 
and  arc  light  from  aerial  to  under^uund  ayHtoms.  Toio- 
gniph  lines  and  systems  of  incandescent  lighting  present 
fewer  dilficnlties  in  the  procew  of  bur>'uifi(i  and  none  of  a 
kind  not  met  with  in  dealing  with  the  systems  first  men- 
tioned. 

The  telephone  problem  is  sabslantinlly  solved.  Some 
detaiJa  only  remain  to  be  settleil,  among  which  may  be 
mentioned  the  beit  size  of  conductior,  the  most  servici'uble 
inmtntion  and  the  maximum  distance  of  effective  service 
for  either  ^ronnded  or  inotallic  circnita. 

In  ItrooKlyi)  the  general  plan  ailopted  is  that  of  a  con. 
duit  tlividixl  into  ducts  through  which  cablee  ccntainirLg 
from  sixty  to  one  hundred  wires  aro  dmwn.  The  mal<*rtal 
of  the  conduit  is  for  the  most  part,  creosoted  wood  About 
tea  miles  of  this  is  already  in  uso  in  our  city,  and  about 
four  nnd  a-half  miles  of  the  Dorsett  concrete  conduit.  For 
the  extensions  of  the  nnderpt>i)n<l  systems  for  the  present 
year  only  creosoted  timber  is  to  be  nued. 

Among  the  loesons  learned  from  oiir  cxi>cricnce  sre  : — 1. 

*  Read  before  th«  Ainericaa  loalitutc  of  Blectriosl  Bagiliwn,  iUy  16. 


That  in  creo>iote<l  coiidnitJt  the  use  of  atbles  covcreil  with 
kerite,  or  any  similar  rubber  or  gutta-percha  com|K)uiid, 
must  be  avoided.  2.  That  in  the  so-called  lead-covertd 
cables  the  use  of  pure  lead  is  also  to  be  avoided,  as  it  is 
sluwlv  cDiivurled  into  a  poruus  and  (riablo  lead  corlnnate. 
An  alloy  of  lea*l  with  5  or  6  per  cent,  of  tin  seems  to  resist 
the  destETictJre  action.  3,  Tliat  the  conducting  wire  first 
iiKed  is  too  small  for  sabisfaciory  telephone  service.  The 
difficultiea  of  induction  and  retardation  led  to  complaints 
as  soon  aa  4,000(1.  or  S,000ft  of  underground  wire  was  put 
in  service.  The  cables  that  are  now  being  put  in  are  made 
lip  of  wires  whose  cross  Boction  i«  greater  by  onc-thinl  than 
that  of  the  Rrat  wire,  and  they  are  protected  by  twice  the 
thickness  of  insulation, 

1  mention  the  above  conclosions  as  having  been  drawn 
from  oui-  own  experience  in  Brooklyn. 

In  commencing  our  work,  we  gathered  such  information 
as  could  be  glciktied  from  localities  where  solutions  of  the 
problem  had  already  been  attempted.  The  impression  so 
largely  prevailed  that  in  ICurope  ail  telephone  and  t«legnvpb 
coiiductoni  were  undergroimd,  that  our  Board  decided  that 
a  jientoni^l  ini<poctio»  of  Kuropenn  systems  should  Iw  made 
by  one  of  our  number.  The  duty  devolved  upon  me. 
The.resttlt  of  my  inquiry  has  been  published  in  the  scientific 
papers. 

I  will  briefly  refer  to  a  tew  o£  the  incidents.  (Prof. 
I'lympton  here  ijave  an  epitome  of  the  third  annual  reftort 
of  lirooklyn  Subway  Oommieaion,  which  embodied  his 
observations). 

In  regard  lo  tJie  burial  of  the  arc  light  wires,  I  can  only 
say  that  no  method  yet  tried  seems  certain  of  success. 
Most  of  them  eeruinly  insure  the  destruction  of  the  iinder- 
^roiiiid  coitducturs  in  from  one  bo  throe  yeara.  But  1  have  no 
doubt  that  a  solution  of  the  problem  will  soon  be  re.'Lched, 
although  the  system  will  be  Kept  apart  from  the  telephone 
and  telegraph  subway. 

It  does  not  s^em  likely  that  arc  light  conductors  will  bo 
allowijd  in  the  iame  conduit  with  tolephom)  wires,  nor  will 
they  be  dii^tribittetl  from  the  same  manholes. 

Ill  sayin^j  that,  I  believe  that  a  solution  of  the  problem 
will  siK>n  bo  found,  I  do  not  mean  to  ansert  that  ca^rndties 
tike  that  recently  rcconlod  of  a  man  in  the  Bowery,  who 
losb  his  life  by  gra.sping  the  naked  wire  close  to  an  arc 
lamp,  c^m  i}e  prevented  by  any  system  of  burying  wires. 
To  prevent  such  a.«viKn{t—\i  that  is  the  term  to  be  used — 
the  arc  lights  must  be  buried  with  the  wires. 

All  past  experience  teaches  us  to  proceed  cautiously. 
Nothing  can  now  permanently  check  the  growth  of  the 
telephone,  the  telegraph,  or  the  electric  light.  They  have 
become  nece&Kities  of  our  civilisation,  and  any  hastv  or 
itl-.idvised  enforcement  of  the  law  to  convert  all  at'rial  to 
un'lcrgiound  systums  which  ehonld  result  in  serious  injury 
to  them,  would  \vro\o  the  surest  way  l«  perpetnate  the 
nuisances  of  overhead  wires  luid  [wlea  in  the  streets. 


CORRESPONDENCE. 


THUNDEKSTOKMS    AND    LIGHTNINO 

ACCIDENTS. 

Ti)  riiK  EuiToit  or  Thr  Ei^bttiical  Ekoinker. 

Stit, — As  the  season  of  thunderstorms  nnd  lightning 
accidents  is  now  approaching,  I  hope  you  will  kindly  allow 
inc  to  make  known  through  your  columns  the  fact  that  in 
the  interest  of  KL'ience  the  Institute  of  Medical  Eloctricit}' 
is  very  desirous  of  obtiuniiig  iiiithentic  information  con- 
ccrning  lightning  accidents,  whether  fatal  oi-  otherwise.  I 
should,  therefore,  CAtceii)  it  a  favour  if  some  of  the  many 
friends  of  humanily  among  your  readers  will  assist  us  to 
investigate  these  pheiiomeuu  by  sending  mo  such  [mrticulars 
of  accidente  of  tnitt  nature,  aa  they  may  have  pcreotiai  or 
reliable  knowledge  of,  us  soon  after  they  occur  as  pos&iblo. 

Of  course,  clectricul  and  physiological  details  are  what 
we  most  require,  but  reliable  gonoral  information  is  often 
very  valuable,  and  will  be  gratefully  received. — Yoiu-s,  •&&, 
U.  Newman  Lawrknck,  A.S.T.E.  and  E., 
Elecliician  to  tho  Institute  of  Medical  f'lectricity. 

34,  Ke^enC-street,  London,  S.W.  __ 
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='itt  OUT  isme  of  January  6  we  gan  a  Porlrait  of  E.  GRAVES, 
'E^.,Pre»dentofthe  Society  of  Tdegraph  Eitgiruert,  and  dated 
evr  intention  of  yiving  a  jwvj  */  Portraits  of  tmiiwU  £UetTi- 
eiana  of  the  century.  In  ftdfUment  of  ow  promise  tve  have 
already  issued  a  Portrait  of  W.  H.  WoLl^TON,  M.D.,  F.K.b., 
and  on  April  eoth  we  gave  that  of  SlK  UUHPHJtV  0AVY, 
KB,S.,  uAdM  fame  as  an  tleetrieiaa  u  stUl  more  prommmt 
than  that  of  Wollastok.  Portntitt  ^  Past  PresidaUa  of  llu 
Soeisty  art  in  preparation^  and  ve  hops  toon  to  Kate  rsady  that 
of  Prof.  U.  E.  Hcouis,  F.RS. 


THE  BRIGHTON  ELECTRIC  RAILWAY. 

Was  it  uot  Whcweli  who  tirbt  WTOte  about  the 
maj-tyra  of  acieiice?  Probably,  however,  there  is  a 
class  of  men  fated  to  suflfer  more  from  their  fellow- 
luen  than  those  who  ue  pioneess  of  pare  science. 
Olid  thie  is  the  pioneere  of  applied  science.  Archi- 
medes fell  under  the  sword  of  a  common  soldier ; 
Galileo  foil  into  the  hands  of  the  luquiaition.  The 
former  losit  his  life  ;  the  latter  quibbled,  and  saved  it. 
In  these  latter  daj-s  it  is  not  the  life  of  a  pioneer  which 
is  at  fitnke  ;  it  is  his  money.  The  uneducated  mob 
attempted  the  ruin  of  Arkwright.  Wc  hod  almost 
added  that  &u  educated  uob  has  ruined  a  pioDecz  of 
electrical  engineering.  Many  readers  of  the  Tele- 
graph iuteresled  in  electrical  progress  were  no  doubt 
astoniRhed  to  read  the  other  day  that  another  attempt 
WBB  to  bo  made  to  do  away  with  the  Brighton 
electric  railway.  A  special  meeting  of  the  Town 
Council  was  convoncd  for  lant  Wetlncsday  to  consider 
a  recommendation  of  the  Works  Committee  that  the 
proprietor  cf  the  electric  railway  should  be  required 
to  remove  his  plant.  It  is  quite  time  !U)nieone  in- 
dulged in  a  little  plain  speaking  on  this  and  cognato 
aubjuct«.  A  good  dual  of  oppu«itiun  has  been  eu- 
conntered  by  electric  light  contractors  to  the  ereulion 
of  machine  rooms,  because  of  the  noise  of  running 
machiuery.  There  is  Bome  reAson  for  this,  and 
dwellers  in  private  houses  may  uot  be  blamed  for 
describing  a  nuisance  by  its  proper  name,  and 
demanding  that  every  effort  siioold  he  made  to 
reduce  the  noise  to  a  minJmnm.  The  continued 
opposition  at  Brighton  is  not  of  this  kind — it 
has  no  legitimate  origin,  and  proceeds  from 
those  whose  real  object  is  bidden.  Many  of 
our  readers  do  not  know  Brighton,  but  tboy  may 
know  that  it  is  almost  a  suburb  of  London — a  aaborb 
by  the  sea.  Of  late  years  a  large  number  of  wealthy 
people  htxuriate  in  a  house  &t  Brighton,  and  would 
reserve  the  whole  place  to  theauelves.  They 
hate  excursion  trains  and  exoursJoniBts  as  the  pro- 
verbial devil  hates  holy  water.  They  would  mak*j 
Brighton  a  secoud  Belgrave-square,  where  corduruj 
should  he  unknown,  and  no  one  permitted  to  vii 
who  did  uot  put  on  a  dress  suit  for  dinner.  Heuce 
an3rtliing  that  tends  to  populafise  the  place  and 
attract  visitors  is  an  eyesore  to  those  whose  aim  is 
exclusiveness.  We  do  know  Brighton,  and  main- 
tain that  we  are  as  well  able  to  judge  of  the  allE 
tions  made  against  the  electric  railway  as  the  Dailjp- 
Teltgrapk.  The  TeUgraph  telle  us  that  "  the  ground 
is  wanted  for  the  new  works  on  the  Madeira-road." 
Wo  say  distinctly  it  is  not  so,  and  that  the  contem- 
plated improvements  are  not  on  the  ground  of  the 
railway  at  all.  The  Madeira-road  is  a  cul-dt-sac, 
and  never  will  be  an  aristocratic  resort,  like  the 
Hove  end  of  the  Promenade.  The  soa  wall,  from 
thirty  to  fifty  foot  high,  bounds  one  side  of  the  road, 
on  the  other  is  the  shingle,  and  along  the  edge  of 


idb 


THE  ELECTRICAL  ENGINEER,  JUNE  15,  1888. 


565 


the  shingle  the  electric  rsdlwa;  runs.  The  only 
interference  the  railway  has  commictet)  in  the 
removal  of  a  few  capstans  half-a-dozcn  yards. 
The  ordinary  roadway  has  been  improved,  by 
being  widciiud  and  levelled.  The  fact  is  that 
tbo  opponents  of  the  railroad  think  any  stick 
good  enough  to  heal  a  dog  with.  They  have  been 
consistent ;  and  though  for  a  while  the  supporters  of 
the  railway  were  the  stronger,  the  strain  has  been 
too  coutiniions,  and  the  supportcrH  are  diHheartened. 
Years  ago,  when  "  electricity "  was  the  "  coming 
wonder,"  Mr.  Volk,  of  Brighton,  a  well-known 
electrician,  bad  the  idea  that  electricity  was  applic- 
able as  a  motive  power,  and  he  obtained  permission 
to  make  this  experimental  railway.  It  waa  the  first 
in  England,  almost  the  first  iu  Europe.  Electricity 
was  the  imknown  force  then  with  which  the  world 
was  to  be  revolutiouiaed.  The  few  did  not  want  the 
revolution,  and  preferred  to  remain  "  ae  you  were." 
Notwithiitnnding  the  opposition,  the  line  was  laid 
and  operated  successfully.  Mr.  Volk  was  a  working 
electrician,  believing  in  his  work,  and  not  only 
laboured,  but  put  bis  whole  savings  into  the  line. 
It  was  successful,  and  everything  promised  fair. 
Nature,  however,  in  the  shape  of  storms,  shattered 
the  line  and  did  hundreds  of  pounds  worth  of  damage. 
The  opposition, too, bad  not  been  idle,  but  persistently 
attacked  tbe  line  at  every  opportunity  ;  instituted 
legal  proceedings,  and  oltimatcly  the  losses,  one  way 
and  another,  brought  the  owner  into  tbe  bankruptcy 
court.  Some  friends  made  strenuoos  efiforts  to 
counteract  the  opposition,  but  in  the  end,  from  all 
we  hear,  tbe  result  will  inevitably  be  the  destruction 
of  tbe  Brighton  Uue.  For  tbe  moment,  however,  a 
respite  has  been  given,  the  result  of  (he  special 
meeting  of  the  Town  Council  being  that  it  is  not 
deemed  expedient  to  reopen  the  question  of  tbe 
removal  of  the  railway  until  the  improvements  on  the 
Madeira-road  lately  sanctioned  are  completed.  It 
might  be  explained  also  that  the  residences  above 
tbe  Madeira-road  axe  wholly  out  of  sight  of  the 
railway,  so  that  it  forms  no  bad  feature  in  the  land, 
or  ratber  seascape,  as  seen  from  drawing-room 
windows.  The  machinery,  too,  is  in  what  may  be 
termed  a  cave  excavated  iu  tbe  hill  side,  so  that  it 
creates  no  nuisance. 

Such,  brieily,  is  the  history  of  the  first  electric  rail- 
way in  England.  Promoted  and  conatrticted  by  the 
energy  of  one  man,  satisfactorily  worked  against  all 
difiicuities  brought  forward  by  pride,  prejudice,  and 
ignorance,  it  remains  in  the  unsatisfactory  condi- 
tion we  have  described.  Is  it  too  much  to  hope 
that  the  supporters  of  tbe  railway  will  not  hesitate  to 
continae  tbeir  efforts,  and  obtain  some  arrange- 
ment whereby  the  founders  of  this  line  may  be 
relieved  &om  tbe  worries  and  anxieties  of  these 
constant  attacks?  It  is  admitted  that  tbe  Uue  has 
been  and  is  bji  attraction  to  tbe  eastern  end  of  tbe 


town,  and  we  contend  that  whatever  pi-oves  an 
attraction  to  the  town  is  beneficial  to  the  hnsineRs 
portion  of  tbe  town,  and  tbis  is  far  more  important 
than  that  a  few  moneyed  men  should  have  the 
exclusive  right  to  a  mile  of  beach  and  a  sheltered 
promenade. 

ALTERNATE-CURRENT  MOTORS. 

Bome  weeks  ago,  quoting  from  a  New  York  con- 
temporary, we  were  able  to  direct  attention  to  M. 
NUcola  Tesla's  work  in  connection  with  tbe  use  of 
alternate  currents  and  motors.  At  the  late  meeting 
of  the  Aiiiericati  Institute  of  Electrical  Engineers, 
M.  Tcela  read  a  paper  upon  the  subject,  amply  illus- 
trated and  descriptive  of  the  work  upon  which  be 
boK  been  engaged.  It  is  too  Koon  and  the  materials 
at  command  are  too  scanty  to  enable  a  definite  con- 
clusion to  be  arrived  at,  but  whatever  further  infor- 
mation may  bring  forth,  there  is  no  mistaking  the 
fact  that  this  paper  will  mark  an  era  in  the  progress 
of  electrical  engineering.  Tbe  thoughts  of  many 
iuventors  have  been  directed  to  the  design  of  alter- 
nate current  motors,  practical  men  have  pointed  out 
the  link  wanted  in  the  apparatus  supplied  them,  and 
the  supporters  of  the  continuous  current  system  have 
had  their  hands  considerably  strengthened  froii]  tbe 
fact  that  no  apparatus  was  discovered  whereby  energy 
could  be  distributed  by  means  of  alternate  current 
machines.  The  advocates  of  alternate  currents 
pointed  out  that  could  such  appai'atus  be  devised  it 
would  probably  lead  to  a  redaction  in  prices  for 
machines,  and  decrease  tbe  cost  of  maintenance  and 
the  probability  of  breakdowns.  M.  Tesla's  work,  be  it 
crude  and  impracticable,  or  fairly  perfect  and  practical, 
will  enforce  tbe  dictum  that  a  want  bos  only  to  be  felt, 
and  sooner  or  later  it  will  be  supplied.  We  have 
never  sided  with  those  who  professed  snub  appajatus 
to  be  impossible.  The  greater  number  of  mecbanioal 
and  continuously  rotary  movements  are  obtained  by 
tbe  appUcation  of  opposite  forces  at  different 
periods.  The  maids6r%'ant  draws  a  pvil  of  water 
from  tbe  bottom  of  a  well  by  alternately  pushing 
and  pulling  on  the  handle  of  tbe  windlass.  The 
locomotive  goes  continuously  forward,  by  reason  of 
tbe  expansive  force  of  steam  applied  first  in  one 
direction  thou  in  the  opposite  direction,  and  it  was 
doing  an  injustice  to  the  inventive  talent  of  the 
world  to  beheve  that  the  push  and  pull  of  electricity 
could  not  be  used  to  obtain  continuous  motion  in 
any  desired  direction.  The  views  expressed  by  M. 
Tesla  in  bis  paper  will  be  carefully  studied,  and, 
without  doubt,  there  will  follow  many  improvements 
in  the  direction  be  has  pointed  oat. 


How  St'iEKtu  Advances.—"  Ho  who  wislios  to  keep 
abreast  with  tbe  march  of  ecionco  to-day,  must  leavo  the 
college  and  go  to  the  worksliip,  and  into  the  dark  corners 
of  private  liiWoratoripit,  for  invc«tig»tora  rarely  have  time  to 
write,  so  thiit  t«xt-books  are  yeare  behind  the  science 
ilte\i."—Praf.  Eluha  Ora^. 
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THE   COPPER   ACCUMULATOR. 


M«wr8.  Commolin,  Deama^surea,  and  BailUhsche  have 
been  en^ajiocl  for  xotne  considerable  time  iipoti  the  ooii- 
Ftnioion  of  a  new  tj|ie  of  accumulator  which  nan  attrac'ed 
a  large  amoiitit  of  nlCtintioii.  T)ib  Cooinieliti  acciimuktar  is 
based  upon  a  jwculiar  property  of  lue'als  hithcilo  little 
li«e<le<l. 

If  II  metallic  powder  is  vonaprcseol  under  a  preesure  of 
^00  or  1,000  atmoepberes, u  tuoUl  is  obtained  of  aporfoctly 
colid  and  honrngeneows  nattire,  hut  poroiix,  Kxu-ri«irily,  it 
prcsenis  the  characteristicB  of  ca»t  moUiU,  nud  difTi^n  only 
in  twing  conflidorably  lower  Jn  density,  and  in  this  suto 
the  now  metal  abeorlM  nascent  oxygen  with  exlr»"nliniiry 
facility.  Tlie  zinc-copper-poU»i  element  deniigiied  by 
parulay  {-oUrisM  after  it  has  been  a  short  time  ut  work  ; 
it  is  able  to  gire  a  cnnttatit  current  only  for  a  short  (leriod. 
owing  to  the  aniall  rpianti'y  of  oxide  nith  which  the 
ordinnry  «heo':  cop|)er  of  commerce,  is  coveretl.  When  this 
olomeot  is  oxhaustcd^thiwt  is  to  sa}',  when  tho  |>otaBa  is 
mtunttod  with  nni; — the  Fanulay  ctdl  coniiista  of  xinc, 
cop(iar,  and  zineata  of  i>otai>«.  In  attempting  to  regenerate 
or  renew  it  by  olcctrolyisiB,  eomc  of  the  zinc  is  precipitated 
on  ihc  remaining  dnc,  and  oxygen  is  carried  to  tho  copjvor 
pliit(>,  which  in  oxidisod  Huiieflicially.  Tiut  tho  oxide  of 
ropj»or  formed  under  thc«  oonditionB,  being  Rolublo  in  tho 
potuss,  cop[icr  will  be  prccipitoted  on  the  positive  element 
ut  the  same  time  iw  the  tir  c,  and  will  oiusf!  lo<*al  ciirrentA, 
80  that  the  regenenLted  cell  n-ill  gire  only  very  modemte 
rwulla. 

The  Ruhstitutioii  of  a  plate  ot  porous  coi  per  for  the 
eo{^  r  pUte  of  the  uxhaUHtivt  Faraday  cell,  will  givo  an 
element  whose  regetierutiun  can  he  effecteil  in  u  slightly 
nion;  Matisfaciory  manner.  'I*lio  cop]>or  in  disHoIvoiI  less 
i[uickly  in  the  potass,  and  iade]>osit«<l  less  rapidly  on  the 
noflitire  nine,  but  still  the  linal  result  is  not  much  better. 
If.  however,  tho  porons  copper  in  lovei-cd  with  parchment 
)>H|H!ir,  the  rAgoneralion  is  o9eL*t(Hl  without  ditti'-tLlty  ;  nil 
the  dissolved  zinc  xa  d«|>o«itod,  tho  porous  copper  abeorbe 
an  equivalent  quiintity  of  oxygen,  and  an  ap]iaratus  is 
obtained  which  can  be  indelinitely  rc^eiienLted.  This  is 
the  principle  of  tho  Commelin  copper  aeeiiinulator. 

For  negative  electrodea  in  charging,  it  han  plates  of  tinned 
aheet  iron,  and  for  positive  electrodes  plates  of  pnre  porous 
copper,  obtained  by  eonipression,  nt  .'tOO  to  1,000  atmos- 
pheree,  from  powaered  copiier  obtained  by  electrolysifi. 
fbe  positive  eUcttodes,  en%-eloped  in  ]>archmeiit  imper.  are 
Mporateri  from  the  negntjvca  by  tubes  of  g1n«s,  or  prefembly 
bystrip!  of  vuIcaniM",  and  the  whole  i.<  imrafmed  in  a,  box 
01  white  metal  containing  xincate  of  |)otAHi  or  snrla,  accord- 
ing to  the  application.  A  liattery  of  these  accumulators 
bos  been  constructed  to  furnish  the  motive  jtower  for  a 
ecrow  launch  for  tho  French  Navy  at  Havre. 

The  accumulator  used  in  these  exjieriments  contained  six 
negiitive  electrodes  and  live  ponitivn.  Their  usual  height 
is  56  centimetres  (22in.),  their  width  12'5  cm.  {Sin.), 
The  total  surface  of  the  positives  is  TO  squaro  trotitimetrcs. 
The  white  metal  box  is  70  centimetres  high  (27.Un.), 
}h  centimetmi  (riJiU')  wide,  and  i^  centimetres  (3||in.) 
de«p.  lliu  quantity  of  zinc^tc  of  poIui<s  is  G  titros 
<li  gallons)  per  coll,  »nd  the  weight  is  Is  kilos.  (Hlb.). 

The  sincate  of  |>ota»h  in  the  marine  type  contains 
1.^0  gntmnieit  of  dnc  jKir  liti'e,  which  ia  000  gmintnes  for 
6  lili'es.  This  corrmjAinds  to  a  ciijKtcity  of  733  am[wr«- 
hours,  when  all  the  nine  is  precipitated.  Wlioti  tho  coll  is 
nowly  niuunted,  the  imjtoup  copiter  plates,  which  reniiiin 
exposuj  to  the  air  for  a  certain  tnne,  become  oxi(1i»e<l,  and, 
if  charged  undei-  these  conditions,  the  action  14  un^tia- 
factoiT.  It  is  indiapenbible,  in  order  to  put  them  in  a  good 
mate  tor  use,  to  »id>niit  them  at  lirst  to  a  reducing  current 
— 1>,,  only  in  a  ooiitniry  dirwlioji  to  thr  charging;  currenl- 

During  the  operation  of  ehftrging,  the  sine  is  dc[rositcd  on 
the  tin  [luitos,  and  the  oxygen  in  carried  to  the  [xiroUR  plate 
without  the  least  development  of  f^nj^.  Tlic  oxygen,  arriving 
nt  tho  positive,  tombincs  with  the  copiwr,  or  jK)*»ib[y  is 
only  occluded.  If  it  combiinxl  with  the  cnpjwr,  it  woidd 
onlv  he  able  to  give  a  snii-oxide.  Ah  a  matter  of  fact,  the 
cells  being  chained,  if  the  |K»itives  are  removed  their 
aspect  is  eoen  to  be  unaltered,  ibnd  have  kept  tholr 
ongioal    red    colour,    which    fully    indicates    that    they 


do  not  contain  cupriroxide,  which  is  black.  Eren 
atlmitting  the  formation  of  cnpric-oztde  during  the 
charge,  this  compound,  being  solublo  in  potass  (?),  the 
solution  being  in  intimate  contact  by  reason,  of  the  parch- 
ment covering  witJi  an  oxeeiB  of  metallic  copper,  will  be 
restored  to  the  Ktate  of  protoxide:  Cu  0  -f  Cu^OU|0. 
Moreover,  this  reaclion  must  always  be  ]»roducod,  for  tiie 
porous  plates  of  the  marine  type  can  otdy  receive  800  to  900 
ampere-hours,  that  is  to  i»y,  one-tbinl  of  that  which  thej 
could  receive  if  the  copucrwas  transfoTmed  into  cupnc-oxide. 
There  is,  therefore,  always  at  the  ijositive  an  excess  of 
metallic  copper ;  therefore  an  &b»oitite  im{x>6sibi)ity  of 
the  formation  of  cupricoxidu. 

Some  curious  ]>honoTnen<i  are  olworved  when  charging 
this  iiecunnilator.  At  the  boginnine  tho  level  of  tlie  liquid 
rises,  and  continues  to  rise  promiflsiVoly  until  the  mnment 
of  slopping  the  charging.  When,  on  the  eoiitrary,  the 
rell  is  discharged,  tho  opposite  phenomena  occur  :  the  level 
of  the  li<|uid  gradually  falls,  and  di^es  not  retuni  to  iU 
original  [mint  until  the  accumulator  is  entirely  discharged. 
These  fncUt  seom  to  prove  that  the  oxygen  must  reaUy  be 
occluded.  If  it  combined  with  the  cooper,  the  rise  of  the 
liquid  would  not  take  phice  at  first — tne  level  would  not  be 
raise^l  until  after  tho  co|i|mr  were  combined.  Then  only  the 
oxvgon  tilling  the  {M>rcs  of  the  plate  would  increase  the 
volume  of  the  liniiid.  At  tho  diacharge,  on  the  contrary, 
the  oxygen  ought  to  disappear  immedutety,  and  the  liquid 
regain  ita  normal  height  some  minutes  after  clotinc  the 
circuit  It  is  found  tnab  this  dooa  not  take  place  until  the 
cell  is  entirely  diacharged. 

The  nit«  of  charge  of  tho  marine  ty))e  of  cell  i&  about  30 
to  3&  amperes,  with  h  maximum  clectromotirc  force  of 
l-'i  volts  ;  time  about  twenty -four  to  thirty  hours.  The  rai« 
of  discharge  in  the  trials  with  the  olectric  launch  was  80  to 
90  aiupcres,  with  a  dilfercnco  of  potential  of  076  to  O'tK) 
volts.  According  to  the  rcc<!int  experiments  made 
M.  Krebs  with  a  motor  driven  by  this  battery,  an  elBel 
is  obtained  for  ({aantity  of  t^6'd  per  cent.,  and  of  emem  o 
65  poi'  cent.  A  r.itc  ni  cfajirge  of  100  amperes  has  ueen 
iwod.  It  is  a  matter  of  imiKirtant  progress  to  notice  that 
the  duration  of  chaiging  will  he  considerably  shortened.  It 
can  be  thui«  charged  in  seven  or  ei^ht  hours. 

It  should  be  menlionwl  that  M.  do  Lalande  has  laid 
claim  to  priority  for  this  invention.  M.  Lalaude  reminds 
m  that  he  also  has  a  copfwr  battery,  whidt  is  reversible, 
and  equally  renewable  by  electrolysis.  A  apecitii'ation  of 
this  charact«r  has  indeed  bocn  incbidod  in    M.  Lalandc's 

etent.  but  to  this  the  inventors  object  that  M.  Lalatidc's 
ttery  is  derived  from  iltat  of  Faraday,  and  in  tlie  same 
iDiuiner  as  that  tyiio,  is  not  able  to  be  renewed  by  electro- 
lysis, bftcause  in  cnarging  citpric-oxidc  is  formed,  which  is 
soluble  in  |iotasa  (J),  and  therefore  there  is  procipitation  of 
ccqi^ier  U[ion  the  negative.  In  addition,  the  renewal  cannot 
bo  pract icjibie  with  electrolysis,  because  the  author*  propose 
the  following  procooding  at  the  beginning  ;  Uie  sincate  of 
potaiu  taken  from  the  elements  is  treated  with  sulphuretted 
hydrogen,  whieh  gives  a  sulphate  of  xinc  useful  for  paints^ 
the  reduced  copiwr  is  exposed  to  the  air  to  be  retrvneformcd 
to  cupric^xide.  Though  it  may  be  stated  that  a  battery  is 
theoretically  renewable  by  electrolysis,  there  does  not.  exist 
one  in  which  this  is  practicable.  In  the  hattery,  the  cbemical 
reaction  which  produces  the  ciurrent  is  ]irepared  by  the 
chemist,  and  it  is  quite  ready  to  act  at  the  moonanl  the  cir- 
cuit is  clotted.  In  the  accumulator,  on  the  other  han<f,  this 
reaction  is  pmatred  b>'  a  ctirronl,  ai»),  up  to  the  presciil,  it 
is  only  poesible  to  renew  ths  i-eactions  prudiioad  by  the 
ciUToi.t  I'Bolf. ^AVfrfrinW, 

[NoTK.-  We  have  ventured  to  query  tho  statement,  made 
in  two  places  hy  oiu"  coiiteniporary.  in  inveMtigutiug  the 
theory  of  this  aecumuluLur,  that  cii[>ric-oxido  is  sulubUi  lu 
potass. -Ed.  £.  £.] 


BIGG'S  ENGINE. 


In  our  isauo  of  Mav  18th  we  described  the  "MalJirr" 
dynamo,  which  is  based  u]Hin  the  revolving  engine  of  Mr. 
A.  l^gg.  That  this  is  the  case  will  be  seen  from  tho  aocom- 
piuiying  iJlu»bi'«tiuu  and  description  of  this  engiav,  which  is 
intended  to  be  a  etHnbinatkm  of  the  most  rscaot  improve- 
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nifnts  directed  towArdi  accurate  driving  Hnd  the  ntmost 
economy  In  fuel.  It  is  tho  otitcomo  of  ilio  invontor'a 
exiwrionrfl  jpijn«d,  «iiK'o  1872,  wi'tt  en^oee  of  the  usual 
recipructttirig  typo  running  at  high  cpeeas,  and  iU  turange- 
meot«  bav«  been  |)erfected  after  ft  criticail  oxiimi nation  of 
tho  most  aucoouful  modorn  eugines  in  England  and  America 
made  during  ihe  autumn  of  1384.  after  the  visit  of  the 
British  Aaaodation  to  Montreal. 

Thia  invention  iiiitia.t«s  a  eyfttem  of  construction  free 
altogether  from  rociiirorationft,  whirh  are  in^eparuhlo  from 
all  oiht'r  L-iiptics  having  piRtoiiA  ami  cylinders ;  it  aim  j>ro- 
vidcs  the  meana  of  running  without  any  irregular  tlynami'-al 
strains.  In  slow-m  ^ving  engines  the  (jower  absorbod  for 
accelerating  their  rft^rijiracatiiig  parte  ii  considered  to  bear 
but  a  Kmoll  proportion  to  tho  totiU  amount,  so  that  etirly 
rates  of  exjMiision  cma  be  uaod  tntb  a  low  avo^^^ 
liresaure ;  but  this  !a  not  th«  case  with  qtuck>runniQg 
engines,  where  the  jiowcr  re(|uireil  for  acceleration  may 
reach  20  per  cent,  or  more  of  tho  toUiI  work  tlonc,  unlcs*  a 
bi^h  average  pressure  be  maintained.  It  is  mainly  from 
^Siit  cAuse  that  high.«peodeiigineH,  ssBtia'e«entconstructeil, 


which,  while  remnt-ingall  the  evils  of  reciprocation,  pooaoBsee 
none  of  thofio  objectioni)  which  have  caimed  the  pnetical 
failure  of  other  abttempte  in  the  suno  direction.  The  itlus. 
tnition  iuid  diagram  snow  that  thie  engine  conniKtA  of  four 
cyliiidei'K,  all  revoUHng  freely  and  independently  u!M)n  a 
common  central  stud.  Their  piston*  are  all  connenled  to 
corree[innding  crank  pinB,  eauidistant  apart  on  the  face  of  ft 
wheel,  which  also  turnji  freely  round,  and  no  other  connec- 
tion exists  as  between  cylinders  and  piRtoim  except  that 
already  montionod.  Tho  centres  of  cylinders  and  wheels 
are  parallel  to  each  other,  liut  yet  at  a  certain  disUince 
apart,  and  tbiu,  while  both  revolve  together,  tlie  iiititons, 
which  are  carriod  by  the  wheel,  are  soon  to  recipitfcito  in 
relation  to  the  cylinders,  although  both  nru  partiikiri;;  of  a 
Kimpte  independent  revolution.  This  relativt*  nioveineub 
answers  exactly  the  wmo  purpose  as  the  I'ccij'roc.ition  of  an 
ordinary  piston,  only  that  as  the  cylinders  are  truly  Imlancod 
among  themselvoa,  and  the  pistons  are  UiUrieedtuich  to  au'-h, 
»  perfect  halanco  is  mainuined  throughout  tho  rovolutions. 
The  cylinders  arc  weighed  against  each  other  during  construc- 
tion, and  so  aUo  are  the  pistons;  therefore  the  machinery 
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do  not  employ  an  early  cut'OlT,  nor  produce  those  ecunoinit^il 
resulu  which  are  coraraonly  found   with   larger  engines  of 
equal  power.     The  aMumption  that  powur  bikon  up  during 
the  iirat  half  of  a,  stroke  can  Iw  recovered  towanis  ite  cou- 
cluHion  assumes  that  there  is  something  to  Ite  gitined  by 
comproMinn  of  exhaust  to  fill  capacionjt  (tasiuiges  ;  whereas 
this  ojicnLtion  is  but  un  expedient  for  receiving  the  im{>act 
of  a  steam  hammer,  which  would  produce  a  violent  concus- 
sion if  permitted  to  cxiioiid  its  full  force  uiKin  tho  erank  pin.* 
Hnxnng  inveHigated  these  problem?  with  much  c«re,  and 
having  enjoyed  opjiortunities  of  putting  high-s[>eed  theories 
into  practice,  the  conchiiiion   iviis  rtuiehod  that  these  evils 
were  inherent  in  all  existiu;^  enginc-s,  nnd   that  no  roa.1 
retnedy  coidd  he  found  no  long  asredpim^ation  of  the  piston 
an  essentinl  feature  in  their  design. 
ThU  conclusion  revealed  now  diSicultitw,  but  it  led  finally 
tho  invention  of  the  revolving  cnsJno  in  a  new  form. 

*  Th«  iiiKiian'^i'ii  af  rodpniontiaD,  miiI  thv  limits  bcyontl  wliidi  liigli- 
spwd  m^pjiM  ahouM  not  tn  driven,  an.'  fully  iliMruuml  in  Itr.  Uigu'i 
'  PraoUosl  TrMtis*  ou  tli«:lUuni  Kn^-lnt,"  1878,  nml  iii  hiai«|«roa 
"Obaciire  lattucnoeB  ot  BKiprocaUuo  ia  HigbSiweil  EnfCtncK," 
MiblUied  in  tiie  Tiyt'wtdi<rta  qI  tli«  8  cioty  of  Lukukci*  Tor  1836. 
^lU^fta  En^ittetT  of  4th  Jus*,  1886. 

*  


nitLs  in  true  C|uilibniim  with  a  dynamic  balance  that  ia 
jHUctically  t>er(ect,  and  ttiere  are  no  reciprocations  ;  and,  as 
u.  proof  of  the  correctness  of  these  deductions,  these  engines 
have  bi3en  driven  over  2,000  rcvolutioiia  per  minute  with- 
out any  vibiutjon,  juxMlucinv  only  a  loud  hum  by  so  high  a 
Velocity.  Thov  run  ([uite  quietly  at  more  reasonable  speeds, 
and  with  vnreful  a<iju.ilment  ai-e  prjctically  oileiit.  lieferring 
again  to  tho  dusi^'ii  of  the  engine,  it  is  easy  to  see  that 
adniissiou  o(  pretmuro  while  tnu  pistons  move  out,  and 
openii3g  of  exhaust  during  their  return,  causes  a  revolu- 
tion to  tsike  piai--c  ;  and,  iw  there  ai'e  four  cvl  inders,  no  dead 
centres  exiut,  and  tho  engine  will  start  itself  perfectly  well 
from  whatever  {Ktsition  it  may  have  come  to  rest.  It 
folioiTH  that  there  is  a  tangential  driving  elTect  of  great 
uniformity,  and  nii  maximuni  with  reuiuTent  absolute  zero, 
such  OS  h.ip|>ons  with  single  cylinder  engines  of  ordinary 
tygios.  ICvon  under  so  sensitive  a  test  !u  driving  a  ilynanio, 
it  Ik  fouirl  that  incaiidosccnt  light  can  be  obtained  of  an 
absolute  iiteaidinotK  without  nnvfly-whoel  luiyond  the  engine 
itself,  and  there  a  no  other  motor  that  caa  compare  witli 
these  rciulta  cxce]>t  a  turbine. 
Such  anguJar  changes  in  velocity  as  do  oocur  in  tliis 
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CDgine  buknce  each  other  e«ctly,  Hecaaaa  power  afcsorbwl 
in  accelerating  one  rylindfr  whilo  movinp  from  3  to  1  is 
twine  reesLurea  nt  thu  fame  tinm  )jj'  lli»  rclarduLioii  of 
RnolDCr  cylinder  moving  from  1  to  3,  an*l  thiw  u  coni[>Iet« 
cjcle  of  e<|tiilit)rium  ia  «4ta.bttHbei(,  atid  as  no  dynamic 
fltniins  iiil-erfcie  with  the  rugularity  of  driving:,  it«  Bmoot-li- 
ness  excels  that  of  rvci]>routing  ciiginL'^  as  iwuiilly  con- 
etnicted. 

The  cylinders  are  enclonwl  in  ii  \>&.\  with  reniovaWe 
corer,  no  that  »)l  vitiil  [sir[«  iire  ))rutoct«(),  nml  lubrication 
facilitated.     In  the  ungravinj;  the  cover  is  rt^moved. 

Four  separate  flt«am  ports  are  iii-omded,  and  are  pre- 
aented  in  turn  before  »  lix«il  iiitct  iiiid  i'lxhaiut,  ho  th^l 
sMam  enters  idkIi  cylindur  tu  force  the  |)ifiton  oiil,  'mk\ 
pomes  awuy  diii-in-;  its  pdtreut,  »nd  there  ia  a  constant 
<lriving  power,  so  the  enj;irie  will  Mart  frmn  iiiiy  pooition. 
Regulation  us  to  Kpe«d  is  accomplishud  hy  a  [wwerfiil  »nd 
8Pn«itive  poveriior  onelosod  within  the  main  driviii};  pulley, 
and  ita  tnovenieiitt  are  conveyed  by  levera  and  rixis  to  a 
hnlanced  ex]Ki[isi<>n  valve,  wliicli  caiuea  no  chxnge  in  the 
oxhiiiut,  however  the  point  whei'o  eteum  is  cut  off  in»y 
vary.  This  e3(|>anaioii  valve  is  arranged  to  cover  or 
uncover  a  tiurnher  of  khimII  stoiuu  ]j(jrU  set  in  one  angular 
direction  urouiid  the  fixvil  valvu  face,  bo  ihnl  more  or  lees 
eteaoi  Is  admitted  as  required,  and  tJte  rat«  of  expansion 
vAried  accordingly. 


SiKifi  Biigiao— Socdoii. 

These  revolving  enginoe  are  conveniently  computindod  by 
placing  two  inniple  enginea  on  opiKMiLe  ends  of  tbo  same 
shaft,  luul  under  all  conditions  oxfienenue  khows  them  to 
be  Mdtirablc  and  working  with  economy  in  fuol  oquftl  to 
tbe  best  larger  engines  of  corresponding  jionxr. 

Pot  marine  or  winding  engines  the  valve  ratting  has  the 
peculiarity  that  cither  an«Ad  or  astern  the  cxhaiiitt  irmaiiift 
analterod,  nrhdo  the  rate  <if  cxiiansion  is  ciiuavd  to  vury  ; 
and  rods  or  hantlles  u>  move  the  valve  for  starting,  stopping, 
or  rcgulatii)];  the  exiiansion  ahead  or  aj;tern  can  ha  carried 
to  the  bridge,  and  a  marine  engine  of  iiciy  (luwer,  and  of 
this  tyiKj,  ran  he  drivdi  by  ihc  oHiter  then-,  and  tliiii  ia  an 
advantage  nf  value,  pariiciilarly  for  war  shijw  or 
cruiacrK  The  same  con«triiction  renders  ihe^e  engines  well 
adapted  fur  usv  aa  tvitiding-etjginivi  fur  colliuries  aitd  iiiiiies. 
They  also  stait  themselves  directly  i-team  ia  turniM]  on,  and 
one  q)«otal  peculiarity  ia  that  they  are  found  to  mn  silently, 
and  are  eminently  i)iut«d  for  pWes  where  this  peculiiirity 
will  be  thoroughly  approcinted.  As  there  are  no  un- 
balanced parts,  the  engine  runs  noiselessly,  and  without 
aay  ribraiion  thut  can  be  couinuniciited  to  the  ship  It  can 
also  be  ammgcl  for  twin  si^reunt,  or  to  Im  nin  at  u  high 
speed,  aiul  unuer  the  lat-ter  condition  is  oniineiitly  HUitablc 
for  driving  the  guide  blade  propeller,  invontoa  by  the 
author  now  just  twenty  yeai-s  ago. 

tfydraulic  oiigines  are  made  on  the  aamn  general 
principle,  differing  [rem  eleatn  engines  in  the  valve  setting, 


which  ensures  a  full  Rupply  nf  waiter  up  to  the  tennina.tion 
of  every  strokf,  .ind  in  the  mode  of  goveming.  This  is 
iluno  by  changing  the poniLiona of  thucylinderEtwl  und  that 
of  the  main  Bh.xft ;  and  as  this  eccentricity  determines  the 
stroke  juBt  lilio  the  radius  of  a  crank  determine-i  the  stroke 
of  a  piKtuii,  there  ie  a  ready  means  providod  by  which  this 
class  of  hydraulic  engine  can  he  govontcd.  A  sup]^4«- 
mentary  hydRtutic  engine  ia  emi>Ioye(l  to  eflect  the  neeos- 
sary  traaitfer,  and  the  govomor  Iiuit  no  further  duty  to  |>er- 
form  than  to  move  the  valves  of  this  other  engines,  so  that 
there  is  no  difficulty  ingovemingand  ntaintainiitga  iinifonn 
speed  with  the  advantage  of  using  wuter  preaaure  just 
o()uivu)eiit  to  the  work  purformu't. 

These  hydraulic  engines  are  eminently  suitable  for  use  aa 
domestic  tnotor«,  driven  by  the  ordinary  water  main  piw 
tture,  and  performing;  such  laborious  work  as  driving  knife- 
cleaning  machines,  and  they  run  with  i»erfect  unifornuty. 

They  can  also  be  employed  for  electric  lighting  purposes, 
and  driven  from  the  maiiut  of  the  Hydniulie  Power  Supply 
Company,  or  any  other  source  of  power. 

The  largest  yet  made  is  used  for  dri%-ing  a  djiumo  pro- 
ducing current  for  100  iiicande»cei]t  lights. 


A  NEW  SYSTEM  OF  ALTERNATE  CURRENT 
MOTORS  AND  TRANSFORMERS.* 

BY   NIKOL.4  TtSLA. 

In  the  presence  of  the  existing  diversity  of  npinion 
regarding  tne  relative  moritc  of  the  alt«rflnte  and  continuous 
current  systems,  great  importance  is  attached  to  the  uuo»- 
tion  whether  itlternat«  currents  can  be  siMoaEsfully  utiliMvl 
in  the  oi>eration  of  motors.  The  tninsformers,  with  iheir 
ourooroiu!  advantages,  have  ajTorded  us  a  relatively  perfect 
Bvaiem  of  distribution,  and  although,  as  in  all  brancbea  of 
the  art,  many  inprovemeiita  are  desinble,  oompuntively 
little  remains  to  Iw  done  ia  tbit  direction.  The  tniismis- 
sion  of  powei',  on  the  contrary,  has  been  almost  entirely 
confined  to  the  use  of  continuous  eorrants,  and  notwitb- 
Htundiiig  that  many  eiforta  have  been  made  to  utilise  alter- 
nate currents  fur  this  piirpoew,  they  have,  up  to  the  present, 
at  least,  as  far  as  known,  (ailed  to  give  the  result  desired. 
Of  the  %-ariou9  motors  adapted  to  be  nsml  on  altemate 
current,  circuits  the  following  have  been  mentioned  : — 1.  A 
series  motor  with  subdivided  field,  i.  An  alternate  currant 
generator  having  its  6eld  excited  by  continuous  current*. 
3.  Elihu  Thomson's  motor.  4.  A  oouihined  alternate  and 
continuous  current  motor.  Two  more  motors  of  this  kind 
have  suggested  themselves  to  me.  1.  A  motor  witb  one  of 
its  circuits  in  series  with  a  transformer  artd  tJie  otherin  the 
secondary  of  the  transfonner.  2.  A  motor  having  it£ 
armature  circuit  connected  to  the  generator  and  the  field 
c')ib  cIoE«(l  upon  themftetves.  These,  bowoTer,  I  metition 
onlv  incidentally. 

"the  subject  which  I  now  have  the  pleasure  of  bringing  to 
your  notice  ia  a  novel  system  of  oloclric  diatribulion  and 
transmission  of  ]>ower  hy  means  of  alternate  curreuts, 
alTording  iMculiar  advantagoe,  paitieulaily  in  the  way  of 
mot'ors,  wnich  I  am  confident  will  at  once  establish  cbs 
superior  atiaptability  of  thene  currents  to  the  tmnmisaioD 
of  jxiwer,  and  will  show  that  many  results  heretofore 
nuiittainablo  can  be  reached  by  thtir  use ;  results  which  are 
very  much  dosirctl  in  the  practical  operation  of  silcb 
systems,  and  which  cannot  )>e  accomplished  by  means  of 
(TunMiiuons  currents. 

Bofure  going  into  a  detailed  description  oi  this  system,  I 
think  it  necessary  to  make  a  few  remarks  with  reference  to 
(-ei'taiii  conditions  existing  in  continuous  enrreot  gen«alOn 
and  motors,  which,  although  generally  knowti,  ore  fre- 
quently disrogardoil. 

In  our  dynamo  machiiiect,  it  is  well  known,  we  generate 
alternate  currents  which  wo  direct  by  means  of  a  commu- 
tator, it  complicated  device  and,  it  may  be  justly  said,  the 
source  of  most  of  the  troubles  experienced  in  the  opera* 
tion  of  the  maehtnes.  Now,  the  currents  so  dirocted 
uuinot  be  utilised  in  the  motor,  but  they  must — again  by 
means  of  a  similar  unreliable  device — be  reconverted  into 
their  original  state  of  alternate  currents     The  function  of 

*  Re«il  Iwfore  the  Anuirican  laadtuta  vt  £lcctriMl  BnpsMre,  Usj  16>. 
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^B  the  commutator  ir  entirely  «xt«rn&l,  fmcl.in  no  wn;  dou  it 
^B  aJTecl  the  extcmiil  working  of  tba  macbinos.  In  reality, 
^H  tlicrefnre,  all  machinal  ctre  !tlt«niAte  curi'ent  machines,  the 
^^  ciUTenlK  a[9poBring  ag  continuous  only  iii  lh«  o)it«rnnI  cir- 

»cii!t  (Jiiriiig  their  transit  (roia  irenorator  to  motor.  In  view 
eimply  of  ihJB  ioict,  iilternntc  ciiiT«nt«  uroiild  cornincnd 
tibcniHRlviM  u  a  more  direct  »|i]t1ic»tion  of  i'ioctricnl  erinrg^v. 
*i*d  lh«  enp1oru«nt  oj  continuous  current*  wonlH  "uly  ho 
justified  if  w«  bad  dynamos  wbicK  wnulil  in-imnrilrgDneniie. 
and  motont  which  would  ho  directly  airtiMtwi  by  »iich 
current*. 
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Hut  the  oiteration  of  tho  commutator  on  a  motor  is  tiro- 
lolil;  firstly,  it  r«v«rBes  the  ctirrenta  thn>U}th  the  motoi-, 
aocondly,  it  effects,  nutomutirjilly,  a  progrcffiivo  shift- 
of    the   {loles   of    one   of    iu   magnetic   conjitttuent& 
uuing,  therefore,  thai  ImUi  of  the  iim>1i>»  openitionii 
in  tho  ayiiUm — ^that  is  to  eay,  tbodirtx-ting  of  tlic  Hlu-rnatu 
currenta  on  the  gemerator  and  rovL-raing  uic  direct  currcutA 
on  the  motor — M  oliniinaled,  it  would  still   he  necoaRiiry, 
in  onler  to  cunao  a  rotation  of  tho  motor,  to  produce  a. 
progressive  ahifting  of  the  |)o1e«  of  one  of  its   elemonta, 
and   the  question  presonted  itself,  How  to  [n-rform  thin 

I  operation  by  the  direet  artion  of  iiltcnmtc  currents  I 
I  will  now  proceed  to  ehnw  hour  this  result  vaa  accom- 
plished. 


Fli-t. 


ni.li. 


In  the  first  experiment  a  dnim-armaturo  waa  provided 
with  two  coiU  at  right  angle*  to  each  other,  und  tlie  t^tids 
of  these  t-oils  were  coimected  to  two  pairs  of  insulnxed 
contact  ritigi  nx  uaiiid.  A  ring  waa  then  made  of  thin 
inaidaied  puttee  at  sheet  iron,  unil  wound  with  four  coils, 
each  two  oppoiite  coils  Iwing  connected  together  ho  an  to 
produce  freo  \m]tM  on  Uianietrically  opposite  sides  of  the 
ring.  The  rem;iiiuiig  free  ends  of  the  coils  were  then  coh' 
nected  to  the  contact  rings  of  the  generator  arinalim;  su  as 
to  form  two  imicpemlcnt  circuits,  .i«  indicated  in  Fig.  'J.  It 
may  now  lie  aeon  what  results  were  socurijd  in  this  com- 
bination, and  with  ihia  view  I  would  refer  to  the  diagram*. 
Fige.  I  to  8*1.  Tho  field  of  the  gmemtor  being  indepen 
dently  excited,  the  rotiition  of  the  armattuv  itete  up  vuiTcnt.') 


ni.)i 


in  the  coiU  e  e  varpng  in  strength  and  direction  in  the 
well-known  manner.  In  the  |>osition  shown  in  Fig.  1  the 
curront  in  coil  c  is  nil,  while  coil  i',  i*  tniveraed  by  its 
m.iximum  current,  and  the  coupieclion.-)  may  be  such  that 
the  ring  ifi  maKiietised  by  the  coils  c  c  as  indicutvd  by  the 
letters,  N  tj,  in  Fig-  l«,  tho  magnetising  efTect  of  the  coils 
echoing  nil,  since  these  coils  are  included  in  the  circuit 
of  coil  e. 

In  Fig.  3  the  armature  coils  are  shou-n  in  a  more  ad\'Am.-od 

Pisition,  one-eighth  of  one  revolution  being  cvim|>toled. 
ig.  '2a  illastratce  the  correMiuuding  magnetic  condition  of 
the  ring.  At  this  moment  the  coil  r  g«ncnit«M  u  cni-renl 
of  the  same  direction  as  jireviously,  hut  wcakor,  jinxlucing 
the  poles,  n,,  s,,  upon  the  ring  ;  the  coil  r  alao  genomtea  a 


current  of  the  mme  dtreclton,  luid  th*  oonoectiotu  lofty 
be  such  that  the  coils  c  f-  produco  tho  polea  ii  t,  as 
shown  ui  Fiif.  Sx.  The  reaulting  ]>olarity  is  indicated  by 
the  letters  N  S,  and  it  will  be  observed  that  the  poleo  of 
the  ring  have  been  shifted  one-ciuhtU  t-f  the  t«riphery  of 
the  same. 

In  Fig.  A  ihe  armature  luut  enmplttcd  ane'4|uarter  of  one 
revolution.  In  ihin  pbnte  the  em  rent  in  cuit  e  i*  & 
maximum,  and  of  such  <lirectiiin  a.^  to  jinKlucc  the  jwles 
N  S,  in  Fig.  .1>r,  whereax  the  ciiTrent  in  cnit  r  is  nil.  this 
coil  being  at  it«  iiciitiul  ixmlioii.     'lite  poI««,  N  S,  in  Fij^. 


Hi.*. 


ni.«*. 


%]  are  thus  sbiftod  ono-qiuirter  of  the  circumference  of  tho 
ring. 

Fig.  4  ihowii  the  coiU  r  e  in  :i  stitl  more  advanced 
position,  tho  armature  having  completed  threeeighths  of 
one  revolution.  Ab  thiit  moment  the  cod  c  still  genomtosa 
cunicnt  of  the  name  direction  a«  liefore,  but  of  less  strength, 
pnnhicing  the  coniparutivoly  w«»lt«r  polea  ii  t,  in  Fig.  in. 
The  current  in  the  i^oil  r  is  of  the  same  strength,  but  of 
opjHNiilc  direction.  lu  effect  in.  therefore,  to  produce  upon 
the  ring  the  {Kilos  r<,  and  f,  ax  indicito'),  and  a  |H>larity  N  S 
results,  the  polea  now  being  shifted  tliree-eightiis  of  the 
periphery  of  the  ring. 


In  Fig.  a,  uno-lialf  of  one  revoluti^m  of  the  armature  is 
complcled,  and  the  nwulting  magnetic  condition  of  tlie 
ring  is  iinlifwteil  in  Fij;.  'm.  Now,  the  current  in  coil  r  is 
nil,  while  the  coil  c,  yields  its  maximum  current,  which  is 
of  the  eume  direction  a*  pronomly  ;  tho  magnetising  eflect 
is  therefore  due  to  the  coils  r,  c,  ulonc,  and,  I'eferring  to 
Fig.  5(1,  it  will  bo  olwerved  that  tho  poles.  N  S.  are  shifted 
one-half  of  the  circumference  of  the  ring.  During  the  next 
half-revoliiLiou  the  operatjoits  are  repeated,  as  reprDsented 
in  the  Figs.  6  to  8«. 

A  reference  to  the  diaginras  will  make  it  clear  that  during 
one  rvrolution  of  the  armature  the  poles  of  tho  ring  are 
shiUtid  once  around  ita  jteriphcry,  atkI  each  revolution 
producing   like   efleets,  u   rapid   whirling   of   the  poles  iu 


r*i, 


r^s*. 


hnrmony  with  the  rotation  of  the  armature  is  the  result.  If 
the  connections  of  either  one  of  the  circuit*  in  the  ring  are 
reversed,  the  shifting  of  tbc  |>ole8  is  made  to  progreMia  tho 
op{>o8itu  direction,  but  the  o|iorutiun  is  identically  the  same. 
Insteail  of  using  four  wires,  with  like  result,  three  wires 
may  hi',  used,  one  forming  x  oimimon  return  for  both  circuits. 
This  rotation  or  whirling  of  the  poles  manifoste  ilAclf  in 
a  aeries  of  curious  phonomona.  If  a  dcliciitoly  pivoted  disc 
of  i>teol  or  other  magnetic  motJ:il,  Fig.  9,  is  approached  to 
the  ring,  it  is  set  iu  nipid  rotation,  the  direction  of  rotation 
varying  with  the  jiuoitioa  of  the  disc.  For  instance,  notiug 
the  direction  outside  of  thu  ring,  it  will  be  foiuid  that  inside 
the  ring  it  turns  in  an  opposite  diroctiun,  while  it  is 
unnfTccted  if  placed  in  a  position  symmetrical  to  the  ring. 
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Thit  i«  oMil}*  explained.  Each  time  that  a  pole  approacbra 
it  indnce?  »n  op)*o«ile  {kiIa  in  tliti  iiairest,  |»oiiit  on  the  dittc, 
arid  an  attn^lioii  is  prodiiied  ii[Kiti  th.it  poiiiL  Owing  to 
this,  as  thn  pole  ia  shifted  further  »way  from  the  disc  u 
tangential  pull  is  exerted  upon  the  sume,  u-iid  tho  iirtion 
heirm  nonstRntly  i'iipiuil«d  a  more  or  less  r:ipid  mtation  o( 
th«  rlUc  if  the  results  As  tho  pull  is  exerted  mainly  upon 
that  [«rt  which  ia  nearest  to  the  nn^,  tho  rotation  outside 
and  inside,  w  right  »iid  l«ft  respectivi'ly,  is  in  op[XMil« 
direclioiiit.  When  placed  aymmetricany  to  iho  ring,  thw 
pull  on  opposite  eidea  of  the  disc  )>cing  equal,  no  rotation 


rii.  1. 


nt  f>- 


ilM.  Thu  motion  is  ItaM^d  uii  tlic  itiH^iivlio  invitiit  of  ihu 
4ld*j  fur  tbifl  roaaoii  »  disu  of  hani  titeol  iti  tiuR'li  autre 
nfiected  thiiii  u  diac  of  aoft  iron,  the  Litter  l)ein{j  ai|«lilc  of 
veTy  rapid  vuriations  of  inaj^neLi^iu.  Surh  a  disc  Ims  provud 
tu  he  X  verv  tiwful  iiistnimuril  in  all  those  iiivostira-tioiia,  an 
it  has  «iial>!ed  me  to  detect  any  irregularity  in  tJie  action. 
A  ciu'ioiis  clTect  is  ulao  prodiiooi)  upon  iron  filiut^.  By 
plucin)!  some  iiiwti  ii  pii|)er.  and  holding  thorn  oxteriially 
eiiiite  cloee  to  tne  ring,  they  a.re  set  in  a  Wbrating  motion, 
reniaininj:  in  the  sitnic  place,  although  tho  \>ii\tor  m*y  \te 
inuved  ktck  ami  forth  :  but  in  lifting  the  jiaimr  to  u 
L-tirtain  height  which  iui«riix  to  im  deiM^ndeiiton  the  iiitorisity 
(if  the  jHilrji  and  the  Hficeii  of  rotation,  thnyarothrou-iiavi'iiy 
in  a  dirertioti  always  o|)(Ki.«itn  to  tho  sii|)[wi.seil  movement  of 
the  pules.      If  a  ]iii|M«r  with  filing?  is  put  Kut  upon  thu  ring 


\ 


n,.i. 


ru-it. 


I. current  turned  on  nuddenly,  the  cxiiitenco  of  a 
,_Js-whirl  may  be  Mwily  observed. 

pD  demonstrate  tiie  complote  arialoji^y  between  th«  ring 
and  a  revolting  magnet,  n  stronicly  energised  clcclrn-inag- 
net  u'aq  roUatud  liy  incehunical  power,  and  phenomena 
identical  in  every  particular  to  lho«e  mentionefl  «V>ove  «-ei-e 
uTwerved. 

Obvioiifily,  the  rotation  of  the  |M>leB  protliicen  com:! 
sponding  inductive  effects,  nmi  may  be  utilised  to  geiiernle 
enrrenta  inn  closed  condiietor  plut-ed  within  the  influence;  of 
the  poles.     For  thiR  puqioscit  is  eonvvniont  to  wind  a  ring 


ftp  I. 

with  tiro  set*  of  RUperitnprised  coiIa,  forming  respectively 
the  primarj'  arwl  secondary  rireuit».  In  oivlor  to  sftciiro 
tho  most,  ncnnomical  rcsulta  the  niagnutic  circuit  sbuuld 
be  completely  elooed,  as  shown  in  Fig.  10,  and  with  this 
object  in  view  the  eonstniction  may  lie  modified  at  will. 

Thio  inductive  effect  exerted  upon  the  svcondury  coils 
will  be  mainly  due  to  the  shifting  or  movement  of  iho 
magnetic  action  ;  but  there  ra.iy  also  hs  cniTents  set  up  in 
tho  circuits  in  c;>nde4uence  of  the  variations  in  the  intensity 
of  tho  |»]cs.  However,  by  properly  designing  the  gene- 
rator and  Het<;rmining  the  magnetising  effect  of  the  primary 
coils,  the  latter  element  may  fe  made  to  disappear.  The 
intensity  of  the  poles  being  maintiiiried  coiii^Cant,  the  nctinn 
of  the  apparatus  will  be  perfect,  and  the  same  result  will  be 


tflcured  as  though  the  shifting  wore  elTocted  by  meaoB  of  a 
commutttoi'  with  an  infinite  number  of  bars.  In  such  cam 
the  tbcoretic&l  relation  between  the  em  rgising  effect  o(  e«^ 
set  of  pr  mory  coils  and  their  rosnltant  ningnetiBing  etTisrl 
may  be  expressed  by  the  eiiiiation  of  a  circle  having  i(4 
centre  coinddinir  with  that  of  an  ortho;^onal  sysutm  of  ax»«, 
imd  in  which  the  rudius  reprcsumt-t  the  resultant  and 
tho  co-ordinates  both  of  it«  wmiM^oenis.  ThcM  are  then 
respectively  the  »ine  and  cosine  of  tho  angle,  «,  bclwoop 
tho  mdins  and  one  of  the  axes  (o  r).  Keferring  to  Fig.  1 1* 
wfl  bare  r'  =  r*^i/\  whore  J-'»f  co«.  (i,and  y  =  r  rin.  «, 

.'Vssuming  tho  mitgnotising  effect  of  oacb  set  of  coils  in 
tho  tmn*fornicr  to  lie  proportional  to  the  current — which 
may  be  ndmittod  for  weak  degree*  of  magnetisation  —then 
x=  K  c  and  i/=  K  c',  where  K  is  aconstiint  and  <  and  c'  the 
current  in  both  sets  of  coils  respoelivelv.  Sopi»o8tng. 
furthor,  the  field  of  the  gentrator  to  l>o  nniform,  we  have 
foreonaUntapcod  r'  -  K '  sin.  ii,  and  «r  -  K'sin.  (00' +  «)» 
K I  COR.  a,  where  K  *  is  m  constant.     See  Fig.  1 3. 


Fia.  la 


Therefore, 


-r=Kf  -KK'coe.a: 
jf  3  K  c'  =  K  K'  sin.  a,  and 

That  is,  for  a  uniform  field  the  diaposition  of  tho 
coib  at  right  unglus  will  secun-  the  ttiooreiJcal  result,  and 
the  intensity  of  the  Hliifting  poles  will  be  ranaUaiit.  But 
from  r'  =  y'  -♦-  y*  it  fuUowa  that  for  y  =  U,  r  «-  * ;  it  fol- 
lows that  the  joint  magnetising  effect  of  borb  >et«  of  coiU 
should  he  otpial  to  the  effect  M  one  set  when  »t  its  maxi- 
mum acti  n.  In  transformers,  and  in  a  cer  ain  rbsa  of 
motors,  the  Duotuation  of  the  iioles  is  not  of  groat  iinuoct- 
aiicc  ;  but  in  unotJicr  ebut.i  of  tnese  motors  it  i<  desirable  to 
oi)tain  the  llieori-tical  result. 

Ill  applying  this  pr  m-iple  l*  the  construction  of  motor  , 
two  typic^il  forms  of  nmtor  have  l)ec]i  deveti))ied.  Fimt, 
n  form  having  a  comiaratively  entail  rotar)-  effort  oit  the 


Rtnrt,  hut  maintaining  a  perfectly  uniform  (tpMd  nt  all 
loads,  which  motor  ban  been  termed  synchronous.  Seconil, 
a  form  possoiuiiig  a  gre.it  rotary  effort  at  tlie  Btart,  the 
B[)eod  being  dfiieinlent  on  the  load. 

Tbc»c  n,i>tti':'  may  Ho  operated  in  three  (Ufforeot  way?  : 
1.  By  the  alternate  current*  of  the  fiource  only.  2.  By  a 
cnmbtiied  actinii  of  thoae  and  of  induced  current^.*  3,  By 
the  joint  action  of  alternate  and  eontinaoua  ciurerite. 

The  simplest  form  of  a  sv'nchmnoufl  motor  is  obtained  by 
winding  a  lamin-ntbd  ring  |imvidml  with  pole  iirojectiou 
with  four  coil*,  and  eonnecUng  the  mmc  in  the  loanner 

*  Ky  an  i^rmr  <if  niiicrsv.r,  Fifpi.  11,  12,  aiwt  13  mnaot  Im  Kireii. 

ForLunntol]'    Kig  .    11  kiiil    X%  >rn    nimplc     tri|toaatr«(lic*l     dUglStlU 

which  tbe  i««der  c«u  airily  coiwtmct  liom  th«  toxt— KOl  B.B. 
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before  indiratod.  An  iron  disc,  liiivirig  u  so^iiiciit  ciiiaw-jiy 
on  each  sid^  may  be  used  as  an  unuature.  Sucli  a  motor 
is  shown  in  Fig.  9.  The  disc  txtiiig  arranfjed  to  rotate 
freely  wiihin  the  ring  in  close  proximity  to  the  urojecliotiH, 
it  ia  evident  (hat  um  uio  jkiIds  aro  sliiflwl  il  wiH,  <\iiimg  to 
it«  t«ndoiic}'  to  i)]ace  i(«elf  in  such  a  ponititn  aa  to  embraco 
tb«  groatest  iitinibar  of  the  liiioa  of  force,  i:lo8ely  follow  tbe 
movement  of  the  \)o\en,  ;Liid  JU  motion  will  b«  s^nchroiioiiB 
with  tbat  of  thu  urniiitura  of  the  g«n9ra  tor— that  is,  in  the 
(K'cutiar  dia|>oflition  Hbowii  in  Fig.  9,  iu  n'hich  tbe  armature 
prodiicos  liy  iiTie  revoliiijori  two  current  imjniUea  in  each  of 
the  circuits.  It  i«  evident  that  if,  by  one  rovoiulion  of  the 
annature,  a  greater  number  of  impulses  is  producod,  the 
speed  of  the  motor  will  be  corTeH|ioiiclinj[Iy  tncreasoil.  Coii- 
sidarin};  that  ihc  uttliLCttoii  oxeitcd  upon  the  dine  i«  ginsat- 
eat  when  the  same  is  iit  close  proximity  to  the  poles,  it 
follows  that  auch  ti  motor  will  maintain  exactly  the  same 
6{>eed  at  all  ioada  within  the  b'nut*  of  ittt  cajiacity. 

To  facilitate  the  stiiriiiij;,  tlic  disc  may  be  providcil  with 
a  coil  closod  upun  iuelf.  The  advantage  ssctuud  by  Hiuh 
a  coil  is  evident.  On  the  stivrt,  the  currents  seU  up  in  the 
coil  atroiijjly  euergiite  the  dine  aiK)  increase  the  attraction 
exerted  uiwn  the  «ame  by  the  ring,  and  currents  are 
uenorated  in  the  coil  us  loiij;  as  tbe  h^mjoiI  of  the  armntiiru 
IS  inferior  to  that  of  the  jkiIoh.  Con aIi ler.il iIo  work  miiy  be 
|jerformetl  by  such  a  motor  even  if  tbe  mwefl  lie  Iwlow 
normal.  The  intensity  of  the  [kiIcs  l»eing  cunnttunt,  no 
curronte  will  be  generated  in  tho  coil  when  the  motor  is 
turning  at  itf;  nnitiial  ajiced. 

lufiteail  of  clniiinjj  the  coil  u|H)n  iutclf,  its  endu  may  be 
connected  to  two  inftuUted  dlidin)^  nng«,  and  a  cotitiimois 
cuncnt  HUppliod  to  th&ic  from  a  snitjililc  goncnitor.  Thn 
pr<iiH*r  way  to  start  am-h  a  moDir  in  to  close  thn  foi]  ii[Min 
itself  until  the  normal  Hpccd  i*  rea-^hcd,  or  nwirly  so, 
and  then  turn  on  tho  mntltiuuns  current.  If  the  disc  be 
very  strongly  energised  by  a  o.  ntiniiout  nirrent,  the  motor 
mny  not  be  able  to  start,  hut  if  it  l>e  wealcly  cnei'j^^cd,  or 
generally  so  thut  tbe  nuignvtisini'  ofl'cut  of  the  ring  i«  prc- 
jKindeMtinK,  It  will  start  and  roach  the  normal  siwcd.  Such 
n  motor  will  maintain  aliaohitely  the  aame3|teo(i  atal)  loadti. 
It  biu  aUu  been  found  thai  if  the  niutire  power  of  tho 
generator  is  not  cxccasivc,  by  chucking  the  motor  the  sijocd 
of  the  generator  is  diminished  in  synchronism  with  that  of 
the  motor.  It  i»  charucteristic  of  this  form  of  motor  that  it 
cannot  be  loversrd  by  reversing  the  cominuous  current 
through  the  coil. 

The  synchronism  of  those  motors  mav"  be  demonstratod 
exj>ennientally  in  a  variety  of  ways,  For  this  iJin[j0.fe  it 
i»  i>etit  lo  employ  a  nioiur  con^iiMiltig  of  a  statiunury  lield 
magnet  and  an  annatui'c  arranged  to  rotate  within  tho 
same,  as  indie^ited  in  Fig.  13.  la  thie  case  the  shifting  of 
the  poles  of  the  armature  provinces  a  rotation  of  the  latter 
in  tbe  opjx)»it«  ilirectlon.  It  roRults  therefrom  that  when 
the  normal  spood  is  reached,  the  poles  of  tho  armature 
assume  fixed  position  relatively  to  tho  field  magnet  and 
the  same  i«  mugnetieed  by  induction,  exhibiting  a  distinct 
polo  on  each  of  tbo  pole  pieces.  If  a  piece  of  soft  iron  is 
approacbod  to  tho  liold-magnot,  it  will  ab  the  sta.i-t  lie 
attracted  with  a  rapid  vibrating  motion  produced  by  the 
rcvoi-ftil*  of  polarity  of  the  magnet;  but  aft  the  ajwcd  of 
the  armaturu  increases  the  vilirationa  Ijocomo  Icwi  and  le») 
freijuent,  and  finally  entirely  cease.  Then  the  iion  ia 
weakly  but  permanently  attmcted,  showing  thut  the 
synchroniam  Is  reached  and  the  ficld-mat;uct  encrgiecd  by 
induction. 

The  disc  mav  also  be  used  for  the  experiment.  If  held 
quite  close  to  lae  armature,  it  will  turn  on  Ion;;  us  the  speed 
of  rotation  of  tbe  poles  exceeds  ths*  of  the  armature;  but 
when  the  normal  speed  is  reached,  or  verv  neurly  so,  it 
oeuM  to  rotate  and  is  permanently  attnictetf. 

A  cnido  but  illiistiative  experiment  is  made  with  an 
incandescent  lamp.  Placing  tho  lamp  in  circuit  witli  tbe 
oontinupus  current  generator,  and  in  series  with  the  magnet- 
coil,  rapid  Huctuationa  ai'o  oliserved  in  the  light  in  coniiv- 
quttnce  of  the  induced  current*  set  up  in  the  coil  at  the 
start;  the  sfVed  incroasing,  tbe  flnetuatiuns  occur  at  longer 
intervola,  until  thef  entirely  disappear,  showing  that  the 
motor  has  atUiued  ita  normal  sjieed. 

A  telephone  receiver  alTords  a  most  aensilivc  instntmont; 
rben  connected  to  any  circuit  in  the  motor  the  synchrooina 


may  be  easily  detected  on  the  disappearance  of  the  induced 
eiirrente. 

In  motors  of  the  synchronous  type  it  is  desirable  to 
maintain  the  quantity  of  tho  shifting  magnetism  contttiuit. 
e-S|)ei;ially  if  the  mugnutx  aro  not  pru^ierly  subdividud 

To  obtuin  a  rotary  ofluit  in  those  motors  was  the  subject 
of  long  tbougbi:.  In  order  lo  secure  this  result,  it  was 
necessary  to  make  such  a  ilispoeitinn  that  while  the  poles 
of  one  element  of  the  motor  arc  sbiftc^l  by  the  alternate 
currents  of  the  source,  the  jwlcs  pnxluced  iijxin  tbe  other 
elements  should  always  be  maintained  in  the  proper  rela- 
tion to  the  former,  irr<»i»ctive  of  the  npeud  of  the  motor. 
Such  a  condition  exists  in  a  continuous  cturonl  motor  ;  hut 
in  a  eynchrunoiiB  uuitor,  such  as  described,  this  condition  ia 
fulfilled  only  when  the  speed  is  normal. 

The  object  ha«  l>ecii  attained  by  placing  within  the  rin;;  a 
projterly  subdividedcyliiidrical  iron  core  wound  with  several 
mdependent  coils  closed  uj>on  themselvtM.  Two  coiU  at  right 
aiigloa  are  sutUdent,  iiH  in  Fig.  14,  hut  a  gri:at<.Tiniml>ei'nnLy 
he  lulvaiitiij'eously  employed.  It  resulta  from  tliin  di«jHwi- 
tion  that  vehm  tbo  poles  of  the  ring  are  shifted,  currents 
are  ^'oncnited  iu  the  closed  amiiituie  coiln.  The^e  cnrrenta 
are  the  nio9tL  intense  at  or  near  the  {Kiints  of  the  greiiteutt 
density  of  the  linos  of  force,  and  their  effect  is  to  produce 
polos  upon  tho  armature  at  right  anglcA  to  those  of  the 
ring,  at  \east  theoretically  so;  and  since  this  action  is 
entirely  independent  of  tbe  speetl — that  is,  as  far  as  tho 
location  of  the  j^olcs  is  concomod — a  continuoiu  pidl  is 
[ixeitoil  upon  the  {Hriphory  of  the  armature.  In  many 
res])6cta  thaae  motora  are  similar  to  tho  eontinuoiiK  current 
motors.  If  loa<l  is  |mt  on,  the  aiwod,  and  also  tho  rcsisfc-inco 
of  the  motnr,  is  ilimininbMl  ana  more  current  is  made  to 
iKVis  through  the  energising  coiU,  thus  increasing  the  ellect. 
U|ion  llni  load  Iwing taken off.tliecounU^r-electromotive force 
invreusvs  and  loss  current  [mssas  through  the  primary  or 
energising  coils.  Witljout  any  Inad  the  iijwed  is  very  nearly 
ecjuiu  to  that  of  the  shifting  |M>tca  of  the  tield  magnet. 

It  will  be  found  that  tliu  rotary  cITort  in  these  motors  fully 
equals  that  of  tlic  continuous  current  motors.  The  effort 
Eitems  to  bu  greatest  when  both  armature  an<l  field-magnet 
are  without  any  projections  ;  but  us  in  such  dia|)(>sitionB  tbo 
field  cannot  he  vciy  eonccntrated,  pmbsbly  the  Imml  results 
will  lie  obtainel  by  leax-ing  pole  projectiona  on  one  nf  the 
elements  only.  Generally,  it  may  be  stated  that  tbe  pro- 
jections diminish  the  torque  and  produce  a  tendency  bo 
synchronism. 

A  characteristic  feature  of  motors  of  this  kind  Is  their 
rapacity  of  bein^  very  rapidly  rovei^ed,  Thif<  follow*  fiom 
the  ]iei:uliar  action  of  the  motor  Suppose  the  annaturo  to 
bo  rotating  and  tho  direction  of  rotation  of  the  pules  bo  be 
reversed,  the  apjiuratus  then  rejireseiits  a  dynamo 
machine,  the  power  to  drive  this  machine  being  the 
momentum  stored  up  in  the  armature,  and  il«  speed  lieing 
the  sum  of  the  spoods  of  tbo  armature  and  the  polos.  iJ 
we  now  consider  that  the  jtower  to  drive  silch  a  dynamo 
would  he  very  nearly  pro]N>rtional  to  the  third  power  of 
the  xneed,  for  this  roason  alone  the  armatoro  aoould  bo 
quickly  revocsod.  But  siniultanooualy  with  the  reversal 
another  clement  is  brought  into  action ;  namely,  as  tho 
movement  of  the  poles  with  respect  to  the  armatnro  is 
reversed,  the  motor  acta  Uke  a  ttaosfonnor  in  which  tho 
resistance  of  the  secondary  circuit  would  he  abnormally 
diminished  by  pnNlucing  in  this  circuit  nn  aflditional 
l-^M.t'.  Owing  to  those  caui6s  the  reversal  ta  iustun- 
taneoua. 

If  it  i:!  desirable  to  secure  a  constant  speed,  and  at  the 
same  time  a  certain  effort  at  the  fftart,  this  result  may  be 
easily  attained  in  a  variety  of  ways.  For  instonce,  tivo 
jmnalures,  one  for  torque,  and  the  uthor  for  syncbrunism, 
may  be  fastened  on  the  same  shaft,  and  any  desired  pre- 
ponderance may  bo  given  to  either  one;  or  an  armature 
may  be  wouna  for  rotary  effort,  but  a  more  or  less  pro- 
nounoL-d  tendency  to  synchronism  may  be  given  lo  it  by 
properly  constructing  tho  iron  core  i  and  m  many  other 
ways. 

As  a  means  of  obtaining  the  required  phase  of  the  cur- 
rcnt«  in  both  the  circuits,  the  disposition  of  the  two  coils  at 
right  angles  is  the  simplest,  securing  tho  moat  uniform 
action  ;  but  the  pha«e  may  be  olitained  in  many  other  ways, 
varying  with  the  machine  employed.     Any  of  tho  dynamos 
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Rt  presaat  in  use  may  be  easily  adupteit  lor  ihia  purpose  bj 

iDAKing  coiineclions  to  proper  points  of  the  generalingcoil*. 

In  cloMil  circuit  armatures,  euch  ae  uited  in  the  coatinuous- 

rUUrrent  Byetena,  it  is  best  to  miike  four  derivations  from 

Lei)Ui-(Iistant  pointa  or  bam  of  ihuconinititator,  and  tornTiiieet 

Iho  ftiina  l«  four  inituliit«d  elidiiij;  ring*  on  the  thuit.     In 

this  case  each  of  the  motor  cireiiits  i«  toniicctctl  to  two 

riiftmetrically  opjioBite  bars  of  the  commutator.     In  such  a 

dixpositioii  the   mot^ir  may  abo  be   operuted    »t  hjilf  the 

j|M>t«ntial,  itnil  un   the   three-wire   plan,  by  cuniiecliti^  tliK 

'Biotor  circuiU  in  the  proper  unlnr  to  three  of  the  contiict 

ringt). 

In  niulti[)oIar  dyrianio  machtiies,  «ufh  m  ubo  tho  con- 
verter syst«m)i,  tho  phase  is  conreiiieiitly  obtainw)  by 
winding  upon  the  nmuitur*  two  fleriea  of  coila  in  such  a 
manner  tost  whil«  tho  coils  of  one  set  or  Mrius  are  at 
their  maximum  |>rodiiction  of  ciuront,  the  cdnU  of  the 
other  will  b«  at  their  nentm!  [KMitjun,  or  nearly  so,  wherebv 
both  MU  of  foils  may  bo  subjected  Btnmitaneoualy  or 
BUocewiTely  to  the  inducing  action  of  the  tiuld-mugneta. 
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Generally,  the  circuits  in  the  motor  will  be  simihirly  dis- 
poMd,  ami  various  arranKRinenta  may  1m  nado  to  fultil  the 
requirements;  but  the  Hiniplo-Ht  and  most  practicable  is  to 
arrange  primajy  cirouiu  on  vt^ttionary  [larta  of  the  motor, 
aby  obviating,  at  least,  in  certain   formn,  tho  emplor- 


aeret 


ment  of  sliding  contacts.  In  auch  a  case  the  magnot  coilii 
an  connected  alternately  in  both  the  circuits  ;  tbal  is,  1,  3, 
6  in  onfl,  and  2,  4,  6  in  tho  other,  Fir.  15.  and  tho  coiU  of 
each  net  of  eorioH  may  bo  connected  ^1  in  the  came  manner, 
or  alterniU«]y  in  upposition.  Fig.  16.  In  the  latter  ease  a 
motor,  with  half  the  number  of  polft«,  will  result*  and  its 
action  will  be  corrwpondingly  mcHlified,  Fig.  17. 

The   employment  of  multijMiUr  motors  aecures   in  this 

^lysteniaii  advantage  much  <b>j<irc<l  and  unattainable  in  tho 
continuous-current  systoni,  and  tliat  is,  that  a  motor  may 
be  made  to  ran  exactly  at  a  predetermined   speed   irrnxpe-c- 

[tive  of  imperfections  in  oonitnietton  of  the  load,  and,  within 
certain  limita,  of  electroiuotivo  force  and  current  strength. 
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In  a  general  distribution  8yst«m  of  this  kind  the  follow- 
ing plan  should  be  adopted.  At  tiie  central  staUoii  of 
supply,  a  generator  should  Iw  provided  having  a  consider- 
able number  of  {loles.  The  motor«  apenited  from  thi* 
■  genorutor  should  l<v  of  the  synchronous  type,  but  possossin^ 
'iuScii:nt  rotary  effort  to  insure  their  starting.  With  tho 
observanceof  proper  niles  of  constniction  it  may  bea^lmitted 
tbat  the  speed  of  each  motor  will  bo  in  some  inverse  pro- 
portion to  its  size,  and  the  niunlwr  of  poica  should  bo  chosen 
accordingly.  Still,  exceptional  demands  may  modify  thia 
nile.  In  view  of  this,  it  will  l>e  ndvantageoua  to  provide 
each  motor  with  a  greator  number  of  pole  projections  or 
coils,  the  number  lieiug  preferably  a  multiple  of  two  and 
three.  By  this  means,  by  simply  changing  the  connections 
of  the  coils,  the  motor  may  be  adapted  to  any  proliahlc 
demands. 

If  ibe  number  of  the  poku  in  the  motor  is  even,  the  action 

will  be  banuonious  and  the  prouor  result  will  be  obtained  ; 

if  tiua  is  not  the  case  the  best  plan  to  Iw  followed  is  to  make 

,  a  motor  with  a  duiibk-  number  of  poles,  and  connect  tho 

.  aame  in  the  manner  before  indicateo,  to  that  half  the  mim- 

I'ber  of  poles    result     Snpjwae,    for    iiiaUiice,    that    the 

g:en«rator  has  twelve  pole^  and  it  wuuld  be  desired   to 

obtain  II  speed  ctpial  to  V  of  thi?  speed  of  the  generator. 

This  would  require  a  motor  with  aovcn  pole  projections  or 

magiiela,  aitd  such  a  motor  could  not  be  pro[)erly  connected 

in  the  vin-uita  unless  fourteen  annature  coils  would    be 

provided,   which   would    ncccssituto   the    employment    of 

sliding  contacte.    To  avoid  tbis,  tho  motor  should  be  pro- 


vide)! with  fourteen  magnets  and  seven  connected  in  each 
circuit,  the  magneta  in  each  circuits  alternating  nmnnn 
themselves.  The  armature  should  have  fourteen  cloeea 
coils.  The  action  of  tJie  motor  will  not  be  quite  as  perfect 
aa  in  tho  case  of  an  oven  niimlwr  of  jwles,  but  the  druwbacfc 
will  Dot  be  of  a  serious  nature. 

However,  the  di8advaiitaf>«s  resulting  from  tliis  untym- 
metrical  form  will  be  reduced  in  the  same  proportion  as 
the  number  of  the  poles  is  augmented. 

If  the  generator  has,  siy,  »,  and  the  motor  n^  |H>lea,  the 
spend  of  the  motor  will  bo  oiiual  to  that  of  the  genei^K 

multiplied  by  t,  ^^^M 

The  speed  of  the  motor  will  generally  be  depemlent  on 
the  niindiur  of  tho  iioles,  bill  llicrv  may  be  exceptions  to 
this  rule.  Tho  epeeu  may  be  modified  by  the  pbaae  of  tb* 
currenLi  in  the  circuita,  or  by  the  character  of  the  cummt 
impulses  or  l>y  inl«rTnlB  between  each  or  between  groups  of 
impulsce.  Some  of  the  poesiblc  eases  are  indicated  in  the 
diagrams,  Figs.  18,  19,  20  and  21,  which  are  Relf-explana- 
torr.  Pig.  I S  reprcaenta  the  condition  generally  existing, 
Olid  which  secures  tho  best  result.  In  such  a  cose,  if  tho 
by|)ical  form  of  motor  illustratetl  in  Pig.  14  is  empli^ed, 
one  complete  wave  in  each  circuit  will  produce  one  revolu- 
tion of  t.)ie  motor.  In  Fig.  19  the  same  result  will  be 
effoctud  by  one  wave  in  each  circuit ;  in  Fig.  20  by  two, 
and  in  Pig.  21  by  four  waves. 

Ity  such  menns  any  desiied  speed  may  be  attained;  that 
is,  it  least  witbin  the  limits  of  pnicti<»l  damanda.  TbJM' 
system  potuesaes  this  advantage  Itcsidca  others,  tesulting 
from  simplicity.  At  full  loails,  the  motors  show  an 
efiicicni:y  fully  uquid  to  that  of  tho  eoutinuous  cuiront 
motors.  The  tmnsformors  present  an  addiljonal  advan- 
togD  in  their  capability  of  operating  motora.  They 
are  capable  of  similar  modifications  in  construction,  and 
will  fuvilitato  the  introduction  of  mobois  and  their 
adatitntion  to  practical  denutmls.  Tfaetr  efficiency  should 
be  higher  than  that  of  the  pre^nt  transformers,  and  I  base 
my  assertion  uii  tlio  following  : 

In  a  tnitisfomier  as  coustnictod  at  preaent  we  produce 
the  currents  in  the  aocnndary  circuit  by  varying  tho  strength 
of  the  primsJT  or  exciting  currents.  If  we  admit  propor- 
tiuriality  with  respect  to  the  iron  core,  the  [iHluctiva 
elToct  exerted  U|K]n  the  aeoondary  cod  will  Im<  pro- 
portional  to  the  numerical  sum  of  the  variations  in  the 
strength  of  the  exciting  current  per  unit  of  time 
whence  it  follows  that  for  a  given  variation,  any  pmlon 

Ktion  of  the  priman'  current  will  result  in  a  proportional 
is.  In  order  to  obtain  i«|Md  variations  in  the  streogtb 
of  the  ciUTunty  essential  to  eiricienl  induction,  a  great 
miml>er  of  undulations  aro  rofjuirod  and  employed.  Prom 
this,  various  disadvantages  reniilt.  These  are  increased 
cost  and  diminished  efficiency  of  the  generator,  mora  wait* 
of  energy  in  heating  the  cores,  and  also  diminished  outftut 
of  tho  transformer,  since  the  core  is  not  nroiierly  utilised 
the  roversaU  being  too  rapid.  The  inductive  ofTect  is  also 
very  small  in  certain  phases,  as  will  be  apparent  from  a 
graphic  reprcseutfttion,  and  there  may  be  periods  of  inac- 
tion, if  there  are  intervals  lietween  the  succeeding  current 
impuUet  or  waves.  In  producing  a  shifting  of  tho  polos  iu 
the  tronsfonner,  and  thereby  inducing  currents,  tho  induc- 
tion is  of  the  ideal  cbaractor,  being  always  maintained  at  it« 
maximum  action.  It  is  also  reasonable  to  assume  that  by 
a  shifting  of  the  poles  less  energy  will  be  wsjtted  than  by 
rcvenBls. 


FACETLB. 


kuowj 


She  Saw  the  Gou>.— "Mamma.  I  know  it's  true 
tbe  golden  streets  in  heaven.'     "  Why,  bow  do  you 
lliiit.  tturliiigT"     "Because,   when  1  was  out  with  inu^l 
Ust  night,  something  made  a  great  noise,  and  the  sky  apbcj 
cWr  ucross :  and  then  I  saw  ue  gold  shining  througn." 

A  Snakk  Stort.— Swan's  stand  at  the  Inventions"  Exhi- 
bition was  one  mass  of  incandescent  lam]NS  and  caused 
great  deal  of  curiosity  to  arise  In  the  min4)s  of  omut 
visitors.     "  Why,  Maria,"  said  one  of  two  old  danes  ; 
prying  about  inquisitively,  "  there's  little  snakes  in  tb 
glass  bottles."     Fact! 
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PROTECTION  OF  THE  HUMAN  BODY  FROM 
DANGEROUS  CURRENTS/ 

KY   PATItICK  B.   DEfLAST. 

fiiilco  tilt)  oliioL-t  of  rcoiliiig  a  [laiMtr  Iwfore  tliis  Sfjciety 
should  Irti  tlie  etilight4>nin«nt  of  iiietn1>oi'«  on  tlie  siihjctl 
uiidoi-  Loiisiilenttion  liy  the  jinwonUtion  oi  fact*  dovolopcd 
bv  expei-iriiviitiLlioii,  or  of  thcnn'on  !4ii|)p«)i-te(l  l>y  a.  i-eason- 
ablo  artiuiiiit  itf  iiiVPHtigntion,  I  miii«t  stjjologUe  for  my 
delinquency  iti  loth  r«it|KM!t<i,  ntid  tnist.  to  iho  kind 
jndulgetkce  of  Urn  Society  in  making  a.  few  Aiig^wtioiiii,  witli 
a  view  of  clidtiiig  infnrmadori  iuid  opinimtx  from  tho*e 
whos«  «xperieiire  and  fiimiliiirity  with  the  wilijwl  oti!ibli!« 
■  era  to  »\}iiak  with  authority. 

1  JillixJv  tu  whalnrc  cotiHiderecl  daageroiiH  currents  and 
ilieii'  t-'tTBci  (Ml  tho  Inmian  bo<ty.  Thut  ihcre  is  iluTif'or  in 
liiiiidling  c.>ii(JuctMrs  coitvijviiig  bi>;h  tension  cunetita  miiaL 
bn  ueimniUy  iwlmittcd.  "The  tjunalioii,  therefore,  !«,  C-iii 
filial  itwiiItA  from  such  ciineitU  Ixs  wholly  or  jwitially 
averted  1  All  will  i»i,'i<!«  that,  with  |HO];cr  caro  on  the  \naX 
c>f  the  ix>ni|xi)iics,  una  intelligent  co-operaUon  on  tlie  part 
of  employes,  but  littln  would  bo  heard  of  Iho  dnn^er  of 
olofti'ic  ciirroiits.  Hut  eompanice  iirc  ocononiical,  and 
omployi^a  luro  carvli»s.  Familiarity  with  danger  brocda 
contempt  for  it  This  iit  exoniplilied  alinoxt  daily  )ii  every 
(lej^irtment  of  indtwtry.  A  n*w  man  in  a  powdor  mill  will 
exercise  Uiu  (^ruatust  caro  and  obflnrve  all  the  ridea  of  the 
eAlablishmcui  faithfully.  In  a  few  montbH  the  tuime  man 
^'ill  smoke  a  |ii|te  over  nn  open  jK>wdor  k«g, 
,  Protection  ia  tujcosBary  pnnciiially  for  thoao  who  through 
carcloasness  or  ij^nomnce  fail  to  {imle<;t  thennteheH.  It  ]\as 
\twn  claimed  that  there  can  Ik;  no  Kiii;b  iliin^  uk  lui  atwident 
— that  Nature  hax  none,  and  that  all  eocollod  accidents  are 
simply  tbo  rceulta  of  miacalculation,  bad  jiidgment  or  care- 
1«K8itecjs.  Diit  it  miijtt  ho  rooioniltprod  thut  tbo  vi^Iance  of 
the  most  iU«rt  will  somotimos  rolax,  aud  this  to  tham  is  tbo 
moment  of  danger. 

Realising  that  Mmethinj;  Bfaotild  he  done  t-o  protect 
dynamo  men  And  wire  hundlcra  frwm  injury  from  powerful 
curroate,  I  a  few  years  sinco  invcnteil  a  device  for  fihunting 
the  vital  ]>artH  of  the  hody.  Partly  on  account  of  a  |>ro!«ure 
of  businesH  in  other  hranchc*  of  electricity,  bw(  princi|i;dly 
owing  to  a  buEJtunuy  in  brinRirtg  nut  a  ilcvicR  abont  the 
efficacy  of  which  them  seometl  lo  be  some  doubt,  iu<  intro- 
duction tu  acienlitic  ci-iticiJini  wiu;  delayed  until  ii  few  weeks 
ago.  As  thv  rcforeucua  ma<lc  to  the  question  in  thcclcctriml 
Itiijwrs  have  failed  to  elicit  an  expresnion  of  opinion  H-xtix- 
fuctor)'  to  any  decree,  it  hoa  been  deemed  advisable  to  bring 
"  6  subject  before  this  meeting. 

The  quosUoii  lo  be  determined  is,  to  what  extent  a  rt-iro 
practically  no  rMiiilaiice,  extending  from  one  wriHt  to 
the  other,  and  loiuid  around  the  ftTists  in  numcroui  con- 
volutionti  so  afi  tu  mako  gowl,  but  not  uiironifortablc, 
contact,  will  protwt  the  vital  ]iaits  of  the  body  from  inUl 
injury  when  it  is  jtliicod  in  the  mth  of  a  dunfjeroiu 
ciirrunl  thiuiii^h  cmitiict  dt  the  haiidK  It  is  L-biinied  by 
«ome  that  tbo  tmreiit  having  once  enterwl  the  muscles, 
veins  and  ti^ue  at  the  handu,  will  not  leave  the  AunH  at 
thu  wrinlff  itnd  follow  the  shurti;r  [lath  of  the  wire,  but  will 
coTifiiia  it£  course  to  the  arms  and  body  alone.  The  other 
opinion  is  that  the  greater  portion  of  the  current 
received  at  the  hundH  will  leave  the  arm^i  ut  the 
wrists  and  follow  the  wire.  The  problem  HcomK  a 
diflictdt  one  to  Bolve.  8o  much  de|>en<Li  on  the  condition 
of  the  person  iit  thv  time  of  receiving  a  ohuok,  a  large 
number  of  ttata  would  be  necessary  to  arrive  at  results 
wbich  would  afford  a  gafe  boaifi  for  calculation.  A  few 
years  ago  Dr.  tjtoiie,  coiiuect«d  tvith  on«  of  tho  London 
nOHpituU,  made  a  series  of  intcnatiiif;  oxporimeats  UEKin 
patients  affliete<l  with  various  ailments,  with  a  view  of 
determining;  whether  or  not  tluctuatioii  in  their  physical 
condition  aU'ectuil  the  electrical  ounducttvity  urresiatiuice  of 
their  bodies.  The  results  pmvwi,  according  to  my  recollec- 
tion, that  great  chajigc-i  took  place  in  the  electrical  re:ii.it^ 
aiic«  of  tbu  iiutJeiit«  expfiimuutod  upuli  from  day  lo  day. 
ami  ihattbtire  was  a  direct  inlluencv  uunifebtud  bv  the  rise 
and  fall  ol  dift'erent  dieeuses  u|Kin  the  olectricul  conduc- 
tivity of  thu  body  an  a  whole  or  iu   ixiTl.     An   uc<:ount   of 
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Dr.  Stone's  experiments  was  published  in  Nature  at  the 
time.  But  while  the  experiments  arc  most  valuable  for  the 
piirpoMi  for  which  they  wore  Inttiiidcil,  they  throw  but  little 
light  on  the  subject  of  dangerous  currents  and  jirotection 
from  fataJ  injury. 

Last  S«ptomln.T  there  was  published  iu  tbe  Btalriait 
llri'ifw  of  Ixindun  a  p^jor  on  "Shocks  from  Attemaling 
L-'uiTonta,"  by  Mr.  C.  L.  Addenbrooke,  who  lor  some  time 
previous  had  charge  of  the  (rrosvuiior  Oaltery  I'nstikllstion, 
wliera  n  iHimm-y  cuiTent  of  2,'>00  volts  n-as  constantly 
employral.  Wliile  no  one  had  ever  come  in  contact  witli 
t>otn  lUAitLs  at  unoc,  the  writtn*  stated  that  even  if  such  an 
uurideiit  hud  hapiiciiod  he  was  "by  no  menus  preimred 
to  asaett  that  tlie  roaiilL  would  undoubtedly  be  fatal." 
"  Indotxl, '  Ni^'K  he,  "  1  ralbor  incline  to  the  opinion  that  if 
the  subject  of  the  shock  were  healthy,  and  the  circum- 
stances under  wbich  his  receiveii  it  were  forourable,  the 
cbknc««  arc  he  would  Muvive." 

I  cannot  make  out  what  Mr.  Addenbrooke  meaiiit  by 
receiving  2,500  volts  under  favouruble  circunwtaneeK  ft 
scorns  to  mo,  if  thoy  aro  received  at  all,  tbe  circumstance 
could  not  lie  other  than  unfavourable.  Mr.  Addenbrooke 
himgolf  rocoivcd  n  severe  Khnck,  and  ax  he  si>eaks  from 
experience  I  i|Uoto  his  account  of  how  it  affected  him ; 
"  The  primary  effect  of  the  jxusage  of  the  current  through 
the  bo<ly,  i«  of  t^urso,  to  contract  the  nnificle«.  The 
amount  ami  itorBistano;  of  this  contractiuti  tlcjKind  on  the 
qiuutity  of  tne  current  flowing,  or,  as  it  is  usually  desig- 
nated, the  tfi/'^iiA-i/y  of  the  i^hock,  and  vahaa  from  a 
simple  twitching  of  the  limbs  to  conipluto  and  intfioco  con- 
traction or  rigour  of  ap^arcnUy  every  muscle  in  the  liody. 
In  thin  lalter  case  the  current  cnmplplely  Hn[)erseiles  the 
uctivn  oi  the  mind  over  everythiug  capable  of  contraction 
or  movement.  Consciousness,  however,  is  upiuirentty 
rarelv,  if  ever,  lost,  though  the  subject  may  be  entirely 
unable  to  mitke  any  motion,  cry  out,  or  do  anything 
to  help  himself.  H  aid  is  not  near,  such  u  state  may 
tie  maintained  for  some  time.  On  release  from  such  a 
petition  by  extraneous  or  natural  caiiiWf!.,  the  Rubject  is 
usually  dazed,  but  if  at  all  unconscious,  soon  recovers  com- 
pletely and  experiences  no  fiurther  functional  disttirbunce 
than  the  debility  and  norvoiL'4n««»  naturally  following  such 
a  severe  strain  on  the  system."  While  admitting  that 
f>ital  nhocks  arc  |x]a.<uble,  this  gentleman  gives  it  as  hia 
opinion  that  "if  the  ithock  i.i  not  iufficient  to  cause  instan- 
tttiieous  collapse,  uppurently  the  body  can  bear  the  elraiii 
of  the  continued  jnssagc  of  the  current  for  some  time," 
anil  that  death  ia  caiued  by  panilvHia  of  the  involuntary 
tuiiBcles  controlling  tbe  heart  and  lungs,  aud  that  tbo  pre- 
liminary stacea  of  total  collajise  arc  analagous  tn  what 
occurs  when  drowning."  Referring  to  the  local  action  of 
the  current  on  the  body  where  it  ontorsand  leaves,  thlA 
writer  also  says  :  "  If  the  contact  is  '^nad,  tliut  is,  if  it  con- 
sisU  of  a  good  area,  Ray  of  over  a  couple  of  stjiuira  iuchesof 
a  fairly  moiat  skin  prcssc<l  with  moderate  Rrmncsa  against 
a  tncU-illic  body  or  other  good  conductor,  uu  visible  injury 
may  rosnlt.  For  instance,  a  mau  will  often  get  burnt  about 
tho  han4ls,  but  his  feet,  by  which  the  current  leaves,  will 
tw  unutToetetl,  or  only  slightly  reddoned  or  iiiHumed. 
Burning  of  the  binds  or  other  parts  of  the  body  will  occur 
when  there  is  im[M3tfect  contact  of  the  body  with  the  con- 
ductor, coming  iu  contact  with  a  bad  or  semi-conductor 
such  lis  u  dirty  or  curlwnisud  surface.  Thu  burning  is 
caused  by  the  absolute  setting  up  of  an  arc." 

It  seeuui  to  me  this  gentleman's  views,  based,  aa  we  are 
led  tu  Itctiuve.  uu  actiiiil  experience,  are  somewhat  |>aia- 
duxical.  And  siu-ely  numerous  esses  of  deaths  from  cur- 
rents recently  disprove  many  of  Mr.  Addonbrooke's  deduc- 
tions. True,  nothing  short  of  death  is  made  public,  eo 
that  there  is  but  little  information  to  go  upon  relating  to 
the  instances  which  must  be  of  frequent  occuii'ence  where 
men  are  aiuuMt  killed  by  electric  shocks.  In  all  cases  that 
have  eoitie  to  light,  whether  siiiijtly  injurious  or  cartes  of 
death,  the  piuts  of  lh«  body  coming  in  contact  with  the 
uuiTcnt  have  been  l>adly  bunien.  The  unfoiilinate 
•'Trouble  Hunter,"  who  lost  his  life  a  few  day.-*  since,  wsu 
not  uidy  burned  at  tbe  liands  but  at  the  kncus-  In  cajics 
wUeru  the  shock  is  not  instantly  fatal,  way  it  not  be  that 
the  burning  of  tlie  Hcsh  at  the  (loint^  of  coiit^ict  is 
so  great  as  to  destroy  to  a  considerable  extent  the  couduct- 


inc  Bubetance  in  vontaH  with  the  wire,  and  tlieroW  ctuso  a 
fall  in  tho  cttnunt  juiMiiig  through  the  body  1  It  i»  cer- 
tainly owing  to  the  fact  of  th«  l>o<ly  being  «  very  poor 
conductor  that  harm  is  <luiiu.  If  it  ntTcrcrT  do  raistancc, 
thero  would  be  no  reuliautiun  thut  n  nirmiit  wu  jKuuiing 
tkrougli  il.  An  arc  would  be  (.Teated  at  Iha  i)oint  of  con. 
tact,  t>ro\-id©d  the  contsKt  wa»  imperftft.  but  tte  bo«iy  it«;lf 
woLiIii  be  utiinjiired.  It  seemx  l-o  mu  that  tho  human  body 
mint  be  n«w  -as  any  other  semi  conductor,  with  the  excep- 
tion, perhaps,  of  si«ocj»tibiUty  to  greater  change  under  the 
continued  miction  of  a  cun'ent,  oiring  to  the  Itttidd  vrhich  il 
conlaitis.  It  is  owing  to  it«  resistatice  t1ixt  a  r*»rlmn  filament 
becomes  incandescent.  'Ihecarbon  rod  of  ati  electrii^  tamji  is 
not  consumed  exceiA  at  the  point  where  the  arr  in  ftinucd  by 
tlw  resistance  of  attenuatod  uurtivles  nn<Ier  conibiititioii.  Any 
eonduvtJiig  mlwtjince  placml  in  the  [lath  of  inor«  current 
tbuti  it  is  capable  of  conveying  iuuhI  Ife  heat«<l,  constiinud, 
or  decomposed,  atvording  to  iut  iratiiru  and  in  [iro|iurtiun  to 
tlic  dtscre|Mncy  between  tho  comluctitig  ca]»acity  of  the 
conductor  and  the  sum  of  the  current. 

Now,  if  we  liken  the  human  \tni\y  from  hand  1o  hand  to 
a  eanTai  ho«e  or  liilto  fille>l  with  wtttvr,  and  which  allnn-g 
a  certain  iiuantily  of  moisture  to  ooze  through  the  surface, 
corrcaponning  tn  the  mcnsture  of  the  skin,  and  if  this  be 
tniteried  in  a  circuit,  connection  Winu  ntade  at  the  extreme 
ctidK,  correK{tonding  to  the  hnnda,  and  a  ehnnt  wire  of  mini- 
tnnm  rnsintance  be  vonnd  around  the  tabe  t  wo  or  three 
inches  from  the  ends,  coiTeN))Oiiding,  say,  to  the  u'n'stx,  we 
um,  jiorhaps,  more  und«r«tAndi]i|;ly  KiHKMdato  on  the  action 
of  a  daitgeroufl  current  on  the  huni»ii  body,  contact  beiuj^ 
made  at  the  hands  and  the  shunt  wire  encircling  the 
wrista.  It  HhouM  he  liornc  in  mind  that  the  contact 
between  the  shunt  nirc  and  wnstfi  ia  much  better  than  the 
contact  at  the  hands,  mnce  the  wiiVla  are  more  tender  than 
the  hands.  Now,  referring  to  the  ttibo  and  asiuming  that 
the  contacts  at  the  ends  have  im|>roved  by  reason  of  the 
cuTTCiita  eating  ita  way  into  the  water,  does  it  not  follow  that 
the  current,  instead  of  following  the  entire  length  of  tho 
btbe  of  water,  ofteriiij;,  »ay,  thirty  times  tJio  roMrtftiiee  of  the 
two  or  three  inches  of  water  from  the  end  of  tho  tube  to 
the  ahtint  wire,  and  Reveml  thoiiwiml  timoR  the  reniKUince 
of  tho  Hhunt  wire  itaelf,  will,  to  a  great  extent,  [uis  from 
the  tube  to  thi.'  shunt  wire,  and  in  ile  (nseage  improve  tho 
contact  at  that  ))oint  aa  it  did  at  the  tmAn  in  entering  tbe 
tuba  I  I  have  often  noticm)  ihat  u|m>ii  reccivinn  a  Khock  of 
l&O  to  350  volts  profuac  perspiration  iiietantly  fullgwcd. 
This  would  greatly  iniprovo  the  contact  at  the  vrnsxs  above 
tbe  nonnal,  so  that  it  would  soem  imjioMible  that  the 
current  abotild  confiue  itecif  to  the  fluids  and  muscles  of 
the  lx«ly  in  preference  to  the  wire  when  »e|iaratcd  from 
the  wire  only  by  a  thin  tender  skin  tilled  with  moiRtiire. 

In  considering  the  danger  [joint  of  currents  it  seems 
rwaonahte  to  recognise  the  same  law,  or  rather  recognise 
tho  abaonce  of  any  law,  governing  other  destructive 
Bgencice.  Let  it  be  concussion,  strain,  asphyxia,  ]K)iaon, 
or  other  enemy  of  endurance,  there  are  hanlly  two  cases 
alike.  One  man  may  emerge  with  but  ulight  injury 
from  a  cause  which  to  anulbcr  man  would  be  death. 
Why  should  it  not  be  so  in  the  matter  of  electric  shock  1 
Death,  of  courae,  must  Ite  the  coniequones  of  a  certain 
degree  of  cause.  If  3,000  volte  are  necessary  to  kill  in 
■ny  instaiKe,  one  volt  loss  would  avert  death,  while 
shunting  100  or  500  volts  would  leave  a  projnrtionate 
margin  of  safety.  Fatal  re«idte  thruu^h  the  moditim  of 
electricity  do  not  come  by  jumiM  any  more  than  by  any 
other  force  or  element  of  destntctinn.  There  is  in  this 
subtle  acenoy,  as  in  all  otbens.  a  last  stntw  which  breaks 
tho  camel's  back — a  liut  volt  which  does  tho  Snal  iuirra. 
Hence  the  imiMrtance  of  protecting,  as  far  as  possible,  those 
exposed  to  ihia  danger. 

Kegardiug  the  immediate  cause  of  death  or  the  effect  of 
currents  on  the  sulittances  of  the  body,  we  must  look  to 
the  modical  men  for  light.  Probably  all  subjected  to 
shock  might  not  be  similarly  alTccto'l.  In  one  case  it 
might  be  tho  heart,  iu  another  tlie  brain,  and  in  others  the 
lungs  that  might  be  iujured.  Why  not  have  a  thorough 
investigation  of  this  subject,  and  tlien,  (lerhafiv,  wire 
handlm  may  be  subjected  to  an  examination  bcil'urv  they 
are  allowed  to  engage  in  Guch  work,  just  as  men  are 
flxamiiwd  for  varioiu  other  duties. 


There  seems  tn  be  ao  little  known  about  these  matters. 
I  shall  feel  gratified  if  thin  pit|i«r  serves  as  even  n  feeble 
incitement  to  discnssion  and  investigation,  as  I  can  conceive 
of  no  subject  offering  a  more  humane  incentive. 


THE  S.S.    "INANDA.* 


The  steamship  "Inanda,"  by  Messrs.  Hall,  Russell  and 
Co.,  .Aberdeen,  Iwkmgin^  to  Mus^rs.  .lohii  T.  ftennie  and 
Sons,  6.  East  India-avenue,  jimt  built  for  tradiii"  to  Natal, 
South  Afric.1,  has  been  fitlixl  unth  electric  light  by  Messrs. 
J.  H.  Hulmciand  f-'u,,  Nuwcasllo  on-Tync.  The  inbUUalkm 
i»  asuiiill  one.  lutis  vt-ry  ii«itlyand  carefully  littel  througb- 
oiit.  The  engine,  6  h.p,  nomnial,  iii  owe  of  the  "Archer" 
type,  by  Taugv-e  Brat.,  Kii-minghiuu,  <linM:l  driving  at  StiO 
revolutions  with  80tb.  [n-esaiire.  The  dytumo  is  Messrs. 
Ifulmoti'  "Castle"  tyjie  ;  a  larger  sixe  is>  uaed  with  this 
lilow  6|*ccd,  and  given  fih  aniiwroa  at  &5  volte.  Kdison- 
Swat)  TiO '  Volt  incandescent  Inm|ie  arc  iiaed,  and  tho 
wiling  ibitiugbout  is  on  the  Hngle  wire  or  e:iith  return 
sysU'Wi.  One  of  the  main  cabW  in  cut  off,  and  ii  l«re  Iwip 
is  ri-ide,  which  i«  lioUeil  swiirely  to  tho  framework  of  the 
8hi|i,  Only  onu  wire  is  therefnroused  for  wiring  thnmgh- 
otit,  the  return  l.-eing  to  the  framework  of  tho  metal  fittings 
of  thclatii|>.  Drakeand  Ourhain  holduns  with  porcelain  Ixutcs, 
are  uawl.  arxl  short  l>rackeu  for  the  cabins,  with 
obeciu-od  glulies,  are  fittetl  with  push  awitches  in 
tho  tniMes  of  each  bi-acket,  detqgned  by  the  same 
finu,  The  swiU'h  btunt  is  aniinged  with  Bulmes' 
inKlaiil^iiiewiB-breiik  main  switches  near  the  dynamo  and 
engine,  which  arc  iristalloil  in  a  smutl  rom[iiirtment  the 
height  of  a  ntan.  tip  a  few  vlaii^s  in  tbo  inaiu  engiutf-Ttiora, 
911(1  the  nniiiing  is  cxtrt^mely  smuoiU  and  silent.  Theruare 
sixty  f<^Hr  IV  c.]i.  Um|M  in  all,  and  the  liatt^hcv  are  fitted 
with  three  lai-ge  "  Simlje-jni "  lani{is  of  200  c.p,  with 
rcflei^tors,  hung  with  running  gear  to  a  s|nr  alnve.  Tbo 
ongino-rooro  is  fitted  wHth  portable  liand-Limp*,  with  30ft.  of 
flexiht?,  and  the  -tide  lignta.  red  and  green,  have  each  a 
sliding  fitting  with  two  inuuidescent  lam|>8  each,  which  can 
be  replaced  with  the  ttsual  oil  lam pn  if  necessary. 
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I'loC  Ruxei.li  (Prtaldeiit)  (n  thselulr. 

Mt.  J.  L.  Kou-ard,  D.So.,  tnu  elected  a  nwmlMr  ef  the  Society. 
Tlio  folluwlnn  iwjHtnl  were  lead:— 

**  On  tbo  Analogy  betwwea  DUDt«  Solullona  aad  O^ms  ■■ 
rogBTda  Gay-LuawM'B  aad  Boyto'a  M)d  Arogadro'a  Law,"  l>j  I'rof. 
Vfltit  Hiiff,  [<r'-u'nt/(i  liy  Pmf   KaniFny,  F.H-S, 

"On  a  Metbed  or  OeauMTlnit  TanrTFaeaaal  Oapaettlasi'' hy  Mr. 
A.  H.  Pi.4011,  \y.!Ai'..  One  owting  of  r^h  onnil<-JiKvr  itjoiiifl  to  Tutrth 
BRil  to  oiiu  oiu].  A,  or  a  kiKli  rcaUUiicc  |20,OCX}  it  30,000  bbuut, 
tlirougti  wliicli  A  curmiit  ullowiiig.  Tba  uukll  coailoniirT  i>  rltarceil 
to  lbi>  I'  l>  Kt»ti!tg  l«twt«n  III"  Btiilii,  A  It,  ol  tW  resuUo'v,  anii  ?!•■ 
c)iivn;Rl  hito  \\\f  Urgn  dimi.  TIiu  is  mmtcil  s  gicat  aninU-r  nf  Ium«. 
Ef  C  tN>  A  l<oini  >i«{iti<en  A  anil  tt.  the  nektaiiM  betwtwu  A  ami  C 
inajr  be  VAriol  until  Iba  I'  D  |i«lwMn  ttMm  U  equal  U>  lliat  lieiwivii 
tbr  cuatiii^'H  or  tin  cuDilcuMn  aSWT  n  oiwralioiis.  \f  l)ie  iguiiilat«il 
oMtinp  Iv  u"w  jmiieil  lo  C  U>ivuf;li  a  ijalrwiainutcr,  no  [IcItBctioii  will 
rv«ii]t.     Tli«  rvlatton  b«tw«ou  Ike  oapacitM  C)  anil  Cjof  Ibe  Urge  **A 


i 


aniall  oomleiucra  is  glveo  hy 


Ike  Mpacitra  (J)  an 


wlicn:  Rai,  Itac.  are 


[huraulanrca  between  A  R  ami  BC  mfMettnily. 

Siiiiwcinia  ii  FTfiiiiTal  to  mrform  ihcoiNiratioiia,  the  iaiitajiiannma 
capacitiM  oanciol  W  coniparoit,  iiiil  actooiiDfcly  thH  ni<anumitrtiis  «rt 
taicnii  aft'T  ■  iktimta  I  nic  iir  •ilivltiFi'-alUn.  A  vpecutl  n^talinif  key 
ivnii  (li'iwn  for  jn-rrnniiiiig  ten  oj-*fBlioii«  per  wvijatioo,  in  n'hh^k  \ 
bigger  arraii|^iinit  «w  trroviileil  lor  MoppjiietheroUtiiMiaftraa  |ire- 
ilstKHDiueil  iulv^a]  iiiiutber  of  revolaiium.  Tite  inetlioil  basbaan  uimI 
Tor  cviiitiiariiig  a  stiiall  aU-conitenMr  with  a  mkmfnnul.  Tlie  ca|iadty 
of  the  fullurieaa  aUo  cnkiilalnl  ctcclroetAtkallT  (mfnrtion  ImUi^ 
RiB'k  fni  tUv  «4i;>ra),  aui(  tliat  'if  the  latter  mcufurttl  cIcotroinaitDrti- 
mUv  I>y  a  Iwlliitic  fialvanoBicter.  'Die  neulls  fare  a  rahto  fir  r  ounal 
ft  2-96&  X  10*^.  Iu  tliMe  cx|«rimenta  tba  capacity  af  tlw  roUtU^  uv 
wai  allou-xi  for.  UiHer  (aw.unblo  eMKtittooa,  et|i*dliea  in  thu  nan 
on  III  I.OOOor  1  Iu  10,000 can  lia  n>ni|urt>d  witb  aa  aocuraoy  of  |  |wr 

C«lll. 

PraC  Ajntoo  lliniight  tbo  novoltj  of  Itie  Arrann^uietil  nui  in  Ilia 
raUloi;;   key,   an   tbc   nwlbotl  of  0(iui|>«iinx   uiKijual   va^Moiliat   by 

cImcKiiii;;  tlir  ■ni'ill'r  aud  •liecharpag  it  uAo  Wik  larret  a  Mitui'LHabk 
iinnilxT  i.r  limi-i  haj]  b«Tn  dewAbed  urtA  tuoil  ly  himwlf  atui  I'lof. 
I'my  iu  tbvir  cviN'riaimti  on  dio  k^hwIUc  iniluctire  canactty  of  gaasa. 

Kr.  W.  Lasl-CarpentcrMtiiliiictI  a  new  (oini  of  liuitars,  r^wutly 
coiutntctnl   uj   !ilr.  Hti^iiEii,  of  UalaUm.     lit*  tnahofUiy  tiodj  h 
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hMagoiui.1,  nini  «w]b  of  th«  three  (ronl  wdw  it  proviM  with  on- 
ilenwni  wni  |<ivij«ctitif;  «rrui|;em«nu.  Th»  back  psrt  npmn  tn  giva 
OrCRtw^  tn  tlio  rMi«nt.  whir^li  in  lliiii  M«e  U  ■  Brucki^-Pnlt  tn.-  lump, 
but.  ir  ticcoury,  ■  llico  H^M  iiui  be  n*Ai\y  aubctltu'td.  The  Uaip 
i*  filed  to  the  boM'^KMknl,  and  the  Iiody  cvi  be  roUtn]  through  60ilc^. 
on  tttliTX  nide  of  the  cnual  positinn.  thus  AlliiwiiiK  any  at  iho  thrt* 
IKuhIm  to  he  ilircclnd  Uiwanlfl  Uie  turMtn.  Tho  Ihm  mIa  o(  couilcUBCn 
aranleoedao  that  thvii  aia*  inlfpiKt  nt  ajioiut  oboiit  which  Ihenuliant 
u  placed.  The  etntm  nonle  i>  Irtuit  a>  a  lantern  mieroaopi,  with 
ainm  cell,  and  varioiu  Mb  of  cond«nniif;  lona  and  ohjectivea,  and  a 
■pace  ill  Trotit  nf  tho  iiiaiiioaadciiMniMr>rc>vitlnI  fui-r»Uriaiti|{*PI'^'*ti''- 
Tlie  rxK-iiiuiin^  aryangaiDent  conMrts  or  a  9l«<w  racK  ami  pinion  and  a 
fine  iKrev  ailjiiMmenit.  and  the  whole  miciosoop*  can  befMilyremoTtd 
and  a  tabln  [folaiiM-opc  4ubelitatcd.  Tbo  righi-handnoalcMwmngtd 
for  the  [imjavtion  uf  i/iiliii*ry  Uiitvru  «)i>le«.  ami  Uic  loft-hand  one  it 
pravitled  with  an  i.ijn*tftMe  felit  for  apoctrmn  work.  A  «ni«U  Uhla, 
aliiling  (in  lailn,  iryvtt  lA  (.arry  the  [imtns,  and  Ibe  twine  raiU  wiinmrC 
projecting  leiiw.-*. 

Ft«C  B.  p.  Tkomiwon  corjgi-alulalwl  Mr,  I.ani-Carpenlcr  on  hit 
»el«o[lan  a[  the  Brockie-Pell  Inii^i  as  the  ladkiil,  fur  tu  wlditioii  tu  ilii 
bving  «  foonoaiiiK  lsm{>,  it  iKAii  uai'ine,  in  tlie  fac-t  thai  it  norka satttfao- 
torily  on  * ilhrr  '•n;iiitant  .Tiin*'iil  T  rotiil.tfi'  jiitrtitirii  ciKliit, 

"  Mot*  OB  SoBiB  Addltlona  tA  tho  Kow  Bf  acnoEomator,*  by  Prof, 
n  Thi-q*.  F.K.S..  and  Prof.  Kmker,  i'-K.S.  In  ihcir  iiiugnet  aur- 
vev  ot  (ireal  Britain  and  Ireland  ihr  authiira  Uhvb  etjieriru-OPil  eou- 
■idenililo  lUlIiciiIty  in  tnakiiiu  th«  lu^rsmry  niljiislmotLts  of  the 
aoiall  trnnoit  mirror  ined  ^>r  dcto'inininK  tlin  {(cn^phida]  K 
point  frcnn  oWiv.itiona  on  the  son,  'I"  make  the  requited 
"B"**"""'*.  it  i*  DocflaiMry  t"  oTitain  an  imago  of  tite  eroai  vrirea 
talieltdrrnni  tlin  mirrfir,  and,  owing  t«  the  Urga  amount  of  exirane»iu 
tijtht  ami  llin  ItmiiiHridnt  tlliimiualnr  nf  tlid  rrnM  wtrx.  tli«  iinnite  in 
diilii'MlI  In  Min.  Tn  "tclude  eitraiie^inx  tjglir..  a  Inhd  ia  placed  ImtwiTii 
tlie  liaiiflit  iiiiiror  and  the  li'leMop>,  mud  a  i»[iih1I  screen  iilncod  ticliiiid 
the  mirror.  The  crcim  v'uva  an  illuiuiiiated  by  light  rshected  from  a 
•mall  I'latinuin  tiiiirirr  introdaoed  bvtwcaD  thr  rye  pipci-  and  lh«  eri>«i 
Winn,  whicli  are  viewed  Chronxh  a  hol»  in  ita  centre,  Tho  nnrrnr  i* 
[■land  at  46di«'.  b>  the nxit,  and  reflectaaeoutideniLla quantity  oflielit 
on  tlie  crom  wires  vrhoii  dltccted  toward*  a  bright  i>art  ol  the  aky. 
In  ume  caaaa  it  ja  ad^-taabte  to  talu  aimer  vat  lona  of  llie  auu  wllhnut 
flnt  adjusting  the  transit  tiiirmr,  and  afterwards  vormci  tlie  errur 
iutroduuvd  tWebj.  To  dn  tliia,  a  riiinly'diviileil  aoale  ia  placed  in  Ci* 
pUue  (irtlieorrMi  wimi,anil  rK>in  tht  po^iti-nol  Hir  image,  ajindioated 
on  thi*  aeale,  the  correetion  ean  tw  made.  ObierestionK  taken  with 
the  mirror  in  niDuntment,  and  ncbeni  taken  when  out.  of  ai^iulincnt 
and  iubaequniiily  (■fini'']tnd.  givf  very  coiignrtlaiit  reaulta. 

Tbo  B«T.  FattMr  Perry  uiid  tlir  iniiirnvrtivi^nta  dnorilxMl  wrre  of 
t[TtU  \mnoitan<x,  (ai  diJBciiltios  similar  lo  thoae  eiiirrienced  liy  the 
authori  had  canaod  bitn  to  abandon  th4  Htw  ni«)ciie Ionic tcr  hr  field 
work,  and  lo  uae  a  thecdolila  instead. 


COMPANIES'  MEETINGS. 


P 


I 


THE   INSTITUTE   OF  MEDICAL   ELECTRICITY.  UNITED. 

The  Drtt  ordinary  Keaetal  matting  Mas  held  at  tU^fx  Hall.  Beaex- 
(treet,  W.C,  on  i'he  7th  ii  at.  Mr.  W.  Lant-Orpent^r  <tru  Tot«d  (o 
the  chair.  He  ei  plained  that  thODKh  the  tueetiiiK  *aa  esll«d  in 
aoootdance  with  tbe  requiremenU  of  the  itatnte,  the  Dirvoton  had  btit 
little  to  report.  Jdnoe  tliey  had  bwm  unexpectedly  oWS/fed  to  delay  tlie 
opBuinc  nian  Mtaliliiihmi^nt  in  Ixiiidou.  Tliis  waa  mainly  ovin;;  to 
(^fitain  ntKottstioiia'n-ith  tho  Royal  CoUese  of  Phyuciauii,  ivbioh.  he 
hoped,  h^wuver,  would  aoon  be  MtliTaetor^  computed,  ami  th<!y  had 
ivlereuce  W  the  ap[)ojntment  of  medioal  officers  to  the  inatitute.  Tho 
DirMlon  bad  pvvn  catiMilenibIa  alUmtlun  lu  the  trelfar*  of  tba  inttti- 
titt«,  bSTinii  Imldaixtecn  Board  oietrtinpi  tium^  the  Coiujiany  waa  rr^i. 
terol.  Mr.  F.  Ia  FUnr:i<n,  M.S.T.K.  and  R.,  bad  joined  the  5o»r<l. 
and  it  hwl  been  iinnnimoiinly  decided  that  nn  DirrctDra'  fi-ci  nonld  be 
»oe«pto<l  till  a  dividend  of  6  per  eont.  jrer  annum  alioulil  have  bteii 
dMiared. 

The  meatina  ennlially  nnpraveil  the  action  nf  the  Direrloni  vjth 
reference  to  the  Royal  Colln^  of  I'tiyiidane,  and  a  mnliitioTi  wu 
jiaMwd  coitftrminK  «ti  a^reempitt  prorMionally  entATod  4i)t<>  by  the 
board,  hv  which  :lie  inatitiitn  acqoiroi  tbe  hiinncm  of  tho  BlcctriHed 
ttooms  Ooini>aiiy,  Umilcd,  of  Iiondon.  ThU  baa  been  cnrriod  on  for 
oror  twelve  moiilhw  with  tba  nana  apiicral  and  aupport  of  over  (iirty 
local  mmlieal  men,  itpon  a  iHmilar  jinnciple  to  litat  adopted  by  this 
inetiinte,  *ii.,  that  no  electrioaL  treatment  ia  a^lministete'l  to  anv 
palunt  without  tlie  connurenoa  and  inpon  the  nreccrintion  citlier  of  liia 
own  medical  man  or  of  tho  medical  ofQcar  of  thu  iuatllut*. 


PROVISIONAL  PATENTS.  1S8S. 


.tt.1SE  1. 

Improvomente  In  or  retatlng  to  Um  tiaaafarauitloa  or 
oenroiBlott  of  oloctrtc  cnrrvata.  Alfred  LeCh'Kq  Mii  AdilUe 
Vaii3ii.cii)^i3t«.  6,  Loi^  9tiwt,  LivvrjiQol. 
A  ootnbtnad  olMttrioal  tlma   anrit«lt   and   •l»<itromM«r. 
Ferdinand  Ki<diier,  16,  Kuokiuicham-atrect,  SUaoid,  Londou. 

.It-Vit  4. 
'"**"*'' "C  paporptLlp  by  «l«etrteltr,    CharleaCMil  Hiohola, 
oftliH  fntn  of  C.  A.  and  H.  Nii^Wh,  21.  Hmeiiu{-1atta,  London, 
E.G..  on  Itehalf  if  tho  Uinduu  l£Jeotriv   Bleauniug  Company. 
(Complale  ipwitiutinn ). 


aosi. 

8099 

8ieo. 

9170. 

8171. 
&Z00. 

83M. 


lB»r*f«B*nU  la  and  rvUttns  t«  nlMtiiaal  iMlla.  UtAiea- 

torn,  and  Bu^h  Ilk«.     Walti'i  )t<i«'tiot)i;iiii  ind  WiUiain   Fax, 

lmpr«TaBiaatac«Bii»Gl«d  wltb  «1«eirl«al  boiata  or  «!«■«». 

Kwkca   Evelyn   fk'll   Cfiiuit-n,   .tnl.ii    Kinnd»   Albright,    and 
Joi7;Tn  H.  Fcrtliuaiid  Soil.  Are  Warlta,  Chelmafonl. 
Production  by  eloetrloHy  of  eblortno  ud  lu  «xrsBiiM«d 
ootauounda.  land  tholr   utIU&attoa  tlMtrwof.     Emitj-    Marie 
Hil>]i';'lyli  Aiiili-'oli,  W,  L'^ugtiU^r^ush  I'lrk,  Ui-ixloa,  S.  W. 

Jtrvi  & 
Improvemanta  In  govwrnlag  d«vtcaa  for  olectrte  inot«TB 

nod  olrouita,  JleiWrt  Jiihii  Alli^^ijii.  62.  Chanc^iylaii'.'.  Lou- 
dciii.  Tlir-  lUiIi-r  EU-ctiit  .Maiiivfacliiriiig  and  llot^V  Cool- 
poDj-  IntuiiKTBtu.il.  Uuite.1  Sutewl  (Comflate  apedAoati^n.) 
ImprowenoBts  la  mnsBotaxilAetrlo  IKmMItVMltDdlantttn. 

John  JoHF-|jh  Clhet'tu.  52,  C-h.'iiir»ry.knr,  I,ojidoii.  iCooipUte 
B|ie<.*ili;:alii>ii^ 

Inprovementa  la  «l*«u-laal  tnuuTonnan.     Walter  Tliotiias 

tioflUlnn  and  Henry  Wiilwk  Kuvoliahaw,  25,  Andnlna-road, 
Claplmni,  H  W. 

Ji'ifK  7. 

IiBDroromaiita  la  tbo  mABiifnotiu^  of  dopolnrlsera  IBV 
primary  *r  seoondary  alootrio  lMtt«fM*.  Mamieu  L«o- 
laiMh^,  169,  Kteet->ti>!et.  Uudon, 


COMPLETK  SPECinCATIONS  ACCEPTED. 

.Irvr-  8,  1R87 
6240,  tmpr«T«HMBU  tn  gnlvttmlo  iMIMrloa.    John  Randolph  Hard 
and  Tboniae  WiUoR.  191,  Be<t'*tr««t.  LundMi,  K.C. 

.ItNr  13,  1887. 
860(V  ImproTamantn  In  oandaita  for  olootrlo  trlna  or  cabloa. 

Kn'li.i'i!  .Siilfiiiioii  WsiiiiB.  24,  .SiiiithanijiI'in-bniMiiiR*.  T.onrion. 

■Jvyr.  16.  1887. 
670L  ImproTonuiats  la  nnd  nlatlas   to    Uw    prodnoUon  uid 
nppUoaUoB   of   olaotrto    oaarKT  tvr    Uclktlng    or    «tlt«r 

pvrpvaoa.      John  Rom,  96,  Uurh™i)aiiili>Tt,  (lln-x""'- 

JuM    I'l,   I8R7. 
10,071.  trnproTodntUnsafOreleotrlelttoajidaaoeBaatMnpa,  Wm. 

Rrcioloi  Sayrt^  231,  Mntiiirntint.riiad.nnd  Wilaaii  Ht-nry  Sturge, 

17,  Frei-irrirk-mivi.  both  in  hiniiinj(hani. 

An.r.i  1,  leETT. 
10,740.  ImproreaonM  la  r«sul»t«r«  f«r  olootrlo  lanapa.    Sylvaio 
Uatbla,  46,  8ouUiamptoD-buildiugs,  London, 
0<TV)ni!i!  7.  1887. 
13,601    ItnprovMBonta    la    "antomstlo"    ooln-frood    elootrlenl 
manUana.  and  In  Um  matliod  of  dlapl*yins  Bdwrtlaamanta 
tturwla.     John    Hubert    Davies  amt  Alfred  Thompson,  46, 
."liiHlliaijiiiIou-bnlldiiip".  locidon    W.C. 

OrTi-.nrn  21,  1887. 

14,346;  Aa  Improvod  b«U-ptUl  «l«Mrio-U<bt  nrlMi.  AndrMs 
Petor  Liindberif,  IR,  KeginA-i-i«d,  Tolliitgton  Park,  London,  N. 

NovEWftKi!  16.  1837. 
16,705.  A  galvanU  battery  for  medleal  porpoaon.    John  Court, 
136,  Kromplon-roid,  LriiJon,  S.W. 

FrnutiAiiv  2J,  1833, 
2703.  ImproTOd  m«ana  or  appAmeiu  lor  soaadlnc  at  aea  and 
•laewbem  by  alootrlolty.    Frederick  Harcrare,  38,  Chaiieery- 
lano,  W.C. 

M.iiuii  10,  1888, 

3762.  Manoraetar*  ot  coaipoaltloa  tor  tba  ooaati-uetlon  of  road- 
waya.  paTemonta.  buUdlnc  bl«0lu,  talncraph  pOlM.  nii- 
way  alaapara,  and  aim  liar  artlctaa,  aad  ftr  tka  mmmvtmo- 
tor*  of  fir«-p«-oof  and  praaorraltvo  palat.  Oliver  luiray, 
28,  8oiitliptiii)>lon  luilJiii^s,  LonJ^u.  W.C,  (lleorge  Seth  Lee, 
UnitAdStat«H.) 

Ar-Kit  'M.  1888. 

6076.  BlMlrlMl  ■ppttaaoas  for  a  mariaor'a  compaaa  to  glrm 
alarm  apon  dawlattoB  from  the  ahlp'a  ooorae.  Auguatua 
Oroes,  46,  Southatiifiifin-hiijl. lings,  I/iiwinTi,  W.C, 


7189, 
8206. 

84S&. 
6598 


2346. 
3303. 

SQOS. 
0362. 


SPECIFICATIONS  PUBLISHED. 

1887. 

&oo«adary  battariaa.    W.  IT,  Akctlcr,    8<1, 
Prodnolas  alootrlo  Uolit  by  Inaartioa  of  coin.     D.  M.Uarie* 

and  .1.   M.  Toi^rli;!.      8d, 

Eleetno  lampa.     A.  M    L'lark  i  llc't'tun.i     la.  H. 

Klootrloal  apparatna  for  worklnc  railway  alcitaJa.     I .  A , 

Tuumia.     SJ 

188S- 

Bloeirleal  lanp  and  projootoir.  Ho.     ¥.  V^alker,     8d. 
lloRtatvrliis  tbo  ooaaamptlon  of  etootria  onorcy.    II,  71. 

Uifcdi.   (ncfc)  &i. 

TraaaBLltUac  aoBada.     L.  J.  LePonloia.    01 

1882. 
Dlatrlbatlnc  olootrloUy.    L.  Uaulard  and  J.  D.  Qibb*.     Bd. 
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COMPANIES'   STOCK  AND   SHARE   LIST. 


Dlvtilnd. 


ISJui 

i% 

MB"-*,    

1/2 

MF«b.   

2/0 

«  April 

^% 

«  April   

tX 

12  reb..  85.., 

B/0 

a/0 

l»No».  

i;o 

IS  F«b 

8/0 

SSJuljr  

lOJO 

88  BUr.  

mi 

S8  Mw.  

bid 

8*  Mm.  

*,iO 

d£  April 

iiti 

12  Awil 

1  PA.    ... 

gWAprq 

*% 

y^i ..... 

m 

■fm 

*% 

8,Twi 

i% 

s% 

kiim.  ...... 

fi% 

MUftr.  

8/S 

12  Ariril 

2/0 

12  April 

8,0 

WO 

AfricM.  [Hn>j,t  4%    

AnKl^'Airn'riFfn  Brash  E,U 

—  Hilly  pail)   ..  .  

Anfflo-Atttftrieui    

—  l-wr.    

—  Def. 

HiwilUn  t^ulimaniif^.  ...,.„ 
Con  Tcl<;)>boii«  k  Main  ... 
Ciil.'» 

—  10%  \'nf.  

Dinjni  SpAnUh  

—  10?.  Pn-f.    

Direct  Unilcil.  SUM 

Gutcrii  

—  6%  Pref.     

—  6%,  ISSC     

—  i%  Dob.  Stoek 

EutcTB   £xt(tiilon,    Aua- 

tTtla*iiA  C\unn 

-^  6%  Drb.,  laei 

—  6%  lioh.,  1900  ...... 

18M 

BMtcru  ft  S,  AfiiMD,  IPOO 

G#rinMi  Union  

fllolw  TolBgwpli  Tnirt,. 

—  «%Vk(.      

Groat  NorUioni 


PXd. 


WndnM. 


DfrldODd. 


1  Har.  ..  . 

IWP^h.  ..,. 
11  M*y  .... 
16  Not.  .... 

16  Mar 

26  April  .... 
26  April  .... 

If.  Pflb.'".... 
16  Oct.  .... 
SO  ir«h.    ..  , 

aim 

TO  Not.  .... 

1  M^r..., 

SD  Dw 

ai  Dec  ..., 
n  May  .... 
11  May  ,.., 
11  Mav    .... 

1  Pel. 

I  FcK    ..., 

SOH'mf'.",.., 
13  Miy.'SO. 

SMay    .... 
1  Mar 


XUM. 


Ot.NOTtbeni»%D«lr.,'»8. 
India  RubW,  0.  P.  *  Td. 

Indo-BiiropMUi 

London  PlnHnc-  BmillaB. . 

Maiim  \V*«wni 

Oru'DlalTshiphoiu  

Sctilor'a 

SwMi  Unitod 

Subniariaa 

Hubmariiw  Calilo  Trnat   .. 
TolDimtrii  OonatmotioD  .. 

-«x.>*«»  

tfnitaiTdeplioiM 

V«rtA(rioaB 

-5%Deba.    

W«>tCoMtorAtu«ric«   .. 

~S%iMm 

WeaUroand  Draziliaii 

—  Prefamtl    

—  Defamd 

—  «%A 

9%        —  «?B  

Writ  iDdU  and  Puuaia .. 

—  8%  Ut  Pwf.  

—  S%2iidPnif. 

Wa«t  Union  ot  U.S. 

—  6%  Sterling   


rut. 


COMPANIES'   TRAFFIC   RECEIPTS. 


Naow. 


Anf(lo'Aini!rican 

nradtinn  f^iihinaniM 

Cuba  tiut>n.iancfl 

IJifMt  S)i*iiuli 

—  nniiml  SUtca 
Eiutcrii 


tiMat, 


None 
W.  Jue  8    . 
M.  ofUay    .. 
M.  of  Hay     .. 

Hon* 
U.  or  Hay    . 


AnwoBl. 

Incor  D«e. 

rHblutie;!. 

IC4.3I1 

4.M7 

-t-  £?3S 

1,800 

+     119 

Publishc.l, 

19,003 

+  8,116 

Suuv. 


Euum  Eit«naian 

Great  Noitlieru  

Sulmiariiie 

Woat  Coast  of  Anerioa  . . 
W6«*ni  aad  Brazilian 
Wen  India  and  Panama 


EniUug. 


H.ofHav    ... 

M.  of  Apl.     . 
None 
H.  of  Apl.     . 
W. Jun#  fl 
r.  Apnl  30   .. 


Anovak 

lb«.«rl}«« 

<«o.a8« 

+  £1.8W 

SUM 

■  ■' 

Publi&hed, 

4,10fi 

.>> 

S,«0< 

■  1* 

3,268 

+  SSI 

Ablmvialtooa :  W.,  tv««k;  P.,  (ortni|;he;  M.,  mouth. 


CITY    NOTES. 


I  SubBuina  TolaKTspli  CmnpoBy. — Thn  traflir  rocnii.ta 

wi   .SiitinmriTK   T''!"t:r.ii'li   (""iiiii]iaiiy  for  Lho  trmk  f ri>lo<l 
'SmMSMnoiiriiwl  t.-i  £4.511. 

WoaMmniul  BmrUlon  Totoicrn'PliConiiMUiy.^'nut  Inlliv  in.:i<iiitB 
or  the  Vi'ritf^iii  ami  llr.w.iHnii  T<>^i'Kih|>Ii  Cnm^inny  for  ilin  vmk  nnilml 
Jniir  8,  after Hpdiictiiiji  tlm  I'lftli  of  tlic  giimn  r«icpi(it.<  iNiyablo  lo  the 
Loihlon  PUtinct-UraritKiu  TdfRiai'ti  '.'oiiiruinv,  Lirtiit(=r.  umonntfil  Co 

Tba  **  BaBtrlelaii "  Prlntlaji  and  PuMlahlajt  OomtNuur,  Llmltad. 
Kr|ci>t«rc(l  by  I!iii;!iam  auU  Co.,  60,  OIJ  ItcouU-itrott.  K.C,  wiili  (i 
mpitoil  of  £l0,000  in  £10  Uinmii.  Obji>tt,  t.u  acquire  Uic  liiuiiiDur  of 
tho  l<rOjin.<tini'«.  |<riiit»ra,  ami  pIllitialittH  ol  thit  KUdrifioM  nrwapapH. 
Tiiv  limt  KUlwiiU'in  ar*  ; —  SltarvK 

Sir  J,  Aiiili>n»oii.  62.  (/iieeir«-gitte 1 

J.  D.  lender.  61,  llans-idact.  S.W 1 

L.  Schott,  4,  Oauk'linilOiiJKM.  E.C.. „ »....    1 

L.  ri'>e[tilluiiii,4,  Uank-lulldb^s,  E.C 1 

K.  L.  M.  AiKlorMnii,  U),  Thii>^m«rIi>n>a,rKiiui<,  K.C .,..     1 

J.  IVn.UT,  K.C.M.i;..  18,  Arlidsrtnn-stn'el,  8.W.    1 

J,  PeuiU't,  TLonily  Hall.  KortLainptoii.. 1 

Tilt?  tiral  <Iitis:tuni  -iLull  he  uoiuiimlvd  lu  wilUiig  by  tho  Biibioribora  lo 
Itw  iiicaiuraiiiltiiii  ul'  .unm-ialiun,  and  tlivir  remuiioralloii  ahall  lie  detn- 
luinnl  in  general  inveting. 


The  Da  Hnmy  OnUBrt  Battavr  Syndlaata^  I  Iniliail — Bagtl-. 
tTi'd  liy  I  lankm  ami  Crairford,  65,  Lincoln '(-inn -lieldi,  Lradoa,  W\^] 
Ca|.il«l,  £16.000.  dividml  ioto  60  skares  of  £260  «ach.  OttJMt.  loJ 
a(i|i]itv  tiy  [iiircliuii^.  or  otkerwlsn,  wotk  anil  cany  out  llic  raluabls| 
iiivfnLloD  jiaUiitcil  by  P.  B.  (le  V.  At  Humy,  lor  donmtio alootrii 
]i)(l>tiiix,  <.'all«dllie  De  Hiuny  Catiincl  Battf^ry  ;  to  laka  vut]>aUnt«  r«l 
till-  coloniM  and  othor  ootuiMe*,  and  atll  oi  vork  thf  aam*  ;  to  oany] 
on  ihv  liLitinc«(  of  uianuftotnieri  and  .lAalora  in  all  aorta  of  inaobiDa 
L'liMUjiuuU.  >^,irb(iu  aud  appliancaa  fui  tk*  production,  trazumlnion.  an 
iiuin^B  lurelBL'tiidily,  aud  Tor  it*ap|ilicaLioa  aud  uaa  lor  tlieNtontmofl 
(■K-i^lrJi-ity.  mid  for  ita  applitaitinu  and  nse  for  tfas jnirpoMt  n(  lighuRJta] 
nr  of  ntoiivi-  power,  and  fcntierally  the  biuinOM  at  nbatriaal  unKJUMii 
in  ali  it*  bxaiichoi.     The  fint  subwribcra  arc  :— 

SbaT«t.1 

J.  Dtiviaoo,  8,  TtiD  Avcnw,  Upper  Kontwd 1 

W.  W.  l-foltt,  Croy.l«,  Devon  1 

J.  Johnstone,  14.  Illunor-plaoc,  Paddington-groen 1 

P.  (le  Umiiy,  C.E..  'i.  t:arltuiii-nuuii>i<io%  Claiitiain-riM  

J.  T.  BrowuL-,  C.K.,  32,  Knr  Barnlin,  Paria  1 

IL  n.  Ilcrtalct,  Bclk  Vuit  Boiuo.  Itiokmond 1 

P,  B.  UtUtono,  landageiit,  58,  Waitriok-iMd,  D.W 1 

Rofjiatcred  withuut  artlulw  oranociMlou,  and  tlivrefaro  Uic 
of  the  ant  achadule  of  tlie  Campanis  Act,  1862,  will  apply. 


ibaiUta 


NOTES. 


Hovae  of  Commons.  The  Kl^ctric  Lighutig  Amtiiul* 
nieiil.  Act  wrus  rrjid  a  thii-c!  time  oil  Friiiaj  Qvcnmt;. 
Juno  15. 

Telepbonlng    to    IdKbtbomtes.  —  II    is  praiXKwd 
'  to  connect  the  i'>lily8Uiiic  Liglitliuuso  with  Plymouth 
'  Wdphono. 

Vimna. — The  AiiKtriiin  rinvammant.  him  ^:ratitod    tho 
Jo  Amurican  Bnish  (^q>omtirrn  a.  concosfiion  for  iiiihlic 
hting  in  Vicnnu. 

India. — Owing  to  tho  fall  in  cxchango,  the  ratos  for 
foit;igii  t«l(^mniH  to  Ktirapo  will  bo  incraaaoil  hy  3  unnus 
a  woni  on  the  Ist  of  July. 

Conveisailo&e. — Invilatium  hnvc  )>ocii  imuwI  by  the 
I'roeident  of  the  Hocioty  of  Telegmph-Kngiiieere  for  a 
Coiivor«A2ioiic  on  the  IDth  July. 

Crossley  Bros. — MvKtii's.  Croniloy  liros.,  LiniilotI,  will 
opon  a  warehniL<>o  mid  Ahoir-rnnni  for  Otto  gas  endues  in 
St.  Bri(lc-»trcet,  liiu)}:»tc-)it)],  iiti\t  week. 

OaJvaal  ContenAir. — Ait  interesting  ccrotuony,  the 
celohr&tion  of  tho  cfliikmiiry  of  (iniviini'i*  diwoveriea  in 
electricity,  wm  celehratat!  at  Bologna  on  the  I  Ith  innt. 

Book  Received.— "Short  Locturoa  to  Elcctriml  Arti- 
»ana,'  hy  I ir.  J,  A.  Fleming  (Spo",  1888).  A  fioconrl 
edition  of  thiii  dear  ami  intfirestinj^  ii«t  of  loctiiros  hna  jiut 
liccii  [)i]Mi!iho(). 

Telephone  Union.     Tho  United  Tolejjhocie  Comjuny 
hiive  trtod  to  nwh  a  Hill  through  the  Uoiiiio  of  <.-ommoiis, 
F.hul  the  Meiropolitin  mnnibem  have  unanimoiHly agreed  not 
to  «ii]>pr)rt  ihu  Bill 

Disabled  by  Lightning.  -At  Elinhelh,  New  Jore«y. 
the  arc  lighting  syatein  was  temjMirat'ily  diBablud  by  a 
lightning  Htruko  durtitg  the  stvrm  of  May  'IS,  aiid  every 
Uni|>  •was  extiiiguislied. 

Perpie:nan.— The  town  of  Ferpignaii  is  to  be  tiglitoit 
'. electricity  Ur>m  a  coutrul  sUitioii,  to  bfl  installed  l>y  M. 
ay,  who  hji«  already  established  fteroruJ  other  cenlru.1 
BUtoooi  in  French  eountry  towns. 

Igniftige.  -A   new  {laint  oiled  "  Igiiiftigc  Martin  "  is 

t)cing  intn^lticed   for  pr(^vclUion  of   fire  riitltft.     It  niny  lie 

Used  for  [KLinting  wood  casing  fnr  the  electric  light  wires. 

The  London  agent  Is  Mr.  Walter  Gilbert,  6,  Dowgat«-hill, 

'E.C. 

AconmulCLtors  in  America — Thouiteof  itceiiniiiUtorti 

,  for  jmblic  lighting  is  greatly  extending  in  Atnenco.  Kansas 

!  City  is  to  have  a  plant  of   10,000  lights,  ul<  which  the  accil- 

>lualator  sy<tt«iu  m  to  be  uaed.      Several  other  towns  iti 

Kansiis  arc  following  suit. 

Volno  of  tho  Ohm.  — M.  Wiuttoumier  ha»  arrivvd  at 

a  froth  dctermiiiutiriii   of  tho  vitluo   of   tho  ohm,   l>y  the 

method    {irn|H]Bed    by  Lt|j]>mar<iL     ilo    gives    it  as  the 

.reaistaticu   of   a  column   uf    inercMtry  having  a  section    of 

1  milUnietru  etinure  itnd  a  length  uf  ItiG'J?  cent! metres. 

Hordey's  Alternator.— In  oiu-  notice  of  this  machine 
it  shuuKI  kivc  )i(.'t-n  >^ut<xl  ih.it  The  alternaton  to  he  erected 
in  Oxford -olifet  are  at  Mr.  I'litchott's  lighting  station.  For 
Irtho  illustrutiuTis  tisoti  ia  our  urticlo,  to  ^  as  regarda  Figs. 
1,  3,  aud  3,  vfQ  are  indebted  to  the  courtesy  of  our  contem- 
[joniry  Industrv'i. 

Short  System  in  Ohio.— The  Short  series  syeteiu  of 
I  electric  trums  is  Iteing  introduced  nt  Columbus,  Ohio,  where 


a  iilaut  of  '2M)  h.p.  is  being  erected,  to  operate  60  street 
okTB  on  10  miles  of  douliU'-  track.  Mr.  Charles  F.  Brush,  of 
Cleveland,  is  Mid  (a  I>c  interestoJ  in  tho  enwrjirixe,  and 
Kruiih  raotr^r*  am  tJi  Ira  used. 

Cheap  Alumlniom.- Tho  Hon.  F.  J.  Kingsbury  Rnd 
the  won  nf  Mr.  \S'iitutbury.  Conn.,  are  associated  with  some 
New  York  cnpitrtltstj*  in  a  company  for  the  muinifucture  of 
th«  alloys  of  nlnmiiiiiim  and  silicon  {iroduoed  hy  the  fur- 
naeoK  of  the  Cowles  Electric  Smelting  mnd  Alutniiilum  L'om- 
pnny  at  Lnck|Hirt,  N.Y,,  on  a  large  scaIo  for  the  miirkot 

Hot-Air  Engine. — M.  Konier  has  invented  an  im- 
pTOVOil  h<it-iiir  f>ii,ginp,  with  which  some  iini«)ltaiits  resulla 
have  liecn  achievotl,  acconling  to  lUtujltr'A  PoliftechiiixM 
Zri/wnjf.  The  working  ten>|ioi-aturc  is  200dcg  to  SlOdeg. 
coiitTgKwIc,  ami  tlio  cimanrnptien  of  coke  in  a  li-h.p.  engine 
was  3;Jlb,  i>or  h.p.  on  light  loads,  and  211b,  un  heavy 
loads. 

Richmond  Union  TramwRy.— Thi*  electric  tram- 
wiiy,  which  we  deiicribod  last  vvi>ek,  is  one  of  the  moat 
ert4)iiBive  at  present  in  uw.  Forty  cam  are  now  running 
fi-oni  one  station,  ami  the  coBb,  inchulin;;  depredation  and 
everj-thiog  except  cxocutive  exiionsee,  proves  to  bo  only 
iVI  cents  (2-14>d.)  |>er  car  mile.  The  care  are  crowded, 
and  Riiceew  Reems  gtuiniitead. 

"  Wariog"  Cables. — In  re-sponsf.  to  enciuiricM  roatK-ct- 
ing  the  hi^^hteiiriiiin  inidergi-ound  cables  in  l^ihulelphia, men- 
tioned in  OIU-  issue  of  Sth  iiisU,  the  cables  there  referred  to 
as  working  Kati'fnctnnly  with  a  high-tenaiun  current,  ai-o 
the  "Waring"  cabloK,  eulogised  by  Mr.  Proecw  in  hi» 
pftjier  on  fire  ri*k8.  We  believe  the«6  cables  will  shortly 
bo  irUrorlucol  to  the  English  luarkeU 

New  Filament.  ■  Vi'o  hear  thitt  Messrs.  Woodhoiiss' 
and  Itawaon  are  introducing  a  now  method  of  producing 
fiUmenls  for  electric  lamps,  of  carbons  of  such  hardness, 
finenuHS,  and  elasticity,  that  considonble  {luwor  may  be 
exerted  in  bonding  the  filament*  irithout  breaking.  Buttons 
midn  of  the  new  rarlion  shine  like  jet,  and  will  bi'iid 
piircepiibly  under  prewure  with  the  finger*. 

Women  Glaas-Blowers.- The  new  Sawyer-Man 
factory  in  New  York  i»  ari  immense  and  well-furmshod 
establishment.  The  mercury  [luniji-rcrora  will  have  2A0' 
pumps  when  complete.  W^ere  men  glass-blnwcrs  were 
formerly  employed,  the  siiiwriiitcndent  hiia  inlrodaced 
noniL-n,  whu  arc,  he  myt,  moi-e  exjiert  than  the  men,  and 
are  able  to  turn  cnit  several  times  more  himps  at  less 
ex|H,'riaa 

Electric  Damper.  —The  Curtis  damper  regulator  ia 
finding  much  favour  in  the  Stales.  In  this  denee,  regula- 
tion by  eteetricity  has  been  apjilied  to  the  movement  of  a 
dumper  in  the  Hue  of  a  »tUii>ni  hoiler,  so  aA  to  obtAin  a  mar- 
roUouM  unifurniity  of  boiler  jtroasurc,  many  of  the  regulator*  j 
closing  and  o|>cning  the  dfimpcr  with  a.  variation  of  boiler 
presfiino  inside  of  one  pound,  and  maintaining  the  pres- 
sure with  very  slight  variations. 

The  Earth's  Magnetism  in  '*  Tempering."  -  A 
i^hitiuleljihiu  tool  m:Lnuf:iLLiu'er  inNlriicUi  hi«  wuikrnun  to 
hold  hirgti  steal  tools  in  a  north  and  south  line  while  they 
ure  1ieiii<^  t«m|>erud.  He  tiayH  thiit  many  yeiuvaj^he  nottcod 
thitl  such  t<.>ol8  would  oft-t^n  Hy  a[iiirt  when  being  tempered 
if  held  "  euMt  and  went,"  and  that  tho  liability  to  mich  acci- 
dents was  greatly  lesseneil,  if  nut  entirely  obml^,  if  the 
tool  was  held  "  north  and  south." 

New  Telegraphic  Code.  -"The  K.  K.  Complete 
Code "  is  the  title  of  a  new  telegraphic  eode  by    W.  J 


Sutl)«rhnd,  published  in  Tjondon  hy  Mo>t>ir«.  Kyre  And 
SjMtttiswoocle.  wid  in  Now  York  liy  IkfcsAi-n.  K  arwl  .T.  B. 
YcuiiK  and  Co.  The  syHtfltn  oii  which  this  crNlc  hnn  honn 
compilod  in  utid  to  bfl  a  gna*t  ii[i|n-uvonmiil  on  ull  il«  |jrc- 
(ieceasors,  ;Liid  will  he  found  most  useful  t<i  f>eo|kl8  hiivir^  a 
large  amoiini  of  telegraphing  to  da 

Blilaii.— Tlie  Societu  Uuncndc  di  Elettricita  of  Milan 
nunoiiiic*  ftn  iiicr«a»e  of  117  iiicandOBcent  and  64  arc 
liiiups.  'rhi«  company  had  installed  over  11.000  incaiides- 
Milt  bmps,  intl  210  an:  hiini*.  A  profit  of  I32,31i'f.  is 
fthoirii  tu  tbti  uiul  of  1887,  and  n  dividend uf  lOf.  jtcr  ithnre 
uf  tiifOi.  hiu<  lieun  duchired.  Tint  dividend  for  tho  jirevioiiB 
y*»rs  had  licini  of  4f.uiiit  of  Vf.  r(»|KJt;livcly,imdthc  pi'OtUQb 
year  tihows  a  contiiiuod  incr«»xo  of  suoooss, 

AdmiraJty.  —In  the  pruiteiicfl  of  officers  from  tbo 
Aflmiralty.  tmU  of  the  toqicdo  and  elBctriwiI  fittings  of 
lire  titidciruditiontH)  Yensels  will  be  miido  iti  nccontiiiice  with 
tho  foliuwiri},'  pro«ranimo :— "  Ueileisle,"  iwareh  h't-ht  nnd 
Un-pcdo  fittings,  Juno  22.  With  the  Bcnrch  li«bt  oiily  ;— 
"Thiinie*,"  Juoe  22;  "Spider,"  25;  "  Sandfly,"  35 ; 
"  Bia-oon. "  26  ;  "  Undaiiiitod,"  29  ;  and  "  Scrjwnt,"  July  3 
Internal  lighliim:— "  ThawicB,"  Juno  23;  "liucw.n,"  27; 
and  "  Serpent,"  July  3. 

Tho  RAdio  -  Micrometer, — Tbo  radio-nucrnmotrr, 
inveulwl  ijy  Mr.  C.  Venioti  Boys,  F.R.S..  conBi^ls  hi  ii 
nnall  thermo-ulcvlric  element,  (ormw)  of  a  bar  of  antininny 
am]  bisniitth,  of  small  sectional  artict,  the  oiids  lieing  formed 
by  a  loop  of  cop|>er  wiii',  ati»|)cndod  by  a  torsion  fibre  in  a 
strong  magnetic  field.  It  is  jjowiljlu  {»  rilisorvc  by  jia 
niwtns  a  dift'ereniM  of  tcmporatupe  of  one  ten -mi  Ilia  nth  of  a 
decree  ccntigi-Ltde.  or,  more  j^i-uphiolly  statetl,  will  indicat* 
tbo  hi'at  from  a  single  candle  at  a  distance  of  one  mile. 

Distribution  of  Power.— Tlia  distribution  of  6t«»m 
by  pi{>i-A  to  \arioiia  facUirics  \s  a,  recogniswrl  biiRincu  i[i 
New  York,  Mr.  AlberHJi-ay,  who  hna  a  large  connection 
in  thiH  way,  has  e»labli8be<l  a  »iniilttr  distribution  of  power 
by  means  of  electricity,  and  ha^  a  plant  with  a  rapacity  of 
450  h.p.  at  work  on  the  water-side,  of  which  he  is  BHppIying 
280  h.pi.  to  80  customeis  for  luu  with  motors.  He  i» 
erpctinga  further  plant  ca|)ablc  o(  distributing  1,500  h.p.,  as 
the  domanil  is  in<r«u>ing  fjr  h<tvoiid  his  pi-eeent  capacity. 

Eloetromotive  Forco  of  UshtnLns.-  I'ruf.  Wcbcr 

ha«  Iwcn  nmking  some  cit]>erimotn«  with  lightning  with  two 
insulated  i-ominctors,  conn«i<to()  to  IfH)  collucting  points,  on 
tho  summit  of  tlic  Uie»eiigebirfie.  The  turrent,  measured 
with  u  galranometer,  niriod  gcncmlly  between  0'07  to 
S'.'i  micro-amperes.  The  E.M.F.  was  judged  by  the  length 
of  H(Eirk,  and  varied  from  3,000  to  10,000  votu  On  quiet 
nights  no  fi|)arks  occurred.  The  |ioiential  rose  during  dis- 
tml«iiH-.»«  to  11,000  to  20,000  volta,  with  a  current  of  4  to 
R  micro-am  [»erua. 

Motors  in  Berlin.— i^r«n)il  centml  suttons  are  at 
work  in  lierlin,  and  these  are  now  beginning  to  appreciate 
the  advanrage  of  lieing  able  to  »u|)ply  ]>ower  for  small 
motors  durini;  tho  dayt.injc.  The  price  varies  according  to 
circiinisiances.  Tho  avorngc  jiriciiB  for  the  supjily  of  3,000 
hours  a  your  i»  lU)  under ;  for  motors  of 

I-         3.        3.        A.        8  and   12  h.p. 

[0-38.  0-72.  I  OS.  i-7a  2-64  and  3-»8  marks  iwr  hour. 
The  Use  of  theetu  moiors— especiully  thajse  of  iioiailcr  size — 
is  very  nipidly  inemrtiox- 

Persona].— Mr.  J.  H.  Willianison,  A-M.I.C.E.,  who  has 
up  till  now  lieou  maitageroi  the  Manchester  Edison  Kleetrio 


Light  Coni|tfmy,  and  nnder  wboM  auspices  the  componj 
has  att^iiierl  its  [iresent  position,  has  been  elected  by  i 
s|tcrial  motion  of  the  directors  to  a  jKwition  on  the  Board, 
and  cm  taking  hia  seat  was  unanininusly  elected  lu&nag- 
ing  director.  We  congmtuUto  Mr.  Willinnwoii  upon  the 
esteem  in  which  ho  is  hehi,  and  Inist  the  progress  made  in 
Manchester  ;tnil  disU-ict  by  tbis  tom[uny  will  be  increaaed 
nnder  his  more  active  giiifluno;. 

Catalo^no  Roceivod. — We  are  in  receipt  of  a  cal*- 
logtic  of  i!lcctric4d  tilting);,  very  fully  and  neatly  got  up, 
from  the  (iencril  Klectric  Apimnitits  I'ompuny  {Biuft- 
wangur  ami  Company),  5,  Cireat  St.  Thomas  AjKist  k',  E.C., 
containing  descriptions  nnd  illtutntions  of  all  elocbriual 
necttsiticH  that  they  can  supply — fiom  electric  bolle  to 
ftleani  engines,  primary  batteries  and  elect) ic  jewollory 
to  dynamos  and  accututdatotit.  Several  spncialtUtM  are 
hicUided,  and  a  general  view  of  the  jMresent  state  of  electric 
indnsirieti  van  Ik)  obtninoil  in  this  agency  catalogue. 

T-yng^'^Tr  Hotel.— The  whole  of  the  cables  and  wires, 
as  well  as  ihc  fiwit<;hcs  and  electroliers,  iVc,  for  this  htrge 
installatioit  wore  specially  made  for  this  iiuUilUUon,  and 
the  whole  of  tho  work  has  Iwen  completed  in  foiu-  uutntlis, 
and  cniisiitering  tho  thorough  character  of  the  work,  it  may 
be  Kiid  lo  be  one  of  the  ijuickest  installations  recorded  iu 
the  electrical  world,  'ilte  work  vtm  curried  out  under  tho 
direction  of  Mr.  -T.  Elwin  Cnlw,  the  manager,  and  Mr. 
J.  U.  S.  Cunnington,  the  clwtiical  engineer  of  M«w*r«.  B. 
Verity  nnd  Sons,  uf  King-street,  Covont  Clnnlen,  not  Mossrs. 
Verity  Broi.,  as  stated  in  oar  last  issue. 

Bogoy.  -\Vc  once  heard  a  |Mnu>n  gire  as  the  reason 
why  hn  did  not  take  his  text  hO  that  he  coidd  ncrmoiiisc 
ii|ion  familiar  topics,  that  if  he  did  so,  some  s)MM.'ialt£t  of  ihu 
congregation  would  siuvly  Lake  him  to  tusk  for  not  better 
uiii(i'rHtiin<ling  Nature's  connection  with  s«ienc4).  He 
admittotl  he  knww  nothing  of  scientific  progress  or  scientific 
views,  and  we  Huj*|>ose  the  same  applies  in  the  case  of  tlw 
"  British  Assoointioii  of  Medical  KlectriciaiiP,"  »o  far  as  the 
aelectiOEi  of  president  is  concerned,  for  wo  have  yet  to  learn 
that  Mr.  C.  B.  HarnBes,  who  has  been  elooted  to  this  [hmi- 
tiuii,  is  an  cluelrictan.  medical  or  otherwise. 

Folkestone.  -  Thp  Folkestone  Corporation  at  the  Ih^ 
meeting  i1Ul-u&m<i1  tliu  rD{)ort  of  the  Klectric  Ughtiiig  Cl]^^^| 
mittee  upon  tho  subject  of  lighting  the  Lees  by  electricity, 
and  aa  to  entering  into  a  contract  with  Messrs.  Laing, 
Whiirloii,  and  Down,  or  any  other  firm  for  thjtt  purpose. 
Mr  Logan  movtul  the  adoption  of  the  ropiil,  which  was 
seconded  by  Mr,  Payer.  Mr.  Thompson  moved  as  an 
amendmont  that  the  report  l>o  referred  lock  to  the  com- 
mittee, with  a  ^iow  to  modify  their  scheme.  Thii<:  was 
seconded,  but  on  being  pitl  was  Io«l — 1  voting  for  it,  and 
8  against  it — and  tbo  original  motion  wna  earrioil  by  7  votes 
to  5. 

Bath.— A  private  moeting  of  the  princii»l  ciiiEcns  of 
Bfttfa  (who  am  also  tho  Urgoet  comBumora  of  gas  in  the 
city)  was  held  at  tho  Grind  Hump  Room  Motel  on  the  15tb 
inat.,  when  it  wnn  decided  to  take  nt  once  the  neveesary 
»t«|»  for  the  fuiination  of  n  local  comjnny  for  supplying 
Bath  with  the  electric  light  for  {irivate  uid  public  use.  It 
was  decided  to  send  in  a  tender  to  the  Coqiorution  for  tbo 
lighting  by  urc  lumps  of  a  central  :irea,  at  a  price  that  would 
|my  &  per  cent,  niton  the  capital  employed,  .^hlr.  Maaaing' 
bun,  who  na  present,  promised  to  Gnd  £5,000  of  the 
caitiLat  rD<|uirod,  and  also  to  aaeiaC  the  company  in  others 
ways. 


IMIVBI 
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More  Copper.— M.  Dupont,  director  of  the  Miiflciim  f>f 
Natural  History  at  Bniosels,  hw  (oaiwJ  evid«Ti««8  of  Urgft 
dajiosite  of  cop|>er  on  the  (-oiigo  on  ibo  Zawmir  River  ;  ao 
that  wo  need  not  be  tic|K-iident  nn  prftsunt  supplies.  The 
Copper  Syndioitc,  Iiowovcr,  will  he  no  more  Ijofoii;  this 
COBMB  into  the  market.  A  vcrv  important  discovery  of 
copper  18  iileci  re|wrtO(l  to  liavo  hoen  miufe  nftar  Frankford, 
TnantBnia.  It  i«  staled  that  one  lode,  1  Ifl.  in  width,  hus 
WJCn  struck,  and  that  there  are  iudirattnim  of  niiroeroiiB 
other  lodes.  AsBiiya  have  heen  ni,ulo  both  on  the  spot  and 
in  Soiilh  Austrnlia,  and  pvo  (jivom-able  resiulte  an  to  copjmr 
and  a  fair  jwriunUge  of  f^old  und  Mitver. 

Mr.  J,  WiUine:,  th«  Inv«ntor.~A  i«ni«raph  is  goiii« 
I  the  round  of  the  J;iily  preng,  in  which  it  is  given  to  appear 
I  Mr.  .1.  Wininy,  jun.,  ha.i  patented  a  contrivance  which 
lice  tliat  to  be  dune  which  could   not  have  boeu  other- 
rise  have  iKCn  done— namBly.  to  use  the  electn'*;  light  on 
»i  omnibiw  or  trumcar.     We  have  heard  of  Willing,  the 
ndvertiiser ;    but    Willing— or    Snillinp,    or     Billing— the 
1  *'  inventor" — never.     Acconiiiig  to  these  wiBe  immgniphers, 
ftbody   hu»  ever  lieon  able  to  light  n  carhy  electricity  till 
We  might  tcll  thcio  that  any  schoollwy  coidd  do  it^ 
if    lUowed    the    mn   of    the    necessary    "  atonij;e-lioxee " 

Inentioned,  by  the  joint  lurtion  of  the  oninibna  directors 
Bnd  the  EWtrical  Power  Storage  f'om|niiiy. 
Nqw  Matfaod    of    ReadinE    Rollootlnfi:    Instm- 
Bients. — .SVicnfj!  gtvoA  tho  fullowinj;  iilwlnKl  of  a  |t«{)«r  by 
M.    ¥.    Drouiii  in   the   Lvmirrf   iflrrirpfue  .■ — "  The    usiul 
mirror  is  replaced  hy  a  thin  disc  of  glass.     The  flcale  Iwing 
behind  the  inelnmient,  the  obecrvor  in  front  sees  the  scale 
idiroctly  through  the  glaaa,  u*hil»  he  nee*  reflected  fivm  the 
•nt  surface  of  the  gliws  the  imago  of  an  object,  mich  aa  a 
ik  line  on  a  white  KockKrouiid ,  pliiced  in  front  of  tbo 
itnout,  and  to  one  eido.     When  the  gloss  disc  i» 
loflecled  through  an  angle,  a,  the  virtual  image  of   the 
murk  is  displaced  Ibrouj^h  n  diittanre,  rl.  tan.  2'(  (('idis- 
tance  from  f'lims  to  scale).     The  method  can  be  luei]  in  n 
ell-lighted  room,  nnd  docs  awny  with  lamp  and  shailw." 

Sooiety  of  Arts  Convemaxlone.— The  annual  eoii- 

ione  of  the  Sotioly  of  Art*  woj*  held  on  Wednwtday  at 

South  Kenfiri]{ton  MuHCunn,  and  wae  largely  attended. 

the  guoats  received  by  Sir  Dnugbut  lialton  and  the 

leralKTS  of  the  C^mncil  were  several  Indians,  whose  pictu 

ue  dresaea  add  no  miii-h  to  the  ofiVct  of  these  gatherings. 

Thp  Iiuildiiij;   wiiB  Willinntly  lit   u|i  throt)j;hoitt^  and  the 

exhibits  were  seen  at  their  best.     Ilie  picture  gallerien 

le«8  crowded  than  other  pnrts  of  the  building,  so  that 

jthoec  gHPstfi  who  sought  the  coniiniRitivc  retirement  of  the 

I'gatluti^E  had  ample  tinio  and  opjwrtnnity  to  admire  the 

phael  cartoons,  the  Hhecpehunk's  collection,  and  the  new 

'pictures  which  have  been  added  to  the  museum  from  time 

to  time, 

C«nsoioua  through  ii  oU.— Su|ierintondctit  JcfTrics, 
of  Tjiwrefice  (Kansaii)  Kloctric  \A^hl  C'omiwny,  relates  bin 
experience  with  u  high-tension  shock.  >Vhen  adjiutingthe 
"brushes  the  other  nighty  his  body  aecidcnt^dty  came  in 
^contact  with  the  bmshes,  and  the  city  circuit  \nyod  his  btxiy 
M  a  conductor,  and  for  atiout  twenty  seconds  gave  him 
■uei  a  shaking  he  doe«n't  cat*  to  have  repeated.  The  btood 
wiut  forced  through  the  cntbi  of  his  Dnf^en;,  and  the  luitmK 
of  his  hands  were  burned.  He  remained  conscious  through 
it  iill,  l»ut  wiitf  uiiuble  to  movu  or  rc^in  his  |)owor  of  speoefa 
(or  ttevuml  minutua  after  hi«  i-eleaMi,  It  might  bo  iiitcreet- 
iag  to  inquire  how  long  will  a  Ynnkee  prisoner  be  conacions 
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after  bis  power  of  speech  and  movement  are  gooe  wheil 
executed  under  the  new  law. 

Air  CaBhion.^Now  that  motors  are  1>eing  iotrodnced 
for  all  niiiTiner  of  piir|>odes,  that  of  nuung  lifts  will  not  be 
forgotten.  We  notice  a  trial  has  just  been  made  with  an 
air  ciKhion  for  stopping  UfU,  which  it  may  be  welt  for 
tho^c  dcftigniiig  such  pieces  of  apparatiiK  to  bc«r  in  mind. 
The  snH|ieiiBion  of  hfti:  has  been  known  to  fail,  and  the 
whole  hujs  come  down  with  u  run,  with  ditosti'ouB  or  even 
fatal  riaults.  Seveml  hreakaorHifetyapftliiineee  hare  been 
proposed,  but  the  liest  accidotit  |trevvnler  seems  to  be  the 
air  cushion.  A  targe  lift  wag  raided  to  fidl  height,  chain 
and  a  titblo  were  armnge<l,  a  gliuw  of  water  and  an  c^  were 
placed  U|>on  the  table,  and  the  whole  suddenly  dropped,  the 
air  cushion  amingemont  being  at  the  bottom.  The  whole 
came  to  a  stop  witliont  any  Midden  shock,  not  even  a  dro[t 
of  wat«r  Iwiiig  spilt,  nor  was  the  egg  biukeii. 

Rather  BUxed.— A  Herman  contemporary,  published 
in  licrliii,  but  written  in  Knglich,  hiw  this  week,  under  tbo 
heading  of  "  Indnslrial,"  the  following  exUionlinary 
desreription  of  what  is  evidently  a  small  motor,  as  follows  ; 
"  A  I>iminiitivc  Electromtter. — The  firm  Siemens  and 
HuUko  has  construclcd  a  »ma11  electTMiieter,  which  in  its 
moat  diminutive  size  is  providetl  with  ring-like  fittingB  and 
h:u>  a  diumvttir  of  about  30  centimetres  and  a  height  of  18 
coiitimetr**.  It  baK  a  capticity  of  '/ki  HP.,  the  number  of 
its  revolutions  |>er  niinut«  is  tifiOO,  while  tJio  expcoditurc o( 
electric  energy  equals  about  150  volt-amperes.  In  ite 
sroallcKt  firm,  ihis  electrometer  in  rio.it  iiait;ihle  for  driving 
aewing  mnchinofl,  lathe-i,  etc.,  but  above  all  for  working  a 
silently-moviug  ventilator,  specially  constructed  for  this 
purjiofic  l»y  tbo  firm,  which  tiuusports  40  cbm.  of  air  per 
hour." 

Death  by  Eleotrlclty.— According  to  Dr.  Robert 
Aniory,  who  writes  in  the  Kluirual  Wwiftf,  death  is  not 
caused  by  the  shock  itM'lf,  but  rosulbs  as  in  hanging,  from 
aflphyxia.  "  It  will  be  evident  that  if  a  living  body  is  held 
between  two  conductors  of  o]>[>oeit«  potcntinU  of  electrical 
condition,  and  receives  the  full  ciui'ent  between  a  ver)* 
hi^h  etectriad  potential  to  a  very  low  potential,  and 
cannot  bo  extricated  in  time,  the  animal  functions 
of  miwcular  contrAclion  ore  thrown  into  a  strong 
tonic  spasm,  which  will  prevent  the  free  respiratory 
movements  which  are  essential  to  life.  If  theiw  conditions 
are  maintained  for  a  sufficient  iienoil  of  timo,  the  natural 
movements  of  respiration  are  delayed  long  enough  to  siu- 
(lond  the  movomcnis  of  bio*!  in  the  capillary  circulation. 
'I'hiia  the  tiiumoB  are  [mnilyaei),  and  oxidation  of  the  blood 
ceases,  and  in  consequence  Che  blood  ceases  to  stimulate  the 
hc;irt  (o  action. " 

Macblnos  for  Copper  Wire.-  It  is  recorded  that  Mr. 
U.  A.  Willianis,  of  the  Williams  Ikfanufacturing  Comiuny, 
of  Tannton,  Mass.,  him  invented  a  machine  for  cheapening 
and  improving  steel  or  iron  wire,  which  will  probably  make 
a  change  in  many  branches  of  indiistry  in  which  wire  is 
ujtod.  TTie  invention  consists  of  a  serios  of  rolls  in  a  con- 
tinuouH  train,  geared  with  a  common  driver,  each  {uir  of 
rolls  hiiving  a  greater  speed  than  the  pair  preceding  it,  wHth 
an  int«rv«ningfrirtion  clutch  adapted  to  graduate  the  speed 
of  the  Tolls  to  the  speed  of  the  wire  in  pntce:«  of  rolling.  The 
entire  piocees  of  munufaetui-ing  the  smallest  size  wires  from 
roda  of  Jin.  is  done  cold.  The  new  process  obviates  the 
danger  of  unequal  annealing  and  of  burning  in  the  furnaces, 
and  the  wire  is  claimed  to  be  more  flexible  and  homo- 
geneous than  that  prodticed  by  the  common  processes,  and 
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eapaUo  or  siLstaining  greater  loiigttiicltiiiil  atl'aiu.  Cupixu' 
wire  mnrle  l>y  tiiifl  procpsii  is  claimotl  to  Iw  pusKessed  uf 
greatly  increaseil  elsctrica]  conductivity.  The  Willixms 
Wii'C  Mai-lttnt;  Cum|uity  will  iiuinufucUire  the  iuuchiiic8  ut 
Tauutoii,  MuHaachus«tt8. 

Tbe  Detection  of  Hot  Beoringv* — M.  Ocibus  liatt 
(loviflcd  !vn  ajijiaratUH  whicli  ahouitl  pruvo  of  cytisidei-ublc 
liee  in  cootnil  8tiittf>n  work,  )>y  whi^han  aiidibluaiiilviEiUlt; 
signal  ia  giv«ii  to  the  ongineor  if  any  jiart  of  thu  niucliiiiL-iy 
to  which  the  apjwnLliut  \n  fittfld  should  Ijocume  unduly 
bmUid.  In  its  simpk-st  fonii,  im  applied  to  the  craiili- 
\Aa  of  n  Atoou  eugiiio,  the  dovicu  coiiflifltA  of  a  ittniill 
cylinder  fastened  to  and  projecting  from  tho  crank-pin,  iind 
coritAJiiing  X  |J«g  of  oiwily  fiwible  alloy,  which  is  pretiHod 
against  the  end  of  the  crank-pin  by  a  jicrforaliwl  piston  itrid 
spring.  The  iiiston-rod,  liy  means  of  a  lever,  coiitrolo  a  caU'h 
bi)loii({iuK  to  tbit  mochuniiini  of  »  bell  placed  over  tli«  ap|K»- 
ratUB.  Tho  gear  of  the  bell,  which  ia  aclutlod  by  >-priii^ 
|iower,  is  |>revioualy  wound  up  by  buud  uud  IuvIcimI  by  tho 
c^itub.  If  tbe  i-nuik-piti  should  become  heated,  tbe  fuoiblo 
pl\ig  nieltfl,  tbu»  altowing  tbe  piston  to  descend,  thci-olo' 
roloasinc  tho  c^itcli  and  sounding  th«  boll.  In  u^lditioii  to 
this  audible  <ignal  »  disc,  hidden  underneath  tho  hoW,  is 
turned  in  ituch  a,  poHJUoii  tbiit  a  bright  colow  is  Keen  tbroitgb 
two  holes  in  the  disc  of  the  lell. 

Ipswich.^A  model  infttitl littion  ha^  just  Iteen  completed 
at  Mewti>.  li.  Mason  and  Co.'s  oil  mills,  by  Messrs.  r;in» 
and  Scott,  of  Norwich.  Tho  details  were  arranged  with 
Mr.  Uoaphy  beforobtitid,  the  riak  iu  oil  mills  being  i;oti- 
siderable,  an<)  special  prei-AUtions  bavu  been  sulopted 
thniugbuut  The  plant  uuimisti;  of  a,  Tangj'e  engine  of 
10  h.]}.,  lilted  with  a  Turnei-Hiutnell  governor.  This 
engine  drivee  ono  of  Messrs.  Paris  and  Scott's  now  patent 
"0"  type  dynumos,  which  gcnoratos  the  electric  ciureut 
carriMi  direct  to  each  building  by  sit  i:able.s;  th<!  seventh 
enblo  charges  a  act  of  13  nccuniulatorH  to  supply  tbe  lamps 
in  thu  uiirchoiiHt;  whun  tbe  i^iigiiiu  i»  not  running.  In 
tho  works  are  throe  lampa  of  '200  c.p.  eitch,  forty-seven  uf 
16  c.p.,  and  thirteen  of  t)  c.p.  All  the  main  and  brunch 
cables,  which  are  of  E]>u{:iiil  rauko,  are  riui  in  oak  casing 
painted  with  cysTiito  [aint,  and  provided  with  doublc-polo 
nwgnetic  cut-outs,  which  break  tbe  circuit  if  from  any 
cause  25  per  cent,  moro  than  tho  normal  current  of  elec- 
tricity pusOB,  and  oocb  lamp  is  al»o  protected  by  n  fu«o. 
The  installatiun  has  iti  every  detail  been  thoroughly  carried 
out,  and  is  a  model  uf  what  !iucb  an  iiiKl^illation  should  he. 

Royal  Meteorological  Soc1et7.--Tbo  roncluding 
mnotirtg  of  this  society  for  ihu  pruaont  eusaiuu  wais  ImJd  on 
Wednesday  evening,  the  20th  in*t,  Dr.  W.  Marcot,  t'.ILy., 
provident,  in  tho  chair.  Ammig  the  papers  was  the  "  First 
Iie[x)rt  of  tie  Thunden>t«rm  CoBimittee,"  This  report 
deals  with  the  [ihotographs  of  lightning  Hashea,  »onie  sixty 
in  number,  which  have  been  rocoived  by  the  society, 
yrom  the  evidence  now  obtaine<I  it  appears  that  light- 
ning luu^imos  various  typical  forms  tuidor  conditions  which 
are  at  present  unknown.  ITie  roiuinittee  consider  that 
tho  lightuiug  fU«he«  may  be  armnged  under  tbu  following 
typi»:~(l)streau;(2)sitiuoub;  (3)rumified;(j)m<.'uiideri]ig; 
(5)  beaded  or  chupletted ;  and  (6)  ribbon  lightning,  lit  one 
of  the  photognphs  there  is  a  dark  flash  of  llie  came 
chiinLctet'  ss  tbe  bright  flashes,  but  tho  committee 
defer  oH'eriog  ojiy  cxpLuiittion  of  the  sudiu  luitil  tlioy  get 
furtbor  oxamploH  of  d«u'k  tlasbea.  As  the  ihundci-dtorm 
season  IR  now  coming  on.  the  i-ommittee  propose  tu  publish 
their  report  at  unce,  along  with  sumii  raproductionK  of  the 
lihotographs    by    tlie   autotype    process,    in    order    that 


observers  may  liC  prepared  to  notice  tbe  v»rioiu  tornts  of 

lij;lit.Tu'iig. 

Tbe  Dyuamioables.  -What  but.  boctnne  of  the 
Dynamicables  1  It  is  a  (]nestiuii  many  of  mir  n-adm*  may 
bavo  ufU'ii  a>kod.  It  was  to  Iw  a  social  club  (or  ulcctricai 
enyineem,  an  opponnnily  of  mooting  for  tJiottc  directly 
iiitorBstcd  ill  oloctric  light  and  power,  and  to  eot  tlic  tido 
for  (ill  iiflnivs  dii-cctly  alTocting  the  electrical  engineering 
int«riist*.  But  it  seomji  to  have  been  more  or  le»*s  8wanii»iL 
Tbe  BtMtou  Club  is  in  a  nourishing  condition,  with  a  fine 
buiklin;;.  and  nia^iiiticenl  suites  of  i-onms  for  mooting, 
dining,  <inil  convorKution.  fitto<l  with  electric  light  und  all 
tbe  nowest  appliancw,  tho  door  even  f>|wn»  Ijy  itself  by  elec- 
Iricily  as  you  entvr,  And  a  feeling  of  good  fellownhip  and 
of  coninierdul  useful  ne»s  is  ap|)tu-cnT..  Where  is  the  anMlogue 
of  this  ill  Irf>ndonl  A|iart  from  tlio  strictly  proper  and  highly 
scientific  circlufi  of  the  Tok*j^r.iph  Knuinecrs,  it  whs  fltwily 
seen  lha.t  some  other  means  of  lueutiiig  luid  distuKsiun  were 
required,  and  tho  OynamiciibIeK  were  to  fill  this  6eld.  We 
tlu  not  think  Jt  can  l>e  said  that  tJiey  have  hitherto  doiw 
thin  ;  but,  |ierh:i|is,  better  times  aru  In  store.  A  feeling  of 
activity  is  moving  amongst  them,  and  it  wants  one  ur  two 
real  live  men,  with  tbe  good  interest  of  electrical  cirelos  at 
huiirL,  to  take  the  initiative  for  this  amiable  and  titlontod 
society  to  make  its  iufluetice  felt. 

TenxL— Our  Italian  olcctric:d  contentjKirary  fiiniiabaa 
(iiirbicuhint  of  aii  interesting  central  station  «t  Tcrni,  wbieh 
ban  been  ruiuiing  since Fobniar)'  last  Tho  numberof  lamps 
at  present  in  use  is  3.W,  of  10  and  50  c-|)i,  distributed  over 
a  disUiice  of  2J  miles.  Tho  central  st^ition  is  situated 
away  from  tbe  town;  the  syiittim  id  use  l>eiiig  vrith 
Zipernowski  trausfurtncrs.  Tbe  primiiiy  wires  are  seven 
millimotros  in  diameter,  nin  overhead,  and  are  not  insn- 
Uted.  The  genenitlug  plant  contiats  of  three  Mts  of 
uiacliinud,  one  lioing  for  reserve.  Each  sot  consisttf  of  a  \50 
h.p.  (!oran)  tnrbiiio,  with  a  Ziperitowski  alternate  turrout 
dynamo  of  40  amperea  and  :i,OCjO  volts,  driven  at  HW  revo- 
Intions  jier  minute,  with  a  seiwiateoxcitorgivirig  60 amperes 
continuous  current  at  100  voU*.  Each  set  of  generators 
will  foud  1.000  Itj-c.|x  lamps^  so  that,  inchuling  the  reserve, 
tJie  insUllittion  will  be  sufficient  for  3,000  Uaip*.  Tbe 
regulation  is  effected  by  means  of  six  reaistances,  flo 
arntngcd  as  to  set  in  motion  and  connect  a  second  dyiuiino 
when  necessaiy.  Tho  primary  current  is  transformsil  at 
the  town  itself  by  means  of  21  Zipomowski-Dori-Bkthy 
trunaformerti  of  7,500  volt-amporee,  which  feed  into 
different  secondary  circuits,  maintaining  a  constant  pres- 
sure  of  100  volts.  The  installation  was  completed  iu  tvn 
months  by  (Uanx  and  Co.  for  the  "  Sociota  doUa  ValneHna 
di  Tend." 

Spanish  Tbeatres.— Tho  S]iiuiish  Govemment  having 
i-onderud  the  lighting  of  the  tbe:itrei  compnUta-y,  great 
effort's  have  lieon  made  to  satisfy  this  obligation.  The  first 
theatre  to  complete  its  Itghtiug  ou  the  uow  system  is  La 
Comedia  1'heatre  of  Madrid,  where  450  incandefloent  lamp^ 
have  been  iiisUdled.  Collet  tubular  boilers  are  used,  with 
one  quick-speed  vertical  engine  and  twoSchiichcrtdynamos, 
giving  75  um|)crus  at  105  volte.  Tbe  wtinsgcment,  how 
ever,  got  into  hot  water  on  account  of  the  noise 
made  by  tbe  machinery,  to  which  rbo  iicigbbuuring  teiuuiU 
strongly  objwt,  The  space  available  for  machtaery  is 
very  limited,  and  the  instjUlation  cannot  bo  suid  bobeaA 
silent  as  it  might  be.  An  injuuctiuu  has  been  granted  by 
tho  authoritiei«,  and  the  theatre,  not  l)eing  allowed  pa,  han 
had  to  fall  back  u|)on  the  primitii'e  caiHlle.  Miunwhile 
tJiey  ore  still  uoder  the  commands  of  the  Govoriiment  to 
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ba  j)roperl/  lighted  by  electric  light  by  Seplombor  nciU 
We  iintlerstand  that  it  is  very  prolmhle  an  EDglish  company 
will  roc«ivo  sntnc  of  tlie  orders  for  lighling  other  Simtiiah 
thuatPd*.  nriH  those  inetaUatioua  will,  w«  ami  sure,  prove 
Kitisfactory.  The  Simniiilt  nra  a  peculiar  nation  on  ItusiricsB 
nuilMitt.  iinil  ehould  hive  laid  tlieir  plaus  I>ott«r  iii 
the  fintt  iiistince.  It  might  be  pivfenitile,  on  all 
accou)it«,  if  the  diatribution  were  efT&cted  from  ik  contml 
etdtion,  vilh  muchinery  in  a,n  iinobjeetio  liable  pW e,  infitinad 
of  ihti  ciini|>l<>t«  upbv.-iviil  iif  cvcrj'  lh«itre  ami  public 
bdililiiig  iti  Afiidrid  to  fix  asUiam-eriKi'ii^  "'■<) ''"■It'i^-  ^^ 
giu^  in  at  riiiiu  fthi[lin{<ii  a  thnuwiiul,  tbcru  is  Oindcntly  an 
Ofienin;;  in  the  town  for  aii  electric  lit;ht  company. 

Carbon  Eleotrodeii.  -Iti  an  article  on  "  CaHioii 
Eloclrodoa  for  Secotidsry  Cells,"  in  t)iw  Elrfirvat  World, 
Ml".  A.  V.  Meaerote  snys  :  "Garlion  haa  born  considonxl  an 
ideal  Btib«t&n«o  for  socondaiy  battery  electrodes,  on  account 
of  il«  coHiiUnt  oonriuctivity  and  indosttniclible  nature. 
C'omnion  Uiltery  carbon  n  not  at  atl  siiittihle  {or  this  jmr- 
po«e,  pmbalily  on  account  of  the  foroigri  nmtter  iisiwlly 
combined  vrith  it.  Eletti-udra  composed  of  niineral  or  gas 
(!arlMjn  will  not  absorb  or  retain  enough  electrical  onorf^y 
to  lie  of  any  [jractieal  iiae  in  a  SACondnry  Itatt^ry. 
There  is  alwayji  xoine  local  :iction,  and  whoii  a  charging 
current  is  passed  thiongh  the  cell  largo  quantities  of  wd 
pburotted  liyilrugori  gas  arc  act  free.  A  very  fair  secondary 
cell,  however,  may  be  made,  with  carljonas  an  active  absor- 
bent, by  using  certain  vegetable  carbouisod  eubi^nvoe,  such 
ux  luimbno,  IwxwiKxJ,  iind  the  like,  which  form  good  con- 
duclivc  carlmn.  This  raay  lie  giidvoriaed  and  mixed  with 
variable  proportions  of  graphite,  and  protscd  into  |>oroiit 
\Ki\»  or  bnf^.  The  matonal  should  be  n-orked  into 
a  i»i*t«  with  aeidulatm!  wat«r,  and  ihcn  couipresseil 
within  the  jioruiis  i-oLiiuing  envulo[H;  idong  with  a  number 
of  conducting  plaLcx  or  ixkIs  comiwned  of  an  alloy  of  lead 
and  anUmony,  amaljianiatod  with  mercury.  The  n*uAl  f?rid 
also  may  bo  tillnl  in  with  this  plaxUc  material,  anrl  then 
closely  WTUp|ie<l  with  aKbestos  upe  or  i-lolh  tu  jirevuiil. 
imshing  out.  The  addition  nf  oxide  of  le»d  to  tJie  maiw, 
nuing  one  clcclrode,  will  increnH«  the  ca)iftcity  of  the 
element.,  and  so  would  the  aiiditioii  of  oxidoj*  of  vnriniDi 
other  olertro-iiogutive  and  eIeotn)-|>nsitiva  metjds  to 
the  resftcctive  socondury  polea.  The  addition  of  any 
quantity  of  metal  or  o\ide  would,  ol  course,  introduce 
objOctioM  which  the  luc  of  carbon  alone  i«  intended  to 
nroid.  The  uac  of  a  pure  rjirbon  grid  cont^dninga  pure 
'carbon  active  absorbent  would  be  prefenibte  in  many 
natpccLs.  It  would  liuvoa  constant  conductivity,  would  bo 
practically  iiiduHtructible,  and  would  permit  the  use  of  any 
desired  clectiolyte,  which  may  be  the  key  to  future  improve- 
ments in  secondary  batteries." 

A  N4W  Form  of  Galvanometer.— A  new  rorin  of 
gal vanoiiiel.fir,who«n action  deiwndH  upon  the  variable degiee 
of  exjnnsioti  undei'  the  influence  of  heat  of  different  muLals, 
has  boon  proposed.  This  device  la  well  known  and  employed 
largely  na  a  tliemiofitat.  The  objcttion  to  the  use  of  such  a 
device  in  instrumonts  of  any  delicacy  is  that  ihoy  must 
be  adjusted  according  to  the  tempcmtui-e  in  which  they 
are  used,  or  some  compeiiBation  miutt  be  made  for  the  dif- 
ferences of  [tosition  or  deflection  which  varying  leoipent- 
hiras  cauac.  [Jr.  W.  E.  Oeycr  and  Mr.  \\'.  H.  Bristol,  of 
le  Stevens"  Institute  of  Tecbnologj',  lloboken,  NowJunioy, 
\c  introduced  a  form  of  galvanometer  ou  this  principle, 
bose  indication  is  entirely  independent  of  the  aurroumling 
iperaturo.  A  compound  arm  or  liar  is  employed  con- 
ig  of  but  a  single  metal,  the  tffO  arms  of  the  Imr  being 


joined  at  one  end,  but  insulated  from  each  other  through 
their  length.  The-se  two  arras  are  made  of  auch  relativo 
ahapa  and  size  m  (obe  differoutly  heated  and  expanded  by 
a  current  of  the  name  strength  pa&aing  in  series  through 
each.  The  oomixiund  Imr  conaista  of  a  wide  gtri[>  of  metal 
(of  germa.n  silver,  for  tnstaiicc),  and  of  a  wire  of  the  name 
metal.  These  two  pieces  of  metal  are  insulated  from  each 
othci-,  and  their  free  ends  are  connected  to  the  binding 
posta,  near  which  also  tb^'y  are  firmly  held  in  place  so  as  to 
prevent  movnmeni  at  that  end-  k  given  ctu'rent  ].>nssiTig 
Ihnnigb  tha  xtripa  in  series  will  raise  the  teni|ioi'utiire  of 
tho  wire  more  than  the  isirip  on  aecmint  of  th'^  ^ivater 
nuiiatlng  stu'foce  of  the  latter,  and  the  wire  cx|>andiTig 
more  than  tho  atrip  benda  or  deflects  the  bar,  which  will 
tend  to  straighten  ouU  The  gearing  of  the  pointer  on  the 
scale  is  so  arranged  thitt  the  deflections  of  the  t>ointoT  shiiD 
he  in  direct  proportion  to  the  atrnngtb  of  the  current 
jKWfling  through  the  compound  bar.  Both  parts  of  the  bar 
lire  equally  and  BimiWIy  aftoctad  by  any  external  chftii  Res  of 
teni|ierature,  theroforc  the  app-iratus  is  independent  of  the 
liurrouniling  temperature  ;  and  as  tlie  indication  is  eflocbod 
by  the  heating  eflccb  of  the  current,  the  inatrumcnl  is 
a<ia|«ttHl  for  aftoniating  currenta  aa  well  as  continuou-*,  and 
in  Mill nei-lion  with  suitubit?  clockwork  may  act  as  a  current 
reipster  or  meter. 

Mancbeater  Botaoical  Gardens. — Tho  BotAoical 
r.ai'dona,  C>ld  Triflord,  Manchester,  which  formed    i«rt  of 
tho   lutt'.  li<iy.il  Jubilee  Bjthibilioii,    have  iieen   rendered 
more  attractive  by  the  Cor|»oration,  and  have  been  lighted 
by  electi-ic  light  by  the  Mancheal«r  Kilison-Swau  C'omiMny, 
Umit«l.     Pifty-six  3,000  c.p.  arc  lamps  are  used.     Tho 
combined  boiler  and  engine  has  l»on  conatnicted  by  Mesars. 
Mai-shall,  Sons,  ami  Co.,  Umil^nl,  fJai  us  borough,  and  WEia 
erected  by   Me«*Ts.  J.    H.  Wtdch   and  Co.,  Market/fltreet, 
Maiicheatcr.     It    ie    provided    with    HurlncirB  automatic 
cx|)ttti»ioit  valve  gear,  by  which  great  regularity  in  speed  is 
attained,  even  under  considerable  and  frequent  vuriation  of 
load.  Theongiiierunsataspeed  of  1 20  revolutions  a  miuut*. 
and  is  capable  of  indicating  130  h,p.    Two  shunt-wound 
dynamos,  specially  oonatmctod  for  tliis  work  by  Meaara. 
Elwoll-l'arkcr,  Limiteti,  Wolverhampton,  are  iwwl,  capable 
of  supplying  forty   10  am[iero  aic  lamps  each.     Switchoa 
and  rwistancea,  together  with  a  current  indicator,  ans  fixed 
in  the  engine-room.    The  arc  lam|)S  used  in  thia  iiutuUation 
are  a  now  and  neat  tyjje  of  Ump— the  invention  of  Messn. 
Phillips,  Haniaon,   and    Hart.    The  regulating  apparatua 
is    very    simple    aiid    not   liable    to  get  out    of    order, 
uiul  the  light  is  very  steady.     The  building  which  formed 
the    main  apjiixxw.li    to    tho    late    Exhibition    has    been 
converted  into  a  dining-room,  promenade,  and  concert- room, 
which  arc  lighted  by  21  arc  lamps.    The  remaining  32  arc 
lamps  arc  distributed  in  tho  groundB,  and  are  fixed  to  masts. 
Overhaul  wii-es  are  used,  which   arc  hardly  procoptible. 
Tho  instjilUtioii  works  very  well,  though  a  hummir^  sound 
cauaod  by    ihe   exhaust  stoam  was   noticeable,  whii-b  wsia 
audible  in  the  concert-room,  and  ought  to  be  rcmtxiiod. 
'I'his  arc  light  installation  ia  tho  largoat  the  Manchester 
Ediaon-Swan  Comjiany  have  as  yet  wected,   their  usual 
work  l>eing  incande«cnt  lighting,  but  in  fui-ure  they  intend 
to  devote  more  attention  to  are  lighting.     The  whole  of  the 
arrangements  in  connection  with  the  electric  lighting  hiive 
boen  cai-ricd  out  by    Mr.  J.  K.  Williarason,  A.M.I.C.E., 
managing  ditwclorof  the  Manchcalor  Edison-Swan  Company, 
and  to  his  personal  superintendence  and  unremitting  exei- 
tiona  tfi  due  the  ■uoceas  which    has  attended  this  moet 
important  installation  of  the  arc  light  in  the  districU 
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ELEMENTARY  TESTING  SUITABLE  FOR  ELECTRIC 
LIGHTING  SYSTEMS. 

BY  THOM.VS   GRAY,    B.RC,    K.B.S-K. 

[AU  riofUg  resemd.] 
{(^niinu^  fnm  pagi  53^.) 

iNftTRt'MKN'ni   FUlt  TKK   MK.4HUItKMK.ST   OT   Kl.KCTIUC 
CmiRRSTS. 

The  instnimonU  which  miiv  be  inctwlcd  under  this  htKul- 
iiig  have  hecome  within  the  lust  few  y«ars  very  numci-ouR. 
For  oiir  preicnt    nurjHN^o  it  is  neceesary  th&l  tho  ^nnontl 

rprinciploc  on  which  tbc  jiro|H!r  cutiHtinictioii  of  su<;h  instru- 
ments dcijends  shuulit  be  sUUm!,  uml  chat  a  few  cxamjiIcH 
ol  the  tfitTBreiit  LypeH  tthould  1>3  destriltod.  Under  the 
hmd  of  iiiiitrumentA  for  tbo  incasiijcmeRt  of  currciiU,  it 
»itt  Iw  (.'OiiTUnient  to  iricliiili;  thut  cIiihs  of  voltm<;tei's  thu 
iiidiculiuns  of  which  deiwiid  mi  thu  rtirri'iiL  jiutuiiiig  thrn(i<;)i 
tfaum.  The  instrammit^  now  mitai  used  in  th«  inuiti(>ijl 
Slfpliintiuns  uf  olectriiiity  iditii^t  utiifontily  ky  eluiiu  <u  l>o 

•  design  A  uhI  tiicafnrcm  io  tthmiliitv  iinii*;  but  jireviuun  to 
this  «IjU<!  o!  things  there  uxietal  many  vuhiaUc  instm 
mcnU,  the  Indicationfi  of  which  rloiiendal  on  elvctric 
cnn-enlt,  which,  in  cnmimrixon  with  tliu  niui-e  inodern  l-Us«, 
Buy  perh&us  he  propuily  udlud  giilvuiioticuTioE.     Tliuy  hiiVL< 

I'^iierally  oaen    called   ^dlvanoiuct«is,  iinil,  a»   they  hitve 

'^already  neen  fretjuently  lefeired  m,  iuc  largely  used,  ;iiid 
lire  the  most  suituhle,  for  the  coiiipu*ii>uii  of  reuisUiuc^a  ;uid 
flimiUr  experimental  work,  a  description  of  them  will  be 
taken  first. 

OfdmnomrtfTS. — Thew  iniitniin«nU  originnted  with  the 
diseOTor^-  niid  jtiiblimtioii  by  Oersted  of  the  ndion  of  a  wire 
tiirough  which  u  current  of  electricity  in  jKiHAing  on  n  nia;:- 
netic  iieedlD.  If  tho  ntiodlc  bo  pivoted  or  AuxiteinKtl  in  Kuch 
&  way  u  to  be  fn>e  tn  mciVR,  »nd  a  wirci.T()i)vi.'yin^;in  electric 
current  be  bi-oiight  near  to  it.  tho  needle  tends  to  turn  w 

.  lis  to  place  its  length  at  right  iin;!lcf<  to  that  of  ihi*  wire. 


Fls  23. 


FigZ4. 


The  direction,  relatively  to  that  of  the  ciin-eitt,  in  \>\\\<d\\ 
the  iicetlle  will  move  is  of  cnnM'derabln  imjioitam^c  in  *nmi'. 
casei,  mu)  iievenLl  riileii  hiivn  Itonn  eriiiticiat'.'td  for  the  j^nid- 
anci)  of  cxperitaotitors.  The  following  is  perhaps  iia  simple 
and  easily  roincmbertid  as  any  other,  Sup|xtsc  tbc  cnrth'a 
mngnettsm  to  lx<  due  t^i  a  pernuinent  magnet  in  it«  centtv, 
which  haa  boon  turnR<t  into  |tosition  by  currents  round 
the  eurlh's  cipiHtur,  then  the  direction  of  the  curroiil 
round  the  earlh  wuiiltl  Iw  the  Kini(!  as  that  of  the  stin's 
motion.  If,  then,  we  Bitppose  a  magnetic  noftdle  mB- 
peu'ted  with  its  leii;i;th  horiicontid  and  free  to  torn 
round  a  vertical  ax'w,  it  will  iilwiiys  Iw  turniKl  by  i 
citrr«nt  tomirdx  siit-h  :i  [lUBitioii  thiit,  to  nti  niHtcrvor 
riooking  at  the  true  wtth  end  oi  the  nuignct,  tlie  ciiri-entM 
FVill  pus  from  left  to  right  over  the  miijfiit.-l,  or  from  ritilil 
[to  left  tinder  it.  By  the  true  wdh  end  of  the  magnet  is 
»«nnt  the  end  at  which  the  correapondini^  ma^"etiv  |)oJo  to 
the  north  ms^^etic  ]m»Ic  of  tho  earth  is  Hiliiiited  that  it^.the 
"south-iieeking"  pole  of  the  neodla  The  force  with  which  the 
kneodle  is  nrg«d  towardu  thJK  ]io«ition  to  proportinmil  to  tho 
Qngliotic  moment  of  the  needle,  to  the  strength  of  tho 
|Burrent  through  the  wire,  to  the  niindier  of  timeJt  the  wire 
le  over  or  under  the  iiee^lli',  and  to  the  proximity  of 
Dthe  wire  to  tlic  needle.  Tr  bubly  the  carlioat  form  of 
galvHiioitieti-r  wim  Schweigger'a  nndriplier,  which  waa 
invvnlod  in  I81'0,  sh^iitiy  after  the  jnibliemion  of  Oersted's 
disoovery.  It  con«i»t«d  of  a  mni^tietic  needle,  pivotinl  in 
the  centre  of  *  rectoo^lar  coil  of  wire,  llitx>iigh  which 


tho  I'lm'eut  was  |>a8Bod.  'Flic  object  of  thin  inven- 
tion wna  to  ohtain  9onaibility  by  passing  the  current 
Rcvoral  times  round  the  needle,  and  the  rectjuigiilor 
form  w;is  evidently  iiitendetl  to  bring  tho  wire  noar  thv 
needle,  while  at  the  same  lime  iu  length  cotdd  be  in  tho 
central  plaiio  of  the  coil,  or  the  position  of  mnvimum 
turning  coiiplu.  Tlio  rectungnlur  form  of  coil  ia  fUII  much 
used,  esiiecially  in  galrunometerii  i>rovid«l  with  needles  of 
coneidorabLo  length.  The  more  eorainon  form  for  the  coil 
in  tbo  inntrumontA  now  luted  for  accurate  work  is  u  circular 
ring  of  approximately  njctangular  crotw  »e«:tion.  Tho  action 
of  a  circle  of  wire  eonveying  an  electric  cinTeitt  on  a 
m»grictic  needle  bung  within  it  will  be  more  readily  uiider- 
Hlond  by  reforence  to  Figs.  23  and  24,  which  show  a  pLaa 
and  elevation  o(  a  riu"  and  needle.  The  needle,  J  n,  ia 
Hiispciulod  with  it«  longtli  berizontul  near  the  contro  ol  the 
rin",  11,  which  h  mipjiueed  to  be  fixed  with  it«  plane  vortical 
and  lumllel  to  the  o<|uilibriiuii  position  of  the  length  of  tha 
iiefMlle,  .■*  H,  when  no  current  ie  Mowing  throil({h  the  ring. 
VVIa-ri  a  rnriviit  is  made  U>  flow  thriMigh  tlie  ring  in  the 
i)iri'[:tiun  of  the  armwti,  tlifl  uimkIIv  turnx  into  jfOtnt;  niii'h  a 
IKisition  as  th.-tt  indtr^it«<l  in  tho  fignro,  tho  exact  [atu- 
tiuii  Wing  ilcitorminiyl  by  ihn  alrongth  of  tho  current 
and  the  KtJ-ongth  of  the  magiietic-fiold  ui  which  the 
coil  and  noodle  arc  j)tiK«<l.  lj«t  the  strength  of  cnr- 
l«nt  tiiroiigh  tho  coil  ne  (*,  and  the  stivngth  of  the  field, 
or  force  with  which  a  unit  magnetic  pole  ia  actetl  on  in  tbo 
Held,  bo  H.  Then,  if  the  utrength  of  each  pole  of  the  needla 
Im  III,  tho  <lisbinco  between  the  two  p  del  f,  and  the  uwl* 
which  the  length  of  the  ne^le  makes  with  the  plane  of  Uia 
coil  H,  wo  Imvc  equilibrium  Iwtween  the  couples  A  C  m  x  ;•  rt 
and  Uwxini.  But  »«  =  /  «o».  <*,  ittid  nn=i  sin.  ^,  b 
A  0  »i '  COS.  0  =  H  m  2  sin.  0,  or 

C  =  J^t«n.  A 

The  multiplier.  A,  ititro<iticcd  into  thoM  e*|uatioo8 
conetaut  which  depends  on  the  »i/e  and  niimlKir  of  turn»  in 


at 


f" 


■^ 


Fig  25 


Fig  26. 


tbc  coil  ov  ring,  K.  Tbo  forcooD  the  |»loa  of  the  oeodio  duel 
to  the  cnrrt-'ut  In  the  ring  ia  hero  siipiMMod  to  be  at  rights 
HUglefl  to  the  plane  of  the  ring,  which  \*  only  accimt«ly 
the  >.i4fi  when  9  very  snudl,  or  when  the  needle  i*  very 
abort  comjuired  with  tho  diameter  ol  thu  ring,  or  when  a 
coil  is  us««l  consiiiting  of  a  number  of  rings  arranged  to 
form  n  solenoid,  the  length  of  which  is  great  coin; 
with  the  diameter  of  the  rings.  In  sensitive  insini: 
it  is  de^ir^tble  that  the  diameters  of  tho  rings  of  wire 
ing  tho  coil  Bhuidd  l>e  small,  and  aleo  tJiat  the  coil  a! 
lie  short-  thut  is  to  sav,  the  whole  of  the  turns  of 
forming  tbi?  coil  shoidd  W  brought  ns  close  to  tlie 
I  HM«iblu.  This  comlitiuii  if,  ineunsistvnt  with  tbc  prodi 
of  II  unifonn  magnetic  Geld  round  tho  needle;  awl  hence, 
the  tiuigont  liiw  i.t  to  lie  iim^I,  it  \*  im[Hirlunt  that  the 
mxximuiM  deflection  of  the  naxlto  be  small.  The  beat. 
in«triiment«  of  tbis  cla«fl  arc  Thomson's  mirror  galvnno- 
nictcra,  which  will  bo  more  itarticnt^rly  de^cj-ibod  )>rcsonlly. 
The  iliffinilly  aii  to  the  want  of  uniformity  iu  the  ma^etio 
fiold  produced  within  tho  coil  aroiiod  the  iiendlo  can,  of 
course,  Iw  got  over  by  determining  oxiwrimcntiilly  thedctlec 
tiona  proilucod  by  measured  cunents  of  different  strength' 
and  in  lhi.t  ytyxy  ndihniting  the  inatrumcnta.  This  dcrioe 
is  very  commonly  rcaortod  to  with  iuntnimeuts  for  tbo 
mcaauremciit  of  bir<;c  current  or  high  polcntiab  —  ampere- 
meters and  voltmoters — and  methorls  of  performing  tho 
calibratioTi  will  be  doscrilxHt  further  on. 
An  improved  form  of  multiplier  wa»  invented  in  1B39  by 
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Nobili,  wbo  introclucod  asecond  magnetic  n««dlo  of  op^xMilo 
polarity  to  the  first  into  the  iiiMruniiMit.  Thi.'  nrrantteineut 
of  the  roil  aiid  nc«llcit  in  Xobili's  multiplier  is  illiistrattv] 
in  Fig.  25.  Two  matttietit:  needle«,  «»  and  n,*j,  iire  attachcl 
u>  a  rigid  rod  or  (mmo,  a,  and  eiliier  iiivotcfl  or  eiiflpended 
by  a  fine  wire,  i,  so  a*  to  huny  with  tneir  longtii  horuonul, 
aJid  to  Ik!  free  to  turn  in  nziniuth.  Tho  lower  noedle  in 
pliL^od  in  the  nilddlo  of  tho  itiiiltiptier  coil,  *■,  and  the  u|i|icr 
noodle  sli«ht!j-  alxivc  iho  iipi>er  edge  of  the  coil.  It  is  tleur 
from  what  big  Iteeii  mid  above  ns  to  tho  dirovtJoii  in  which 
a  muciiet  is  turned  by  a  wii-o  convoyin;;  an  clrctrir  oirri^ut. 
that tiio  effect  of  paB«ngaciiiTontlhi'»iifi:lithc  mil,  r,  will  Ivc 
U>  turn  t)o>b  nceultifi  in  the  luimo  dii'oirtion,  and  h^nri^i,  nther 
thing*  being  the  same,  grcu'cr  sensihility  will  he  obtainwl 
by  the  double  needle  jirmngoraent.  The  (n"cal  ■ni|M>rt.iitcc 
01  tho  double  needle  sj'Btem  iiei,  however,  in  the  iaci  thai 
white  the  total  effect  ol  tho  coil  on  tho  needle  syrtcm  U  tho 
mm  of  itK  effect*  on  the  sepniuto  newlloa,  the  couple  jirtinj; 
on  tho  doflecte({  neodli>  Hynteni  (itoiIijcmI  by  t.bi>  ntaf^nvlic 
liiild  in  whi<-h  tJio  iimlmnmnt  in  placed,  and  which  bitlailces 
ihftt  i-riwluced  bv  iho  coil,  dcpcnos  not  nn  the  sum  but  on 
the  diflercnr-n  oi  l.lit;  couplca  acting  on  the  w>|ia.'.ite  needles. 
This  i*  illutiti^Mted  in  Fig.  2ti,  whirh  ahowH  a  itersjteclii'o 
view  of  tho  double  nee<lle,  ^iippiwod  in  this  nuw  to  ijc  eus- 
jwiidcil  by  n  Jil»rc  of  negligible  rigiilily.  The  direc- 
tions of  the  forces  on  the  noocllm  aie  indivjited  liv 
tlie  arptiw*  tn  the  (igiii-e.  Let  the  BtiM»Ktli  of  «wh 
inagnclic  iKilo  of  the  needle  in  Iw  ro,  and  rhe  distancp 
between  the  jk^cs  / ,-  let  the  cnrre-|ioij(Iiii|i  t|untititiet 
for  tho  iiflpilleaH, .-.  bflni,and/, ;  and  let  f  be  the  angle 
which  the  kti^h  of  IxAh  needlee  niukut  with  ihr  dircrtion 
of  maximum  hortzonul  furcn  il  in  the  magnetic  H.  hi.  The 
cuiiple  acting   on  tho  nctMlle  *  n  will   t>e  H  i->  I  aiu.  0,  and 

^^F  the  couple  aetinji  on  the  niNvllo  'i,  i,  mil  be  -  H  ni,  /, 
nin.  6>.  Hcnrc,  iho  total  cotifilo  ucing  on  the  syittem  ii 
(  m  f  -  m,  /,)  II  Kin.  i).  Ibil  m  t  und  jn,  /,  arc  the  iiuKiiotic 
inoiucnt«  of  the  luieilleH  kh  and  m,  .*,  resiwctivcty.  Hence, 
it  appears  that  if  the  two  neeillen  have  v\\\u\  magnetic 
mnineiits,  there  will  Im  nn  couple  nctiiig  on  the  needle 
dun  to  the  magiialJc  field,  and.  in  ooiis&iucnci*,  the 
needle  f>y«tcin  wotikl  tiini  no  on  to  not  the  lengthH 
of  the  needle  at  right,  auglos  to  the  plane«  of  the 
coil  whon  a  current,  no  ntatter  how  small,  is  iwraotl 
through  the  coil.  When  th»  needle  aystem  is  in 
this  condition  it  is  said  to  be  tii-Mi'.  That  ii  lo  nay,  when 
it  1:1  placed  io  a  iinifurm  magneFic  tirhl,  it  will  Iw  in 
o^uilltiriiim  in  any  nzinmth.  The  maijnctic  nionionts  of 
(he  two  ncedica  are  never  a1>mliitelv  c^gtuJ  i  bill  the 
arTsiigcmenl  is  alwavH  more  si-nxitive  than  a  )«in;;Ie  iit^lU- 
placed  in  tin?  sanio  roagnetic  field.  A  jvrf'rtly  a^ttitic 
8y»t«iii  haa  another  ud  vantage — naiuelj',  that  a  change  cither 
erf  strengUi  or  direct  ion  of  the  foroe  in  the  uniform 
magnetic  li«ld  prodneoa  no  deflection  of  the  noodlue,  und 
no  change  of  ee^^sibility.  The  directive  force  for  such  a 
case  is  obtained  by  pkiciiig  a  permanent  ninznit  in  such  a 
jKwitJon  near  the  ncedW  that  it  iiroduoii  a  ttomewhat 
Hti-oiiger  field  at  one  neeillo  than  at  the  olhtr,  It  genemt'y 
liap|M>n^  in  aitiial  practice,  however,  that  the  eyst-em  is  not 
nearly  astatic,  and  Bein^iiUility  i«  olitainol  by  producing  a 
field  of  Bucb  different  <;trenglh«  at  the  two  in>«dle4  that  it 

^H    ifl  nearly  astatic     Uuder  these  circumBlAncefl,  howeror,  tho 


to-called  MtAtic  Kyattni  in  tfonietiroes  particularly  Eeneitive 
both  to  change  of  strength  and  change  of  direction  of  the 
uniforrn  part  of  the  contmlling  field,  and  honoo  aAtttic 
galvanometeraare  genenlly  subject  to  troublcAomp  charn^ea 
in  tbcir  £oro  of  defloctiun,  ami  also  in  their  JtentidiiHty. 

Aiiutber  form  of  intitrruuent  for  the  measurement  of  ele 
trie  current*  was  invented  by  Bec^uerel  in  1837,  and  is  illus^ 
tratoil  in  Fig.  37.  It  coimisted  of  an  ordinary  weighing 
balance,  A.  from  the  acule  |kiiis,  D  aiMt  i\  of  which  wore 
Mis{)cnded  two  bar  muguets,  s  n  and  f.  H^,  which  vern 
acted  on  by  two  coils  nl  wire,  It  and  V,  tnrougfa  which  the 
rntrt-nt  was  ptUMs).  The  current  wait  generally  made  to 
flow  through  the  eoiU  in  ttuch  a  direction  aa  to  re|iel 
both  magnets,  unl  the  force  was  nioasurol  by  pulling 
w.  ii^hts  on  the  scale  [un  II.  This  form  of  bamme  was 
never  much  osliI,  luit  it  is  iiitere«iiiig  aa  an  easy  example 
of  a  8po  ios  width  took  iidvatitjigo  of  tho  force  wih  wbieh 
a  roil  of  this  form  tends  to  move  a  magnetic  [Kile  along  ite 
axJM.  Very  tiniilar  |irinci|ilcs  are  invnlve'l  in  some  modern 
instruments. 

A>H>nt  thia  time  alan  the  sine  and  the  tangent  c()ni|jut(sus, 
HincoftomiichuHtMl  for  aljMtluto  meaKurcmctita,  wore  invented 
by  llouillct,  and  among  othcia  of  the  earlier  workers  in  the 
imprttvenient  of  instnimonta  for  tho  miafliiromont  of  oloctric 
ciirroiit>t,thc  tianiCM  of  I*m^endoft',  flauHS, Weber,  llulmholtK, 
\Vlieat«tono,  Juidc,  mi<\  Tboniaon  ure  pruminont.  W'v  Khali 
next  consider  snmo  examples  of  the  instnnnenl«  now  in 
general  use. 

(To^tnen/tDttnf.J 


THE  TESLA  ALTERNATE  CURRENT  MOTOR. 


Tho  interest  taken  in  i\.  TimLi's  contributions  to  electri- 
cal apparatus  and  to  electrical  literature  \s  so  (pwit,  and  the 
subject  in  so  important,  that  wo  do  not  h«8lt«tt  to  give 
further  s|>acf:  to  the  mibjcct.  On  May  26  a  iKimmiinicaliodj 
nn  the  subject  from  Dr.  Loni*  Dunt-aii.  of  tfi^hns  llopkina' 
I'tiivorsity,  appeared  in  otir  AmuricHii  contem|Xiniry,  the 
KUiiiical  Herictc,  to  the  following  efloct : 

"  We  may,  fot*  our  |iresont  [mqioaos,  divide  motuiv  into 
two  classes  :  Conttmionx,  in  which  the  armature  coils  uro 
iiiHyn>motncid  with  rtuijK'i-l  to  tho  ]K>lo>(,  and  which,  there- 
fur-i,  give  a  practically  constant  torque,  and  aitcn>atiiig 
moturx.  in  which  thi>  urmature  coils  arc  aymmutncal  with 
raspoct  lo  the  pok>«i,  and  which,  therefore,  give  a  txtiiine 
varying  Imth  in  mugmtudo  and  sign  during  a  pen<Hl  of  the 
counter  RM.F.  The  TcaU  motor  bilongs  tu  thia  latter 
chitw. 

"  In  every  motor  the  tj)r(pie  \*  e>|iiidto  tho  rate  of  change 
of  tiiic-i  of  induction  through  the  :u-inatiu-a  circuit  for  a 
small  Hiigiilai  dixpliu^emi-nt,  multi|tlied  by  the  a  niutuit) 
current,  or 

dm  r 

III  the  Toslii  motor  tlio  first  of  theno  terms  ia  gi-mteat  when 
the  coil  ix  opi>nstto  a  t>ol«  and  the  tiokl  currcnu  h.'ive  their 
greatest  iiinpfitmle.  It  in  nero  at  a  iioint  almut  4.')dcg.  fruiti 
this,  supposing  wu  neglect,  ai-maturo  rea<tioni).  It  (Ioik'ihIb 
on  Kcveiid  things.  The  EM.F.  which  determinoa  it  is  iliie 
to  cti.%ngcs  in  the  immber  of  linca  of  force  posaing  through 
thtf  armature  circuit  caiwed  by  (I)  changes  in  tho  field 
enn-enta;  (2)  the  motion  of  the  armature.  Tho  current 
(lopcniU  on  thiwi!  KM-F-'a,  and  on  the  ruduved  nvtf  induc- 
tion and  reMistance  of  it*  circuit.  The  motor  can  only  do 
work  when  the  first  cause  oi  HM.F,  is  the  creator,  for  a 
ctin-unt  in  Uio  direction  of  the  ordinary  counter  K.M.F.  woukl 
stop  the  motion.  Tu  nomo  parte  of  a  rcroUiliun  tiic  two 
K.M.I"'.'s  Work  together,  retaniing  the  motion;  in  others, 
tho  imluced  Ii.M.F.  produces  a  current  causing  the 
motor  to  revolve.  It  is  impowriblo  for  me,  with  only  a 
muagi-e  doscriiitioii  of  the  principles  of  the  machine,  to  give 
an  idea  of  the  relative  magoitiidcA  of  thaie  etTucta.  Some 
of  the  rcaultA,  however,  are  tho  following:  ILiving  given 
11  defiiiito  rnimlair  of  reverwiU  of  the  dynamo,  thi-re  are  a 
numl)er  of  «{ieedn,  multiples  of  theae  reversals,  nt  which  the 
motor  will  govern  itaolf  when  it  is  doing  ft  certain  umoiiiit 
of  work.  At  one  of  these  siiccds,  depending  on  the  con- 
etnietion  of  the  motor,  the  output  will  be  a   niaxiniiini. 
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Now  I  see  the  «tatein«nt  thnt '  there  is  no  difficulty  vrhni- 
ever  a.tteii<lanL  i1}Mii  Kbirtiii);  tlic  motor  undur  lum].'  I 
cuiiRot  reconcile  tliis  with  aliove  facta.  That  the  torque 
(or  a  smaller  mimher  of  revolutions  than  orclitiarily  used, 
might  ke  Krval«r,  oiio  can  rcudily  me,  ninue  tho  counter 
E.M.F.  in  leas  in  prouortion  to  the  indncwl  E.M.F.,  but  it 
tiiust  he  remembcrea  that  for  corbtin  ajieods  oven  iho 
induced  curroiil  would  tend  t^  «top  tho  ni'ition  ;  how  the 
motor  is  to  ));i!K)  thc«c  critical  ttjJCodK  I  <lu  nut  hco.  A^in, 
if  tho  maxinmni  loud  is  suddenly  thrown  on  while  tli« 
motor  ia  mnniiig  nt  its  proper  'tfreed,  then,  if  th«  inertia 
be  great,  thu  motor  will  fiitl  behind  il.-«  jHtiiituf  nuximum 
work,  und  uitht'r  stoti  or  t:iki>  il]>  Eotne  hIowit  !:|M-m1, 

"  What  th«  pnBflible  eliieiency  and  oiit]iut  of  tlio  motor 
may  be,  only  exporimeiit  oui  toll.  I  liiive  »bovrn*  that  thn 
output  of  un  ordinary  alternatiti^  motor  i>4  oijiiut  to  thnt  of 
a  ctiitlitiuoua  current  motor,  siitiplied  with  a  correfljioiidiny 
E.M.F.  The  eflicienny  iiii^hi  be  ff'eoA,  but  it  hiis  tho  dia- 
tulvantHge  that  iilMiit  thu  same  ciin-unt  flows  for  no  work 
and  DittxiiTiun]  work,  bo  for  light  toutU  the  efficiency  uiit 
haritly  be  very  high. 

"  With  onr  present  knowledge  of  sliernating  cnrrentii  it 
is  iisotefti;  to  uttompt  to  calculate  from  the  simplu  thongh 
misleading  a^sumptionB  ordinarily  made,  the  output,  con- 
ditions of  maxinmni  work.  At.,  of  tbt»  mat^hine,  Kxpcri- 
mont  nlono  CAn  d6l«rEniito  its  vidiie,  and  one  pro])crly  con- 
ducted and  interpreted  eet  of  experimfMita  should  ennblc  nu 
to  jiulge  both  the  merit  of  inu  invention  aiid  it«  bo»t 
powtible  form,  I  cannot  ie»,  liowcver.  how.  in  th«  form 
riotrrifjod  in  tho  last  issue  of  thia  journal,  tho  motor  ctrn 
work  under  comlitjonn  of  a  sudilenly  varyinj;  load  as  satis- 
factorily M  continuous  ciuxent  mulors." 

To  tho  above  Mr.  Tusla  replied  on  .fune  2  aa  follows  : 

"  1  find  in  your  issue  of  last  week  a  note  of  Mr.  Puncan 
rcferrini;  to  my  system  of  alternate  niiTent  rootora, 

"As  I  600  that  Dr.  Diinciin  has  not  as  yet  been  mado 
!u:i|iMinled  with  the  real  diameter  of  my  invention,  I  riinnot 
consider  hiM  article  in  the  li^bt  of  n  serioiiii  criticism,  and 
would  think  it  uimccca-sary  to  rct^poiid  ;  but  denirinu  to 
(aqireHa  my  ronnideratioti  for  him  .iitil  tho  iniiHMtance  wtiich 
1  attach  to  htH  opinion,  I  will  [Mtint  out  hm-v  briefly  thu 
characteristic  fentnrea  of  my  itiwiition,  iiia»mucb  as  they 
have  a  direct  hau'in;^  un  the  nrticle  altovo  referred  to. 

"Tlip  priii<-i|>]t.^  of  :iction  of  my  motor  will  Im  well  undei'- 
stoal  from  the  following:  By  padsinj;  alternate  ciinwita 
in  proper  manner  through  ind>-.|>cndunt  eiiorgidinj;  circuits 
in  the  motor,  a  progreiwive  shifting  or  rotation  of  the  iJolos 
of  the  name  is  etToctod.  This  shifting  is  more  or  loaa  con- 
tinuous accordinij  to  the  conetruction  of  the  motor  and  tho 
character  and  relative  phaxe  of  tho  currviila  I'mpluyiMl,  iiiid 
1  have  indicated  tho  theoretical  conditions  which  should 
exist  in  order  to  soiu™  the  most  |>erfecl  action. 

"  If  a  Iaminat4»l  ring  tie  wound  with  four  coils,  and  the 
Bame  be  connected  in  pru[)or  order  to  two  iiiduponduiit 
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circuits  of  an  alternate  current  generator  adapted  for  this 
puqioM,  tho  poosu^e  of  the  currtnitu  thnjugh  tho  coils  pro- 
duces theoretically  a  rotation  of  the  iM>les  of  the  ring,  and 
in  actual  practice,  in  a  scriea  of  ex|>enmentii,  I  have  demon- 
strated the  complete  aiiulo^y  between  auch  ii  riiif;  an<l  n 
revolving  magneto  From  the  application  of  this  principle 
to  the  operation  of  motors,  two  forms  of  motor  of  a  chai-acter 
ividely  ditTering  have  rMultol-ono  dccixned  for  con^Umt 
and  the  othei-  for  vuriabte  load.  Tho  niisuiulerstandln;^ 
of  Dr.  Duncan  is  due  to  the  fact  tliat  ih«  prominent 
featurea  of  each  of  these  two  forms  have  not  been 
specifically  HlAtcd.  in  illnntration  of  u  rupn»cnt«tivo 
of  the  second  class,  I  refer  to  Fig.  1,  given  here 
with.      In    this    instance,    the    armature    of    the    motor 
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is  provided  with  two  coils  at  right  angles.  As  it  may 
be  Wl'eved  that  a  syramelrical  arningement  of  tho  eotis 
with  respect  to  the  poles  a  reijuired,  I  will  assume  that  the 
armature  is  provided  with  a  great  number  of  diametrically 
wound  eoiU  or  conductors  cloaed  upon  themwlvM,  and 
fonning  ae  many  indeiiendent  circnit«.  Let  it  now  be  sup- 
(Kieud  that  the  ring  is  ^Mtrmanontly  magnetised  sr>  lui  to 
show  two  jKilce  (M  and  S)  at  two  |>ciints  dia- 
metriciilly  njiiMwito,  and  that  it  is  rntated  by  moclia- 
ntcal  [X)wer.  The  arm».tiire  being  *tiitionary,  the 
rotation  of  the  rinc  magnet  mil  set  up  ciinonts  in  the 
cloc>ed  iinnature  roifa.  Xbew  rnrr>iit^  will  he  mo»t  iiitente 
(it  III-  iiejir  the  (.Kiinlji  of  the  f:re;i(fst.  derwily  of  tho  forcp, 
and  Ihoy  will  prodtn-e  ]»h1i-h  upon  the  annatm*''  ci^ro  at  right 
aiif^bvi  to  those  of  (he  ring.  Of  iinuNi?  there  will  lie  other 
elements  entering  into  action  which  will  teiwl  to  modify 
this,  but  for  the  pro«ent  they  may  be  left  uneoiisidered. 
As  far  aa  the  locatinu  of  tho  polfe  upon  the  armature  core 
is  concerned!,  the  currenta  generated  m  the  armatore  coils 
will  always  act  in  the  same  manner,  and  will  RiaintAin 
continuuuUy  tho  |>oIch  of  the  core  in  tho  same  [Xi»ition, 
with  re»|)eot  to  those  of  the  ring  in  any  ponitlnn  of  the 
lattor.  and  indiqiendently  of  the  K|ieeil.  From  the  attrac- 
tion between  tho  core  a  kI  th?  rinp.  a  continuous  rolnry 
effort^  constant  in  all  positions,  will  result,  the  same  as  in 
a  c.ontiniions  i-urrt>[it  motor  ivith  n  grent  nnmVier  of  arraa* 
ture  colli!.  If  the  nnmitnre  Iw  allowed  to  turn,  it  will 
revolve  in  ibo  direction  o(  rotjiiion  of  tho  ring  magnet,  the 
induriHl  currfint  iliminishing  ns  the  Hiweil  increases),  until 
upon  the  armature  rt'acbing  very  rwmy  the  s|>eiHl  of  Ibe 
magnet,  jnist  enough  current  will  How  through  tho  coiU  1o 
keep  up  the  rotation.  If.  instead  of  rotating  thn  ring  by 
mechanical  |MJwer,  the  |io!c»i  of  tho  Hnme  are  shifretl  by  the 
action  of  the  ultt-matn  currents  in  tho  two  circuits, the  same 
results  are  ohtiincd. 

"  Now  conifare  this  syslem  with  n  eontinnoua  current 
Hystom.  In  the  latt«r  we  have  altortiato  currents  in  the 
gi^nemtor  and  motor  mih,  aiul  int^ir^ening  devices  for 
coniniulaiing  the  currents,  Mhich  on  the  motor  besidw 
effect  automatically  a  progrcwsivc  shifting  or  rotAtkm  of  th« 
jwles  of  the.  armature ;  hero  we  have  the  same  elements 
and  identically  the  same  o[*eration,  but  without  the  com- 
mutating  devices.  In  view  of  the  fact  that  th^c  devices 
are  entirely  unessential  to  t-he  opomtioti,  such  alternate 
cun-ent  system  will— at  Icnsl.  in  many  resiiectn— show  u 
complete  similarity  with  a  continumiB  current  syswra,  and 
the  motor  will  act  p^o(^iBc^lr  like  a  cimtJiiuous  ciurcnt  uintor. 
If  the  lunl  iH  augmr-nh^if,  the  spet^d  is  diminished  aitd  tho 
i-otiiry  effort,  cornwpoiniingly  im-n'oswi,  a«  more  cumirat  is 
mado  to  [»aM  thn>ush  tho  cncr};ifting  circuits;  loud  Iwing 
taken  oft",  the  spoe<l  incrn-tses,  and  the  current,  and  conse- 
quently the  otfort,  i*  ]i?Rsi>.nod.  The  vlTort,  of  course,  ia 
grttatcst  when  the  armature  is  in  the  state  of  re«t. 

"  Put,  since  the  analogy  is  complete,  how  nitoiit  the 
maximum  elhciency  and  current  passing  through  the  circuits 
wli»i  the  motor  m  running  without  any  Imd  t  on«  will 
natunillv  inijuiiu  It  must  Imi  rememlieroil  that  we  havsto 
deal  mCh  alternate  currents.  In  this  t<>rm  tho  motor  simply 
re{^<reaents  n  transfiimier,  in  which  cuiTenl.<i  are  induced  by 
a  dynamic  action  iiiKte:ii1  of  bv  re\'eniaU,  and,  a*  it  might 
be  expected,  the  ofHciency  will  ho  maximum  at  full  load. 
As  regards  the  current,  there  will  Iw — at  least,  under  proper 
conditions— ^«s  wide  a  variatiim  in  it.«  strenglJi  as  in  a  trans 
former,  and,  by  observing  pn)|wr  riites,  it  may  )>e  reduced 
to  any  do»ircd  'juantity.  Moreover,  the  current  paaeiug 
throiijjh  the  motor  when  running  free,  is  no  measure  for  the 
energy  absorbed,  since  the  inMtruments  inrlicnte  only  t^e 
numerical  anm  of  tho  direct  and  inducoil  electromotive  forces 
and  Lurrems  instead  of  showing  tbnir  difference. 

"  Kegurdiiig  the  oilier  class  of  these  motors,  designed  for 
constant  speed,  the  objections  of  Dr.  UiliiC'in  :«ro,  in  A 
me.jjinre  ;t|>pli<'able  Ui  i*<:rtai[i  cnnsmictions,  but  it  should 
be  eoii«idered  that  such  niittitrt  are  iwit  ex|K'cteat  to  nin 
without  any,  or  with  a  very  bgt't,  IimkI;  an<l.  if  f*>,  they  do 
not^  when  prujierly  i^n  stnicled,  prowent  in  this  rcsjioi't  any 
inoix)  ilisiidvaniagit  than  iransfoi-mers  umler  fimiUr  condi- 
tions. Biwidofi,  lyjth  fojitur.*,  mtary  efTort  aiul  tendency 
to  constant  6|>ccfl,  may  be  cumbini-*]  in  a  motor,  ami  any 
desired  prejionderance  may  l>e  given  to  either  ouc,  and  in 
this   mftuser  a   motor  may    be   obtained    |)oascHnng   any 
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desired  cttaractor  and  capable  of  Kttis/yiiijj  arjy  pOBsiblu 
demand  it)  practice, 

"  In  conclusion,  I  will  remark,  with  nil  rc8|ioct  to  Dr. 
Uiincaii,  that  tlio  iidvunt^en  claimed  far  m^'  system  are  not 
mero  aasumittiuns,  Init  results  nctUAlly  o1>tai[>oH,  iind  that 
for  ihlB  piirEmon  ex|icriffl*-nt«  have  liccn  cunducttMl  thron^jh 
a  long  pcriwl,  xnJ  with  an  ufwidiiitv  BUch  ;i«  only  a  deep 
interett  in  tlio  iuvuntioti  couUl  insniro  ;  nevcrthplo«M, 
although  tny  motor  is  tlio  fruit  uf  long  liihour  unil  oirtfij 
iiivpjitiigalinn.  I  di>  not  wieh  to  cliiininny  other  merit  beyond 
that  of  having  JtivvntMl  it,  and  I  loavo  it  to  men  more  com- 
latent  th^n  myeolf  todotcrtnino  Iho  truo  kwB  of  tha  prin- 
cii>I«  and  tho  heiA  inotle  of  it8  applicution.  What  tho  rcnult 
of  thew  invp-stigalions  will  ]>o  the  futum  will  fell ;  hut 
whatever  they  may  be,  and  to  whatovcr  this  principl*  nmy 
leu<I,  I  shall  Im  suflinViilly  rfio»i(>*;i;»(!d  if  htor  it  will  Jh; 
admitted  that  I  have  coiitril)ul«(i  a  ahare,  however  nmall,  to 
the  advancement  of  noionoe  ' 


STEAM  CYLINDER  LUBRICATOR. 

jyghgrewith  illuBtrute  a  Intwiciitor  maniifacturotl  by  tho 
■""""^linder  Lulii'i(a»lor  C'(im[mny,  of  Manuhestor.    The 


the  top  8id«  by  the  amount  of  the  area  of  th<!  rod  K.  Thie 
<iilfet:«iictiof  area  catuce  the  piaton  to  bo  ntiuxl  within  the 
cylinder,  aitd  no  diaplacca  the  oil  aliove,  whith  finds  its  way 
out  to  tht!  flnj^no  tttoant  pipe  or  chcitt  through  the  up[*r 
valve  F,  ])a«t  tho  «ighc-f«cd  O  and  tho  cuimcciing  pip<)  H. 
The  quantity  of  oil  displaced  can  ho  rciutily  nignUted  by 
adjusting  the  auttet  valve  to  give  any  deiirot]  rjuaniity. 


THE  HINIHUH  POINT  OF  CHANCE  OF  POTENTIAL  OP  A. 

VOLTAIC  COUPLE.* 

BV   DR.   ti.   UORB,   F.K.H. 

In  this  conimiiuication  is  dc«cril)ed  the  fotlowtnf;  very 
simple  method  of  doto<ctiri;;  tJic  intlucnco  uf  the  minimiun 
proijoiiiun  uf  chlorine,  or  uthor  tmluhlo  sntnUmce,  &c.,  upon 
the  electromotive  force  of  a  voltaic  couple  (iV<i/»re^,  vol. 
xxxviii.,  p.  1 17). 

Take  a  voltaic  couple  com|)o»oil  of  an  unamii1^mat«d 
strip  of  zinc  or  magnt^eium  (tho  lat^r  is  oaually  the  moat, 
seiisitivo)  and  a  small  sheet  of  [datinum,  immersed  in 
distilled  water,  balance  its  electric  potential  through  an 
ordinary  gahTuiotneter  of  about  100  ohms  rosistance  by  that 
of  a  precisely  similar  cmiplo,  eomposi^d  of  |M>rtioii«  of  the 


IJHMI 


Fio.  1. 

largo  use  of  «tcnm-i)Ower  in  electrical  work  necc^itatce  a 
knowledge  nut  ordy  of  vluctricid  up{)»i'atus.  but  alsu  of  sti»am 
and  a^A  engines  and  their  accesuries.  Figs.  1  and  2  show 
this  lubricator.  It)  the  sectional  view,  Fig.  2,  A  is  tho  oil 
ch&mber  in  which  works  a  steam-tight  piston  B,  [incko*]  with 
aebeetoe,  having  screwed  into  its  top  side  a  hollow  eteel 
piston  rwl  K,  which  works  through  a  stuffing  box.    This 

! piston  rod  alto  serves  at  an  indicator  showing  the  level  of 
the  oil.  At  tho  top  end  of  tho  rod  is  :t  lilling  jdng  ■!, 
through  which  the  oil  is  delivered  into  the  chamber  A,  tho 
oil  puasiiig  through  the  snuili  holes  at  the  bottom  of  the 
tulxt,  D  is  the  steam  inlet,  II  Ihoointiection  to  the  cylinder, 
G  tho  eight  feo^l,  L  an  air  valvo,  M  a  plug  which  can  be 
unscrewed  And  the  aight  feed  0  inHertcn,  if  rni|)urc«l,  at  the 
other  side,  E  is  a  runoff  valve,  and  C  is  the  Imwc  to  which 
tho  lubricator  i*  fivod. 
Tho  mothod  of  workini;  ia  as  follows.  When  the  pistoti 
B  is  at  the  bottom,  and  tne  chamber  fillwl  with  nil,  steam  ia 
admitted  through  tlic  pipe  [J  by  opening  the  lower  valve  to 
tho  under  side  of  the  piatou,  the  area  of  which  is  krgor  tliuu 


.^^ 


y'^- 


n 


■  ■        --'  r 

" «-r»L 


Fi«.  2. 


same  sjiecimcns  of  the  same  metals  immersol  the  same 
moment  as  the  other  poiir  iti  a  saiMr.it4  tjiiuntity  of  the 
same  water,  and  gradiudly  add  to  one  uf  the  two  colls 
t^ulhciently  small  and  known  quantities  of  an  adoiiuately 
weak  soltitioti  of  known  strength  in  a  portion  of  the  same 
water,  of  the  sulistance  to  be  va&],  until  the  ^Mtlanco  is 
upeet,  and  take  note  of  tho  proportions  of  tho  substancft 
and  of  the  water  t^en  contained  m  that  celt.  In  the  pronent 
exiwrimeuts  a  magiieu  urn -platinum  couple  was  employed. 

The  mimmum  prDportJons  nyjuii-od  with  Hcveral  sub- 
stances were  afl  follows:  Potaesac  chloride,  bvtwooii  1  part 
in  3,8TA  and  ifiM  j>arla  of  water,  potasnic  chlonte  between 
I  in  4,650  and  f>,  li)6,  hydrochloric  acid  between  I  in 
.''ISiStif!  and  C64,2d5,  and  with  chloriuo  between  1  in 
1.%65C,500,000  and  13,565,210,000. 

The  pro{>ortion  rciiuired  of  oach  different  subotance 
dependent  upon  very  aimplc  conditioos— vii!.,  unchanged'' 
compoaittoii  of  the  viutaic  couple,  a  uoifonn  temperature, 
and  employing  the  same  gajvafiomater.     The   apparently 

*  Abetracl  ot  V^kt  c««1  Won  the  Boj-«i  Socirty.  Jimc  14,  ld88. 
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coiutant  nmnlwrs  thus  obtained  ratf  probablj  be  \weA  m 
te  ta  of  the  |»mty  or  of  the  imifonaity  of  coin[)osit-ion  of 
(lisHolvtxl  TtiilinUitioes. 

Tliu  "niininiiiin-i>oiiit"  TBxim,  with — lut,  the  choraical 
<;omiM«itioii  of  tho  lK|iii(i ;  Kml,  tha  kind  of  positive  inoml  ; 
.Inl,  bo  ik  h^  (legi-vc  wiUi  thu  kind  of  nfl^tive  moul  ;  4th; 
the  t^mjieiidui^  iit  thi:  siirfai^c  uf  tlie  jKuitive  nioUil  ^ncl  at 
thut  uf  tho  nu^livi!  uii«  ;  ami  Dth,  with  the  kind  of  gal- 
vaaoinet«r  employed. 

The  order  of  the  degree  of  wn-titiveiiefu)  is  nianifcstly 
rclated  to  thai  of  tho  dogroit  of  friw  chemioil  enemy  of  the 
lioutd,  also  to  the  atomic  nnd  moleculur  wcij(ht«  of  tho  di»- 
boIv(m1  fliili»itont:e8,  aiu\  tn  rbe  onliniiry  chemical  }0''9»|"  "^ 
tiiiloii^oiis.  The  yrttitor  the  dojji«o  of  free  chenitiul  energy 
of  the  dissolved  suVistAiicc,  and  the  gruitcr  iu  lutioii  n|«on 
the  positive  Rietti,  the  flnuiller  tbe  proportion  of  it  nxiuirixl 
to  t;hr»nj{o  tho  iKiteiilml. 

A«  the  "minimum  |>oint"  of  ft  cht'niiealty  artive  anh 
etunco  diaftolvctl  in  water  \s  usttiilly  much  nltvrwl  i>y  ndJin^ 
almost  liny  soluble  Hiiht-t^nce  Lji  ihi;  mixtnro,  mcJietiiL-uiL-ntH 
of  that  {toint  in  n  nnnibnr  of  liipiiiU  iit  a  f^iveii  tvinper^tun^ 
with  thu  eiimc  voltaic  jiair  Jind  ;i;ilvanoraot<!r  will  iicjlubly 
throw  ttomn  light  upon  the  ilcgrco  of  chcmiuil  frcwlum  of 
Mubfttuncet  diwolved  in  vnter. 


OH  THE  CHANGE  OF  POTENTIAL  OF  A  VOLTAIC  COUPLE 
BY  VABUTION  OF  STRENGTH  OF  ITS  LIQUID.* 

BY    DR-   li.   tJUHK,    K.K.&. 

Thia  jHipflr  eoTitaiiiR  a  sories  of  tables  of  inwieiiromBiitfi  of 
thcv  K.M.I-.  of  u  voltaii:  couple  (;om)<OHed  of  aiiauiat)j:^inuLe(l 
zmc  and  platinum  in  disUlliKl  w<iter,  nnd  in  iiiiut^ous  ^oliitiuriH 
of  different  stroiif^hB  of  tho  following  submanroa  :  PoliiKsic 
cblonitc,  iwt««eic  chloride,  hydrochloric  acid,  and  bromine. 
The  nicaMurcniutils  woiu  ni<i(ie  by  bitlitiicing  the  |>otent)al  of 
th«  wnipie  bv  that  of  a  Kuilablo  thenno-eloclric  pile  (Birni. 
Phil.  HcK.  f'r'X.,  vol.  iv.,  page  130)  through  an  ordinary 
itxUitii;  ;,'<ilvanomtTter  of  iibout  lOO  uhmtt  resjpUnce. 

Thu  folluwiiie  uru  tho  nn'niuium  pro|>onion8  of  those  8ub- 
stancea  reqiureti  to  clllntl^e  tho  puli-iitiid  of  the  roiipio  iti 
wnter  :  Potumic  ehlrinkt«,  between  1  in  221  and  a.>S  (Kirta 
of  water ;  [lolusic  chloride,  l>etw«eii  1  in  t)95.fH)7  and 
1,3M.13(  :  hydrochloric  acid,  between  1  in  9,800,000  mwl 
9,38«,lt(.'> ;  and  of  bromine,  between  I  in  77,500,000  and 
84,54R.00O  part*. 

With  CHch  of  thwo  substances  a  gradual  and  iiuiform 
iiicr«i«o  of  strength  of  the  wlulion,  from  tho  woAkesl  up 
to  a  !<atiiratcd  one,  wan  attended  by  a  more  or  leas  irregidar 
change  of  «lwt.rornfHivi>  fon^e. 

By  plotting  the  '|u;iiititie«  of  diMolved  Riihittaiice  as 
ordinatcs  to  the  Hlcctionnitivc  forcce  a»  abscissm,  ench  isu^^ 
stance  yielderl  a  different  cui-\e  of  variation  of  electromotive 
force  hy  iinifomily  incrcrtMin;;  the  strength  of  it«  Roiution, 
and  the  curve  wue  churactcriistic  of  the  sub»tuiicv.  As  the 
least  addition  of  a  foreign  soluble  substance  giially  chati^od 
the  "minimum  point,"  and  altered  tha  curve  of  variation  of 
potential,  both  tho  curve  und  the  mioiuiuni  ^roiKtrtion  of  a 
oubttULncu  reiiuiriHl  to  \i\v/kI  thu  bidanco  of  the  luuple  in 
water  may  prulxibly  bu  iiwed  as  tiwta  of  the  cltomicid  cum- 
position  of  the  »uVtane<^  and  &a  inea.ns  of  oxaminin^  itA 
slate  of  combination  when  ilissulvod.  By  varying;  the 
strength  of  the  sulutiun  at  each  of  the  inetnm  separately,  a 
curve  of  change  of  potential  was  obtained  for  each  positive 
metal,  but  not  for  every  negative  one. 


INFLUENCE  OF  THE   CHEMICAL  ENERGY  OF  ELECTRO- 
LYTES UPON  THE  MINIMUM  POINT  AND  CHANGE  OF 
POTENTIAL  OF  A  VOLTAIC  COUPLE  IH  WATER.* 
BY  DR.  G.  (iORR,  F.ILS. 

By  means  of  a  zinc  |)]alinum  volkiic  couple  in  distilled 
wattr,  with  xla  el lictm' motive  force  lulufwed  by  that  of  a 
suitable  thermovlcctric  pile  (Hirm.  I'hil.  Soc.  I'ntc.,  vol.  iv., 
p.  1^0).  the  effect  of  NL-vcrul  gnmpa  of  chcmioil  substances 
U[M)n  thi'  potential  of  the  couple  was  examined.  Meitsure- 
meiit4  wore  mode  of  the  electromotive  forces  of  a  s^nm^  of 
strengths  of  solution  of  e;ich  substance,  and  tho  results  arc 
giveu  iu  a  series  of  tables. 

'  Abnnct  of  raiwr  reail  befort  tb«  Royal  Society,  Jiuie  14,  1888. 


The  minimum  iiroportionfi  of  substance  reqitired  la 
change  the  iwteiitiul  of  tho  couple  in  wuUt  were  a» 
EoUowa  :— 


PotaSMO  imlBtt!,  Iwlwrrn   t  in 

„  bromattt     .,        I  „ 

„  ddomto     ■■        1  ,> 

Pol«B<<^  iwii'le,  1wtwm-[i   1   ,, 

„  brouiule     ,,         1  ,, 


443  ua 
M4    .. 

aai  .. 


lixhiiii, 

Hrnuiiiio, 

(Ibloriiif, 


66,428 
696,067 

3.l(».0a} 

77.500.000 

1,2M,000,000 


17.222 
67.WI 

704.640 

3.5ai.d7o 

&1.545.000 
1,300.000,000 


On  coQi|)iii'itig  theac  nunibors  wo  find  that  tfae  i>r<»pvrtion 
of  BuhstatiiM  reipiirod  to  uptnit  tliu  voltaic  balance  wras 
larg6))t  with  the  oxygen  salt«,  iutvrmi>diat«  with  the  Italoid 
unen,  anil  leant  with  the  free  elementary  halogens.  H  was 
snialluf  llic  (;riiwtfir  I  ho  degree  of  cheniicid  energy  of  tiiu  sub- 
stance, thus  it  w:iK  about  400  time*  loss  with  cTiIoritie  UiaD 
with  i(i<liiie.  And  it  waa  smaller  tJiA  greater  the  degro«  of 
freedom  to  exert  that  eiiei)i;y  ;  thuit  it  was  about  5,416.000 
timeu  lo»is  with  free  chlorine  than  with  |iola«cic  chlorjte,  or 
I, .^70,000  tiroes  less  than  with  the  combined  chlorine  of  the 
chlorate;  and  about  18.'i  times  smaller  than  with  pc)ta.-wic 
chloride,  or  88  times  lc«st  tlian  with  the  combined  cbbirinu 
of  that  salt. 

The  order  or  curve  ot  variation  of  potential  by  iniifurni 
incnn«>  of  tctren^jtli  of  the  solution  was  different  with  each 
sub«tHOC«,  uiid  wa«  apiiorenth'  cliaractoristtc  of  the  t>ody  in 
each  case.  A  great  number  of  such  reprosunliitivu  uurvea 
might  be  nhtained  with  a  zinc  platinum  or  other  voltaic 
couple  in  diftbroitt  elcctrolj-teR. 


POUCE  REGULAnONS  FOR  THEATB£  LIGHTING 
IN  PARIS. 


Chait^b  I- — Prdimisiarif  FonmiUu*. 

Akt.  1.  Kvcry  person  wiahing  to  install  the  electric 
light  in  K  thuiitre,  mueic  hall,  or  other  similar  publiu  build- 
ing under  the  nolico  authority,  must  make  the  decUratioo 
thereof  to  the  Prefecture  of  Police. 

The  fulloM'iiig  deUiln  must  accompany  the  notice  : — 

a.  A  detailed  plan  in  triplicate  itidicating  the  pueitionaof 
the  geneiiitore,  st«am,  gas,  or  air  engines,  the  dynamo 
machines,  batteries,  nceumulatnnt,  and  the  position  of  the 
conductors. 

/'.  A  note  describing  the  engines,  giriiig  tbuir  horeu- 
powi?r,  and  the  dynamos  and  laispn,  arc  or  incandescent, 
giving  thoir  number  and  candle-power. 

f,  A  rumple  of  oacb  of  the  conductopi,  with  a  detailed 
description  of  arrangement  f>f  the  circuits,  the  nature  and 
diameter  of  the  eonducboni,  and  tfae  current  they  are  to 
carry. 

Art.  ±  The  work  cwuiot  lie  comaieneed  until  tha 
Administration  have  Dotilied  to  the  dcchircr  whether  there 
are  oi  not.  any  moiiilicationa  to  be  introduced  into  ihu  plaiui 
depottitod. 

Art.  3.  Tho  electric  light  will  not  be  allowed  to  bo  piiL 
into  ordinary  uso  until  after  it  ixas  licen  favourably-  hsmkI 
hy  the  .Superior  CommiBHion  of  Theatres,  and  until  after 
n  trial  lightii^g  has  boon  made  before  the  Technical  Com- 
mission. 

Art.  4.  After  reception  of  the  machinei'V,  uo  modifica- 
tion may  >>o  made  m  the  installation  witaout  the  same 
formalities. 

C'HAlTBR  II.— Boilers,  Hn^nts,  aiut  amolw.  FU^f. 

Art.  r>.  8toiini  ongiiica,  gas  engines,  or  air  engines  must 
not  be  |)l»^ed  in  part«  of  the  building  acceasible  to  ths 
public  or  to  the  iu-ti«t4>s.  The  engines  must  be  fixed  iu 
such  It  manner  as  to  afford  thorough  security  a^nst 
acci<lcnts. 

AttT.  G.  The  Imiler  fumaoM  and  tho  fiiel  for  tho  «una 
uitLttt  bv  placed  Iu  a  M^Mimte  locality,  built  in  cocuplutvly 
fireproof  mutorials.  with  iron  doors,  and  sopaiated  from  the 
other  purtA  of  the  establishment  by  walls  of  maaoory,  sa 
well  as  by  vault,  or  iron  girders  covered  with  brklu  of  a 
sulHcient  thickness. 
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TtlMft   localities    mii^l   be  well    nrrangnl   and    projwrlj 
^TMitilateii,   etthor   natiii'ally  Ity  uir  ciirreiiU  iMtuing  away 
from  the  jtiiblic  wav»,  or  by  fl«M  eiifDctcntly  itb.^lnlo(1  from 
otbcr  i>arta  of  tho  eatiibliahmeiit,  or  by  raecltanicuJ 

Art.  7.  Thp  fixing  of  the  boilin*  imi«t  c^inforni  to  the 
regutatioiw  of  tho  |iiiblic  atJmiiiisti-atioii  alitsiJy  in  force. 

Akt.  8.  The  smoke  fiii4»   must  be  in  brick,  of  a  wiilth 
'and  sei'tiori  sufficient  to  iMiTy  the  ttniok«  >if  t.h<!  fiiniacea  tA 
which    they    leail.     They    most    ailw4y«    tic    fixwl    Itlfl. 
(fiyo  mutrce)  above  tho  tops  of  the  neighbouring  chim- 
neys. 

Those  emoke  flues  miwt  ho  plnc«H  nt  the  oxtorior  of  th? 
J  building,  ill  the  oourtyiirds  or  arojis,  unless  with  Kiivciiil  |>ur- 
IffltMion  afbor  notice  to  the  Su|)erinr  ConmiUsion  of  Theatres. 
tin  anv  case  tljeao  chimiioya  mnict  not  |ii-rMiuc«  iloiise  oriliaa- 
f^eeaole  smoke.  Either  uiriuicious  »niokc  ouiieuming  iippa- 
[xatus  must  1ic  Usui  or  fimukelesH  fuel. 

CltAPTER  111.— Jtatfcries,  /t&atnuilaion,  and  Itymmos. 

AaT.  9.  Electric  batteriea,  or  anTiinmlutors,  must  \h» 
in  a  specidi  room,  w*H  ventilated,  a.nd  where  any 
nonotu  Tajioiirs  aro  given  ufT  niuHt  )je  pliiced  umler  a  cover 
with  chimneys  for  currying  otT  the  giuws  and  va|H)iirH  to 
aliove  the  roof.  Tho  acids  and  or  her  chemicals  used  for 
maintenance  mt»>t  l>e  stored  in  ■>  t>|)e(;ial  cotutKirtineDt,  and 
[must  nevtir  be  within  reach  of  slriiiigers. 

Akt.  10,  The  dynariiu>  must   bu   pliiced   In  &  dry  posi- 
ftjon,  not  coiitainiug  tiny  inHaummble  matter,  and  protuctod 
ifanU     They  mu.tt  be  projierly  rnmilnted,  niid  kept 
■m  good  condition. 

lie  instttllsttioit  mu^l  ))e  perfectly  secure  in  all  roqmcte. 
[8j>ccial  arrangi:nieiitti  munt  tic  Uikon  in  the  i:an0  of  alt«rriut^ 

The  maintenance  must  bo  carried  out  by  experiencod 
euticrintcndcntaand  workmen. 

ltegnlation»  and  cautions  must  lie  posted  iip  in  a  promi- 
nent [Kwition  in  tlio  dynamo-room. 

CttAPTKR  IV.— Cables  and  CvtuiHiiia^  ff'irw. 

Art.  11.  All  conduetor*  in  the  engine-room  must  be 
I  Bolidly  mipjiurtud,  well  in  view,  itmrkcd,  and  nuniliorcd. 

Art.  12.  Tlie  switches   employed  to  direct  the  currents 
I  Biugt  be  miinufactured   with  care,  and  mounter)  on  iucom- 
buatil'le  in'>ulutiii^  material. 

Akt.  13.  A  vultmuterand  amptrc-meter  forcacliniachine 
must  be  romuited  in  a  tirm  poniion  U>  conlrol  the  cur- 
re  ate. 

Art.  1 4.  A  main  fuisc  must  Iw  pkced  on  each  GtbleiU  ita 
I  junction  with  the  Kwit^rh board.  bich  bmueh  main  or  siib- 
|niBin  must  be  equally  (n'oteoted  with  a  fuse. 

Theae  fiwes  nuwt  be  pro|)erly  gaugaj,  and  must  not 
F«Ilov  a  larger  current  to  utsx  at  the  niaximiim  thun  thrice 
'  tXat  of  the  norma)  strengtli. 

Art.  1.^.  Til  6vor>'  part  of  the  drciiit  the  diameter  of 
tho  conducl4>r»  iinuit  m  so  proiwrtioned  to  the  atreiiglh  of 
the  current,  that  it  cinnot  produce  at  any  jioiiit  a  oegi'oe 
of  hoatiiLt;  danj^oroiia  to  the  inanlalioii  of  tlie  conductors,  or 
to  object**  in  the  vicinity. 

Aht.  16.  For  coiitinnous  currenla,  the  dineroneo  of 
potential  must  not  exceed  300  vo)t«  at  the  terminals  of  the 
machines,  or  at  the  ontranco  of  the  theatre,  if  the  source  of 
electricity  iii  exterior. 

With  alternating  current*,  few  arc  lamp*  at  tho  most 
tnay  bu  |>laccd  in  aories,  or  a  number  of  inauidcaooiil.  Imniu 
corresponding  to  thetume  {wtentiul. 

Kxcocding  thi^e  limita,  opeciaipermiiiRion  must  be  granted 
by  the  Su|)crior  Commission  of  Theatres. 

Art,  17.  The  employment  of  water  and  gas  pipea  or 
>  Riotal  Kttinga  aa  coiwliictoin  is  rigorously  forltidden. 

AF(T.  18.  Tho  wireK  and  ouliloe  must  be  oovei-ed  with  n 
material  offering  every  giuruitee  as  to  quality  of  the  insii 
latton  :  at  all  titneit  the  Iobs  in  the  conductMiw  ihrougb  defect 
of  insulation  must  U'  letts  than  oiic-thou«ii)dth  of  the  current 
carried  by  the  in. 

Akt.  la.  -Except  in  the  vicinity  of  the  la»i|i«,  all  the 
wiree  aud  cables  must  be  firmly  lixed  and  kept  a  spaoe  of 
10  niilUmctrcs  (jtin.)  upari.  at  tho  leant  for  incandescoiit 
Umpa,  and  of  '£0  milHmuti-es  ({in.)  for  are  lamps,  the  di»- 
tanoe  between  the  wiree  and  pioceo  of  metal  of  the  buiUlirig 


muat  be  60  millimetree  (l|ia.),  unless  the  cable  is  covered 
with  load. 

Akt.  30.  When  the  coiaUictors  go  through  floors,  stairs, 
walls,  or  partitions,  or  when  they  cro*s  eiich  other,  they 
rouat  be  protected  by  a  second  covering  of  s  ime  liarti  and 
inconibiisuhlo  matoriaL  In  situations  ex[xnu«l  to  d«[n[i,  nr 
in  going  through  walU,  special  precautions  must  l>e  taken 
to  protect  the  conductorsu 

Art.  21.  All  wires  which  will  be  within  reach  of  the 
hands  of  the  public,  or  of  neraons  not  belonging  to  the 
service,  nnist  be  placed  under  oiaily  recogiii^able  mould- 
ings. 

Chajtrr  v. — Lampt. 

Art.  23.  Naked  lights  are  prohibited. 

Art.  23.  Arc  lamps  ninBt  \te  protected  by  glas-t  globes  or 
by  lanterns.  Tlicy  muitt  Iw  provided  with  a  wire  net  to 
catch  sparks  or  pieces  of  gbiss. 

Art.  ^-I.  Incandescent  1am{ifl  of  more  than  30  c.|).  muat 
also  be  protected  with  a  net. 

Art.  2':  Oableti  for  susjjonding  the  tam|is  must  be  incom- 
bustible aiid  independent  of  the  coniluctiiig-wiiMS.  The 
said  wires  must  never,  in  any  OMe,  serve  for  susjieiidiitg  the 
binipii. 

Chaftkii  Vl.—Paxvtg.-  tigMinfj. 

Art.  2€}.  If  the  lighting  of  the  paaugea  ia  provided  by 
tho  elcctxic  light,  it  must  Iw  a*(itred  hy  meana  of  at  laast 
two  independent  batteries  of  primary  cells  or  accumululors. 
In  tbia  cuie,  the  cables  or  wires  conducting  tho  current  lo 
tho  |i.iM«ig«  lamiiH  niiiat  always  bo  jilacnd  in  front  of  the 
drop  scene;  mid,  further,  these  butteries  must  idwityi^  1m 
cbargwl  iN^forii  the  [icrioil  of  (icrformancc.  i'uring  the 
peri'jd  of  perfomianeo  the  l)att«ricR  must  lie  completely 
disconnci:tvd  from  the  dyniuiioH. 

Tho  switches  (or  connecting  the  batterioa  of  accumulators 
tn  the  dynamos  miiat  be  placed  in  an  open  and  mwily 
accoaaible  place,  and  must  bo  |>rovidod  with  a  plan  indicat- 
ing clearly  ihu  arrangement  adopted  for  disconnecting  the 
dynamos  during  the  period  of  performance. 

The  batteries  of  aecumidntora  or  primarj'  cells  must  each 
feed  to  an  upright,  placed  one  near  the  entrance  hall  and 
the  other  the  pit ;  thi-  branche*i  from  these  uprightit  miu)t 
cro^  at  each  tandiu",  so  th:it  at  each  landing  tlie  successive 
iKiK^ge  lampn  may  be  fed  alt«rniitely,  tho  one  by  the  stage 
battery,  and  the  iifxl  by  that  of  the  pil. 

In  the  du-eeiiou  of  each  cvit  there  muxt  bo  placed  a  himp 
bearing  a  special  mark,  which,  for  these  inatnllalionfi,  nwy 
consist  of  a  doiible-|iow«r  lamp,  or  two  tamp  in  con- 
junction. 

Further,  all  passage  Umpe  must  throughout  boar  a 
fl[>ecial  mark,  to  enable  thtyae  in  charge  to  exercise  an 
eiuiy  mparvision  over  the  lighting  of  the  (aaaagea  of  all 
theatre*. 

llie  paaaage  lamps  must  always  be  at  least  oquul  to 
five  c.[», 

Craptbr  VII. — QtneraJ  Amw^iwnU. 

Aht.  27.  From  tbedate  that  the  installation  of  the  electric 
light  in  the  thoiitre  has  been  uis-dl  by  the  SuiwriDr  Cora- 
miMxion,  all  communication  with  the  ga«  com]innic«'  mains 
must  l>o  cut  off. 

Akt.  2H.  Theatres,  music-halln,  and  other  Himilar  piddic 
biliktiiigH  already  lighted  with  electric  light  who«e  intitntla- 
tions  do  not  conform  to  the  present  ordinance,  must  satiiify 
the  suno  within  a  jioriod  of  six  months. 

Art.  29.  Article  39  of  the  onlinance  of  16th  May,  ISHl, 
and  the  whole  of  the  ordinance  of  2lBt  Fobniary,  IS«7, 
and  also  any  other  ordiiiiuico  contrary  to  the  present,  are 
hereby  rcM-iiided. 

Art,  30.  Tho  present  onltiianoe  must  be  |)rinte<l, 
dintribiitnil,  nnd  poittod  ii|i  in  Paris,  and  in  tlie  varicua 
police- stiilious. 

Kveryone  whom  it  may  cmiceni,  the  Chiof  of  the  City 
Foiice,  tho  IVincipal  of  the  City  Lalioratorj-,  the  C-ommi-*- 
woiierB  of  Police,  and  other  otficers  of  the  Prefecture  of 
Police,  are  charged  to  see  Uiat  thi*  onlinam«  in  utivied 
out. 

The  Colonel  tA  the  ij>a|)eurs-Poupiere  is  nyjuested  to 
assist  therein. 

H    la>zft,   I'rtifai  of  Fotier. 
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II  aeriu  out  ht  ammgd  on  tkyfiicaiiim. 
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IDUM  will  l>e  cbirjAd  at  THREE  WORDS  for  ONE  FENNY, 
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S  noulh*.                 a  uiouUw.  la  mautlu. 

Kingdom 3^    10.      .        6*.  M.  IJ*.  Od. 
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C.  a  W.  BlOOB,  1S9-140,  SatiMrtf  Qmri,  Fleet 
Skett,  London,  and  be  cnustd  "  Union  Sai^" 


NOTICS 


ff'ith  mr  itsueofJantutrj/  6  m  ^m  a  Portmit  of  E.  Graves, 
Esq.,  President  of  the  Society  of  Tckgrapfi  Kn^wers,  attd  dated 
mr  intention. of  giving  a  mia  of  Porlraite  of  emittad  £ieetri- 
dOfW  of  the  tenttiry.  In  fid^meiU  of  mir  jfomiie  wc  hare 
(dreads  »»««'  «  Portmit  of  \V.  H.  Wollasxon,  M.D.,  F.JtS., 
and  on.  JprU  SHtth  we  gut<  that  of  tilB  Huui'HRY  Davy, 
F.K.S.,  tnAAM  fanu  at  on  ttectridan  is  dill  more  promitterU 
thm  thid  of  WoUASTON.  Porimilt  <^  Pad  Preadenie  of  the 
Siteidji  are  in  prq/aratton,  and  tot  hope  toon  to  kave  ready  that 

of  Prop.  D.  £.  UtroBia,  F.R& 


22,  1888. 

PATENTS. 
It  uutid  to  be  supposed  that  a  patent,  in  order 
be  valid.  muBt  poaaeaa  some  originality;  but  it  m»; 
perba{)e.  be  taken  for  gnuiteil  thut  tlw;  oiUy  daug' 
ill  the  path  of  a  [mteiil  now  is,  that  it  may  be  dji 
putod.     Almost  niiytliing  can  be  patented,  and  if  i 
is  worth  nobody's  while  to  dispute  the  iwtenl 
icnittins  and  riUiS  the  usual  course.     Wc  bavo  bee: 
somewhat  surprised  to  find  the  must  eminent  auth 
rities  adviiiin^  that,  for  example,  a  patent  to 
motors  on  tramwn.y8  in  series  oonlrols  all  paten 
for  series   tramway   work.      Now,    eo  far    as    w 
know,  thoru  aru  only  three  ways  of  working,  sen 
parallel  or  multiple  series,  and, according  to  the  1 
wisdom,  anyone  patenting;  one  ui  other,  or  all    lU 
systems,  will  control  electric  traction  wholly  or  i 
part.    If  electric  traction  or  tranamission  of  i>owi 
is  possible,  it  is  possible  in  tbo6e  three  ways,  an 
tliis    fact   is   Well    known   to  every   schoolboy   wh' 
dnhblc-c  in  electrical  mattem.     Surely,  the  inure 
tliat  a  man  ymbodiea  this  common  knowledtje  in 
patent  should  not  be  sufficient  to  give  him  a  1 
KtatuK  wlivrtrby  he  can  stop  any  other  person  usin, 
apparatus  that  it  is  well  known  can  be  UM:d  in  tb 
ways.     Can  a  man  patent  the  driving  of  a  tr. 
with  one  horse,  or  with  two,  three  or  more  abre 
or  two,  throe  oi'  more  tandem  fashion  V    Kverybod 
knows  that  a  varriago  or  trumcar  can  be  so  moved, 
tuid  certainly,  according  to  the  dicta  of  those  leani' 
in  the  law,  a  patent  taken  out  to  the  above  uETcct 
the  early  dayw  of  tramway  work  would  have  con 
trolled  the  whole  system,  except,  indeed,  that  somi 
other  wise  individual  would  have  patented  trautiou 
by  means  of  mule*  or  donkeys.    Till  qtiito  recentl, 
the   engineers  who    liave  had    most   uxperience 
tramway  work  have  more  or  less  held  aloof  fro 
active  participation  in  the  schemes  for  the  appli 
tien  of  electricity  to  such  work,  but  we  are  o 
stating  open  secrets  by   8a>ing   that  one  or  t 
exceedingly  strong  ayudicatcs    have  bt.*<m   formedj 
not  to  pretend   to  npply  electric   traction,  but   to 
tackle  the  problem  and  succeuifully  solve  it.    Thtifl 
men  who  have  taken  up  the  work  hold  so  command-^ 
ing  a  position  and   have  made  tramway  work  so 
much  a  speciality,  that  tbcy  cannot  permit  thcmsulvos 
even  to  think  of  failure.    Their  reputation  domandsfl 
success,  and  they  have  sufficient  knowledge  to  know' 
that  they  are  uot  attempting  the  unattainable.    One 
of  these  syudicateti  has  been  examining  into  the 
Short  series  system  as  describt^  in  our  columns  a 
few  weeks  since,  and  it  is  because  the  syndicate  has 
been  advised  by  the  most  eminent  legal  authorities 
that  Short's  patent  controls  the  use  of  motors  used 
ill  Heries  for  tramway  work  that  we  call  attention  t« 
the  positiou.    The  question  is  uot  so  much  whethor 
the  series  system  is  all  that  ite  supporters  imagine  aa 
whether  a  patent  of  the  kind  should  be  accepted. 
Other  engineers  may  hold  that  it  is  invalid,  hut  to 


3ve  it  BO  fvill  require  a  costly  law  stut.  Further, 
it  ig  pcruisgible  to  patent  series  working  Tor  trauu- 
mission  of  power  in  trumway  work,  is  it  not 
permissiblu  to  jNibeiib  series  working  for  trans- 
mission  of  power  iu  factories  and  workshops,  when 
macbiues.  not  Iraiiicars,  are  to  be  operated?  or  does 
the  S}i()rt  pdteut  control  tbie  clatss  of  work  also? 
Too  often  the  pateutiufi  of  u  well-known  device  is 
ie  outcome  of  sheer  iguorance.  Men  who  know 
lotliing  of  the  sabject  biubr  of  pussibililitia  in  eleo 
work,  couinieiice  the  study  of  the  subject,  do 
netbing,  or  mako  souetbiug  not  illustrated  or 
iescribed  in  the  text-books  before  tbcm,  and  rush  to 
the  Patent  OHicc  to  secure  a  patent.  Once  in  a 
thousand  liiues  the  reault  may  ha  Katisractory,  but 
.  usually  it  leatls  U>  t  ronbl'j  nnd  lilii(;a(ion. 


PATENTS  AND  BALANCE  SHEETS. 

Those  who  have  carefully  sludiud  tbu  progrosa  of 

limited    liability  and    the   exploitation  of   patents 

low  that  outside  criticisma  as  to    the  value  of 

3t8  ore  often  incorrect.     In  the  prepai-atiou  of 

3ce  sheets  mucli  more  has  to  be  considered  than 

the  time  during  which  a  patent  bas  to  run.     If  tliis 

were  the  only  consideration,  a  constant  depreciation 

)f  betwt?Gn  7  and  R  per   cent,  calculated    npon    the 

jrigiiial  outlay  would,  upon  the  expiration  of  the 

the  patent,  wipe  out  the  coat  (ram  the  balance  sheet. 

[t  must  always  be  remembered,  however,  that  the 

'value  of  the  business  founded  upon  tbe  working  of 

patents  should    at  any   rate  for  a  few  years  be  a 

piogresstvc  one.    The  real  question  to  be  considered 

is  whether  or  not  too  great  a  sum  has  been  paid  for 

the  patents ;    if  not,  tbe  progressive  value  of  the 

goodwill  of  tbe  busiuess  abculd  about  equalise  the 

depreciation    that    should    be  written    off   against 

Lteots,     Thus  the  amount  shown  upou  the  balance 

^sfaect  might  well  be  a  constant,  and  at  tbe  e:cpiration 

of  the  patents  might  well  hv  taken  to  rupn^eiit  the 

goodwill  of  the  business.     The  great  diHiculty  to  be 

icountered  is  from  tbe  fact  that  at  the  expiration 

^of  the  patent  anybody  can  enter  into  the  business, 

_ftnd  frequently  some  of  tbe  men  who  have  leanit  at 

le  expense  of  the  company,  and  know  the  clieittitU 

'of  the  company,  do  set  up  iu  business  for  themselves, 

taking  away  some  of  the  cHeuts,  and  competing  for 

new  business.     Such  competition  reduces  the  value 

sf  tbe  goodwill,  and  therefora  if  the  money  paid 

Originally  for  tbe  patents  was   too  great,  the  due 

Jaliinctj  above  referred   to  mil  not  be  kept.     It  is 

difficult  to  appraise  the  true  value  of  any  put4>nt  at 

le  time  of  patenting,  but  a  fairly  simple  calculation 

the  expiration  of  the  patent  will  show  what  it 

[lould  have  been  if  our  contention  is  correct.    A 

aimilar   chain   of    reasoning    holds   good   in    the 

cwo    of  private    firms.    Here    a    patent  is  geue- 

ndly  tbe  outcome  of  experimental  work,   and   the 


whole  cost  of  thatexperimcntal  work,  as  well  as  the 
cost  of  tbe  patent,  should  be  charged  against  the 
patent.  It  would  be  best  and  safest  iu  all  cases  to 
be  able  to  put  the  ViUne  of  goodwill  in  a  bsdance 
sheet  as  nil;  but  it  will  be  seen  that  iu  the  majority 
of  cases  this  would  be  placing  ton  great  a  strain  upon 
tbe  profits  of  tbe  first  fourteen  years,  whereas  the 
fact  is  indisputable  tbut  a  good  paying  going  con- 
cern always  has  its  market  value — that  is,  always 
commands  a  price  for  goodwill.  Tbia  market  value 
is  the  exact  value  which  has  replaced  the  estimated 
vului!  of  the  patents.  Every  rule  hag  its  exceptions 
The  United  Telephone  Company,  for  example,  is  in 
tbe  peculiar  position  of  expecting  tu  be  troubled  at 
the  expiration  of  its  pKtcnts  by  Government  inter- 
ference, hence  is  in  a  position  wherein  the  ordinary 
laws  alTecliiig  business  are  iiHiperative.  Tbe  result 
may  be  to  give  a  fictitious  value  above  or  below,  as 
tbe  case  may  be,  the  true  value  of  the  shares.  Undot 
ordinary  conditions  tlic  Lruo  policy  iu  workijig  a 
patent  seems  to  be  to  make  all  possible  clienta 
friendly  inclined  by  producing  the  best  materials 
at  the  cheapest  rate,  thus  warding  off  danger  from 
excessive  competition,  there  being  no  reason  why 
an  old  and  well-satisfied  customer  should  leave  the 
firm  he  b»s  been  dealing  with  and  go  to  a  now  one. 


IHB.  VERNON  HARCOURTS  NEW  PHOTOMETER. 


The  holophotomotei-  h;i!«  iicti  (!('sij;ri(vl  in  order  to  ^etrid 
of  two  diffiailties  coDncctc«l  with  other  niothoUs  of  attaining 
the  Kline  object— tik.,  to  me:i.'«nro  lh(;li(:hLpmtll«d  in  avery 
direction  by  any  hmiiiioiw  source.  These  i|iffieiiltk«  .are— 
(1)  Tbo  movcmunt  of  tho  light  io  be  measured  or  of  the 
standurd  Inmp,  neither  of  which  \a  desirable  (3)  The 
errors  caused  in  the  measurcmont  of  lomptc  |>rovi(ted  with 
rofleetin^  fittings,  by  tho  as8uca]>tion  that  the  H&me  is  the 
zei-o  point  from  which  metuuromeiLts  should  he  mode, 
whorea«,  Ktrictly  sjieaking,  tbe  princijiul  focita  formed  by 
tho  reflector  should  be  tJikcn  at  the  Kero  point.  Inasmuch, 
than,  ( s  this  fiitiiB  may  bo  acvoral  inchus  awuy  from  thn 
flame,  and  »s  tlio  length  of  bar  iimwlly  employeil  is  SOin 
it  i*  evident  thai  geriou*  orron*  may  bo  intrfidiicod  liy  tho 
dilForonco  hotwiwii  the  real  mid  the  ujuumutl  zero  |ioiiil.  To 
establish  the  exiHtenco  of  aiich  an  error,  and  to  eb'miiiatf  it, 
two  things  are  necetiaary — \ni.,  tJiat  readinzRhniild  ha  taken 
with  bars  of  variuus  leiigtbK,  iind  tluit  tho  length  of  the  tur 
should  bo  very  great  compared  with  that  butwccn  tho  real 
Bourra  of  tight  and  the  fociia  formed  by  the  reflector.  Both 
the«9  points  are  aecurvd  by  the  UM  of  the  holophotometor. 
Tho  instrumoiib  is  mounted  upon  a  table  cainble  of  boing 
moved  iiearor  to  or  further  from  a  fixwl  table  contiiining  a 
gniduiited  bar  n-ilh  a  movable  disc  (say,  of  the  Lotheny 
puUcrri),  iuid  having  a  sUndwd  laiii])  liaod  at  the  xoro  of 
thu  bij.  The  Ump  to  Imi  moaMU-ud  is  tDOUiit«d  upurt,  or  is 
in  rigid  connection  with,  the  nio\'abl«  table,  sikI  is,  thervfore, 
not  uiovod  during  ;l  .norieA  of  reoulingH. 

The  hotuphulometvr  coiiHi«tt>  of  an  axis  working  friction- 
tight  ill  a  collar  HU]>ported  by  a  vortical  itiltar.  Tho  axis 
is  s«curate1y  tixod  at  tha  aamfl  height  ami  in  a  lino  witli  the 
centre  of  the  disc:.  At  the  end  nearest  u>  the  disc  U  pliK-ed 
a  large  mirror  with  iu  contro  coneouLrii;  nnth  thu  axiit,  but 
60  armoged  that  tho  piano  of  tho  mii'ror  mfty  be  inclined 
and  clamped  at  any  angltt  to  thnuxb.  At  the  other  «nd  of 
the  lixiK  ift  fixed  a  t«leKco(>ic  arm  c;u'ryiiig  a  timalW  mirror, 
which  is  camblc  of  boing  turned  into  any  n>iuirc<1  pofitiou, 
the  arm  being  rijjidly  tixod  to  the  rotating  axis  of  the  instni- 
ment,  to  which  is  aUo  attached  the  larger  mirror.  It  follows 
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that  the  ratat^r^-  motinnR  of  th«  mirrors  »bout  the  axis  are 
idAmicjil.  Tho  an^^  of  rotAtJori  iiri)  in«flAiire<l  hy  Ifin 
iiKlicalioiia  ii|»on  a  diviiiotl  circle  utUchcd  Ut  the  moving 
axis,  which  nro  iihown  by  ii  pDititer  fixed  to  the  upriijht 
support, 

Thu  iiiin'urR  ^rt'  iiiljiistml  in  )>iich  a  ^'^ly  thut  t)iv  li^lit  from 
the  lump  to  Ih)  me;isure<I  (alUupon  tho  smaller  mirror,  tlieiiwa 
is  reHeciei]  on  to  ths  larger  one,  atiit  finullv  aloti»  the  axi:il 
linv  of  the  iihutoiuubvr  dim:.  Ax  IxHli  iiUTTors  xitatv 
together,  it  follows  tbtit  if  a  hurijiontul  Iwam  ia  rcfl«cto(l 
eoiTBctly,  all  othoi-  Itennis  will  IIihI  their  way  iiluiig  the  axis 
of  th«  photoniotor.  If,  th^rfforc,  the  arm  Riiryirifj  the 
ADiall  miiTor  tio  movrd  thr»ii{;li  variiMis  ariultw,  it  iritl 
receive  tho  li);ht  omittod  from  the  lamp  at  tlio'u  aiigtov, 
ami  the  li^Kl  wilt  at  ovory  aiu;l«  be  transmitted  ulon^  tho 
axiA  (if  the  photometer.  Tim  diviiiei)  ciit'Io  in  miide 
Ur(;u  uiioiigh  h)  Kurre  at  a  cumuletu  ivreuii  of  all 
(iirect  Hght,  and  only  the  tight  falling  on  the  small 
mirror  vaii  fiud  its  way  to  tuo  ilinc.  In  onler  that 
iilrttoltit*!  :w  vrvM  ax  com[i:in4livu  Ici^U  iiuiy  liu  earned  out, 
onlv  one  :Mldittoiial  m<  asuremerit  newl  he  niade.  I1i<!  dircirt 
horiMHitul  li);hti.-'  muariurc<l  without  the  iiit«rpu«itiuiiof  tbe 
holuphotoineler  (which  is  moiintv'.  »o  :ik  1t>  Im>  o;t«ily  ninved 
iMit  of  the  diris!i  lino),  Ihvn  tho  mirroix  aro  intonaiKcd,  and 
a  new  meiuuronicnt  made.  The  additi--iial  [Kitti  tntvollud 
by  the  light  is  allowed  fur  in  calnilalioii,  and  Uiiiit  the 
ftlnurption  uf  tho  miiTors  is  fuiind.oncc  for  alt.for  the  juiti- 
ctUar  character  of  light  under  mca£urcmot)t<.  It  is  only 
necessary  aft«rwanb  to  niiiltiply  suliwpient  rained  by  this 
rineffi4:i«iit  uf  alotoqittuii  in  order  ui  ohUiii  ab«)oliit«  maa- 
Biircmotita  at  VArioiM  an"1os, 

The  cmploymeat  of  lairrom  in  pliot<(imotr)'  hait  Aoniotimee 
1*1  to  iwriutu  errors ;  bat  it  will  W  seon  l»y  th<?  foregoing 
doscriptioii  that,  inasmuch  as  the  relative  aiif^lo  of  th« 
mirrons  is  novor  changed,  and  ae  their  absoqilion  is  easily 
calculat«d  and  allowed  for,  the  only  objections  to  their  use 
hav«  h«i)ii  jrtiHiilod  »(piinst  and  avoided. 

In  onlcr  to  eliminate  the  second  source  of  error  men- 
tJoned  above — vix.,  tlut  nriaiiig  from  tfao  formation  of  a 
principal  foctiti— it  is  only  iieoe»iary  to  lake  a  series  of 
readings  with  the  tabic  in  on«  |Kisition,  and  then  mova  it 
to  a  ^eater  diabince  and  lake  Another  Hcrics.  H  a  focus  is 
fornieil  Ht  a  sufficient  distance  to  pnriduce  an  appreciable 
error,  it  will  clearly  appear  in  tho  diflorcnce  Iwtveen  tho 
readings  at  the  tvn  distaiicca  ;  and  then  it  is  only  nocosaaiy 
to  wheel  the  table  to  such  a  distance  that  tbediscrepincy  is 
inapprcciaMo,  In  other  words,  this  is  e<)ui\'alGnt  toitsinga 
bar  of  sufHcient  length  to  nuke  it  practically  inhnitu  com 
pared  with  the  distance  between  the  focus  and  the  real 
source  of  light 

Tho  instmment  has  boon  designed  specially  for  u»e  in 
lighthouHe  work,  where  it  l^ecomos  of  too  highest  im[H>rt- 
nnco  to  meaanro  aceiinitely  the  tf)tal  light  given  by  anv 
lamp,  and  not.  only  that  cmittvd  in  luiy  oiio  direction, which 
mar  or  may  not  bo  the  maximum. 

Proliminarv  expei-iments  miule  with  the  instrument  hy 
Mr.  Stepney  lUwwn,  al  tbo  vporlu  of  the  Woodhouae  and 
Kawson  Electric  Manufacturing  Com(Kiny,  liavoshown  what 
ft  valuable  instnimeiit  it  in  (or  tha  dutvriui nation  of  the 
eommen^ial  value  of  various  lamiii),  as  well  .is  forassisliiig  in 
thu  miiny  difficult  prublvina  of  the  difTiifiuii  iind  retlcilion  of 
light.  The  absorption  of  tho  two  mirrors  used  is,  as  already 
tioned,  stated  to  he  only  1-8  per  cent. ;  but  a  eerios  of 
leois  are  to  l>o  made  upoa  this  point. 


PRACTICAL   METHOD   OF     CALCULATING    AND 
DESIGNING  DYNAMOS  AND  MOTORS.* 

BY   F11AN1.IN   11.  c:flUt:KBIL 

It  has  hujfjMned  thst  a  large  inrt.  of  my  work  for  tbo  last 
three  or  four  yfsirs  has  involvc<l  tho  dcKigniug  and  calcu- 
latini^  of  tfui  projjortions  and  coiistiuits  of  dymimos  and 
motoru,  and  I  h»ve  nutnrally  colloetetl  a  nimiber  of  methods 
and  idtat  reUting  to  thi*  "ubjwt  which  may  btt  iniBriwtiit" 
and  iweful  to  olli^i^rs  working  in  tho  same  field.  Thu  mutliods 
and  views  which  have  t>cen  solectod  are  those  which  I  bavu 
found  by  oxperietKO  to  Iw  the  simpkM  and  most  generally 
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applicable,  and  at  the  same  timo  taors  than  sufllcioiilly 
aceuratft  for  most  practical  pnrpoaoa. 

Almost  cver>-one  interested  in  olect>icity  has  sem  tbe 
iinicies  by  Hopkinson,  Kapp,  and  others,  usually  entitled 
tha  "  Prwleiermi nation  of  the  Charactertstica  of  Dyiiamoa.'* 
Thcite  piipei-3  iirc  curUinly  vorj"  able  and  comploto  u 
mathumuticat  f«its  ;  but  I  will  venture  bo  say  thiit  very  few 
evur  .teLiially  r^wl  tlutst:  articles  through,  and  still  fewer 
l>erw!ia  luiderHt-ind  them.  This  is  a  fact— not  bwauso  there 
are  not  a  great  many  who  are  {lerrfectly  cajiable  of  iinder- 
Hlandiiig  such  ■irticles,  but  because  tho  latter  are  so  long 
mid  complicated,  and  w  bristle  with  Greek  letters  ami  the 
calculus,  thiit  they  are  very  uninviiing,  to  say  the  loaet,  sod 
ninety-nine  readers  in  a  hundred  turn  to  more  attnelive 
])arts  of  the  liook  or  |»por. 

In  comjiari^on  with  such  elahoi-ate  mathematical  struc- 
tures my  methods  seem  very  tluii  and  tr.i»KiKire«t  But  aa 
most  of  us  havo  noithur  the  time  nor  inclination  to  u.<ie  the 
complicated  methods,  and  ns  artiilca  and  Imoks  generally 
trcit  th(t  subject  in  lliat  way,  1  think  a  little  time  ouiy  b>o 
spent  pri>6tali1y  upon  tho  simpler  mothoils,  even  though 
w»nic  of  them  may  Imj  known  to  you  alrcvly. 

fifiimd  PrinHpUt. — In  the  firet  jJaco  lot  us  conxider 
briefly  how  a  dynamo  generu'es  cledfic  current  and  faow  a 
motor  dcveloiiH  niccii»nii-al  pi>wcr.  There  are  various 
ways  of  looking  at  the  generation  of  current  in  dyinuiMM, 
the  ordinary  one  being  the  cutting  of  magnetic  lines  of 
force  by  an  electric  conductor.  This  %Hew  is  very  satis- 
factory iu  DK'iSt  ca«ea.  but  I  tliink  it  i*  very  often  U>o 
mtriMivly  euiiHidoreiL  Kot*  instance,  take  the  o|d-fa«hioiiod 
Siemens  I  armatiu*e.  There  is  no  cutting  of  Unce  cf  force  tn 
the  ordinary  Keufce,  the  condnttor*  are  not  reully  in  tbe 
wiigiietic  field  at  all  ;  they  Hi-st  »Mrninnil  Ihr  Unra  itf  Jon*^ 
Ihrn  loiKe  (hem,  Otcn  Mmiun't  Ikmi  ny-iin  in  th*"  "ppinatf 
ilirfdvm,  and  so  on.  I  think  the  beet  way  la  to  connder 
the  voridnctors  a«  cutting  so  many  linos  of  force,  which  also 
means  ondoxing  so  nuiay  linos  of  force,  n-hich  altoroato  or 
change  in  intensity  so  mam-  times  per  second.  In  doscrilt- 
ing  tbe  calcidations  of  r.M.F.,  I  will  treat 'this  subject 
fun  licr  and  givo  tbo  actual  values  of  the  <litrorDnt  qiuntitios 
involved. 

liecfhpmml  of  Puwer  hy  ifotnr*. — An  eleclric  motor 
doToloiMt  miy-hanical  {lovor  in  exactly  the  opwrnto  manner 
to  the  generation  of  cunvnt  by  a  dynamo,  in  a  dyoouo, 
as  we  have  just  seen,  the  conducUtr  is  nuulc  to  ruvolve  in 
a  magnetic  fiehl,  and  the  current  is  prmluced  in  that  con- 
ductor. 

In  a  motor  a  conductor  carrying  a  current  and  pUrod  in 
a  magnetic  field  is  caused  to  revolve  by  tho  action  of  the 
mngnetic  field  ugion  tbe  current  In  short  a  dynamo  is 
a  purfectly  levcntiblc  machine,  capable  of  coinurtin;} 
mei-haiiical  wiwer  into  electric  cmrent,  or  electric  current 
into  mechanical  power,  just  as  the  u$e  to  which  it  is  to  he 
)ait  rei|uireit,  Identically  the  same  machine  can  h«  used 
for  liotli  nuqNmes,  and  excejit  for  the  mere  oaestion  of 
detail  ami  convenience,  there  is  no  necwsity  wtutei'cr  for 
even  nirxtifyiTig  the  design  of  tho  machine  to  apply  it  Ut 
one  pnrpuso  iir  the  other.  A  few  years  ago  it  was  not 
goiiendly  ailmitted  that  tho  bust  dynamo  is  the  best  motor, 
but  now  I  think  this  {act  Is  generally  n^cognidcd.  Tho 
experiments  of  llopkinson  and  others  on  tho  oflicienctoe  uf 
identiual  dynamos  and  moloi's  gavo  eobstantially  Lbe  sutno 
results  for  both. 

1  will  now  take  up  and  consider  wpomtely  tho  [mxIa  uf 
dynamos  and  motors. 

Tlvr  Armniure. — The  armature  is  tho  *m«st  inntortftflt 
olomonb  of  tho  machine,  and  is  by  far  tho  moat  flimcuh.  to 
correctly  design  and  properly  construct. 

There  are  two  genoru  typM  ol  ormatuma,  tho  "  ring  " 
iind  the  "drum."  The  ordinary  Gramme  ring  is  the  Im^t 
and  oiinplcnt  cxanifde  of  the  nng  annatnre,  nitd  t  havo 
always  found,  in  studying  or  pxpliiining  a  dyiuirao  or 
motor,  Ihiit  this  forui  »t  arniaturc  is  more  ciiatly  under- 
stoini,  and  the  magnetic  and  electric  actions  which  tflke 
phtci>arc  more  ap|)i<rent.  The  geiiei-al  itriocipli;  of  tho  con- 
atmction  of  the  (^'nimme  ring  is  illiutrated  in  l-lg.  1,  in 
which  A  is  tbe  armature  core  and  It  the  winding.  Tho 
a^K-antages  of  the  Oranune  ring  are:  First,  the  diainelor 
can  be  incroaaed  indefinitely  without  necesaarily  increasiD)} 
Ute  length  of  o&vlt  couvolulion ;  Mid,  for  most  purposee,  • 
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large  diamoUr  of  iroiAturo  is,  in  my  opinion,  vory  dcsir- 
iiblc  8i»»ttuJly,  the  cmivoliitioiis  fonniii);  ttie  u-imling 
of  a  Gramme  ring  do  not  cros*  each  olLer,  ami,  corue- 
quontly,  tliera  in  lowt  linbiUty  to  fthort  circiiite.  The  di?- 
aiLvitiit2}:cs  of  tho  Oraninia  Hug  aro :  Firat,  the  cn^wd- 
ing  together  of  the  vrire  on  the  JimiJa  of  the  riiix,  u»mg 
to  the  fact  thut  tho  inaide  clreumforanc^  is,  of  course,  less 
than  tho  uub«idoi  uid,  aocotKlly,  the  nicchiitiical  difHculty 
of  carryitif;  or  supporting  the  wire,  due  to  the  fact  that 
the  wire  is  inter[K»ii(l  bntwocn  the  iron  ring  a-ud  tUo  shaft. 

The  <)rdiniirj'  form  of  drum  armature  is  the  Siemens,  the 
general  priticiitlu  of  which  i^  shown  in  Fig.  2,  ntid  which  is 
the  ty|)e  mnnt  geiienilly  :ulo]>li!<l  by  the  bci^L  miikars  nf 
dynamoj*  at  tho  prtwont  time.  For  the  sake  of  simplicity 
billy  two  convolutiuns  of  winding  am  represotilod.  The 
udvantago  nf  the  Siumuns  iimintnn!  is  ita  Holid  muiihiinic:).! 
vMiistntctiori,  the  iron  VRutnco  core  being  mounted 
dii'ocbly  ujion  tho  ehiift.  Tho  diiuulriinta;;ea  nre ;  Kirsc, 
the  tsDiidl  itiamet«r  which  ne  are  obliged  to  use  in  order 
not  to  inercase  the  length  of  tho  wiro  Across  tho  ends,  which 
is  usually  considerod  tu  bo  doad  or  ufidoaa  viro.  Secondly, 
th«  piling  up  of  wire  an  the  ends  where  tho  convnUitinns 
cross  each  other.  There  are,  of  eourflc,  viLnon>'  furnifi  nf 
nnuitturets  and  »jiiic  which  do  not  even  comv  mider  the 
two  cliismw  which  1  have  K|>okDn  of,  but  it  would  only 
eonfuse  thu  subject  to  attempt  to  consider  nil  tho  fornyi, 
and  if  the  two  most  typical  and  iroumoJi  forms  ore  clearly 
iiuder^tK'od,  it  ia  a  cunipamtivcly  eaxy  matter  to  apply  the 
priuciplas  to  any  olht-r  mocbiaa. 

Bief-tronwtm  Forfe.-  The  E.M.F.  which  a  given  lu-matuiij 
is  capable  of  develuptitg  may  bo  culculatod  or  produtoruiitictl 
without  l4-ying  it  experimentally.  It  nuy  also,  of  t-oiuse, 
Iw  t«sted  by  aetual  trial  in  ranoa«  ways.     There  are  a1») 
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MvOTal  difTarent  w;»yp*  of  ndculating  tho  E,M.F.  Those  arc 
penorally  over-compliealod  and  awtruae,  Jind  is  the  mo»l 
difficult  piirt  (if  thi;  [iiiilht9nL4tii:.d  unalyMs  of  ilyTiamos,  o( 
which  I  huva  »]r»;i(ty  KiHiki^n.  A  very  simple  method  o<f 
calcutuiing  the  E.M.F.  in  any  given  case,  and  one  whirh  I 
hare  found  to  give  excellent  resiill«  in  a  number  of  cases,  is 
as  follows  :— 

I>ot  us  Ijike  n  typical  machine,  such  as  is  shown  in  Fig. 
3,  for  example,  in  which  A  is  the  armature  core,  B  the 
eiterior  and  B'  the  interior  (K>rtiun  of  the  winding.  N  and 
8  the  itole  [noccx,  CC  Iho  field  niiignet,  DD  the  ni>ld  ni:ig- 
n«t  coils  or  winding,  and  E  tho  yoke.  Assuming  the  ntdial 
tbickneaa  nf  the  ring  tn  ho  Ini.  and  itx  length,  ]>.i-ral!el 
with  th«  shiift,  to  lie  Xm.,  then  thu  ertws  section  of  one 
«ide  of  the  ring  will  bo  throe  stiuare  inches.  Now.  in  calcn 
lating  the  E.M.F.  we  can  only  take  one  side  of  the  ring, 
hocsnse  the  Iwn  sides  are  in  multiple  arc  and  do  not  add 
their  K.^f,K,  to  onch  other,  but  merely  unite  snd  flow 
out  tfjigcthcr  at  the  bruHhoe.  I  have  found  hy  rc|HiBte(l 
exjxsrimeiita  that  nifJt  amnJntiim  yeatmtf^  from  jg^  to  f^ 
of  a  roll  pfr  ^jiutrt  ijfh  */  itriTi/U\irf.  eort^  vxlh  1,000  r^wriils 
per  minHif.  This  is  entirely  independent  of  the  length  of 
the  convolution.  The  outer  convolution  genemtex  no  more 
E.M.F.  than  tho  inner  ;  tho  nrna  of  tho  core  alone  detnr- 
miiios  the  RM.F.  pruduccil.  If  wo  double  this  ore*  we 
double  the  E.M.F.,  other  thiiig»  twing  t-tgiul 

I  assume  1,000  revenuiU  pi>r  minut«  as  a  standard  oase  ; 
it  is  (w»y  U>  remember,  and  it  is  not  very  far  removeil  from 
tfac  numl)cr  which  actunlly  takes  plii«!  in  \mLcticc.  One 
thousand  reversabi  is  i»([iia1  to  500  revolutions  in  a  2-pole 
OMtfihioe,  becAUM  in  one  revolution  the  anoature  core 
puBOB  onc«  under  the  north  pole  and  once  under  tb«  south 
pole 


I  une  tho  term  "  roverduls "  irwtead  of  "  revolutions " 
Lcoaitse  it  is  general.  Fur  example,  in  a  multipolar  tnachiiie 
of  4  poles  inoi  0  would  be  four  reversals  per  revolution. 
Now,  in  the  machine  we  are  eonttidering  there  ure  3  square 
iiKhea  of  nriuature  core  on  c^tch  Hidu,  and  a&sumiiig 
I,dOO  revolutions    iwr    minute,    ur  S,000  reversals,  and 

assuming  300  coiivomtion«  of  wire  on  akA  fuiif  of  the  ring, 

«  ■*  (inn 

we  will  have         (volt)  x  3  (sq.  in.)  x     '   —  (revencdii) 
100  ^       '  ^  '       '        1,000  ^  ' 

X  300  (convntutJons) ;  or,  yj?  *<  3  ^  3  x  300  =  81  volts 
as  tho  K.M.F.  produced  in  this  |NLrticular  case.  I  itssunie, 
of  course,  tfaut  the  annattire  core  is  saturated,  or  nearly 
suLu'atoil,  maziiriicaliy.  If  it  is  only  half  8.-ititrated,  then 
the  P-M.F.  wHl  only  Iw  one  lialf  of  81  volts. 

In  the  ease  of  the  Siemens  arnuitun,-.,  tho  cfx>se-«ection 
t^i  bo  itsc<l  in  thifl  calculation  is  tlie  full  croas-st'ctiiin  of 
the  ormalurc  core,  because  e.tch  convolution  pjKsat  oiU.irely 
round  the  coro.  Therefore,  if  we  have  a  core  Mn.  in 
dUmotor  and  t^in.  long  wo  will  have  -10  siptaro  inches  of 
crtMs-soctioii ;  but,  as  in  tho  cane  of  the  Gramme  ring,  we 
must  uso  only  half  tho  cnnvolutions  in  the  calculation, 
boi-aiiHu  the  two  halves  of  the  windiug  gorrenita  15.M.F.'s  in 
iMultiplu  arc  with  cjich  other  and  not  in  sariea.  In  a  pro- 
cisoly  similar  manner  wo  may  cnleulatc  tho  tlM.F.  in  any 
machine  by  simply  maitiplifing  .^  frrJtJ  %  ihf  cr<«j  veWwn 
"/the-  amuUaif  anv  in  aqvare  mchea,  iintl  In/  ihe  nHintier  »/  cor*- 


Fio.  & — UetfaoiU  of  Motor  Convtniull'iu. 

mhiliinig  ill  s^rus  uilk  tncli  other,  nnd  dy  the  nfnttbet  «/*  tmtJi 
iJuil  J,000  reirrfith  "rear  in  one  minule, 

Firlii  J/(((/nc/,v.^ln  dciigning  the  lioid-miignet  oi  a  machine 
the  tirRt  ijiiestion  to  dpcidF.  is  thn  material  out  of  which  it 
ia  to  he  made.  Thi>  \xitai  datji  I  have  seen  give  the  rela- 
tive magnetic  peniicability  or  magnetic  coiulucting  [tower 
of  ditfcrent  irotiw  ax  follows  :— Cast  iron,  10;  malleable  cast 
iron,  12;  he^t  wrought  iron,  18.  We  see,  therefore,  that 
wr«ii}{ht  iron  ii' docidtnlly  butter  than  eithercwst  or  malleable 
cut ;  but  in  some  cases  coiisidenitions  of  cheapnoiM  or 
peculiarities  of  form  may  make  cast  iron  preferable.  W'heti- 
over  cast  iron  is  useil  in  place  of  wrought,  the  cross  section 
uf  tho  c;uit  iron  should  1*6  incroase'l  in  [troportion  u>  its 
lower  inn^netic  conducting  [wwer,  i./.,  anj  cast'iron  [lorlion 
or  ]K>rtions  of  a  magnetic  circuit  should  be  made  at  least  I J 
times  as  large  as  ttie  vrrought  iron  ]iortions  of  tho  aamo 
circuit.  The  second  consideration  in  designing  the  field 
magnet  is  to  make  tho  msgnetic  circuit  as  short  m  [muiblc  ; 
\.c.,  tho  cores  should  be  made  no  longer  than  is  absolutely 
necessary  to  get  the  rofjuirrd  amount  of  wira  on  them. 

The  polo-pi«ees  should  gcncndly  he  made  larger  than 
tho  field  cores,  jiarticularly  if  tboy  are  of  cost  iron.  By 
making  the  pole-pieces  hrger  in  cnwH-soction,  and  covering 
more  nf  the  surfaco  of  the  armature  than  the  urea  of  the 
cross-section  of  the  core,  wo  reduce  souievrhat  the  magnetic 
rcaiataace  of  the  circuit,  and  iu  must  cascis  there  is  no 
objection  to  this  increase  in  size.  I  do  not  believe,  how- 
over,  in  covering  too  much  of  the  anuature  with  the  pole- 
pieces,  bucauHt!  if  the  exlremities  of  the  {iolc-|>ioci.''n  are 
brought  cluse  together  tliere  is  loakugv  acroH«  Iwtwocn 
them.  Furthermore,  tbo  nautral  xone,  wbcna  there  oi'o 
uo  magnetic  lines  of  force  piiesing  into  the  anuuture,  is 
reduced,  and  it  })ecom«a  just  so  much   more  difficult  to 


set  and  keep  tli«  brn«hi»  at  the  nentral  point.  Ench  polo- 
piocQ  shoiilu  cover,  in  ordinary  coaes,  frgtn  \  to  ^\  ot  Ihe 
ara)».tur«. 

Tho  piYiiiortiori  Uetwocii  the  cross-section  of  the  field 
eoro  ftiKl  lliiit  uf  the  armiLtuni  cure  as  eivun  by  Hupkinsoii, 
Dngald  .Tiii-kjion.  ant)  othei-9,  iuv\  wtiioli  Hgreen  wilh  my 
oini  exjierieH'Ce,  is  lliiiU  ilm  latter,  to  bu  70  or  80  jwr  i-eiit. 
of  tb«  fonaor;  or  in  utli«t'  words,  tba  cross-eocLiuii  of  t-lie 
field  cord  should  ho  one  }  or  {  grMter  tb«n  that  of  the 
amuitiire  i:nre.  assuming  Iheni  both  to  \te  made  of  the  same 
nialeml,  if  the  fivid  euro  1m)  iiiadu  of  i-ant  irjri  luid  tho 
Armature  coro  of  wrought  iron,  thon  tho  field  should  be  at 
least  twico  th<:  aroa  of  the  amuiiiire  oore. 

The  field  wiiidin^  rvtquirvd  to  obuiti  magnetic  Kitumtioti 
or  to  ftdiv  churgo  tho  ningocts  depends  somou-hat 
upon  tho  kind  of  iron  and  othor  conditinnx,  hut  I  havo 
found  that  it  is  affei:i«fi  very  grwatly  liy  the  disUiiice 
between  tfa«  jiolo-pioccc  nnd  tho  arnnttiirv  coro,  or  what  I  cull 
the  magnetic  "  juin|>ing  a^)ai;«  " — that  is,  where  tho  tUKg- 
nctism  p.iHHRs  thriHigh  the  air,  which  in  of  very  great 
nmj^nelic  rftsiatnnw.  If  this  stpoeo  between  iron  and  iron 
i«  |in.,  it  lakta  about  1,000  ampcrc-fcot  per  HijUAro  inch 
crois«-«cction  of  fichl  core  to  sat<ira<o  it ;  if  the  space  is 
jin.,  it  takes  ahout  700. 

You  will  notice  that  I  epoak  of  atnporo-fool  instead  of 
u.nipuru-turiiK,  tho  term  ordinarily  naod.  I  Aa  this  bocauae 
I  have  found  that  ampere-feet  upply  to  any  nxe  of  magnet, 
whcreis  tho  amporo-turiii;  vaiy  very  greatly  with  dilferent 
sizoa  of  magneto,  It  must  bo  ubviouH  to  anyone  that  an 
ampere-turn  in  the  caxe  of  n  magnet  lin.  in  diametor  u-iM 
not  produce  tho  Rame  nutaber  of  mngiietic  unib«  that  an 
impcro-turti  will  in  the  case  of  a  magnet  1  ft.  in  diameter  ; 
wbereas  a  given  number  of  ampere  feet  will  always  produce 
the  aame  magnetic  effect,  whetnor  they  mirrmind  a  lin.  com 
or  a  IfL  core;  providwl.  of  «>urBc,  the  luturatinn  point  is  not 
passed.  To  teat  the  universal  ajiplication  of  nmperp-feet,  I 
applied  it  first  to  the  caRo  of  a  J  h.p.  motor,  and  thon  to  a  500 
liftlit  dyiiumo,  both  of  which  worked  at  tho  satunition  point, 
and  I  found  that  prueisidy  the  aamo  number  of  amircrc-fcct  arn 
required  per  stjuan!  inch  of  crosii  section  of  tieln  core  in  the 
one  case  an  in  the  utfavr.  I  luivu  lUau  applied  it  to  iiitci- 
mediatu  casc«,  and  it  holiht  goo<l8  with  sufficiont  closeness  in 
all  cases  that  1  have  come  aeroiw.  I  should  say,  however, 
^lat  1  have  not  applied  it  to  the  ca-<ic  of  ca.tt-iroTi  mnji^netA, 
and,  thcrvforo,  cunnut  speuk  positively  uhoul  them  ;  but  I 
su[qK»e  it  would  apply  to  them  ^Iso,  allowance  being  made 
for  the  different  magnetic  perraoahility. 

Cnrrfiit  (7iEpin/v.  — The  amount  of  current  which  a  given 
lize  wire  is  eapnbte  of  cnnyinit  is,  1  think,  one  of  the  moat 
important  (ptostions  involved  in  the  dceigning  and  calculat- 
inji  of  electrical  machines.  It  is  not,  however,  by  any  means 
a  difiicnll.  niiithemutical  problem  to  ao]v<>.  The  Bimple  rule 
ia  that  a  gooil  copjwr  conductor  should  hiivtt  a  croBs-at-tticni 
of  from  600  to  1,000  circular  mils,  jicr  ampere  of  current 
carried.  The  ctn:uliir  mils  are  simply  the  sipiore  of  the 
diameter  of  the  conductor  in  tboiifi.rtiidt))s  of  an  inch  The 
carrying  capacity  Ut-ponds,  of  course,  upon  theconditionH  in 
each  piuticuhu-  case.  If  the  conductor  is  so  situated  thut 
it  may  reailily  lose  the  heat  produced  in  it  by  the 
ourrvut,  its  carrying  capacity  is  increased.  A  single  wire 
ex{i06ed  to  the  air  will  cany,  without  overheating,  much 
more  current  than  a  mass  of  conductors  lying  close  t«getlifr. 
This  applies  to  thickness  of  winding.  A  lield-magnvt  coil, 
for  example,  should  preferably  be  not  mure  thnii  ori«  or  two 
inches  tbiL-k.  If  ihickor  than  this,  the  heat  is  apt  to  accu- 
mulftlfl  very  objectionably.  Other  things  being  equal,  a 
small  wire  will  tarry  relatively  mrire  turreiit  than  a  large 
one,  li4K'auso  it«  radiating  surface,  as  cuniijarod  with  il«  matit, 
is  greater  than  in  the  case  of  a  Uiick  wire.  If  conductors 
ATQ  always  made  at  least  HOO  to  1,000  circ.  mile,  pciamiiero, 
tboy  will  be  right  in  ninety-m'ue  caae^  out  of  a  biincli'cd. 
The  error  should  be  made  on  the  safe  sirlc. 

Pomer. — The  |K)wcr  of  a  motor  or  output  of  a  dynamo 
may  be  determined  bv  calculating  the  E.M.F.  and  current 
capacity  sepiiraUily  by  mcan!4  uf  the  rule*  explained  nbovo, 
and  mullijilying  the  two  together.  Tlic  proiluctwill  bo  the 
{K>wcr  in  walta.  Tho  h.p.  is  foiuid  by  dividing  tho  number 
of  watte  t>y  74G. 

A  8t«tic  method  of  testing  tha  power  of  a  dynamo  or 
motor  is  repre«onled  in  Fig.  4.     It  consiste  in  chimping  an 


arm  upon  the  shaft  of  the  tnoeliine  so  tliat  it  cannot  turn* 
and  then  weighing  tho  puli  which  the  armaturu  Hxerta 
with  a  given  current.  Tho  power  in  foot  pounds  per 
minute  is  e<jnal  to  the  pidl  in  pounds  mnlipliod  by  6*J8 
times  the  length  of  the  arm  in  feel,  and  that  prtniiict 
multiplied  by  the  nurabtirof  revolution*  per  minutOftt  which 
the  machine  is  intended  bo  nui. 

This  static  method  is,  of  course,  not  as  perfect  as  the 
ro^'iilar  Prony  brake  test  with  tho  armature  running,  fa 
tho  brakq  test  the  clamp  (in  Fig.  \)  is  loosened  so  aa  to 
give  just  sufUcient  friction  to  alTnw  the  machine  to  run  al 
the  prop  r  «|K!ed,  the  power  Iwing  calculated  precisely  as 
in  trio  static  teat.  The  running  teat  is,  however,  very 
much  more  dilticuU  to  carry  out,  because  the  friction  hu 
to  be  adju>l<Kl  to  exactly  the  right  jioint,  and  it  is  very  much 
more  difficult  to  weigh  the  pult  excrtwl  by  the  armature 
when  miming  at  a  nigh  speed.  An  approximate  teat  u 
infinitely  b«tl«r  than  no  test  at  nil,  and  there  are  a  f^roat 
many  cases  where  one  would  go  without  making  any  toe* 
Tiithor  than  try  a  running  one  ;  whereas  tho  static  way  is 
so  simple  and  short,  and  reipiires  so  little  adjustment  that 
one  is  not  so  likely  to  shirk  it. 

Aa  a  matter  of  fact,  the  static  method  is  quit*  acctirate 
for  machine-t  of  high  etiiciency,  because  in  a  really  good 
machine  of,  say,  90  per  cenL  efHciency,  all  the  losses 
together  uxu  not  over  10  nor  cunt.:  and  the  Foucault  currenUi 
attu  resistance  of  air,  which  are  the  only  losses  which  can- 
not lie  tested  statically,  are  only  a  portion  of  thta  10  per 
cent.,  say,  half  of  it,  tiiKl,  therefore,  do  not  alTevt  the  result 
very  greatly,  tn  fact,  by  allowing  five  or  six  [Hjr  cent,  for 
these  two    items    the    results    will   be   almost    perfocUy 


Fill.  4.^Mctlicxb  orMot«r  Cbiwtnietion. 

accurate  iu  most  cases.  I  am,  of  coune,  here  oaly  coa- 
atdering  the  testing  of  a  machine  at  or  near  its  full  power  ; 
if  it  bo  tested  statically  nt  low  [towers,  the  errors  will  be 
increased  proiwrtionally.  Hnt  certainly  the  reaulta  nt  full 
{Kiwvr  arn  roally  those  which  it  i»  must  important  to  know. 
Any  machine  wnich  is  ho  inefficient  that  this  method  does 
not  "pply  to  it,  is  so  poor  that  it  ought  not  to  be  built  at 
all.  Ibc  time  for  ineSicienl  uiid  improperly  d<Mtgned  and 
constnictod  machines  has  gone  by. 

This  same  static  method  of  testing  power  which  I  hare 
just  describo'l  enable*  us  also  to  determine  the  counter 
KM.F.  of  a  motor  or  the  direct  K.M.F.  ol  a  dynamo 
running  at  a  given  speed.  The  some  arrungement,  shown 
in  Fig.  4,  is  used,  and  tho  pull  exerted  by  the  armature 
with  a  given  current  (Ktssing  through  it  in  woigha)  aA  liefure. 
Wb  have—  B.  ^f.  F.  x  airmtt  x  4+i  =.  6  28  x  md.  x  PiUl  x  JUrw. 

H.M.F.  is  ox|rreasud  in  volts  ;  citrrtM,  io  amperes. 

I  W3tt  =  4-t^ft.  poiuids  [MT  minute. 

6'2«  =  circumference  of  circle  when  mdius^  I. 

Rait.  =  nwlins  in  feet ;  /*«//  ^  puU  io  poimds 

An*.  =  revolutions  per  minute. 

Astmming  £.M.F.  =  1  volt,  and  rorf.  =■  IfU,  the  equation 
liocomeB— 

r,„  "  7-04  X  maacu 

That  i»,  the  rvvolutioas  pur  minute reiiuirod  to  give  1  volt 
ore  c(pial  to  seven  times  the  amtmros  in  tho  armaUirc 
divided  by  the  pull  in  pounds  nt   lit.  from  the  centre. 

Let  us  now  apply  the  foregoing  methods  to  an  actual 
example. 


ErampW- :  Let  it  be  required  Ui  deMga  a  team  wound 
o^  to  give  I  lj,p.  at  1,500  revolutioTis  |ier  minute  on  k 
Itiunnore  constant  current  cironit. 

In  the  first  place,  it  in  necewary  to  chooM  a  cvrtaiti  foi'tii 
of  luncbine.  Tbo  ring  Mrmatma  is  well  suited  t<>  siiiul] 
motors,  t)ecauco  it  is  not,  relatively,  sn  smull  in  diameter; 
therefore  wo  will  soloct  that  one  iw  our  ty|»a 

Tho  Itest  vny  to  begin  the  caictitutiori  ix  to  iiMuiiie  h 
certain  diameter  of  urmaturo  whicfa  wc  think  to  l>e  abnnt 
right 

If  it  is  found  to  1*6  too  larjje  or  too  wiuull  we  can  cbniigc 
it,  and  the  lime  dimnt  i[>  tignrinj^  nptm  the  iiiciirruit  tiize 
will  n..l.  !..•  ('wt.  f.ir  it  will  help  an  in  uak-uliitin^  the  ri^ht 
Itizc     1  hiivi:  always  found   it  wMI  Ui  work  nn  )K>lh   tiilrn 

>  the  correct  niif.  in  order  to  \w  surer  of  not  innkiri};  :i 
aiid   to  BOO  tho  offect  of  changing  the  ditluretit 

Jlfmnhir*. — Assiimitic  a  ring  armature  6ln.  in  di<inetCT 
when  complete*!,  und  allowing  iin.  on  euch  luJc  fur  winil- 
ing,  the  iron  core  will  bo  Aio.  in  iliHiiiotvr.  Since  Lhe 
unuding  i»  Jin.  thiclcnusa  on  the  outside  of  the  ring,  it  will 
be  about  twico  as  thirk  on  tho  insi^le.  owins  to  the  anmllrr 
circumference;  mid  allowing  lliii.  for  llic  shaft.  Ac,  wo 
find  tliiil  tho  incide  di;tiiioM!r  of  Ihu  iron  core  muKt  l>e  made 
I   +   1  +   li   =  3iin.     Therefore,  the  radial  tbickiie**  vl 


the  iron  ring  A  (f^g.  .'))  will  Iw  jin.  (on  each  o'dc),  (inte 
3j  +■  3  +-  J  =  S.  A»itniing  thiir.  the  iron  tore  i*  2Jin. 
long,  ihi 


e   cross-MCtion    of   euch  side   of  tho  ring  will    l>e 
21xj=l^    flfiimrti   inchts.     The  iron    rin^'  l>oin>;    >^iii.  in 
i        diami  ter,  thn  hulf  (!ircuni  fere  nee  will  be  very  riourYy  8tn. 
I  Since  the  mot^r  is  to  nm  on  ti  10-iim|wro  circnit,  each 

I  bulf  of  tho  armature  winding  will  have  lo  cirr>-  !>  am[]ereA, 
I  since  in  the  Gramme  armature  the  current  divide*  into  two 
I  pniu.  It  baa  lieon  stated  nbeve  that  800  cine.  mils,  per 
I  iimporo  is  u  good  fijfare;  thtiroforo,  the  »ize  of  the  wii-e 
I  ihoidd  be  5  x  BOO  =  4,000  dm.  mtk  Ifeferrln^  to  -.t  Uible 
^Kpf  wire  gauges,  we  find  Ko.  14  11  and  S.  ^  4^,IOl)i<ir<;.  mils., 
^Plrkicfa  we  take.  No.  14  wire  is  -0S4  in  diumotor  nuked, 
^^  and  allowinj;  OIU  for  in§uUtion  (average  allowance),  we 
have  -076  an  total  diameter.  Thfirefore  No,  14  ivill  lay  13 
to  tho  inch  {13  x  076  =  -988). 

Atjuin,  aincu  the  half  drciimforoncc  equals  8in.,  one  layer 
will  require  a  x  13=  104  convoluliona,  and  ax  we  have  lin. 
space  for  winding  we  can  have  S  laytnt—  ASO  con  volution*, 
and  Htill  space  enough  for  cluimncc.  Koch  convolution  is 
about  7 ill.  long  (S^ -l- 1 +  2^  +  I),  making  300ft.  of  wire, 
weighing,  oeeonlingto  «irc  table,  Ti  |>nuiidH,  on  enrli  fuVf  o\ 
armature,  ur  10  |ioun<Jn  of  wire  in  all. 

We  La VI'  ieen  abuve  that  lhe  volta  produred  by 
a     machini)  *=    -OSo    x     croBs-aectiun     x     convoUitiomt   x 

Nft  oj_i;everaol5     HulBtituting  tho  valnca  wc  have  in  this 
1,000  '^ 

liar  ease.  036  x  I J  x  520  x  A?i^=  1023  volts.   That 

^  1,000 

"is  fo  say,  the  counter  KM-F,  developed  by  this  motor 

niniiing  at  l.riOO  rovnlutioTis  yer  minute  will  be  102-3  volt*. 

"  iiHo  035  in  this  aiae  becanno  it  is  an  averajje  value;   but, 

robably,  '03,  which  I  need  befure,  i«  a  Miner  and  safer 

figure. 

FM-Afif/jDfl  Corfs. — The  cross-section   of  each  side  of 

lie  armature  core  we  lia»'e  deternuned   to  be   1 J  sijuare 

Inchoa,  and  both  Eidui  added  would  be  3J  H(]uare  inches. 

Therefore  the  field-magnet  will  havo  to  be  sufficiently  largo 

^to  fully  saturate  thin  area :  or,  aa  htu>  alrvady  lioen  sl^iuid, 

Kiut  25  per  cent,  greater,  whi^h  would  make  it  4)  sijnare 

inches  very  nearly.     The  diiiniotcr  of  core  con"e«[x^nidiiig  to 

this  cross  section  is  2Jin.     This  is  thv  nrojUT  diameter  (ur 

MTOUght-iron  core;  for  c-ist  iron  it  ehould  be  .iliout  70 

cent-  greiLter  cross-Beet  ion,  or  SJin.  in  diaineter.    The 

yoke  should  be  made  at  Ie;ut  ucjuaby  lui-ge. 

/"ietd-Miiffinl  H'iiuiing.  -Hinco  iJio  field  winding  carries 
ke  whole  current  of  10  .imuoro*,  it  should  l>c  of  about 
^"10x300  =  8,000  cirr.  milH.  =  ^n.  11  wire  In  the  case  of 
ibo  lield  winding  a  ^'ize  larger,  Xo.  10  is  aafcr  and  better. 
The  length  of  wire  rci]uin.^d  to  obtain  teutnnitioii  with  a 
distuiuc  of  ^in.,  lictweon  the  pole  [liucc  and  arniuture  cui-e  is 
1,000  amiere-feet  jier  square  inch  area.     In  this  case  the 

I field  core  is  i  j  square  inches  in  section.     Therefore,  we  shall 

^Kwod  4,750,  ray  &,000  ampere  lect ;  atid  since  the  current  is 
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10  amperes,  the  ncc«vuiary  length  nf  wire  is  500  foot,  includ- 
ing botfi  coreit.  weighing  about  20  |y^unctii  instdated.  The 
cores  are  "ijin.  in  diameter,  or  about  »<in.  in  oircumforouce ; 

therefore,  there  will  W  1^''_!_^  =  750  convolutions,  or375 

on  each  core.  (Tho  number  12  in  the  equation  ntindd  for 
the  number  of  inches  in  a  font.)  Karh  convolution  occupies 
Jill.,  and,  asjiiiming  the  core«  to  i»c  Tin.  long,  each  layer  will 
have  ttG  turns,  and  tbf  ro  will  lie  seven  layon. 

Tho  resistance  of  iiOOft.  of  No.  10  wins, acoording  to  wire 
tnblo,  i*  )f  ohm  ;  iiml  therefore  the  fall  «(  potential  in  the 
liuld  winding  with  10  an>pore«  v  ill  be  ^  vult«,  aot.-or'ling  to 
(thm's  law. 

Wo  have  adcnlateil  that  the  nrmatura  will  have  two 
circuits,  ciich  conei.fting  (d  300EU  of  No.  H  wire.  The 
renislancu  uf  one  of  these  is  '8  <  hm,  and  of  two  in  multiple 
arc,  as  is  tbu  case  here,  is  '4  ohm  ;  consequently,  tho  fall  of 
jiotential  duo  to  the  resistance  of  the  armature  is  4  volts. 

Tho  counter  H.M.F.  has  lUreaily  lieen  found  to  bo  102'3 
vultii:  adding  to  this  the  drop  nf  5  volts  in  lield  and  4  volts 
in  armature,  we  have  111-3  volta  as  the  total  E,M,F. 
reijiured  lo  lie  supptieil  lo  the  motor,  which,  multiplied  by 
10  (umpi!i-es)  gives  1,113  watts  aA  the  tot;d  electrical  (xiwcr 
ab«ur)iml  by  it. 

The  net  commercial  elHciency  of  such  a  motor  should  l>e 
7.5  |)er  cent.,  henca  the  actual  mechanical  power  developeil 
will  be  o'luivalvnl  to  '75  y  1,113  =  834  watts  ;  and  allowing 
10  per  cent,  more  as  a  margin  we  have  7^'0  watts,  or 
1  \\.\y,  ahnotil  exactly,  ad  the  Lnie  working  pewoi-  of  thi« 
mot/jr. 

In  the  same  way  and  nsing  exactly  the  samo  duti  and 
]l^ndpleJ^  any  other  motor  or  dynamo  may  bo  dofligne<l, 
and  its  proportionx  and  contiLints  predetermined, 

1  havo  assumed  throughout  the  abovo  that  the  materials 
And  cniiatruclion  arc  good.  Tho  wrought  iron,  copper  wire, 
tic,  should  of  course  lie  of  gO'>d  ipulity.  The  ami^turo 
core  should  lie  marlc  up  of  turning-  of  wift  sheet  iron,  jii>pn 
rated  l>y  ti&suo  [laiicr  or  other  inatd^tor,  and  tho  «linft, 
brarings,  and  other  mechnniral  |karts. should  be  Wkc  enough 
ami  piYi|wrly  mad*-.  DtberwiRi^  tho  mrn-hine  will  not  come 
out  as  it  should. 


WEYHEHSCH    BATTERY   TESTS. 


We  liavo  retroived  the  following  report  nf  Messrs.  H. 
Alabaster,  Oatohouso  and  Co.,  made  to  Mr.  McKcnzio, 
relating  to  a  now  primary  liattiry,  wbirli  is  interesting  in 
that  the  rcsidt  shows  a  nuutT  resmlt  to  the  thcorotical 
onnMiiinpt  on  of  sine  than  has  hitherto  l>ee.n  tho  cwte.  in 
primary  baltctrieE. 

"  to  compliance  with  lhe  r<  qiu^t  whi(?h  von  made  to  U4 
tou'^rdit  the  end  of  last  mondi,  tb.'tt  wit  shonld  conduct  a 
scries  "f  tests  with,  and  report  noun,  a  iiuw  dc|M>Uriising 
liquid  discovered  by  M.  WVyniirHcn,  and  oniploytd  in  lat- 
teries nf  the  KniiMon  tyjte,  we  beg  to  submit  to  you  tha 
results  uf  our  invcutigations. 

"A  preliminary  trial  was  ma<lo  with  three  square  uiioii 
jam,  each  having  the  following  internal  dimensions  -  8|ii). 
by  K^in.  by  13in.  deep.  The  quantity  of  sulphuric  acid 
and  water,  in  tJie  propurlioii  of  1  to  20,  in  e>ch  jar,  was 
aliunt  10  pints.  InimerKCHl  in  this  >olutiun  were  two  S^ia. 
wide  xinc  plates,  to  the  dtpth  of  6iin,  Btween  the  rine 
jtlutes,  and  phiced  in  a  jiorous  fxjt,  71iu.  by  Uin.  by  I2in. 
dunp.  cuntatning  nearly  3}  pints  of  the  depnlari^ng  llnid, 
WAS  the  carbon  elecM*ude,  of  the  tuime  linuar  dinien^iuus  us 
the  sines.  The^e  c  lis  were  contjected  in  series  U*  an 
amiicrc-i»vter,  the  ciuTent  being  adjn.-sted  by  iron-wiie 
rc*iHnnc-tM  to  111  nnij)crc«,  or  thorcabontN,  and  k  pt  In 
circuit  for  25  hours.  Tho  reside  obtained  showed  that 
thu  battery  mii  for  2S  hours  wi  hout  the  current  erc»*  fall 
ing  below  !0  amperes,  or  varying  morn  than  fi  (Hir  cent, 
nii'i  with  a  drop  of  lt>«i  than  .1  per  iMsiit  boiweon  the 
maximum  and  niinimuni  free  potaiitisl  of  the  cells,  whilst 
an  actual  rise  in  the  working  or  available  KM.F.  took 
place.  The  niea.'ou-ed  Minaumption  of  rinc  in  tha  Ixittery, 
moreover,  was  only  a'x'Ut  H  per  cent,  ubove  that  indicated 
by  theory. 

"  We  then  decided  tn  cmjiloy  another  battery  of  five  cells, 
precisely  similar  in  all  re«pecte  to  the  above,  and  in  the 
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table  ftppeiidoii  hcrolo  a,ll  tfao  iiece^'sai-j'  tj:itA  ia  [uruialici]. 
After  Ji<tc[iing  the  cells  on  closed  tiraiil  for  31i  hrrnrs,  we 
were  nonnifiUwi,  owiii^  to  om*  dL>«)irv  not  lu  lea^vo  the  lj:»rt<'ry 
alonfi  i)iroiif;)i  itiiothcr  night,  to  |>ut  an  enil  to  the  experi- 
ment, iilthou}^  ivc  have  not  ihc  Iiswi  doiilit  that  sevontl 
honrs  mnie  work  cniihl  readily  h:iv(i  been  oliUiiieid  befure 
the  i3liM!iri(Mil  <-niiitlaiit«  wcro  ro<liic«d  to  tbo  extent  of 
ruixlcnii)*  il  iimlcRintlils  to  continue  the  readings.  Diiriiig 
thin  longtht-ncil  niu  it  will  be  neen  thnt  the  froe  pi^tenlul  ot 
the  bat'erj'  did  not  \nry  more  th.in  apprxim-itoly  .'(  per 
cciit.,  llial  the  woi-kirii;  i:]i::clrornotivo  fore**  va.%  practically 
iKu  rumc  iit  thi-  c-tui  i>f  the  tc^it  :ia  in  the  bngiruiint;,  and  that 
the  rnirrent  viirioc}  nnly  tH'tweeii  10  and  lO'fi  nmiicree.  The 
actual  and  theon-t icid  cuniunipti'-m  of  zinc  iliifor  by  only  10 
per  cent,,  in-hifh  ii^cfs  clowily  with  thc!  d:iti  obtaiiitHl  in  the 
pruliniirury  Lri:il,  the  wei^hin^^  of  the  (>l(3iti-ijrloa  in  the  last 
run  having  been  oarriod  to  a  gi-ealiird^f^reeof  prcGi:iio[iai>d 
exactitLidi>,  neceswitiittii^  the  employment  of  {nuiim  in 
iKilaitciii^  platus  of  zinc,  each  woigh-nij  nearly  31b. 

"  Tliu  uloctrical  nieasiiring  instnmii;nt<  which  had  very 
Icirkdly  been  loatu^l  lo  lis  by  Mi;s»r».  Sharp  and  Kunt.  wuru 
indGpendeiitly  checkiHl  by  Nfr.  H,  IJ.  K«mpc  and  Mr. 
W.  M.  Momiy.  The  jirico  \*bt  h.p.  hmir  :i^ee!>  more 
cloMly  with  thu  theoretical  to«t  uf  buttciici  in  which  xinc 
ia  cnnminicd  th.iii  th;it  nf  any  other  with  w-lrjch  we  art" 
aoqnnintftii,:(Uh(in},'h,  of  coiirst',  the  jirei-isH  Hfjtir*"  will  laryt'ly 
depend  ii|wii  the  chaise  \wr  ;;:ill<iii  the  inventor  clioosw*  U) 
nuika  fur  thf  dc)Hiliiri»i<r,  whirh.  wt;  ai-e  infonn«),  utn  be 
manufactured  at  Mxiicnfit  mrr  g:tl1oii. 

"  We  have  not  bilhiirtx)  luul  any  Wttury  submitted  t/>  mb 
wliicli  has  pvcn  rcHiiltfi  liiiproachni^  tliuito  above  laliuliitvd, 
and  wo  have  no  hcj>itati(ni  in  expiv^tinj^  |.li«  Kpinioii  that 
M,  WeynieMi^h  baa  otTortcif  a  (iivjit  a<lvHnco  in  two  liipiid 
priiDM-y  ballcries.  We  may  add  that  the  lii|iiid»  did  nut 
appear  to  riso  in  tcmpomtnro  during  the  »  IioIr  |)eri<Ml  of  tliu 
t08t,  a  fact  which  we  imaj^ne  in  unpriuiedttiiteil  in  Ijatturitw 
of  the  Utinaeii  tyiio. 

"  It  hiw  lon^'  been  the  aim  o*  itiventora  to  discover  n 
priniiiry  iMttwry  which  nhnuld  give  a  hij;h  elRctrnniolivt' 
lortc,  ]>os4og«  Ik  low  internil  retiiitance,  antl  Rive  a  lur^iyi'id 
conntaiit  curron;  for  a  consrd^rublc  ijcriud  of  time  with  the 
minimum  udioiiiiI  of  attvutiun  und  at  thu  lowest  |»o>u(ible 
eo«t.  Ill  om-  opinion,  M.  VVojrmetBc-h  has  distaiimol  all 
competitors  in  th«  atUtmpU  liithei-tomadL-tofullil  tJieabnvc 
comlitions." 


Ga8  ok  RLUmUL'lTV.— Th«  |H>]i(«man  ticttlet)  tho  <{Uee- 
tion  thtt  otber  day,  when  »  h-uky  ^'a»  pijio  expVxiri!  nrid 
hlfiw  up  the  fout|ulh.  .Soma  siid  it  w:tH  newer  ^an.  and 
Bonie  thought  it  wjis  the  electricity  whi^-h  had  ^ot  bnried 
from  the  bit«  storm  ;  bitt  the  Wbby  fnid  he  kiit;n-  idl  uliuiit, 
"  U'«  nolhin".     Only  the  tolograph'a  bunted ! " 


PROTECTION   OF  BUILDINGS  PROH  UGHTNIN&* 

av    I'ROr.    OUTIH  J.    LOIMII,  ILSC,  r.K-K. 
l^fftlir^.  J. 

Oue  hundred  and  fifty  ye>ni  a^  the  uatarc  of  lightning  wu 
unknown,  t^evenil  jtereoua  Hiirmiaed  tJiat  it  )m<i  bunio  t'ouiioc- 
tiun  with  tho  pbun'imetui  excit'Od  in  a  piece  of  ^Iahh  tulMt  when 
ntbbiiig  it.  iiliviiifHiunA  which  were  cnUvd  HliMi-ic  ;  but  no  itrmrf 
iiF  ttiu  uuiinoctiim  wns  iitt«niptwl.  Tho  proof  tlut  lijjhtntiis  wu 
111  tAoi  nuthiiuf  but  a  lai^  ulacUic  «park  ma  girea,  w  jrm 
knnw,  m  17S1,  by  thnt  nutrrelkiuslr  comprehengire  and  comiKin 
aunse  geniiu,  the  rtiJI^elphian  printer.  Bonjuniiii  Knnktin. 

Thin  grunt  nMin.  a  stJiteiiniAn  nf  the  6nt  ni-i^itudw,  iitighl 
hiivo  miKlwone  [if  tbo  lint  nxiivntmnitnl  jiliiluMMplicn,  tnd  lu 
livuil  in  ipiiutcr  tiuiun  iiialtiml  nt  tuviiig  Ui  tak«  a  jnximizient 
|uirt  in  the  Deulantlioii  nf  linluiwntltinee  and  m  the  grMt 
Auiericiin  War.  A  e[Moa  <>(  u>ine  twelvs  yenis  limits  his  nctiro 
devijtinii  to  eloctricAl  ninttera,  bnt  in  tbftt  time  he  M)i]iiirMl  a 
inn<t«rly  grip  of  l.he  Knliji'ct:,  oxpreiuing  hinuelf  rary  nccniNtolf 
unit  prw:invlyL'iifi<!iirnLngpbic4.rii3U  thitor^'.  hiii>tiitomviitiif  wliich 
II  f»r  HUpenor  bi  a  gival  tluiil  t)i*t  Hah  rjniU!  tntuly  jtAiutw]  oarreni 
iiitext  biiuki :  iDili-ed,  it  h  only  now  Uucuniiiig  ca|nbte  of  im- 
piiivenient  tluxjiifjb  the  labour  and  the  inspimtion  ofaome  of  die 
Btill  gri>ater  ^nts  of  uuroirii  cbiy. 

Fniin  Ihtitiuii'  that  Ffnnkltn  flew  hin  kite  iiL  l'hi[iul(!l]ihiii  and 
iMciirlninml  )H'jr(iiii|  cnvil  Uiii  triit>  luititrti  of  li^rbttiiii^— fnne 
tb:iL  tiiiiv  111  the-  pniAiMit  lliu  pivjt.<i('ti<in  of  building  Mid  >lij]« 
fmni  its  dfHtructjvo  n^iivy  liiu  bocn  niiiiiily  a  inattur  of  tktjul 
ami  itj>plicntion  of  the  lawa  uf  electriuitf  bu  hr  aa  they  won 
known. 

Fur  n  long  linm  tlip  ert'c.ti.m  .-f  bghhiing-C'itnltt<;t«>r«  Ww 
(■|>{HiBieil  liy  Ll)it  riittjjitiiiH  wu'ld  %»  liuivtii-id  »>tj  imjiMtH.  Hut, 
firaL  ill  auiiii'  P^>u-Htniit  pniviin'Oi  in  (ienaany.  himI  later  in 
Kraiice  nnd  Knt,'liuiil,  the  iisv  of  the  heretical  mda  gndiwUy 
oxtciidcil.  The  exteniiion  of  their  use  in  Knj*Uiid  am)  their 
Hppli<jiti->n  to  iiliipa  were  urvAtly  ni<lo<t  by  tho  lidxt^ir*  of  thai 
entlinoiiKtic  worker,  Sir  \^ .  Snow  Ibirm.  Thciir  ostenuon  la 
ixir  South  .\frieAn  culonioik.  wln^ru  violent  iJunxK'ntormii  u« 
frei|\iont,  U  tai-xcly  dtio  lu  thu  iat1ii*tnce  uf  Ibo  UU-  V>r.  MAnn,  in 
wli'iRo  hi>nouT  this  ci-nrse  of  l£>i'tnres  h-iit  been  c«lAbHith«d 
.^nyonn  wJi^i  hn«  r««l  f>r  hent»i  Hr.  Munn-a  cowtributi"ns  (■>  lIip 
J'tii-nial  nf  tbo  Sopiol^  uf  Arlo.t  mtul  )iiirii>  lirtiii  Blrirk  n<>l 
•inly  with  hin  kevn  interest  Anil  ciitbitniAnni,  but  »!*•>  with  hi* 
gnuip  uf  fundAhientAl  jirincipb-s,  bu  ntwii -mindt.'a),  t^iriitiro 
ntt.itiiile  to  new  conlroveKilili!  vivwi,  and  the  lhi>n'>nffhly 
poiclii-nl  nnd  biiniiieiw-like  wny  in  whtcli  )■«  bHndlvl  tbv  •nlijed 

t'onucriiiiif^  tbe  origin  of  ntniM>iph-.'ric  «l<^'tiicily,  I  hitrit  iti>t 
nilit:li  t'l  •11J--  It  nr'iini*  Ui  mo  tirobtbly  drii-  t-*  fnc(j«>n,  likn- 
Aniiati-oaj:;'B  hydro  olt-ctiio  maoKnio.  pAnulnv  ahoweil  that  ik* 
exciting  cause  ii)  lliat  iip|ni»tiin  of  AmiKtrung  •  was  the  friotiun 
of  WAtcr  npriLV  (Irtvt'n  hy  K(«giiii  over  the  tiolid  tiirfacv  i^  the 
jet;  an,  hUo,  1  pictiiru  windn  in  the  atBi(j«plierc  dfiving  tti» 
spnty  i>f  milt  n^ninHl.  rmtk  nod  ive  ii<iif:u-i>ii,  nml  ••>  umduaily 
nroduciny;  a  certain  diirulX'iiCo  of  ]»>tfMtiAJ  Uitwvvn  iTiv  u|<prr 
Inyi^ni  uf  llientmiM>]>Iien>  lUVi)  tltu  auifnce  vf  tin;  cnrtli. 

I    hiLVci  Rpr>k<n)  na    if    I    tltougbt    iJtu    frictiiin     h'u]    lo  W 


*  Dr.  Muiuliccturea,  dvlivDrtd  Marrlt  10,  bcCorttheSoditv  of  Arttk 
i  Juufyi.ll  t-f  th<-  fWietr  of  Aitt,  Aptil  30,  1875.  and  Hnn-h  U, 
1S7S. 
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^MlTMn  mist  glolulM  Mill  aolid  maiist.  lb  aeems  doubtful 
vk«lh«r  friction  aeniiut  niV  vitl  Rnffioo  to  render  wat«r 
olocUic.  If  it  in  cftidcnt,  then  it  is  well  to  notice  ttut. 
thni^b  Ui«re  is  nn  liiiito  alii)  Iwiwcivti  botliof  nnd  tlio  i»in- 
mon  nir  tbn>uj[h  wliicli  llmj  iiiovn,  yet  thU  di.ica  riiit  i>]il<1y 
to  nrcfiod  air.  Tlio  viK<ia\ty  at  wnna  itir  in  lu  grtnl  ns  tlint 
of  (leniv,  but  the  slip  of  anttila  tliMui;li  it  is  nnotlier  iii»tti:r.  In 
taranir  tlivrc  in  im  Jicliinl  nlip  nt  the  sarfnce,  onA  ncconliiigly 
the  apjmrfid  viwxisitj  nf  niro  nlr.  as  obscrrul  bj  liic  inttling  of 
dust  'II  ttie  fnlliiiit  </  a  fratlirr  in  a  vitouuni,  in  tcu  thnn  in  «ir 
nt  cnminoTt  prduurti.  It  idajt  lie,  thvrafnrs.  thiit  tho  finito  itlip 
of  mist  nr  dust-pniticti-  Lhn>u|{li  tlio  upiwr  Iwycn  nf  tliv  Alin<m- 
phero  i»  ono  cffectiro  c&ii»h  i.f  atmospheric  electi-ificiiiuii  ;  and 
Mft^r  K  n)>ttH  (if  drr  roather  there  ia  liable  to  be  kr  aociiniuUti»n 
at  electricity.  Wcaaso  it  hu  hnd  no  rocent  opportiiniiy  of 
escHpe. 

In  tho  poUr  reipdii*  etoutricAl  ilinuhnrge*  iire  mainly  oil^nt,  nr 
Imwh-liWi.'.  giving  the  ftiiilAatic  fnrmft  cjf  aiiront  ;  but  in  oiir 
latitiidi!  theic  silciu  dtAdiiir;gei  in  the  upper  senii-cond tiding; 
nuvlird  Irtynni  of  atmoHpbere  nre  saMam  risible.  We  sea  tbe 
effect  til  nnotbnrftirm.  The  eltvtriBcatioii  ^etti  ncauicmally  con- 
dnrtod  dowri  by  cIcnidH  into  lh<<  biwnr  and  denNpr  U3'nr)i  nf 
ntniiiiiTiIierv.  Ity  Dim  iii,ri.>i'nicittt'in  nf  Hiniill  k''*'"'!!-^  nit"  vytsA 
rinM  tne  potential  in  uuormou.Hly  raUtHl,  mitil  in  tlio  Ittwur  ntm^- 
itpliero  thciy  tUiih  either  int4i  uKph  other  nr  into  the  cnrtli.  niu) 
'  le  ilmin  ix  |inrti.-Jly  relicvtMl. 

It  la  ini|Mirtiiiit  b>  ni>t«   Ih.il   cinndif  nppcnr  t"  play  only  a, 

oondary  [mrt  in  tlic)  phcnninonn.  Th<'  iipimr  regiorm  of  nttno- 
iinhere  are  At  a  dilTui'Knt  iKitmitial  fmrn  ttiu  unrih  dnuil  nr  im 
cloud.  Cluud«  are  abU-  to  cuiuliiet  it  down  titnArds  the  (nith, 
ntid  thick,  denae  oU)uda  are  therotoNi  the  oaual  proludo  to  u 
thumti'nljinn. 

The  ir&y  in  which  cn»ltMConce  nf  niimll  nhargiiil  ulidmliiw  into 
larjCor  globule*  i«  oi}iniivt4>nt  tii  mino  their  jHtltinlinri'ndrm'tRaly 
U  wpU  undorstoDd,  \n\  \  iiuwl  nut  ilwoll  uibmi  it  ;*  but  the  con- 
vi>r«ii  oiipnttlmi.  nr  tho  tendency  to  oaImoiko  of  ^lobiiluB  |n*0' 
iIikmI  by  f<>i<lito  electrical  charges  in  their  neif{hl)oiirhood  in  nnt 
ma  well  knnwn.  anil  I  proceed  In  mhnw  tho  very  Himple  i-xiwri- 
tnent  doM-nlxHl  by  I>irii  Rsyleigh,  with  n  w«t(ir  jut  and  scftling' 
wax. 

A  vertical  jut,  about  ono-tironticth  nf  an  Inch  in  dinnieter 
nnd  thrvo  r>r  finir  feet  hifch  doea  best,  but  almont  any  fntrly 
vertic*!  jut  'if  clean  valer  will  serve.  The  diMpn  fnti  ah  a 
■cattored  ■h<ii««r.  like  line  min,  tinlil  a  nlick  nf  nxHt«<!  waling- 
wax  in  held  a  yar<t  or  twf>  awny  :  they  tht>ti  inatnntly  c-llci't  into 
Uree  ^Inbulea  am)  fall  n*  n  th<nid»r  uhowiT. 

w'o  have  now  \ii  think  (if  nur^idvca  u  liring  alwayn  between 
tlio  CORtinge  uf  a  largo  condenser  or  Leyden  jar,  I  he  upper  c«iat- 
ing  tho  akv,  tho  under  ooatins  l^e  oarth,  the  common  nir  is  the 
dJelacrtrie  oetween.  Ordinarily  tho  nimrking  dirfnnfre  i«  far  U-> 
srOMt  Kverynnw  nn<\  th<'n  {^nrtiim*  nf  the  npprr  cutting  [mi- 
triide  dnwn  na  cloud*,  and  we  aro  thon  liabhi  lii  w  diaruptivo  lUa- 
vhar^.  Somi!  ii>|uare  milea  of  cloud  and  ituniu  aqiiare  railoB  of 
land  are  tho  two  coalinn,  anil  tbv  interval  of  separation  need  not 
be  extremely  eneat.  If  the  cloud  and  the  earth  w«ni  perfect 
eondueti'ttm,  all  thia  ifn^t  aroit  winild  he  relieved  in  a  ainelu 
flaah  i>f  awful  aixe  ;  tint,  ff.rt)innt*ly,  tho  onndncUon  of  cl'infli* 
a  tilow  proccM,  and  it  luiinlly  tnkos  n  goixl  many  tUahii  fri'oii 
dilTerent  partA  to  reitkOTe  it&  charge. 

The  li>l.-\l  iiiaxinintn  eni-rKy  of  n  given  area  nrcli>ud  nt  a  given 
height  fr-mi  the  eurth  i*  t-awily  t-Htinutcd,  for  it  ia  well  linnwn 
that  aa  luuin  lu  the  elvcthc  tviiaiiin  '<f  nir  riuchc:*  tho  limit  nf 
■bout  hnlf  a  graiiinx'  wuight  jtor  Mpmni  ci.-ntiirictr4.',  diani]>tiun 
ocoum.  KitppiMing  it  all  equally  '^  the  vergw  of  giving  way, 
the  s-ncrig'  <if  the  dielectric  jwr  cubic  ccnttmutrc  ia  thfrwfnrv 

^  UTK8,  aiut  per  cuMo  mile  1.^'"°^*°''  f»«rt^toiis-70.000,000 

fuut-tunt. 

Civen,  then,  the  wlirdo  nr^uv  of  elaud  facing  the  wkriJi,  nitd  itA 
tiei)^it  when  oo  tbe  (vdnt  of  diachami^  *l  every  pnint,  and  ym 
havt>  tile  nuriibev  of  cubic  miloa  mY  strained  di«>loilric.  nnd  an 
aj>pri>xtmsili»n  to  tho  ener^qr  of  tbo  storm,  it(  the  ralu  of 
70,000,000  f.>ot  t>na  Mr  cubic  miln. 

The  potential  necfliMl  to  give  a  itpnrk  a  mile  bxig  ia  su  im<kr- 
niousf  that  the  (juantity  of  electricity  re-iiiire>l  l'>  give  this 
ooorgy  need  n-rt  l>e  very  gnuit  ;  2,176  x  IQ'  cIccln.aUtic  tinita  of 
quantity  tier  Mjii.'vre  ntilo  w>ail<l  f^vo  a  bar»ting  ti:ntiinn.  Now, 
2'17t>M  10"  idcctriMifaitic  unita  ia  juat  ab<iut  70  cuulumba,  ur  not 
enough  to  dc««imiKiiio  (>riL--hi]ndTttdth  uf  a  gmmtne  (l-7tJi  of  a 
grain)  ef  water.  Faraday  Btat«d  thu,  but  it  is  often  dis- 
fieleived. 

A4  tti  tlia  cauae  of  theciiHniis  V-ahft{>cd  tTon^'haordeproaiii'ina 
lutd  horizontnl  whirls  that  are  often  fmind  aa«<>ctabinl  with 
thundoratunna,  I  have  no  auggcation  l/xiflvr,  hot  on  thuee  Itcivda 
I  may  rof&r  to  Mr.  Abetorumbya  rucent  little  booL  <-ni  the 
"  WWthur"  (Int.  Sei.  K<-riiM,  1387>, 

Thinking  now  .if  »  cloud  and  lA  tlio  earth  uniter  it  ns  f<wmhig 

*  iW  a  lechirr  <ir  "ThuiKknlerain,"  by  Pmf.  Thit,  \m  tfatitn, 
AagusI,  ISSa 

f  The  ■lilT<9«Dco  or  potential  for  ■  ajarh  a  mile  long,  between  flat 
|>[atM,  U  toogbly  16  X 10^  clecttoatatic  units. 


the  two  eoita  of  a  Leyd«n  jar,  in  th«  dialwtarin  at  which  houHs 
and  people  exist,  w«  have  now  to  CT>nsid«r  what  determinoM  a 
diaeharge,  and  what  haM[>etui  when  the  diachargie  ocean.  Tho 
maximum  tcnaion  which  airean  stand  ia  half  a  gramme  weight  ^Mir 
Mjuare  c«n timet ri».  At  whatever  pnint  the  etectno  tunu<»i  rises 
to  this  value  siuaahgocA  the  air.  The  breakage  need  not  nin<Mint 
t<>  a  flnah— it  must  givi,'  way  along  a  great  lejigth  t<>  onuae  a 
flAHh  ;  if  thehraak  i«  only  Inoal.  n.ithing  nirtTo  than  a  l>nii>h  or 
fiss  noMl  he  seen.  Kut  when  a  llash  doc*  occur  it  muat  he  tlio 
WoaktntajxitttutgivLii  way  limt  lhc|i]actiof  maxinuun  tciiaion — 
and  thia  va  coniiu'-nly  on  tlic  iiinidleHt  kiK>b  or  auTface  wtiich 
mnra  it«clf  into  tho  bjhicu  Wtw«un  tlw  diulectrica. 

U  there  h«  a  iiunibeT  of  *mall  kimlia  <<r  [Niinta,  the  gb>wa  and 
hrualica  l>«CMitie  «•■  nuiiier"!!*  that  tlio  tvn«i<-»  ia  greatly  rolivvod, 
and  thi'  wh'ilv  nf  a  iniklerats  thundtsi'  cl<'>iid  might  ho  diacbarged 
in  thi*  way  without  th«  leaat  viiilcnce.  Thia  i»  by  far  tho  beat 
wiiy  of  protecting  aikything  froni  lightning  ;  do  not  M  the  light- 
niuK  tioah  occur  if  you  vnn  iKwatbly  avi^iiT  it.  But  nne  i»nnot 
always  prvvuiit  it,  evwi  by  a  myriad  of  [•.<iiit«.  A  ^'-"1  denl 
morv  might  hu  done  in  tJtta  iLiraction  llian  iadonv,  but  oUll, 
H'linctiiiica  a  cloud  wilt  dcaMtnd  so  quickly,  or  it  will  have  auch 
<>  Iruiiu-iiduuantoiiiof  oncnj[y  to  gut  rid  "f,  Mint  no  pointa  are 
NiiAiciciitl)-  ra)iid  for  the  work,  mid  cnuli  it  all  comes  at  lanra. 
(^n<i  a|ivL*iaUy  nolvworthy  cwiv  when  poiiita  arc  no  proUictiun 
<iccura  nlirn  uiiu  cliiud  auarla  iiito  aiuAlict-,  nod  tlionoe  to  tho 
grouu'i :  or,  in  general,  whvnowt'  electric  strain  u  thrown  quito 
aiiddcnly  iip'ii  n  Uycr  of  air.     ^<Soe  Locturo  11.  for  dotnils.) 

U'huii  a  Anah  occun,  ■  conaiiletnlilo  nroa  is  rclicrvd  cf  etniin, 
Atid  lliu  niali  of  vicctrictty  along  the  oltiud  iuid  ahmg  the  jrround 
luwardtbe  linu  of  tUah  acta  upaalato  itf  thiii)^  very  vncoumging 
to  iinotJier  or  ecKuudnry  flaali  or  flaatws  praeticslly  aimitltAiiouus 
with  the  first. 

I >nc  GORMniuonoc  uf  this  hi  known  aatthaUnck  stroke  or  return 
strike.  It  Willi  ntudied  by  Uml  Mnln>n,  and  duidctcd  in  hia 
work,  ■■Principliit  of  ICIcel ridty,"  piil'IinhiMl  in  1780.  Prof. 
Tyiidall  liaa  made  it  untruiiii-dy  well  known,  mi  that  a  refcrunoo 
to  it  is  nimie  in  nlni'ist  evucy  cloiucntary  sdt^icv  achitnl  in  tho 
country. 

Itiit  the  popular  itccount  of  the  matter  in.  I,  believe,  very 
iiin«lri|iiaU-.  It  Ntyn  the  man's  electrical  condiUnn  in  dinturlicil 
by  tbc  inductive  action  of  tlie  cloud,  and  thai,  ou  the  cloud 
lieing  ilivchantcd,  the  man's  oriKtiml  condition  b  reatored  :  lite 
passive  Iff  ihi^  induced  charge  finm  his  hat  t»  tlio  grr>und  being 
enongh  I'l  kill  him. 

Now  the  aliiM-li  that,  a  iii»n  oxild  mt  that  way  ia  bnt  feeble  ; 
it  in  only  Iwiw  wliat  lie  would  net  if  coiiiplcl^-ly  imlntol  iind  ex- 
(iiMid  ti>  indiictivr  actiiin.  Tliu  niiumnl  of  charun  ston^l  up  in  u 
man 'a  hat  is  not  xt^cMt :  tlic  ctoclric  tcnnion  ia  nion;  Ukuly  to  pull 
hia  li»t  off  than  its  rt-leMc  ta  likely  to  do  him  any  damage. 

I  do  nril  duny  thu  existence  of  i.his  stntic  ruttirn  shock,  htit  I 
aaavrt  it  Ui  lie  ini]ml*ntly  fodilo,  (hw  ran  fuel  all  there  is  to 
fvwl  liy  iKililiiig  N  fiat  tnnir  ;in  uliictri<;  macliinc  till  tiHtrly  btirvt- 
iiifl  ttnuiion.  and  llion  iltHcharicing  tbc  miw-'hine.  Thuni  ia  iio 
Hjwcial  object  in  wMttinu  fur  a  thunderstorm. 

There  ia  ntore  in  the  temi  "return  stinko"  than  n  mere 
recover)-  from  statical  disturbance  uf  ofptilihrium.  It  is  a  matter 
to  wliich  I  inuat.  rvtiini  nt  aonic  length  next  wuvk. 

Nod-  jirirctwil  Ut  the  kind  of  damage  done  ubnii  a  building  is 
struck,  and  t>i  the  custouuiry  and  orthodox  inialca  of  jimt^vting 
them  from  ihv  eliftM.-ts  ^^f  a  dash  when  it  dniia  occur,  as  well  as 
if  poasihle.  id  warding 'ilf  the  flash  iiltogellier  by  silent  discharge. 
1'ho  two  mniti  dcntnictivd  Aii[MN-t«  of  a  lightning  tliuih  are  U) 
itx  disiiiiitivu,  nr  wx|iaiidiHg  or  uxphidin);  vinlunce  ;  (2)  ita  lituil. 

Tlie  beatiug  elfect  is  wore  b>  Im  dr^ded  when  the  Ilaah  ia 
slow  Kjid  mn^  resist ««1  ;  thu  biii-nling  flfn-t  whi'U  eondiiolv*! 
well  uxcDpt  nt  .t  (ow  |i]acei.  A  ni'l«worlhy  tlioiigh  obvioiia  thing 
is  that  tim  ener)p-  of  the  diwhiifgij  iiiuxt  l>e  got  ri"l  of  soniclmw. 
Thu  <|in«ti>iii  is,  h<iw  Ik«1  tiMliatribiile  it..  It  ia  no  UHr  liyingt'i 
hoous-pocua  the  unurgy  out  of  fxislvncv  by  saying  you  will  cmi- 
iluct  the  cliargu  U*  earth  quite  onaily  ami  <|uietly. 

Tho  tlisriiptive  ofTuot  is  well  sliowii  by  tho  elt*ect  of  lightning 
on  trvoa.  It  is  as  if  every  cell  were  liiiret  by  the  ex|Mnsion  in 
the  [lath  of  the  dimihargo.  'nn*  vtlWtou  roiuluctors  it,  however, 
just  as  marked.  lieiv  lU'c  five  ajai-iinuns  of  wiroa  detfagnitiid  on 
glaas  by  a  fjvydt'U  J4r  liiscbai-ge— gold,  silver,  copper,  inin,  and 

tilntininn  ;  cncb  has  its  ch&ractetistie  triice.  by  whien  it  can  eASlly 
Ml  recognised. 

[A  niimlMir  of  pictutv*  of  ilninitgu  dniiu  In  IiuLldiiiga  iiml  aliijn^ 
by  lighlning  weriv  licru  Ihruwii  iiiioii  thu  kciukii.  Tlmy  nrn 
mostly  cuntiiiuDtl  uiUu-r  in  Air.  Anclereun's  work  on  lightning 
Conductors  or  in  Mr.  Tomlinson's  on  tho  Thunderstorm,  ur  in 
both.] 

SL  Ocn^'s,  Leicester,  is  a  ciii'ioua  euMr,  for  the  rhI  of  the 
vane  uiiiductuil  the  Hash  balf-wny  down  Uie  sfiire,  when  it  hlvw 
a  ring  uf  stones  nut,  and  so  ilrop]>ed  the  lop  half  of  tliu  aiiiro 
neatly  inside  tlie  bottom  half,  iniii:ing  n  treinetidniis  smiish, 
ciin-yiiig  away  all  lliu  fltwni  »f  the  towor,  and  iHwting  in  iJio 
found  II  Iton-arcb. 

aUiya  may  have  a  mast  utterly  ileetroqred  and  split  to  pitwoii  — 
tJiick  ih'ii  hoops  Inruling  the  DtAst.  being  rent  asunder  mid  Hung 
about  by  tho  forra  of  Uie  expansion  ;  or  tlie  heat  of  the  flaui 
inity  ignite  tlic  tails,  or  other  ouinbuslildv  tnntttir. 


Now  t*k«  n  few  eiAtnples  of  ttuililluga  or  titiyn  laoro  or  lem 
protMlecl  bj  cnmluctors.  Suma  of  thoto  oxamplm  lire  vny 
matraetiTe  M  mllini/ Attviitimi  tj>  the  vnguriw  Aim  iiiicx|»ct:t«il 
bcbiivioar  of  powerful  flrutli<<s.  It  ii>  tlidiw  \-n^nHvH  wIilcH  I  cod- 
■itler  h&ro  b«en  liithur  uiit!X[iI:iuitHl,  hiiiI  it.  i*  [irvdatily  lht*e  u> 
which  I  wish  Ui  direct  your  iiiecial  kiuiittiuti. 

I  bImII  hoM  to  show  n-est  week  how  clcaely  and  completely 
Uiojr  CAii  be  uliuttntsd  by  Ubonitory  «i|i«riiiicii)t8.  ahiI  I  bi'lieve 
lliat  it  is  b(> »  iiugloct  itnd  misutKlentandin^j  of  thme  ]>lii!iiotiienn 
that  so  many  uf  the  jiArtJAl  fnihiri»i  of  ciitiiliictoTH  hnrulircn  ihiu. 

For  tlint  L'liiidtic'tiir!!  i>fLiiri  fml  i*  uiiilciiiiililr.  It  i*  cuxtiniiKry 
lo  ««y  they  nre  not  properly  rnadc,  ur  tliiit  thoro  w««  i>  faulty 

iuiiiL,  iir  th»t  there  ifu  a  bad  uarth.  A  bud  «nrtli  is  the 
aTixinto  cxvuNii  A  gtmiX  raHh  iw  »  gmnl  thiiijj  undoulitt^Ily. 
and  one  uMiiiiot  vvW  luivo  ton  much  <if  it:  txit  for  n  tl«<h  Ui 
Ieiivt<  IV  liiii!  thick  t'djijijtr  ciitihiiiNir  on  it  Ih)1  chiiiiDtiy  whilu  xtill 
hi);ti  up.  und  IJi'ijtii  tiKXikiiiu  hottui  iii  iho  hriekuork  in  onlor  U* 
malcM  aae  u(  thu  soni,  or  lTio  miiolcu,  or  miiiu!  hultH,  or  othor 
uibunthlu  Gondiiuton  of  llifit  xort,  bwautuiit.  in  nul  ULtiHSi-d  with 
th«  ru'Hlunte  alluwancc  of  earth  pn>ridod  for  it  at  the  bottom, 
la  ovidenco  uithor  of  simple  {•orverat-nesB,  ur  oUo  of  something 
■uore  ileop-aoBtod  imt  y«t  protierly  cnllud  Bttaiition  tn. 

It  the  earth  i<  had,  thu  Hiul)  cmi  iihow  iin  ili)i|iliuuiiini  whini  it 
a»is  there  by  toaiing  it  aluKit.  niiil  hciring  hohw  into  it,  niid 
branking  water  aiid  ^''^  maiiia  ;  but  at  lutun  it  mi^ht  letttc  tlu- 
top  and  niiddlo  of  tht<  cliiutuey  a]on4.>~  it  niif^lit  n-aii  till  it  K'^t  lo 
Uiu  IwulIy-oivnchiiMiiij;  placo  hefoi-o  doiii^  the  tUmfi^e.  Yet  it  la 
notorioitH  that  on  high  ohiinneyi)  a  tiimh  often  rofuseit  to  follow  a 
tliorouffhly  giMM)  oonilucliir  in»ri>  Ijiaii  a  ()iiArtt<r  or  halF  way 
down,  hut  Liktw  t^vaty  opport unity  of  jiiniiiing  out  of  it  and 
doing  damage.*  Why  in  this  i  U'oll,  H\nt  ia  tho  nuiin  (]U«ation 
I  ahal)  HtU<nt|rf'  lo  nnftwcr  in  thi«  iuuiiiit. 

It  niay  l>t>  naid  that  the  rSi-cl  of  tlici  hiwl  4^rth  is  to  niukc  Oil- 
wholo  [Mth  no  higldv  iviiiNtiTi);  thiit  the-  ilii4chiii>{e  nuotivJuiHly 
dediiiM  tif  tnk(;  it.  WntI,  if  that  woro  *"•,  it  n««t  not  h»?ec<mi<> 
into  111 e  conductor  At  all.  It  in  aui>puaoil  with  oiio  hi-unth  U> 
itnkg  the  oonductiir  hvcaitau  itiiflonU  nn  may  pitth  ti>  vikrtlt,  aiid 
with  tho  ni>xt  it  is  vaiil  to  Ivnvv  tbo  conductor,  bccaiiac:  «ift«r  nil 
It  flndii  it  A  had  •~>ne. 

BuaidvN,  it  n»ed  «..t  be  so  vety  i«ntii-uhr  aboid  a  liltlo  r<.'«i»t- 
aace  ;  it  haa  ulnuuly  cni)i(!ttir<^UKK,  «ny.  bidf  a  uiilv  of  doar  iir— 
it  nii^iht  niann){o  a  fuw  fwt  of  Ary  noil.  It  adrikca  violviitly 
thn-ii^h  th«  air,  vtitvn  ih«  onductor,  and  bei^iiia  lo  ko  uuivtly. 
Whv  do*«  it,  I1...1  coutiiiuo  t«  gtj  qiiit'tty  till  it  get*  ti)  tlic  buttom 
«>(  tJnj  gncxl  ixindiJi«t«r,  and  tlttn  b<tf['m  dinplayiiig  it*  vigour  hy 
boring  (ui1p»  l>clow,  m  it  liiw  done  above  I  Why  ahuuld  <Mio«nd 
have  bi  hono  iiurs»t«DUy  oock«i-e<l  up)  Why  tiol  insiat  yjH.n 
haviri;^  not  only  n  g^jod  "earth,"  butalaua  good  "sky"  f 

Li>t  me  r*;i>ual,  a  {(ixkI  uarth  is  n  goo<1  thing,  and  it  is  nob 
iiiMHihlo  t*t  hav«  tou  uim'h  of  it,  «xa<i|rt  on  th<;  acoro  of  o][)>miH;, 
but  wen  if  il  w«re  eo  kihhI  nn  «artli  that  it  mi^Ut  Im  alinoat 
caIIciI  a  heaven,  it  wuul<l  nut  slop  Ihi;  tendency  tci  sidv  flaah. 
One  would  still  ho  liable  to  apittinga  out  ftvin  cinductora,  wini- 
oially  from  tnll  stout  (Uiv*.  as  1  shall  hopu  to  cloarly  shdw  Dfxt 
lime.  Howover  Wl  na  earth  way  bi.-.  it  can  h&rclly  bo  worao 
than  one  aSurdvd  hy  kuuI,  and  hrtcks,  and  yardn  of  nir. 

My  iMwition  at  [riwont  is  that  an  unrth  ia  ih'ninililr  !<>  ]in;vcnt 
dainaue  to  jii|»w,  foundritioivs,  and  olhur  thin;;!!  biiriitil  then-in. 
But  that,  m/ar  a»  ifilting  rid  vf  Ihc  jlinJi  tji  cimcn-Mil,  It  'lUjcht 
to  Bulfictf  if  llic  otiiiluvtor  waa  cut  uff  IovlI  with,  or  uvun  a  foot 
or  two  abort),  the  xiuund.  It  would  knock  things  about  in 
itiinping  the  rcat  of  tliu  yeny,  but  it  ntioiild  not  Ik  uxpcct^d  to 
Iiwre  till!  conductor  until  it  set*  li>  ihu  break,  any  uioru  than  it 
ahvuld  be  cxpecU-d  to  take  trio  conductor  half  way  down  inntixul 
of  at  the  U>|i.  It  u  true  it  somotimi-s  rfor«  |inrtially  lake  Uic 
eonductur  at  I  he  middle,  just  aa  it  somc-limca  pnrtially  luavua  it 
at  the  middle,  but  I  Hiiy  that  it  ■■  mit  to  l>o  cxptxrtod  to  do 
cithvr  fff  thcao  things  on  ordinarily  oivtipliiil  iirinciplcn.  There 
ani  aonii;  ilifrvmiices  hutwocn  thu  liohaviournf  ]iiwitivi.'  ntid  nrgit- 
tive  tilL-ctriuity,  hut  none  of  such  extent  na  will  L-xplitin  thunUvi- 
oTtlinary  dilfurenixi  hirtwcrn  tin;  two  or  t.hre«  pointM  [loinliiiK 
akywaroa,  and  the  extenaive  mtita  Mlvucnlcd  at  the  other  end, 

Takotiioee  eiatnples  now.  A  house  whrri.-  Hit*  lightning.hnviug 
stTur.k  tho  condiietor,  flashes  otTfrum  it  in  two  pliu^iu  Ui  gut  to  n 
roof  itutter  and  a  diAtant  wftter-hult.  Here  ia  a  ship  whvr«  the 
lightiiinic  i«  striking  in  two  place*  at  once,  the  top  of  the  niaat 
and  the  yacdarni.  In  the  next  it  is  striking  at  the  top  ol  the 
conductor,  and  also  at  n  |Miint  mi  dock,  and  at  two  plaots  on 
bind  na  well.  This  is  u  iniul  instructive  cxjin))iIo.  I  hiive  tittle 
(liMibt  that  the  thre«  are  echoua  or  ruverlwrationN  of  Mm  main 
flnah,  and  excitvd  hy  it;  not  excited  by  induction,  as  in  n  coil, 
still  leaa  br  more  ntalic  rutuni,  but  hy  a  surging  or  itnitnuntiiin 
of  electricity,  of  which  I  havw  more  to  xay.  The  next  diagrion 
shows  the  ship  "  Coaw«y,"  uijiiully  im>t«cU<d.  except  aa  t.i  its 
flagsbtfr.  The  water  waa  Men  tu  h»  tuminoua  in  conducting 
away  thb  flaali  from  the  sides  of  the  ship.  Hciii  is  th«  arrange- 
ment  by  Snow  Harria  of  cjoiductoca  ahle  to  accomplish  Ihia  fini- 


_  ■  For  a»  rtampW  of  tho  entire  faiture  of  a  bnus  rt«l,  lin  in 
diameter,  wo  Andcnon't  book.  p.  137.  Kur  (wsea  of  ca])riciatu  loavmc 
of  a  cuadacier  for  such  lliEao  aa  latva  and  fuwling-nircea,  an  pp.  ^iO 
and  27i 


toction-  tuinpluand  cflcdirc.  .V  ship  isnncAay  thing ti>prut«L't, 
nnividcil  yiiu  realise  tlint  every  mast  and  every  ajmr  is  llabln  1" 
ne  atnick.  If  yuu  [imtect  the  masts,  you  may  chance  the  sytn* 
if  you  like ;  but  you  an-  not  t>  >  think  of  areas  of  prutectitm  i  all 
such  ideas  wo  perfectly  Uluaory. 

(Figures  of  oertain  houses  witli  «luhorato  conductors  were 
shown.) 

Nothing  ilrojecting  upwards  is  left  unspiked.  and  the  GATths 
are  thonitign.  Theau  appear  to  be  examples  of  excellent,  thou^ 
cerUuiily  expensive  protMtion. 

II  those  houses  were  puwdwr  mugazinea,  we  ahouM  have  tobv 
more  careful  still  and  make  a  more  oritiaal  exaniiiution,  but  as 
ordinary  houses  they  are  aafeao  long  aa  the  condncton  are  III 
ih-rtMit  ci>ndition, 

N»w,  ni[iiilly  run  over  onlinaTy  good  nrtJiodot  oomluduiw. 
Pinil,  the  Kky  ejid.  PuinU  are  good,  fm  crplniuoil,  hut  {ilisl.inum 
points  are  liable  to  lie  mult(«I.  The  luvt  iHiinta  aro  wmea  of 
copper,  nut  too  sharp,  imd  thickly  gilt.  Oold  It  better  thao 
plaUnum  in  lieing  iust  aa  durablu  nnu  much  better  oonducCin|;, 
ikiid  therefore  leas  liable  to  malt.  Many  points  are  twtter  thiui 
one,  mtiociMlly  na  *<iiiu>  aru  apt.  to  get  fuaed  and  hluntwl  by  Mume 
discliai^  :  oUumi  may  still  roniniii  shaip. 

True,  anytbuig  will  net  aa  a  point  wln^in  the  t^ituion  rinea  hi^ 
enough  ;  but  the  greiit  Uiing  is  tu  k>nip  down  theat-  dangerous 
U'nxiotis  if  any  way  imrajblc.  Sa  aooo  as  a  knob  iM^ina  Ut  emit 
bi'uahw,  thn  n^Kirking  point  cannot  be  far  distant  :  but  ahorp 
|)riinla  will  glow  and  reduce  the  strain  far  before  Uia  s|Mrldtig 
point. 

Peifiapa  the  boat  nrot^icttid  huilding  in  thu  world  ia  tlie  HOt«l 
de  Viilo  Hi  BniBsela,  the  hohby  of  M,  Motsena-  The  wbots 
tytleni  tmed  in  this  building  is  excclleitt,  and  tlieorf^tiually  per- 
fect, so  far  iia  1  Unow,  in  every  r^peot ;  but  it  is  not  cheap,  and 
aonu-  in'ojilu  might  [a^i'tinfM  hold  that  it  was  not  .irtiatic 

Ah  for  l.hu  mnin  cundutti^m,  ono  liniU  ri~<>l,  ro|>«,  aitd  nb1>on. 
Tlie  pliin  most  ajtpruvoil,  pcrhutis,  hy  the  lightning-rod  eon- 
furence  is  thiscopper-bvpo,  which  la  vnry  nico,  n«nt,  arul  flexible, 
and  free  from  Jumta. 

Two  imp-ii-tant  matters  to  I*  thought  •>{  in  oonivwlion  with 
the  conductor  ar«— that  it  shall  not  t>irro<)e  away  in  flacea,  And 
ahall  ikut  be  st<il(\n.  Another  iKiint  that  muat  not  be  overlooked 
in  fixing  up  any  letiKtli  of  conductor  ia  that  it  in  liable  to  cr^iand 
and  ctiitiwct.  An  allowance  must  bo  left  (or  tliis.  Wh«n  it  is 
rfmcmbortyl  that  it  is  liable  lu  be  eaiwacd  to  tlio  full  gbiro  ot 
the  sun,  bocknd  up  Momel-imeN  hy  a  kitchen  chiiiniuy  Ixihind,  and 
then  Auftin  at  miotJuT  timn  ex]H«ed  U^  the  coldest  tiight*.  ».  range 
of  I(X)a«^.  C.  is  Hot  (-xcuMivn. 

I  onw  rifated  uji  oome  copper  rod  Ijattory  conducton  of  aub- 
Htjintial  thiJk'ness  betwwn  two  wnlla,  and  one  nn»rning  after  n 
fismt  Liutid  one  snnp|>ed  clouu  in  halt  by  the  cijutnicUon.  Thia 
wuulil  he  A  Itad  thing  lo  hap[.>e(t  to  a  lightiUJig  conductor,  eo 
either  bvnd*  niuat  bu  loft  m  the  rope  vben  pat  up,  or  elM 
iqtecial  conjjtenwitum  must  bu  introduced  at  inbenoh. 

The  all'jwunce  for  tvpjier  la  one  in  500  ;  »iy  an  inch  in  every 
40ft.  Till'  Ix^l  pUoe  for  a  cuiiipeiuial'fr  is  just  alxrvu  a  holdfnat, 
m>  tlint  it  will  have  Vi  aupp<:<rt  no  w«ij{lit.  A  bijjht  or  bend  iu  a 
Qoxiblv  ropv  answers  every  purpKAe,  btil  hunds  should  not  be 
niadu  t>.>o  vhiirp,  or  the  diicnargu  will  jump  acroas  instead  nf 
h^'ijig  I'uunil.  Ttiat  is  u  thing  to  bo  rcracmbenxL  PIcuMe 
ci.>n(Ui<4'>r*  are  very  cjiiveiueiit,  hut  their  conroiuence  must  iu>t 
be  abiieod.  Always  lake  tlium  ns  HtmigliL  an  jxiouMe.  Lighiitiitg 
has  no  time  to  go  round  circloa — it  wUl  jump  acroaa  sooner. 
Why  should  it  not  be  lei  to  jump  acreeoT  Well,  becftuae  it 
turiiB  Ihv  conductor.  Thot  is  the  real  objectioa  to  bad  joint* — 
the  extra  beat ;  a  sort  of  arc  piuducod  thvre,  and  tji«  li«M^y  to 
fuaisg  and  deabniction  of  the  oonduotnr  at  Uicm  part*.  Then 
is,  inorcoTdi,  soiae  danger  frvm  t^i«. 

Now  about  tho  oarth  end.  We  haTO  bad  eiaiQ|iles  of  goral 
uurtlis  already.  Here  is  a  chctip  one  advt>cat«d  by  Dr.  Hoan  : 
wire  rti|)e  oj>une<l  out  into  a  brush,  and  tho  two  enda  of 
another  aliort  hit,  «iniilarly  trentod,  spIicL-d  across  tho  &nt. 
Two  of  the  fuxzeil  out  ends  moke  contAct  with  dtwp  soil,  ono 
with  the  surface  aoU,  so  that  one  or  ether  la  pretty  sure  to  reach 
iiiuisture, 

Thti  whole  conduetor  introduced  into  the  Oape  by  Dr.  Mann 
is  simple,  clii.'>a|>,  an<l  admirable  for  cottngo  nurposM  and  for 
omicrante.  Squatters  in  llie  Htatea,  or  Connua,  or  at  tbe  Oape 
nrc!  lur  more  liable  tt>  thundentoims  tlian  weorein  tbiscatintrr 
;uid  thtty  should  wrtninly  rig  up  one  of  these  homely  tJiings.  A 
bit  of  in>n  fencing  r>^)o  will  do,  with  both  ends  fiosed  irut,  one 
BUpported  by  a  tulie  hxed  to  the  chimney,  the  other  sunk  deep 
into  moitt  tn^iund,  or  Hwniu|>  if  available. 

In  t/twna  where  thore  are  water  or  km  nutins  anywhere  near 
the  t^rniiinun  <•{  n  lightjiing  conductor,  thoy  aliould  always  ho 
conneclLil  to  it ;  uikI  ihi^  mainly  for  their  own  prolecticm.  Fur 
if  they  he  noLconneptod,  the  lightning  will  not  scruple  lo  still 
make  use  of  them  if  ha  cheoeea,  and  having  to  jump  ncrosa  a 
yard  or  twit  of  bad  c<iiiduct*>r  on  the  way,  it  am  astsily  knock 
n  hi>Io  in  them  or  melt  them,  instoid  of  gettii^  to  them  luiotly. 

It  niiint  ha  unilentorHl    tliat  what    I  say   nt  the  niainn  and 

nudoiiiroutid  doea  not  niipty  to  the  pipes  in  a  house.  To  connect 

load  K^ater-piiicH  with  n  lightning-cundiict^r  might  pooibly  lead 

I  to  their  being  melted  ;  hut  lo  oonnoci  tbe  house  gas-pipe  with 
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N  conductor  u  n  nuMl  ilnngurviuft  procMdinc.    Tho  neighbour- 

IiihmI  iif  gu-pi[Ma  in  »  hiMWc!  innU  boicrupurniiAly  nroidod.    The 

more  it  is  connected  tu  tliit  iii.iiiiH  untliirf^iuiid   tin:  Iwttor,  t>«t 

oiiv  ileum  not  want  li^litiiiii^  nuhiiig  nlong  «4)inpo-pipai,  picking 

I  out  nil  Llic  Imil  joints,  nixl  (i{;lit4ti^  Ml  the  jfait  ihoru-     In  no  fnr 

■■s  a  houMi  ciiiitAiiin  etcaf  i]]g  gas  or  weak  gfts-pipea,  it  must  li« 

^tre&ted    liku   n   |yi>wt)cr  nutgirine,    anil  ^vwtt  care    he  inkea. 

wA     ridioulouilf      miniito     itpArk     tnny     i^ito     gas      without 

FlMii>i({  notieod,    tlio    hiJc   in    tho   pipo   mny    niij«t1v    cnlnrgp, 

rftnil    thw    homo    K«   burnt    liovni.      A    c(m«i<li)mkL'   ftiuxunt 

of  (lamngo    him    he*i\   done  in  th'u  wny.     So    itoon    mi  Swan 

lanijM  nra  in  iinivpr«al  «•«,  lichlning  nwy  "Ot'MioiuUly  iilny  hnr-^c 

k^ritn  their  filnmcnU  nn<J  (\mo  n  few  cut-r)ut»,  liut  it  will  ni>t  firid 

ittio  leadA  oMtly  c»mb(i«til>l«  or  «ii[mble  of  bumittii  Uiu  huusv 

Idnwn. 

W)iotli«r  it  be  gM  or  doulne  Iit{lit,  liijwcv«r,  lightning  shuulil, 
ibl«j  bo  kept  (Hit  of  llio  hoiiBc-loiKln     nut  onljr  bocauao  of 
pr  it  may  do  at  juiiits  nnd  iiuiuUtion,  Wt  bocnusu  the 
^       KcIk  And  cnAiidclion  aiv  luuidly  ounvuiiiviitly  Nunputidcd 
^doakii  ntid  ni;nr   arni-cliiiira,  just  whurv  itu  uiisuat>uctiujj 
I's    lio«4   ia   lik«ly   to   b«  ;    and  a  ajNirk  to  ono'»  fatuid  is 
unnnfe. 

Ililhorto  I  havo  HixilcL-n  -sf  the  ortbodirs  ayfitcm  of  jirotoctiun, 
tho  gnlhor  up  and  mitj'  awiiy  system.  But,  na  you  kiiow,  ttiorc 
u  &nuther  aystvin  «UKK'^'t^  *'y  CIork-MaiwcU,  Iho  Lnnli:.-if;c 
ot  uiwit  snfo  principk.  In  n  Imiiker'a  8tTu«|:  nmni  yi>u  arc 
«tMoliit«ly  «fc.  Even  if  it  woro  Btnick,  notliuiK  could  gut  nt 
you.  Li  a  birdvttgc,  -t  in  itnnour,  you  arc  modoratoly  kJu.  I 
■honld  Hut  «*ro  to  try  annour  mytolf,  tlio  jointti  mi^lit  jjot 
un['l«AMntly  h'lt  and  wx|il'isirt%  'Anil  cvfii  tli«  birrliviye.  if 
atruok  Ity  n  big  dntiu((h  nash,  niiglib  sat.  nioltvd.  A  nidtod 
patoh  on  ono'a  protei.-tiva  unttnur  wuuld  Iw  uxtraiiiely  ilisagrL-v 
Able.  Sonictiin'Oit  tmo  is  toltl  to  gut  thoroughly  urut  tlinmgli 
instwd  <^f  wsttkiag  nhvlu-r  in  a  tbuiidvraton)) ;  hut  it  in  » 
qtWitioQ  whether  a  ctniku  in  nioro  unpleaeant  than  rheumatic 
loTor. 

Uowovcri  a  ouflldtrntly   atrnil   nnil    chmvly'invahcij   c»gn   or 

'"  ig  nil  ovor  A  houHu  trill  midouhtuilly  iimko  all  iiuidc  ))ur- 
'  safv.  Only,  if  that  ia  all  the  defencu,  y<m  uiuaL  not  Hti;|> 
le,  or  touch  tho  nctcinjj  while  ouwide.  for  foar  of  a  aliock. 
It  would  Iw  iniiilfjuniit.  when  you  ixaiclicd  home  out  of  a  »t«)nii, 
to^nd  it  Ml  hi^lily  churgL-fl  n*  ti)  knurk  yo»i  down  directly  you 
rkrivd  tit  jf.i  in.  An  t«r^  vorni«ctLoii  ih  iiHMMury  aa  well. 
■_  A  wire  netting  all  over  tho  huuae ;  a  Kucid  vartli  ciuiTiitctitni  t>n 
It  at  nvvcml  pointa,  and  a  plentiful  aupply  of  ihal  biirb^wl  wii-n 
W'hicli  Honrun  no  ibVuninably  well  for  feiic«8.  atuck  all  ovur  tlie 
roof,  and  you  hnvc  nn  tulininiblo  ayatcin  «f  defence. 

Now  lot  U.I  soo  luiw  far  inoet  iwople  a^ue,  and  where  they 
1m^^  to  branch  out  niid  ditl^.  The  old  .md  amuaing  prfliliL'al 
ooi]tixivor*y  between  bnohaand  txiinu  Ima  dimpixuiriut.  I'ninU 
to  tlwuliyiutirecogDiiedaacorrect  ;only  I  wiah  lu  tidvMoiiloiiiiirc 
of  them,  any  number  of  thew.  rows  of  ^eoi.Uki)  >Mrliitil  wtru  - 
not  Dficeaanrilynt  all  prominent — along  ridjfea  and  ea\ea.  For  n 
point  buuiit  a  v«iy  great  diaclinr^itg  capacity.  ItlHkeasewral 
pointa  to  diacliar([«  rtwuidy  .-ill  IIia  vluctriclty  not  in  niolion  by  a 
niulcratcly-aized  Vfjiw  or  Wiutahtinil  uiachuie.  Heiicr.  if  you 
want  to  neutralise  a  thundercloud,  tlimo  poiiiu  are  not  an 
efleotiTii  u  3.000. 

No  n««d,  howttx'or.  for  ureat  apikea  and  ugly  tridents,  so 
pamful  U)  Ihu  iirohilvct.  Lot  the  lightning  como  to  you  ;  do 
not  go  to  meet  it.  Pmtt.'Ct  all  your  ridgoa  and  piiinndos,  not 
only  tho  highest,  and  you  will  hv  far  aafer  tliaii  if  you  built 
ynuraolf  a  factory  ehiinney  to  aupjiort  your  o<^>nduot*ir  ujHai.  At 
pnawnt  tho  immediate  neighbourhood  of  n  factoiy  chimney  or 
•leeple  is  not  a  nfegunrd,  mit  a  aouroe  of  mUd  danger.  JJut  no 
one  need  baliuvo  lliu  till  aftor  next  Sntuixlny,  and  not  tJien  if 
the  axperimunt*  fail. 

Nen,  aa  to  Che  ooaduc-tor.  Shi>uld  it  bo  iron  or  aliimld  it  bu 
copper  ?  Should  it  bo  insulated  fiv)iu  tho  building,  or  ahould  it 
be  oonneoted  with  all  the  metal  it  cuntaina  i  Those  are  iiuestiona 
at  praaont  in  diajnit«.  Tho  lightning-rod  conference  approves 
eopixrr,  though  not  |iuttitig  it  ajiocinlly  and  strongly  bofnre  iron. 
Durubility  ia  ila  niaui  ruuuniiiiuud»tiiiH.  ITndvr  all  cireiirnKLxncat 
I  am  not  aure  whether  it  ia  more  durable  than  mUviuiiaLtl  iron. 
Kr.  Preeoe  lua  great  exporienao  of  wiroa  in  eEemical  and  all 
other  diatricta,  and  I  believe  he  upholda  iron.  Franklin  and 
the  Amoricans  Ut  Chia  (hiy  prcif«r  iron.  Cortninly  it  ia  miioli 
clltMpur,  and  not  au  ouay  Ut  mvlt.  Wo  irill  conaidor  the  <|iio«ti[>H, 
nd,  I  think,  coma  to  a  definite  conoluaion  next  wook. 

AJao  tlte  iiueation  about  coivnoating  up  the  condu«ti>r»  to  all 

al  maaaoa,  roofa,  girdera,  bnJoonie>a,  water  gutters,  &c.,  we 

better  leave  that  open  too.     Nearly  evorvone  eondomna 

sulators,  but  ono  eminonl  autbnrity,  M.  CalUud,  advocnUw 
Mition  and  circumapoetion  in  whnt  thiiiga  you connoct  anil  what 
|rou  do  not  tonneut.  Hupuinta  out,  fur  matoiice,  thfit  if  you 
lonaect  up  a  balcony  to  a  eondnctor,  a  penon  atanding  thvreon 
rnay  become  one  of  ita  BtrikinictemiinaU.  I  nuat  aay  I  a^reo 
with  hint.  Some  there  ore  who  advocate  connecting  Mh  viida 
of  a  roof  gutt«r,  or  other  auch  noarly  dnaod  o<>nt»ur,  and  not 
ooly  on«  unil.  I  decidodly  a^oc  With  this  aUh,  fi>r  rouaona 
which  next  week  will  moko  abundantly  door.  On  thia  point  I 
'~  avoi  iu  fact,  no  doubt. 


As  regards  the  shatw  of  the  oonductor,  whether  rod  or  ribbon} 
Many  experiments,  hate  baen  mode,  notably  aomo  by  Mr. 
PruuRu  on  the  dincharoe  of  l>r.  Do  la  Ruo'a  hattor}'  tli  niujjh  con- 
ductoni  of  vnnoua  aoctional  ahapea,  Ui  aeo  if  extent  of  i>enphery 
inatti'm.  Hitherto  th«  rwiult*  have  boen  negative.  Wo  may 
conclude,  1  think,  that  it  doea  not  niatter  much  ns  rogartla 
li.ibility  to  be  dotlii;fn\ted.  But  theory  clearly  point*  Ui  the  fact 
thfit  a  bundle  of  detached  wirua  is  elcct-ricalJy  bettor  than  n  ai-Iid 
tikI  of  tho  name  weijfht  per  foot,  in  ovory  rt«p«ct  except 
<lurabihty.  Hut  durability  ia  an  oaaontial  feature.  No  ahapo 
oait  be  cituuilercd  iialiafactory  which  aida  ecMToaion.  One  thing 
is  obvious  plenty  of  aurfaoe  «a«oiini);iM  cooKnjSi  Mid  alightly 
diiiiinialiwdanffc-rof  ineltiiiic.  1 1«  other  touch  wore  important 
advant«f^  we  will  consider  lal«r, 

Lastly,  the  *' earth  "  Mitd  it«t(wl4ng.  An  oorth  ia  neoeaaarj, 
or  voii  will  have  yiur  f<>undAtii>na  knoekc^l  about  and  yoUT 
gardMi  ploughed  up.  A  good  earth  in  dcairablo.  A  few  tons  of 
coku  with  tho  cuiiductor  ooilod  up  amungst  it  la  a  well-known 
and  tuilisfnctory  pUii  if  tho  noil  bo  pemionently  damp.  A  bog 
of  8«lt  iiii^ht  purhu^xt  be  buried  irjtli  it  to  keep  it  damp  through- 
out, or  niiu  wul«r  luay  bo  led  there.  Oflou,  nowcvor,  the  moat 
violent  tJiundentorma  uccuraftvra  aocUof  Hnc  wc&tber,  nucUhu 
■oft  ia  likely  to  W  dry.  It  ia  beat,  ihoreforv,  to  ruu  your  cC'ii- 
ducbor  prwtty  dcc<p,  mid  there  uiiikc  caith. 

It  is  all  v«ry  wvU  to  coitueci  Iho  conduclore  lo  wal«r  niaina  if 
rieur,  but  if  they  are  far  olf  or  iion-exiat«nt  it  ia  no  uao,  and  in 
iiu  caae,  in  my  opinion,  should  they  bo  uaed  aa  sole  onrtbi.  Oer- 
tttinly  not  gas  mains.  In  dry  weather  thoyaro  not  earthed  at 
all  woU.  and  n  otmng  charge  may  thvn  surge  up  and  down  them 
and  liglit  aomrboily  olac'a  gw  in  thi;  nnwit  aHr)irising  way.  It 
dnun  not  ofLoti  Ikajijiun.  hut  it  may  baii]n;n  io  aandy  soil  after 
dry  woitthor.  Alw»j-a  thorw  ahuuld  he  n  good  deepcaith— a  well 
if  )»jMihle,  a  buriiif;  if  nul^ — and  the  conductor  be  led  doirn  into 
it.  If  it  likea  to  noake  a  diatiirbanco  when  it  hiia  to  Icnvo  the 
conductor  a  long  way  down,  no  ono  need  grumble.  It  can't  do 
much  harm  there.  Thore  in,  of  courw,  no  inoKit'  in  water,  uiilesa 
it  forma  a  Urgv  continuous  ahuot.  An  iaolateu  puddle  in  a  rock, 
Hucb  aa  h.vi  haun  uaod  b^furu  now  for  a  lighthouse,  ia  no  earth 
atoll.  A  thoniunhly  Koitt  earth  ia  rooll^  a  geological  ouoalinn  ; 
itml  for  an  iui^xirtanl  building  a  goologioal  spoaioliit  nhoiild  be 
consulted. 

An  occoaionol  loat  of  an  onrtli,  inordinary  weather, is  no  real 
aociirity  aa  to  what  may  hapjxMi  utior  u  hiiiK-ci'iitinued  drought. 
It  would  be  coay  lournkngoa^hui  whereby  just  raising  a  handle 
aliall  givo  aulKcient  infonuation  us  to  the  state  of  tlie  aart}i, 
without  any  skilled  operator.  To  thia  end,  two  eutba  nhoulcl 
bo  provided,  iguito  iiido])endcnt  of  vitch  other  {one  a  water- 
main,  for  instance  ;  the  other  a  ton  i>f  coke),  and  they  should  be 
coniied«d,  tint  to  oacli  other  nnd  (hcii  to  the  conductor,  by  a 
HuliatAJitial  c'>ji])or  Wid.  Nriiir  lot  the  band  connecting  tho  two 
oartliN  |uaa  tliroiigh  aouiu  uovc'roil  outhouao,  and  havo  n  well 
o\'erlap]iing  junction  of  two  tiat  areaa  preaaod  together  by  a 
spring,  but  cajwble  of  l>eiug  raiaed   uit  nv  olf  tliu  otlior  by 

fulling  at  a  hatuilo  or  a  rojio.  A  galvamiinetor  indirjilur  and 
«cln,iich^  eell,  pennHiiviitly  connected  lo  aa  to  send  a  current 
betweon  thn  two  tMrttudiriKUy  tho  handle  is  raised,  will  show 
by  ita  deHuotion  tho  state  of  conductivity  of  tlie  two  earths. 
Very  likely  the  two  earths  themselvea  will  au^-v  to  give  the 
neceaaary  current  withoutnn  auxiliary  luittwy. 

There  la  this  to  be  said,  however.  If  a  buildiiiu  ia  ao  aitUHt«d, 
either  on  high  wuidy  LTiuind,  nr  i>n  impervious  rock,  that  a 
decunt  cnith  ia  very  dilTicutt  to  get,  then,  at  least.,  the  house  is 
not  Ukuly  U>  make  a  letter  earin  titan  the  conduoti>r.  That  is  a 
weak  {Hiint  in  the  excuse  so  often  made  Doncermng  an  accident 
Ut  a  protect«d  building,  that  the  earth  wwi  not  luffiotuntly  gixjd. 
It  con  very  seldom  bo  ahovm  that  tlio  oorUi,  apjnrently  ohoacti 
iu  iirufvrenco,  woa  suy  bettvr.     Often  it  was  obviously  worse. 

LI  ia  a  Kuiienttiti'tH  Vt  piiuie  mucli  reliance  on  the  tasting 
of  eonduoturs  with  a  galvanometer  and  Whentatoiie  bridge. 
A  ^'olvanometer  and  WheatsCoue  bridge  aro  tHiwerlen  to 
answer  many  important  i|uestir>na.  A  Loehuiehe  celt  can  no 
more  iK>int  nut  whnt  path  lightning  will  take,  than  a  trickle 
iUjwii  It  hill  aide  will  fix  you  tho  inth  of  au  avalanche.  Tlie  ono 
is  turni,tl  aaiilu  by  ovory  trivial  obatoele,  and  really  chnoa©  the 
line  of  least  resistanae ;  the  other  oruliea  through  nil  oliatncloB. 
and  prsctiually  makes  it«  own  path.  A  lUali  atnkus  a  li'iiiae  nt 
oneoomer,  rushes  apparently  part  way  down  tlie  ctinduclor.  then 
flashMi  off  sideways  to  a  ronf'Kutt«r,  aonds  totke  down  all  r.bu 
spouts,  and  knoolca  a  lot  of  brioka  out.  .Another  bmnch  ban^ 
tnrough  a  wall  in  order  to  run  oiinletaly  along  soma  bell-wirea, 
and  then  out  through  a  window-fnune,  and  down  a  H|Mdo  or 
aoinething  pn>ppeil  up  against  the  wall  to  earth.  The  lightning 
tester  c<>ino«  with  his  givtvonomrt«r  and  Loclanch^  cell,  ana 
roporta  that  tho  «arth  of  thu  coniluctor  has  100  ohms  roaistAnoo  ; 
and  tho  licoidont  i*  tliurufore  accounted  for.  But  how  much 
roaistance  would  ho  have  found  in  the  pathi  wfaidi  tho  lightning 
seemed  to  cbooae  in  preference  to  the  100  nhma  t  Souiuching 
nioro  like  1,000,000,  prolmbly.  Or  perh*iai  there  ii  a  bad  joint 
in  the  oonductor  aoniewheiv,  tho  pajta  being  separated  by  ono- 
aist^unthof  nn  inch.  But  why  khould  it  prefer  to  jump  icvund 
yarda,  and  knock  hole*  in  walls  and  windowa,  rathor  than 
jump  onft.uxt«enth  of  an  inch  t    No  ;   the  galvanometer,  and 


m 


WIicMWone'tt  hciilge,  ftnd  Ohm's  Inw,  nud  evnducUvitj,  nre 
■itnply  nul  in  it. 

Kmiii^hii)];  but  Wea  lefl  out  iif  cuiuiKlBratiiMi,  nnd  suiiiolliiiijc 
veryiiiiporiAut,  too  ;  and  uatil  Ui«l  soiuctJiiiur  is f uU;  taken  into 
Aco»uiil  no  Mlief«cioi7  And  rWly  uodeniablo  aeourity  can  b« 
ginrMttccd. 

Thnt  »^invtliiiixwiucrtiii  ok-ctticwl  iiicrliu.  KiipjioBc  y^u  lmr« 
n  |ii[iv  <n-  I'-tuiiu  ftiU  of  inUtjr,  iisotl  mi  ]tvr|>ctiti]  fivvrtlovr  l<>  n 
ciBturii,  nD(l  yrH)  wMtt  it  to  Ih)  i>qi]ikl  til  ^1  lU-iiiitn'lii.  You  t«i>t 
il,  Aiiil  liiiil  it  jHsrfoctljr  eaay  to  pour  the  WHUrr  either  way  ;  Vrth 
ends  Are  perfectly  itnon  ;  tno  pipe  i»  u  gi>od  coniluctor.  Tlifin 
coma  Bi>nii;<nnc  nnff  liila  tho  Ktitgnnnl  vrnt4.'r  in  your  |iipc  n 
tr«n)ciulo\ts  Mow  witli  a  Ii>ttuin<:r,  liumt«  t))c  pijw,  luiil  aonMon 
thu  irAtorall  alniut.  That  in  wlinl  lit;litiiiitfi  dum  t<i  yuur  light- 
iiioK  i>Jiitti)i;t4>r  ami  Ui  Uie  ulMtncity  in  H.  It  b  no  yontle  liuch, 
it  ian  lerrific  blow. 

Cfiniluctivitj  is  itiit  irhat  Ton  wont ;  widening  the  pipo  i*  >io 
romcitj-.     There  is  n  njmetitmg  you  nmnt ;  tbcfEi  i*  n  ramwty. 

The  rctnwlj  ia  plftstioily— vltKjtric  "  cnpxcity,"  Yoii  mimt 
roctuoc  lliti  L'lrctriu-kt  iiivrtia  (ontulf-tiidvictioii)  of  yoiirconiliictor 
tu  niiioh  .1.1  |i»u.ilili;,  and  you  niust  incrtmtie  tt«  vloctric  oUatiuitjr 
()ir  cniMcttr)  whurc^vr  convenient.  Th«ae  are  niiitt«n  concern- 
ing  wnicb  1  havo  nutny  cxi>OTiuirntii  Ui  show  noxt  wod. 


BRADFORD  ELECTRIC  LIGHTING. 


Thii  follon  infill  nract)(«llythn  nitl  text  of  t)i*>  diariu4au  ifi  tlii* 
iiiittliT  >it  lli><  im^ctlug  of  the  Council  \*hI  wnk  r- 

A  (-ouiiiiunirilinii  whtrh  hml  bfpn  rwiTwl  fmm  tl»f  Local  Oorcm. 
m*»l  Kc'tiM  witli  rep»"l  In  tfin  pWIiw  Uglitiug  wli*mp  for  ItrmKunl 
najt  n*4il  l>y  the  Town  Clerk.  Tlii.' ■Niiiiiiinnioalioii  uui  tu  ttm  cllircl 
tliat  t)H-aiit)ioriti(»  liiul  liHil  iin<]«i  Lxiualiktntiuatliu  (.'uunHra  applJcA- 
li«B  fwr  WrowiiiK  i^jwcm  f-it  tlie  |»irp<i9!ti of  titp  arhfioi.-,  auilnovr  wnt 
tlowi)  nil  »ulli<irititi"ii  f"r  IIil-  cjimn-il  tu  lin«T*w  fSEIO.OOO. 

Ald*i^uin  P.  PriaataJitt  {tliainiinii  of  tl>«'  (.!*a  Suj-jilv  LViinuiiltrc] 
Ini'inl  t)iv  ni!o]ilir))i  iil  \ht  itiiiiuliu  ol  llint  Miiiniiiltr?.  wliii^li  iiitiuiloi 
ruKolilLiuui' «xi.-iiUii){  till?  triulcT  of  HtHui*.  .1.  niiil  W.  H<r*ii!«inl  fur 
•XRavatiitjc,  bricKwutk,  irDiifuiiUilir  ami  inittirii  work,  niiumirr.  <'nr- 
prtilixing.  jmiicry,  |>1uiii^inE,  t;1iuiiti[,  Ac,  in  ronnn'.iicn  with  tli^ 
cl'Tlrii-  liRlitinK  w^'iki,  fvr  Qi.^SO  ;  th«  tvodcr  cl  Hcwrx,  MoM»wortU 
niKJ  S»n>  for  tlir  iiu)>[>ly  kiiit  fistiifi  iif  tUr**  miM-»to»l  Iioilm*  •ud 
filliiiLii  fur  i:2,l^S  .  nii-l  thf  triiiW  -f  Mi'xin.  Hinn'MiB  llrotiicru  «n<l 
Tn..  I.iiiiilnil,  for  iliK  Kt]]*[il}'  anil  fitinft  of  ilj'naliioK  miil  all  Cho  a|>|>li- 
■nriio  fnt  £12,545  ;  tlir  tolnl  pout  n(  thp  pmi"0(«iil  iiutalUtioi)  npjiie 
£10,368.  Fiirthr-r.  the  i~oitniiitlrir  [noominrmtol  that  the  i-omtL-il 
flhoul'l  aullmriw  thr  ii^  t>ii[>)i]y  Cvrumittnt  to  apt'ly  to  tllu  L-)rftl 
O'ireriiuicut  l)^Ml1i  ffi  nulhuiilj  tu  iuutasi;  tlip  aiiiii  to  W  lHjmi«Yj 
fyt    •'I'Clrk-ily     "t^rltK     (u    ui    aoiount    not    rsc**'liti(j     in     lliif  wlioli" 

£2S,000.     AUlL'rt[i4ii  i'ritvtaian  wid  Iw  diil  not  lliiiik   ii  iLvrtvMy  to 

f;u  at  uiiy  K^val  )i<ii^[L  Into  tho  ilvlulU  of  llir  |<rojKwial  m-lK-no-. 
uguiiurh  a.H  il  niu  I'lUiMk'iLlly  Tha  huuii'  m-Iicium  on  tlmt  wliii-li  ti»l 
Ixeu  Woughl.  Sffiiro  thr  iMaijcil  iti  |)ptirinSrr  liat,  wlii-n  Ihry  hail 
jwiwcil  a  [i-KiIutiuii  aiilliiii'iMtii;  tb<-  liu  Aiuii'ly  Comiiiittn  lo  iprml 
not  motF  llian  4.'1&,000  upon  lliv  iK'hcnir.  That  [■s^lulinii  nu  rnn 
limMd  OH  I'eLniaiy  I4th,  wli*u  th«  twuncil  iialiui'lol  thr  Towii  Cl«rk 
to  apply  to  UiB  Local  ('•omnnieitt  Hoanl  (or  loavn  to  tmrmn'  £20,000 
to  rkTryoHt  tli«  teliiinii.  In  iiioviiig  thn  rwolutimi  in  Dmqiilifr  lio^t 
lilt  hail  |ii-atniMKl  the  council  that  no  monvy  «boiil'l  W  nyent  niilosatho 
council  li«il  ftrti  liotl  tlir  ftillnat  iiifonitatian  which  it  wm  in  tlir  nowcr 
of  thi)  c«iiiia)ttr(i  to  atc,  and,  thiTRforr,  it  wniitMl  lo  him  to  V  ilur  to 
both  Itiv  council  aiM  the  cotiimittcn  thdt  liv  uliuuld  uow  tlcwiiUr  xtv\> 
t'V  itl*)>  fvatj  ooiirM  ubiph  thr  coiiiitiitt>"-  hail  takm,  in  onirr  Iliat 
tli«v  misbl  vnBUt«  t)iil  nhatnTcr  iiKmcy  wax  Mieiit  hud  Wvn  OKj^uJevI 
well  anilnilhoiit  wustr.  Ininii>iliat«ly  uftcr  tti»  |)aiHiiiii-  of  the  rr>otu 
liuii  III  De««iiili«i  till:  iiaa  Supi>lv  ITiiiiimlttfT  di^Ivriiitiiei]  thut.  In  mIiIj- 
lion  to  harifiK  lilt  rruort  from  Mi.  Slioulbrml,  ih«T  wmilJ  rmi*(iU  the 
i-tnio«nt  elsctridaii.  Dr.  Hui'kiiisuu,  whu  wa.<i  tailed  u)Hni  l<i  iiinir  In 
Bradford  and  >ve  .Vr.  Schnolbri^l's  ivt'irt.  Dr.  IIo|>lEiiiinii  came  to 
llrailfijii'il,  and  liad  aavaral  hours' roriiul  tat  ion  tvith  l)io  •oiuiiiitliv,  niiil 
wpiit  DIM  tlio  KPiiuml,  ill  onU'r  that  tlii'y  iiiifilil,  when  Ihey  bwl 
liiiUlinl  thr  coliu illation,  TrL-l  ijliitD  aiirv  thnl  Ihcy  wen:  Inking;  a  ri^hl 
■Ccp.  Thrn.'  waa  a  geneni  ouncurrenoe  IwtircDii  thr  oiiititouK  of  thr 
two  i(^>rcialiiita,  and  upon  pmnta  uinn  itbicli  tliuy  dilf'-Tnl  r*rh  kbvc 
itayiligbll;.  'tlw  only  dilTeraKX  of  real  iniporlanco  wan  oa  to  whclhvr 
th«  two-niru  or  Ihnw-wiii;  ■ntvin  ilionM  Iw  ■•IniibMl,  hut  in  thor.nd 
it  n'lU  aiTAUgeil  tliftC  tirHt  of  all  (h<>  forniiir  nhoiild  \m  imt  <Ii>mi,  im  it 
H*n»  ifkixiuhHlgml  In  lie  »in]it4ir  Ilinu  thii  lotlPT,  lUi'l  ni  thnt  if  the 
iiiEt-ilUliiHi  wi?r»  aflurwnifia  extphilol  thn  thrOT-wim  iij-»Uiiii  eotiM  bo 
c&»ily  adofiinl.  Not  Hatii>li<i1  inrrrly  Hitb  ihi;  iitpoil  o(  Dr.  Hojikiit- 
sun,  thr  (.-uinnilttvi'  d«tidod  to  «■)  fir  thcinsctvra  a  ininiWr  of  inxul- 
iticuta  hi  diifiTriit  |i«r1a  of  the  irauBtry.  Tliry  mw  tlw  iu«taliticiits, 
ait-I  then  came  Ui  the  CQiichiaioii  tlint  in  (ollowiii);  Lli*  ailvicir 
iiibmi  wihtoli  ihty  were  a«lint?,  Ihev  bail  talcMi  tho  uiunt  etoarth 
wliich  tlipv  (uuld  liav«  doiw.  Mr.  ^btiulbhvl  wiw  iuvitwl  to  pivjiaK 
tUlnil'ii  uppctSi-allonii  of  iiu  |inifH)««l  •I'liriiiir,  and  thfo  leuili'i* 
Kerr  iniilnl.  A  inililin*  iii<|uirv  was  •ntiva)ii--ullyhi']il  liy  au  iijx|ii.-i:tut 
o(  ihi;  Iiocal  i!i'vrriiniL-iit  lioatil.  anil,  a.i  proriii^-  ibc  ititi-ri-il  whii'h  tliu 
public  took  tu  tb«  in4ttet,  h«  (the  H|<«k(.T)  mij;lit  »Uil<>  that,  wiih  tbu 
txivgitlou  uf  two  mcmbiin  of  the  coniinilU-i!  and  thii-n  ii.-|H}tU-».  only 
wii!  jurion  wtt.s  iirisciit  who  wan  not  iliri'Cllv  Au^jogcil  in  the  in<|iiiTV. 
Til"  t'-iiilrrv  Itiul  Imii  Uitli.-n>iii><vl  uimiid.  Jlcair*.  SinmniM  unil  <>>., 
Liiiiitikl.  vans  pioviiliiiji  Lbc  whole  ui  th«  ulooliic  nppltaiii;p«,  iailinU 
inK  (hi<  ilyiuinoa  and  fitting*,  aiMt  irrn;  to  aiipctriniond  and  inamtKr 
I  liv  ivorka  foi  a  jwrioJ  of  M  or  eigbt  wuoks  afti-i  tlic  lutt«r  n«n.'  oatu- 
ld«c«d.    The  t*t«l  uiouut  of  tkt  tsuden  c«uv  to  flS.S&a.    To  tlist 


tU«y  ntuAtuId  £2,000  Tdr  contiitgendM,  aul  thai  htonriic  tJi«  total 
up  to  oT<.r  £80,00a  Tha  aaull  balauoa  of  £S,O0O  wiuild  Ix  nqnlnd 
for  ihr  'Virryiii);  ou  of  that  Important  nork.  Th«  reaaon  why  tb^ 
vieru  oHkiiii!  for  iiioli<  moiKiy  was  ihat  tli«  InBtallation  waa  lo  mnt  • 
aouirwhai  lai'^i-r  aira  than  luat,  which  had  bMB  propoaed  in  lb«  fiiat 
i)ialAni><',  ati<I,  furtlici,  btcaiisa  l)ii-  woikd  were  to  ba  af  ■  pM-nMUenl. 
ouJ  not  if  an  cxiH.Ttiu<>iital  ■:hi»nKli-T.  Thf  oomuiittc*  bad  Wt  •"  ifcry 
ttbl  p^ii^  tWwn  thai  H'hat  Ih^y  doing  would  h»  of  a  pMVMtMUt  natnrr, 
a'<il  ikil  tli^  wiiiild  rnihi.'r'liav«  to  oxteod  tb*tr  inataUatimi  lb«a 
give  it  lip.  r'viTjflliuiK  lia>l  Ihti-ii  ■loiia  with  a  view  to  th*  ffltim, 
Mill  I'd  tliat  il',  ni  tlir  i'<iiiriiv  n(  tim«,  tt  wu  found  nucaonary  la 
ilntiM'' the  inBtallalion,  it  wotild  br  done  Btavnymucb  ifln*ll«rcaat 
than  ihL-  |ii-miit  v>iik.  Another  dreunulanoe  wfaicb  bad  aiwralfd 
iitC*intrt  Itif  ooiiitiitllm  "a*  lliat  ainoc  tbc  installation  had  h-en  <W»r- 
udunl  niion  a  liugt  i^'ndiialc  vlii^Jt  had  heva  formed  in  I'aria  had 
ilrlvri)  thr  j<rlrp  of  Mipjirr  up  to  nrarly  itnuhlii  what  it  tlii-n  waa.  atnl 
fhc  ilirJoiriiri*  in  thn  coiit  nf  thn  nrcitMSiry  Mi|i)irr  WHild  nJnuamt  to 
£1.000  or  £1.600.  Thi>  cnininittm  had  fHt  ounriiiccd  tluat  to  oiU 
don II  «n  iiistidlatinn  <•(  \aa  than  3,000  iDa«Dd«ac)iiit  Uin]N  aflA  dmm1I»- 
[Hfnti  rat-li  uoull  not  give  a  f^i  t^at  or  VToot  of  tbr  auoocna  vf  Utia 
and'-rtakiii/;.  and  it  wax  that  rmsun  wliien  Itad  iixluewl  thorn  to  briu 
Ik'fort  Iho  conndl  that  t<«nlaii(in.  Ho  bojieA  that  tha  ootracil  woold 
pus  thr  raaolutioii  with  jmutlcAl  ini&nimtty,  awl  thiii  MmtgUn 
iiandt  of  t)iL>  commillco,  wlia  lia>l  liu^l  thr  wmk  thrown  upon 
twoBttM  iwlitic  i>|rinhMi  aeeiiieil  U>  botcudiiig  in  tb«  dinctlini  of  ' 
a  wp|ily  of  declriL'  lii(ht  fntoi  Hmiebnlir  or  ntlirr.  If  iha  Gafjwi 
kad  not  KOU«  ou  vitli  tb«M  woiks,  h«  Micvnl  that  tboiv  war« 

SuiIp  pn^]4irrd  lodo  »d,  and  tliat  he  wmiM  regard  aaatniafufliia*. 
a.1  iwfj  rMMin  to  hope  and  bebctv  tliat  the  inatalUtlon  wonld  |iroTt 
III  lia  nn  witirp  aiiiymu. 

Mr.  Dnvld  Bmtar  mEDuilnl  the  iccohitiun.  Ho  wna  net.  Its  aaid, 
prriniitil  In  rnv  thai  iiii:  «nm-»  of  the  «:}ivnMr  wim  rvi-tain,  tml  It  VM 
irTiili  nt  that  thr  C"iiwitali(tn  nniat  d<i  tt  or  wHnr'XK'  rl-r  noiild,  and  h* 
th'.niglil  itVp"M  I""!*!  ili«t  lli'y  (Ihr  t.'orf oration)  •b<-<ild  d-j  il. 

Mr,  OAllowajr  Kji-kn  ngniiiiit  the  mtulution.  Ha  mul  that  wli»ii 
the  arhnnin  wan  liiitt  innotnl  thr  rMt  wiia  to  Iw  Irwn  £10,000  to 
£12.000.  Fioin  ihran  nima  tho  amount  roao  to  flS.OOC,  anil  niiw  tha 
ctiainiian  of  ibe  lias  S«ip|dy  Cnmmillw  atkrd  (or  £8Q.OOO. 
opinion  WH»  tli«t  iticrliaimiau  hmimnch  lar^c Idran abuni  tlib  tliir 
ttint,  h"  •"iild  uiif  In;  c»iil.'iit  with  a  «nin11  acbeinr.  If  lb<? 
nt'iil  oil  :it  lhi>  mil'  tlia^v  ui'iiM  k>»u  '  *  iwki-l  fur  £28:000  vr£30^| 
Hi.-  wuiihl  liku  In  li.-ll  t>i>tii  lht>  r-hairniau  of  tlHr  coiuaiitt>.-«  Kud 
.■^ho•dl>r«^l  that  tlttiy  wfini  Kttrllug  ujwn  itoiii(i[hiiig  that  th«j  kn»« 
voTy  liltli!  ahoiit.  ami  h«  hi^tJL-ved  that  tliuv  j^cutk-nicn  would  ha 
»iniMiwhnt  aHfiirf!«d  lirfoiv  Iliy  work  wan  EiuiiibciL  Thry  had.  hr 
lir-lii'Tfll,  9  imivisDiial  unh-r  for  Biailfoid^a  ihinK  wbicb  or  did  not 
Iwlirrr  any  other  t'iir|><iralioii  in  KukUbiI  had  gnt.  WlimcTcr  tb* 
inmtinn  orrWlric  lightitic  biul  como  up  lfai;irre«p<t-l«d  to*ii  olerk  bad 
*oini-(h<ng  to  uy  ahoullt.  They  uuat  not  \ur*  any  ottuir  lieilln 
Int'Tltrting  with  Ihom— «n>  king  In  a  town  waa  iinitr  anlliclent 
liut  hn  ihmiglit  tio  wat  right  in  atylngtliat  the  town  rWk  had  l«w« 
vory  linlly  tronhknl  in  think  that  th*  *cbiun<  miffht  hcdmpjml,  Thert 
nr^i-f  hif^r  lonii*  like  Lvrda,  Hull.  ^ItctRrH,  Iliidiltisticl'l,  and  ILalilui 
xiihoul  ntovUiLjual  <iiduii>,  and  iliil  Ihry  lind  any  ^.-nnipuiy  trying  t« 

^»  iiiCii  IlK-;!!'  tuwiin  with  ihi'  i-lri-trii'  light  '  No.  Ami  u  hat  did  tku 
ni#an  t  It  lOOiant  tJiat  tlurr  vim  no  prntit  at  Ih*  t-x-k  of  '■l«:tnir  light 
ing  RoliniuKii.  Thfi'n  nas  nothing  hul  \o«k  Ho  had  beard  one  Tuembfc 
(if  th^  coiuii:~l1  wj  that  11  would  not  ninth  inatt«i  If  tli«y  loat  money  by 
lb<^  f1I^^tril:  llchling  M.-|irni»,  bnauac  £1,000  a  year  roiUd  cMily  ht 
Tallin  from  ibc  gaa  profil«.  Tlie  grulkniau  who  aaid  lliia  wnntod 
li>i>King  aftrr.  If  they  wnv  g<dag  to  twallow  up  tho  Mily  CorjiaratiM 
ImainMit  that  |>aid,  thrn  it  w»>  tiin«  inninohailv  l<K>k«d  tMtu  llts  itwtlM. 
It  had  Iwcn  «tat>>il  thut  it  ivouM  ea*t  £££  to  li)th[atiT«. roomed houa*. 
IftUiH  were  ad.  tliun  lie  tliuugbt  I  hut  Iiol  iiiiiiy  dwelliug-buUBna  amUd 
\w  plvrtiii:  tight ;  li«  thought  il  vonhl  only  tM  uawl  for  ontnd*  iUo* 
niiuation  in  rudnr  to  uttnKt  atttnliaii.  Hr  a-ouM  like  th«  matter  t» 
hr  rcfrrml  back  lo  the  commitlec  fnt  conttti? rattan :  but  if  tli»  dwij- 
man  was  dctcnnin«d  to  go  on  with  il,  thru  ho  ought  not  lo  «xcMd  tW 

iao,ooo. 

The  Mmynt:  May  I  a*lt  if  Mr.  Oallmra/  wIsdiratomBvaanaolntioa 
to  lh«tr!rpi-l  f 

Mr.  OnUoway  :  I  dnii't  think  1  muVl  ml  awfomlirT  (Istwhter). 

Mr.  T.  Prtcattor  r  timiutil  fau  belief,  as  tlie  tesnit  of  |BtaoMl 
cxixriai'.-i.',  thnt  if  [itoyU  onoa got  clootric  light  into  tbeii  bouMB  Ihey 
n.'uM  nut  roUmlsiiEy  rt-luni  togM, 

Hr.  I>obl«y  Ihonehl  that  Ih'  Ga*  Suiijilr  CoBiibitliy)  wera  onUtl'd 
to  tlio  thanka  not  only  of  lite  council,  but  or  ovAy  right- thinking  pw- 
aon  in  Hradfonl. 

AldarmBD  T.  Prtestmiui.  in  reply  to  quadioni,  aoid  lie  bnixd  the 
iuaulUtiun  v\uulil  \f  iiijiit:  cvm|>lTto  by  next  Chriflliuaa.  Continuing, 
he  said  that  urrulara  ni-rr  now  rvaaly  to  \k  seiitvut  to  every  tmloHiiao 
and  naiiltnl  upon  the  tine  of  rviitr  of  tlir  |<ro|>««cil  installation.  T^ 
oirenlais  oA'trud  to  »npply  the  elvclrio  tigkt,  and  from  aneatfona  whkh 
had  hci<u  aaJced  of  hint  he  a[>preheni)e<l  that  thi^  would  luv«  a  vtrf 
largo  nuti'lxir  of  coiuiinvra.  Hcfelt  that  the  ee&ewe  weohl  ba autwiw- 
flit  if  appliixl  only  tn  the  Oor|>OT«IioD  public  )M{klini:i>,  willumt  liartng 
rcijanl  tn  sn|i|ilymi(  niivale  Konmmtn.  Bn<n  if  tbcy  did  nut  ajicnd 
money  on  electric  lignling,  tli'y  wqnld  aonu  Iiat*  tu  tiielMl  it  on  aibli- 
lionA]  KA*  *n|i|i1y.Fnr  tl-r  tinir  wnntil  muir  wliaa  thr  prrwal  gaa  work* 
wiinlil  have  ro  Iw  r<lciidi>il  (o  niM-tlli*  uicreated  dontMi'lH  wlitnh  wouU 
|p  n  I  will  npnn  Liii'Ui, 

1'he  ininnt»  *vn  then  ndo|itiMl.  with  two  diaMatieot  votra. 


I 

I 


I 


■aatnra  lactaasion  Talagmpb  CoBip»ay.  -The  PtrMb^n  ol  (bt 
l'^t«rn  Exteiuiuu,  AuativUsia  and  Quua  Telegiapli  Com|iany. 
Limited,  ha\e  devlaitd  an  luatliu  diridmMl  to  the  ijnartir  m>le>l 
Marvli  31  Iwt  of  At.  6d.  i«r  afaatr  fre«  ol  tncoiuotai.  payalila  on  July 
14  ptvx. 


COMPANIES'  MEETINGS. 


CONSOLIDATED    TELEPHONE    CONSTRUCTION 
MAINTENANCE  COMPANY. 


AND 


ni  se<,-cuth  •noiikl  onlinarj  mtetinc  of  ihw  Coinp«ity  uru  li«l<L  ou 
TMtIf,  June  8,  Ur.  C.  1^  W.  riUff>T^d  pr«»uliug. 
Kr.  C  CimayB,    lh«  nmr^tatj,   Kad    tbo   niOtiDe  onnvaniHg   llie 

twvtUiii. 

The  Ctuilm&ii  nioroil  the  ailonhoii  of  iLc  i-e|ioit,  wlilrh  ohowi-il  it 
tiaUocc  ill  Tuvout  •)(  (iiolil,  itidiiinn^*  tlini IxouuliL  loiwocil,  ofi!12.4&l, 
It  WM  |<^■)|H.l•l^l  to  wriivulTa  IvlAlNtuii  of  EZ.SM,  aii'L  til  iwy  n  fiirtlicr 
<Uvi(t(«Dit  ar  £2.  17*..  making,  willi  thi'  iiil«iiiii  .)itil.t..l,  »  .iivi.|.'t»l 
for  the  yp*r  of  £5.  7*.  Tlio  Oiiiiriiimi  wf^rnd  tu  wv^rjl  iHihjnru  of 
inUTMt  Lo  the  ttliuroliolilrni.  suit  miil  lie  lunknl  for  au  incmut  of  Ulo- 
phon*  biulDMB  Tniui  Uik  [iroiiLuail  fuiiuii  of  all  tliti  coiiipftliiet  in  llic 
country. 

Tbu  r«|>ort  won  tulojiU'd,  muiI  tlio  diriiloml  dcclftniiU 


ESTERN  COUNTIES  AHD  SOUTH  WALES  TELEPHONE 
COMPANY. 

The  llirr-l  iinnual  mwliiig  of  thi*  Cfliiifisny  wm  lieMon  ihti  7lti  iimt. 

Tlip  Ctuktrman,  iu  inDving  t1i(<  kilojitioii  ol  the  re|K)rt,  irAvin).;  ilrawii 
*ClKi>t.ioD  to  Ihe  LncrouMl  biiilneator  llic  Caiu|)uiy.  i>oliiti!il  mil  ClinL 
tl)CT(i  WM  <LU  iaortOM  of  no  lem  tluui  84  mr  ecnt.,  ami  a  liup.'  t>u)|>ur- 
tioji  uf  cliixnirv  I'xU-iiiiai)  vru  nti  trtiiik  linm,  ulilcfly  in  iwiitli  U*i>lai, 
wlirtv  li'fir  WHS  a  vcty  iiu)>orLa.iit  U-rritory,  wliicb  it  -waii  liivimUo 
tlifiy  vhnulil  oci^u|>y  it*  "rioo  iw  )xu»il)lo.  Tho  oast,  nl  Iniiik  liiiM 
liAiI  be»B  iii'«rly  £19,000,  loiI  the  r«nt«)a  wpi*  at  Knit  T«ty  tmall, 
■o  Ui«t  this  utilli}'  liuil  1ii'i-ri  ui>«rly  utircnimiurativu.  iiU([  at  the 
Mme  Lima  litem  hail  )H<i-n  intfiittt  tn  luy.  Kiit  Alivailj  !lia  triuilc 
income  wan  mintnic  in  is|>irltj'.  nml  anioiinlnl  tn  alwiiit  i:1.300.  Tlir 
toUi  tiuuk  culla  nan  atiiDunluil  to  vt-ry  iimrly  10,000  o  in->iitli.  In 
Sc|.ltjnbor,  when  tho  trunk  vytviu  wo.-  Iir»t  »-t  ipmii,  tho  ™1U  wore 
sflmtthin*  ov«  5,000,  an-l  now  they  Wdi-  nearly  10,000.  Their 
luDj^sl  linn  at  i>m)>!iit  waa  llial  rmm  Butft  In  LliuioUy,  a 
iIUUiKV  (if  alintit  142  Diil''»,  anil,  ^iiprilly  KjimikiriL-,  Ih"  miugi(|(Ri 
Wnrr  Mtixrurtorily  liixofl.  Tli«  >«Uni.-»  wouM  liavo  mlniittol 
flf  a  sniall  iltviilcuil ,  but  tli«  Ifin'trtor*.  although  L'ouflilcnt 
of  (lie  rtitnrt,  adviecd  L«rryiii|t  tli«  Ublartw  (o  ntxtywr,  luakiiiKnp  ihv 
raurve  riin<l  Iu  a  tomiil  *>uin  of  £1,000.  TIm  gtnata]  l>ii«i]iiv<t  grtu 
rapidly,  nn.l  vrry  (r^  vrt^V*  ]wiu>A  without  Mm«  ipMinl  mgwitioii. 
Thny  wmiM  unlii^o  a  ilr^itu  haA  bn.>n  «x|H>MtMl  1«  emtiifu-'I  LoiiJou  aihI 
ItiririD^haiii  will)  iliv  trunk  Mim  and  the  tyRCoiu  g^fiatly.  Tlivir 
eN|KTti?ucp  shofml  lliei'''  wbh  »•  vrry  k"-'"'  iliilirtvl  lulvaulA)^  rmiii 
tniftk  wlrtB,  imt  niPivly  fnim  flitlHrril«T»'  ami  trtiiik  mlln,  Iml  hy 
niMiit);  i-«t',v  iiitttcTi«lIy  to  the  cxchuox?  suWribvn  in  tliu  varivus 
lo«i)e.  Driritig  flic  j«»r  ttiiiik  nii<t  retitptu'  wirei  liaJ  increaivtl  lo 
tha  iiuiiil»r  of  977  milT*.  (Jiift  intfifitin^  pxtennion  tliey  vvm 
lookilli;  turwniil  tu,  uiitl  that  wnn  a  (im|jut«l  tn  cunnrrl  tCiltiyaluiic 
Li|{hlhciUH!  witli  i'ly  mull  III,  Thin  utrk  not  nntv  ilMirril  liy  the 
Admiralty  on  jcirinj;  itii  ii|iiii>rliinily  n{  i-onnrvtiiiz  llin  iWkynriln  iiilh 
llio  li|;Ii  tliniiiH-,  liiit  it  wmilil  W  ol  Kr«il  «ftii  to  ihr  Bicrcatitiln  ninriiio 
«>  a  (i^nal  vUlbu  tu  t]io  *Iii|)*  pwiiMg.  If  tlicy  i.-«iiM  *•:■•>  lb<^ir  v>n^ 
lo  a  (air  intiim  '>n  tll^  outlay,  h«  thAiifjtit  Ikit  cxt«n>inn  tni^hl  vny 
■ooil  bn  carrinl  Aiit,  Hn  vroiild  mnntioii  that  Iliptn  «■»»  n  ilwm-o  llia't 
the  routguiipl  tuttnn»,  and  [iocBtbly  Mme  of  Ih*  lifeboat  fUtioii*. 
ahoiild  ba  conncieted.  At  prewnt  lh»y  coulii  not  tee  whoip  tlic  income 
would  be  ilcrlvoJ  tn  order  to  lUFit  the  large  eiiiciiilititrv  nhii'li  wonlij 
b*  incurred,  but  ifauomiectioii  wim  iwcesary  the  lr.1c|>huii«  wa*liyfar 
th«  twtrt  tii«>jiuni  wUit'h  wrnlJ  It  tililiwd. 

ItWM  rowlvfr]  that  a  flirtdMd  of  6  jift  eonl.  be  pui'l  lo  i-rufflwOM 
cbidilnii.  and  th*  Totlrinf  Dlr*rtor«  wwe  rf-ale«l«(L 


PROVISIONAL  PATENTS.  1888. 


h 


J^KmutiiKii  14,  1887. 

18,437^.  XloctrUial  meBaturlag  lastnuacnw.     Kookts  Krcilyii  SrII 

t'rumi'K-ii  lU'i  J»tu<:»  Swiiiljuiiiv,  Ak  Work",  Cliolliv*fTl. 
Nntr.— Ttiia  »[ii>linitiiMi  harins  boiti  originally  iiidlildnl  in  No. 
12.437,  (l,\ti-<!  Mth  Sept«mber,^BS7,  tah<«,  tindn'  Pat«it4  KnU 
23,  that  date. 

JtiNK  8,  1880. 
&t01.  Impravatnaata    In    «l«otrlc     bMttarloB.    ItliiVuril     Willinm 
Oliftou  aiul  Yalautiiic  fiobinMin,  47,  Lincoln's-uiQ'riiiLtli,  Loa- 
dim. 

JrsK  ft 
B4S7.  ItBproT«iDC]ita  tn  lolophanfls.     Ijtirniitl  Mell'i^tt,  56  *nil  S6, 
("tlAni.'riy  Inili  ,  I*tiilni),     (f'oin|)]rtn  .T'i"ilii'''li««i.'| 

I&kpr«TMnoiit  in  claetro  ««*tlD8  n«tAl«  vltk  tlno.    John 

Lt>i  aiitl  Hi'iiiy  Hnui  H^iiuiii<.<ii<l.  tOO.  Ft>.'-.'L'i.tii;>-t,  Luurloii. 

Im[M-avoiBiinta   tn  iM>cnata.ol»ctrM  nu*s  «r  OKpiodoriL 

illligi'ii'^  Dmi'ii'IvI,  45.  iiuiilLiii]i)ituii-KitikIiii^!',  I.Dti-tl'll. 

JlsR   U. 

Ilftpr*r*aM«ta  in  ftl«otiifi  trMBbUng  heUM.     Yn-lrnrk  L«w- 
nnoe iUvwn and  fhllliiJoIlD,  11,  </q«»u  Vi«loHa-«ln.'et,  EC. 

Jr.sr.  12. 
Inpr«Tani«n(n    In    natonutUo    t«IaRmpliy.    ,lani<?i    Vatir 
^^  Ji>linv>ii,  47,  LiiHolnViiin-tinld*,    Mi'Ml^r-v,      illiiliraiil  Joiiw 

^^L         Hallctt,  Unitod  St«t«&)    (Coiuitlotc  apccilicMiou.) 


8496. 


SS05, 


859&, 


8611.  An  tmi)iroviedr«nn»(Katranlolmltforni«dlMl  parp««M. 

WillUii)  LaUKlilou.  108,  CiiR.lcn-nxK].  St.  Pauvru,  N.W. 

Jvsr,  13. 

8bS7.  ltnproT«aD«iita  in  dynuM-aUetrto  MnchHiw.    Heiii7  Bxt- 

trofl.  6J,  Winrit'sLiti't,  licll*^!. 

Jvsr.  13. 
8673.  An   linprowd  rvflotillnA  t«laai«t«T.     Willism  Smtlli    «ni) 

ltr>)w it  (iriiiiiiii  Xirill,  Al"-1'lrrii. 

8697.  An  Unprovomont   In  nuurtaoni'  eompAMM.    Jami^  Aaiulc- 

liuiii,  ."iS.  C'Jiiiitrry-Ulie,   I.iiDiiioti, 

0700.  Inprovomanta  in  Mid  rolattng  to  al««trlc  liatt«rl«a.  Diiia 
Maiiu  Juwiiii  CliulvB  Clciuoiit  Ueiiuit.  4&,  Soul  Iu  in  irton- build  ■ 
iitgH,  1  Mill  Ion. 

Jl-NK.    14. 

8731.  An  improTOd  anpllnnco  or  awltcb  for  alotitrleal  nuMbinoB 

or  npparaKuii.     \Vtlli«!ii  .'^upIkiuVi-.  77.  t'Midit.r'^-i'iw,  lliiruiun- 
li.kiii, 
8746.  ImprovcmonU  in    ptfttlnc  taHml»  wttli  alawlnlnm  nnd 
prodaelti«;aUo]r*UMrMC.    Lvon tjoetiliitBiin,  S3,  duniviir/- 

lailr,  LoiiilrvD,  W.C. 


COMPLETE  SPECIKICATIONS  ACCEPTED. 

Jvst:  18,  1837. 

879S.  ImprovciBontM  In  salTUMomotor*  with  onBpondatf  eolls. 

Williiiiii   KiUitfl    .\vrli.ii.  I.'ity  iiiiil  <;iiiU!*  "1  1.-)|h1"m   i-'ciitLiil 
hisliliitiiin.  Kxhi union  roa-t,  i^jiKifiii.  ami  .kJiii  I'criy.  CilyniLil 
OuildHuf  Luiiiloit  Tdcbuical  Ci>lli-(7,  Fiiixbnry, 
Jri.v21,  1887. 
10,233.  A  aovol  ootnblnod «1c«U-1ob1  Tap»r  bntb.  Miiri'l  MaitUml, 
Cray'a-iun clianiU-rB,  20,  lli^b  Hvitiuni,  I»iiiii>n,  W.(". 

Jri.v  2b.  18B7. 
10,381.  Appsratu*  or  muAO*  for  preventing  mor«  ttun  on« 
olcouic  «boiik  t)«tnK  nlvon  aRer  tbo  InMrUon  or  n  cola 
tnto  natMnntlc  or  otlior  nutoblnMi  Id  wbiob  ol«e(rt«lty  i» 
cmploywl.  Willinm  .Tulin  Wo  'Inaiil,  4&,  tv>uUi,iui|r(oti- build - 
iiQp",  Ixm'lcii,  \V.'', 

Ai^.iiM   11.  1887. 
ILOCM.  iMimovamsota  In  nppAmtns  for  tbo  alootnoal  propnt* 
sloD  Of  tr&mcax«  nnd    other  Tcbloloo.     Mlrharl    llnlroyd 
I^iniib,    28,    Suulbi'iiiij^l'iii-buikliii^,    t 'litiiiccry  Iadc,    Loiiiloii, 
W.C. 

NurKMHKU  30,  1887. 

lt>,473.  An  elMtrloHl  olgnnttlnB  dovtoo  for  rnllwnj  pnrpoeea. 

.'uiiiiiel  Siilui^y  BiDiiitiijil,    'II.   N"iv>;jilr  •In'i't,  L»n'laii.    K,C. 
(aaniud  T.  Street,  Uuitwl  Sutea.) 

Fi:iiKr,*nv  0,  1808. 
1932.  Improved  forma  of  olootrlcKl  «eat«c«e  fbr  vwlloboo  and 
almtlnj- fltUusa.   I'l'  l.i u^k  Uf iiij  Itoyc,  lilak*  "■tri'^i,  Hiiliit", 
.Mmii'hpstitr. 

Mauih  27,  1688. 
4673.  InproTomoatn  tn  dynuno  eloetrta  mttibinos.  fttid  la  rofo- 
latlDK    and  nteuurliiK   apparAtua  (Or  nne    wftb   san*. 
i'liiliji  Miilillriiiik  Jtihiiiv,  a5miil  &Ci,  llioiiCMy-Uuv,  Uiildleaex. 
(UhiirJM  Hmlor.  UniuiliSMtw.) 

Apkii,  3,  1888, 
4964.  ImprorviBonw    In   npparatus  tor    trnnaforrLag    alootrla 
«)UT«iito.   AlficJ  Julius  l[.jrjlt,  525.  HiBbH..n-Mi.  Mul.lliMfx. 
^Stclan  Doubr&ra,  Austria,) 


SPECIFICATIONS  PUBLISUEU 

1867. 
6809.  KlMerle  boll  tndlonten.    J.  and  K.  Eahnlhy.    8d. 
6018.  Tal0Kr«pbr.     W.  )-:  i;r,lg(..     (CUudi>,)     U.  3il. 
7042,  Blootrlc  nro  lampa,     I-'.  C.  Cl>a]>tnuii  Mid  olhft*.     M. 
9029.  DyB*mo.clootrla  mnclilBM.    T,  at.mli-y.    &1, 
9U04.  ipaulntlBK eoatlnga for clcclroly tie appamWM.     L.Grabau. 

8.1. 
10.196l  Dimnmo.«loctrlo machtnaa.    ■'.  I'   llnll.     IM. 
10,575-  In«trtimenta  for  electrlo  me«aaroment.     W.  Emmolt  and 

.1.  IT.  i;i>i..,    61- 

16.717.  Elo<triaal  data  and  LUno  atomp.    C.  A.  B&ndalL     Ib.  1<1. 


CITY  NOTES. 


BrndUnn  anbmarlnc  TcloKrapb  Compnny.  -Tin--  iioillc  te(.«l|il« 

of   lb-;    tliiU.ilUii  Siiliiiiriiiii''   Tt'Ir->;ii>]<1i  <''mi|>:iiiy  for  IIk' wvck  viiiltii); 

Juiio  15  uiiimiiitcl    to  £4,760, 

West  Indm  and  Pnnama  Tolosrapb  CoDipnny.— Thn  (MltiiialeJ 

Lratllc  ri<ci?i|it<i  Df  IliL-  Wl-sI  Iiidin  iwl  ruuaiiiu  Ti'ti'i^niili  Com|Miiy  foi.' 
thu  biilf  iiiiiiiih  etttirA  .hitK  16  viur«  £2,931,  4eaiii»t  £2,792  for  ttie 
corru.i|iiiiiitiiii;  (Tritpd  of  1887. 

WoMere  nnd  Brartllnn  TcleKroptaCompAny.^TIi^  tralBo  r«oeipt» 
of  Ibii  V.'mtojii  3ii<i  Hiadlinn  TiiI>.-|(M[ili  Cwm|Miiy.  LImltM,  for  tin.' 
irwlt  pndiiii;  JutiE'  16,  ullei  ilolui.tiii,^:  (In.'  lilid  >il  ilic  (;itiax  lu'cigiia 
lULVablu  1*1  tltr  Luiiilvii-l'laliii'j  Ti'lrur.iiili  '.-ijiiiuiuy,  Ltiuitcil,  vriv 
£3,923. 
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COMPANIES'   STOCK  AND   SHARE   LIST, 


Otrttend. 


,  »J*IU    ... 
ISfbb.    .. 

\tr«b.  ... 
sa  April .. 

MAiiril  . 
U  Fob..  U 
38  Hot.  ... 
WNor.  ... 
'  15  Feb.  ... 
28  July  ... 
28  Mar.  .-. 
28  Hv.  .. 
MMw.  ... 
12  Ajnil ... 
12  April  ... 
1  nh.  ... 
sa  Ain-rl  ... 
8fl  A)iril  ... 

ir*b.  ... 

8  Jul.   ... 
8K«v.  ... 

8J«n.  ... 
:i8»>r.  .. 
12  A|irU  ... 
12  A|iril  ... 
30  April  .., 


Hum. 


Africa:.  Wrowl  <% 

A  Bgld- Aineriran  Btuah  C  L. 

—  (llllj-  paid 

AnglaAnkerioiii    

—  Pwt    ..£ 

—  Drf. 

Bmfluui  Aiiltmarliic ,. 

Ciiu  Ti'lnjihoijo  It  Mun 
Ciibu 

—  10;<  Prrf. 

Direct  .titinish  ,.,. 

—  lOXPref. 

Dimtt  UniiGii  Sutea    

Kutom  „,. 

—  6%  Pr-r.      

—  6%,  J8»9     

—  *X  D«'>- Stooh  

Baatara    Kxtsiuloo,    Aaa- 

trtteaU*  Cliiii* 

—  i%  Di-b.,  ism 

—  t%Dob.,  IMO  

18S0 

KaMtm  k  S.  ArriMn,  1900 

Gtriiwn  Union  ,,,- 

UlobK  Tvlnicmpli  Tnut... 

—  ftiPrTf.      , 

OrMtnorUitra 


iwd. 


Prtee. 
day. 


DI«1il«DlL 


1  Mar.  ..  .. 
2H  F..I1,  ..,.. 
II  Mftv   

Id  Nov 

Itl  Mar 

2fl  Ai-iil  ..... 
26  April  

16  VeK   

I5  0rt 

29  Fob 

3  Jan 

30  Nov 

I  M«'."" 

aftllBC 

3t  Vhe 

II  H&y    .... 

tl  H»y    

nUmy   

1  F«b , 

1  Teh 

aOHnif.   .,., 

2  May    ,,,. 
I  Mar 


Ul.  KortUm  &%  I)4>b.,  '83. 
Iiidia  Rubber,  6.  P.  ft  Tel. 

Iiidn-Enrapesn 

LoiiJou  1'U.tiiio.  BnxUtsn... 

Mutm  Woaton 

OHeulal  Tokpboiis 

Rcutcr'a 

Swan  UaiUd 

Submanne 

SulMnarinc  CaMu  Tniat    ... 
TolBjcraph  C<itislrui:ti(tu  ... 

-6?;,  1««9     

UnitiMl  Tnlc]>iiana 

Wmc  AfricaD 

—  fc%Dnh. 

W««t  Coast  af  AmwiM    ... 

-«%mb« 

WaiWni  aud  Branliui 

—  Profcmd    

—  Sobrretl 

—  fl%A  

Wnt  iDilia'uil]  i^wiuu ..! 

—  aXlrtPwf.  

—  eSamiPrer. 

Wert  Union  a(  U.S.  * 

—  J!i  Sterling   


PaliL 


COMPANIES'  TRAFFIC   RECEIPTS. 


Manic. 


Aiig10'Aiu(aio>u 

Brazil Jan  Subniariiw 

Cula  Siil'mahuo 

Direct  SiMinMh. ....... 

—  United  8UM  .. 
East*™ 


SndiMg. 


Nonii 
W.  Jimo  li  ... 

li.attur  ... 

N.  vfUav     ... 

None 

H.ofKU7    .. 


Amouut.      Iiiv-  or  I)eii^ 


rilUlUlifl. 

■    4,437 
1,500 
Pnbiiiilihl. 
19,00:1 


+      119 


Mawa. 


Euat«m  Ext«nstoa 

GtvAt  Noithern  , 

tfiibiitarint 

Wii»i  Cusat  «f  America  . , 
We*t«ru  ami  Brajniliin  . 
Wut  Itdlaaml  Paeamk 


■itdli*. 


H.  ofHiur    ... 

U.otKny  ... 
None 
M.ofHaj  - 
W.Jane  14  ... 
F,  Juno  IS    ... 


AnMmL      Iiio.ar 


£40.568 

a 200 
Una. 

4,700 
3,»SX 


+ .ci.no 


+  Ul 


Alibrariatlvna :  W.,  «mk ;  ¥.,  lortnijifit;  H.,  montb. 


NEW    COMPANIES    REGISTERED. 


Latber  Haiuoii  and  Co..  Llntlt«d.  -  Ki'^iHtoivil  Lv  K.  Jonlan, 
120.  ChaiKPiy-Uiic.  I,(iiiil»ii,  W.C.  (;i|>ilal  £7.500.  ilivili-d  iuK.  1.500 
flbnrcf  nt  £b  luob.  Olijunt;  tlir  Mvpiiniiinti  of  lli*  i«lviit  rijtlitniu  el>ii- 
Bwtion  nith  impravcuicota  iu  cltctnc  aic  lamp*,  fi«lil  uiaf^nvt',  uud  >u 
ilyiiamo  elcottii?  iniu^hiiica  or  inolor*,  now  the  piojwrty  of  Lutlii'i- 
Hanson  itad  (Jlmi'Ien,  of  Narth  llriilgo  ElcPtrieal  Work*.  New  hank. 
Qalifiix  ;  Ilia  working  of  tlin  uutl  jiaUiit  ri^hri.  nnil  Ilm  riinkiii^.  vxer- 
wbig.  ami  ninnn  fir  lining-  for  ulr  nf  t1i«  arlirVn  iirmhirvirl  ItirtRby,  nnd 
thr  c*rrviiig  "11  ihr  Imniiii-Ki  of  I'lrvliicnl  ciiKin'-rin  iin<l  rontfatlotn  ; 
thf  >\]i')>lyiiif; of  clwtric  liKht  to  l</wii»  [niMic  uiii.l  priK.iU  compaiiioa,' 
clubs  ut  (MPiwUtiuus,  niiil*,  aliOLM,  Marvljotiwa,  dwi'l liuK-LoiWM,  or 
otiivr  J>r«tniBM.     Tlie  linit  MUliwHtirni  at« : — 

Sharw. 

}.  Loiigliotloin,  WncHlIiotlom  Djp  Work*,  Liiddandon  Fool SO 

I.,  lugiiaiii.  ruiTsr  itill,  Saltnrlicbbilu 20 

li.  Ctiaruock.  cuntr)ii:tuT,  Halifax 20 

h.  H.  Aiiauu,  t,J«.'tric'ftl  euKiiicvr,  Halil&s    100 

C.  Oobwn,  cWk,  HalifaA    , 3 

J.  Fartar,  Bolioilur,  IlalifiX  1 

,1.  DiilT,  nw.'oiinUnl,  Ila.niiu  Top,  Halifax    ...;... 1 

Tbi!  first  tliTin'f"™  fJialt  lit.  J.  l.,r>i)};)i<>tfoiit.  L.  In^-bo'ii,  (!.  Clinrnixk, 
atid  Lutlivr  Hauij.ii,  TIio  '|iialili(uiiuii  of  tlip  MaiiAgiog  Dtri-etor  bhall 
bw  at  loast  100  »liarca  ;  olbei'  tliau  the  Hanagliig  Director,  no  Din-cior 
dull  rcMivt  any  ii'inutieratiun  fur  hia  •enriocs. 

Aotmnatla   BI«etrlo»l    CorporsUon,   UnU»d.— ftrgistprdd    by 

Urwrn,  A'liiii-ni.  Morris.  CrUp.  \uA  (.'d..  6,  OM  Jnw-ry,  K.C.,  witli  n 
c«|>ildl  of  £7b.VX),  (livitlH<U  ir)U-  3,750  Hhaio*  of  i,'20  vocli.  Object: 
tl.  act  i*  iiiiclt-rtakcra  for  th<^  imi.j.lj  u(  I'lc-lviPity  for  ligltliii;,'  unJ 
othtT  iiurpttWR  irithin  the  Untied  Kin^fJotu  u,iid  L-lii«W'boie.  'Dil'  Hrst 
mbK^ibet^ara; — 

Shares. 

E.  J.  HcrnanilM.  7.  Ltrprpwil-^trtnl,  W.C.    .  — „....     1 

T.  {}.  Koak»rmttni,  27,  PliilloTiii:-[-laiv,  r.cD«iagt«n    ,....„....     1 

J.  T.  B)aocllal^l,  25,  llBalky.»tmi,  W,(; I 

W.  Dob«rty,&,  CrMtN«w[>ort-*lnw1,  W.C. 1 

&.  Tritton,  9.  CbnuiMg-pUoo.  W I 

R.  G.  Ujilou,  The  CaiioDH,  M  it<>liiuil ., ^ 1 

VV.  Sliurmlt,  401.  Oxfowl-nttwl 1 

The  first  Dirwtani  ^liall  Im  iiotiiiiintvil  in  wrlliiit;  by  the  iiii^'ii-ity  of 
tbe  suhacriben  to  tli»  monioraiuluu  af  aunciattnn .  Tlir  iinmlKr  u\ 
Dlrtcton  tliikll  tiuvct'  ttc  Imu  than  three  nor  mote  tli&n  lr:ii,  Thcijiiali. 
fti^tiitli  of  a  1>itiy:lur  itliall  \x  Uie  ii"Milig  of  «bitm  of  tlir  nuininal 
vaku«ri^liBO,  in  leapwE  ofwliidi  allcaLbfuc  tbu  liiuebouiir  duv  kUall 
luiT«  bMB  ]i«id ;   but  ill  caoe  >  pereou  ucit  bul'liug  miob  t^nn^licatiui  ia 


appciinli'il  n  tint  DIrvctor  liu  apjiuiiiiinvril  aliall  be  rotd,  bai  lie  ati 
nithiii  linn  iiioiilh  frain  Uic  dat«  uf  apiKiliiiiiiMit.  ac-iiiirc  bia  qii 
tira.  Tlin  n'muueration  of  Dirvctora  nliall  frum  time  to  tina 
fixrci  ill  ^'IicidI  mettiu^ 


Tha    FMroUnn    Baglna  Oaupuij'    af   AoMrtoft, 

llrL-iiCurv,!  hv  MuiUlitoiiii,  loliritont,  20,   Kltiga  Am*-fanl,    Looiia 
bLC.     Ca|>it*l,   £1M),000,    diridcxi  into  30.000  sham  of    £& 
DlijiK'tii:  to  ni'iiiiirp  cntiio  Amorirati  tUnitnlHtati!a)pa(enta  fccint      _ 
tionn  in  irlaiinn  to  pftrokiini  niKinr-a.  and  with  a  view  tberoto  la 
mtifj  anil  adopt  thti  agrcaniffiit  brtirivn  John  JoiH.'|ib  KcTBlc]r  llniDta 
of  tbo  on«  pml,  aud  Kruott  WliitHicvl  [on  behalf  of  Uie  Companjt  a( 
thn  otlior  [Mrl,   aiid  to  carrr  t)i'  uin^  inl»  rlfert  with  or  witboat 
ino.iiriovtion  ;  to  cirry  on.  mtlior  iii  the  Utiilo!  Siatua  of  Aitunifla.  aad 
oliH<wher«,  a«  iiit;  bi.>  ToiiDd  Mpedii>Dt,  the  buxinru  of  inwlwfticai  tad 
clioinlcal  «iij;lEiean,  inanubcturers  of  etipiK),  and  wnrkeraaixl  dnlen 
iu  rlL-ctr!i3t)',  motive  jiovrer  and  UgLi,  and  any  basiDfini  in  which  thd 
a)>plii!«linii  of  lilictricity  or  any  oUut  i<0H-er  ka  or  may  b«  uaoful,  ocd 
i\-i>ii'tit,  or  oruiiioenlAl,  or  auy  other  bnaiiie-a  of  a  like  aattu*,  and  fl 
thi*  United  .StBtaaorAn>«icaarelB«rhere  t«  tnannfaatura  a»il  |wodllfl 
ati'l  ti'oiie  and  doiI  in  oleetriaal  graeratora  and  annunulatan,  eJeetfV 
iiintire  oil,  c".  ivuIit.  ainaiii  or  citber  viit{iii<«,  and  all  or  auy  kio-l  of 
uloiilriral  and  utiier  JiiiHmtuii  auil  ap^liauucs,  whelbn  iu«l  iir  wbicb 
he  raflrr  may  liu  uanl  in  coniitrtiun  witli  nivtivu  iiuwnra  or  tlliuuia'' 
tion,  and  whi-tbi-r  in  ^onucctiou  witli  any  iivFUtiou  now  known 
bircaft«r  to  bo  liitccvcrcd.     Tbc  first  Mibacribi-rs  are  1  — 

T.  '1'.  Cnrtiti,  oaihier,    17,  Ttianolo,   Buby.atrvot,  Old  Keni-raad, 

S.K ^ 

II.  T.  Adam*,  clork.  162.  Fairiiridjto.roai!.  U|f|ior  Ilolloway.  N 

H.  T.  Adams,  dsrk,  106,  Bayhaamtrwit.  Canidr.n  Tono,  N.W.  ,., 

W.  Mickkihnait.  34,  MiUuuin-etnwt.  IMroiJ-r«w,  W.C 

C  Cbili^t,  Mho»ii»h^li>t,  39,  rnid<irii;k-iitrMl,  Caledonian -roMl  ,.. 

0.  F.  Tocker.  stall ftniT,  38.  Ki-rrrtirosil,  llriitoa 

E.  Whitehead,  engiueir'fi olrf k,  73a,  Quitii  ViGlariA.MrMt.  E.O, 

'riiv   DUiiibur  of  DiniotDiaaball  uoLbe  l«rt  tbaii  tliTM  tm  uioic 
nine.     Tilt  liiat  Direclom  nholl  I*  liii  Oraee  the  Diike  of  kLuicbMteri* 
K.P..   Sii    llriiiy  CuitwrlL-lit,    Eut.  ;  Muor  Alexinder  Roaa,  U.P  , 
William  Til ij ill}!,  1^1'  ;  MaJur-IJcoePal    \V.  0.  !ivatti,ioit  ;  Etatcrt  U^ 
Kiti'luu,  I-1m|.:  und  Jwhua  Prloatiuaii,  Kmi.     Each  IKreetoraliall  I 
nliiirrli'ol'li.-r  in  tbe  Uuai|iuiy,  and  muat  liold  al  Itnsl  40  aharcn  in 
i-a[jitnl  of  il.     The   rpii]iioi.Tatimi  iif  lli«  Ditrctnrs  «liall  lir 
[iTiiium  iW  coub  Dircctoi,  and  1)100  per  auiiuin  extra  fortbo 
«[  the  llon-rd,  nn  J  vucb  furtlior  iuiim  (if  any)  a*  aliall  be  rot«d  by 
Compaiiy  in  gonial  mtati^ 


I 


NOTES. 

KeDsiugt«n.  -Kcnsiiigtoti  ]*An8h  Chiirch  vtm  liyhtwi 
last  week  by  the  incandcacent  electric  light 

Dr.  Mann  Iiectnre8.~rrrif.  Oliver  I/Klfje'*  "  Mnnii  " 
lectures  on  tlio  "  Prulocl-iori  of  BiuUliiigii  from  Lightning," 
which  wc  are  reprcKlucin«,  will  ahortly  iw  |wbli8h«i,l  iii  Iwolt 
form,  with  adiriitjonal  matter,  hy  Messrs.  WTiittfllcer  and  Co. 

HiirfleiUes.  — Thi"  Mara«illea  Ga«  CompiUiy  nin  arc 
lamjiH  ;i.4  well  its  \ihs.  TIib  ]:iTii[>po«tA  .iro  triplo,  vrith  iin 
arc  lamp  iiliore,  nnd  two  gaa  joU  b«1uw.  Tho  arco  run  till 
mifliiight,  and  aftcrwanle  th«  gas  ccflnes  in  for  itii  Rhnre  of 
tho  liV'btinK- 

Belfast The  promiRca   of  the  well-known    firm    of 

Messrs.  T£oliin«uti  and  Cleiiver, liiien  manufiicturcrs,  Belfast, 
have  been  lighted  uicJi  the  iiiciLnifeacent  olc^tric  light  hy 
M«wn.  Groonhil).  The  light  croftt«it  n  good  deal  of  eiithu- 
siaant  in  tho  district. 

Commanioatlon  with  Liehtahips. -Several  of  tho 
large-st  Now  York  Rlii|)[*iii^  nu^rchaiitu,  says  the  Kl«inml 
IForlii,  are  promoting  a  plan  to  o  tabti«h  t«Icgrn]>hic  com- 
mmiicutinn  1>otween  shore  and  the  Hghtshiim  a.long  the 
roast.  It  is  Iio{)od  to  carry  out  tho  schviuo  by  tho  summnr 
of  1890. 

HUati.~Milati  Uas  130  arc  tunijis  nmning.  Seventy 
more  arc  to  bo  added  shortly.  These  now  lamps,  like  thoae 
provioiusly  ordonMl,  aro  nti  the  ThomBon-Kouston  Kyettna. 
Tho  dividend  (leclwad  by  tho  Comiiany  tuu  been  4  per 
ocnt,  wt  a^titiflt  I'S  per  eent.  lioforB  the  Thomson -HmiBtnn 
Ryfltem  was  adupiod. 

Turin. — Mown.  DelUni  Fratolli  have  sccunxl,  under  n 
fftirly  rnaannalilo  royalty  Ix>  Oov«rnment,  the  cnticosaion 
for  central  stjition  lighting  in  I'uriti  for  a  poriotl  of  twenty- 
Mven  year«,and  havo  al>>nt  100  ThoraRon-Hoiwton  arcs 
moiling.  This  firm  havo  also  the  sule  right  in  Italy  for 
il«e  of  thn  Thomson-Houston  sy^lein. 

City  OaUds'  Calendar. — The  now  proammmc  and 
cilenduriif  thu  C'ily  and  Uullda  ot  London  Institntc  (or 
168^  0  lias  buttit  iasiical.  It  cuiilaina  tho  rcgitlatioiiH  fur  tlio 
tochnilogical  examinations  for  Iti^O,  syllubiu  of  subjects, 
and  rofommou^latianR  i>f  bookn  of  rofyroncus.  It  alao  con- 
biiiu  the  paperd  sot  at  the  cxamiiiatioRs  tit  the  prcsont 

Alternate  Current  Motors. — With  reference  to  the 
recent  discoverioa  by  L'r.  Ferrari  and  Nikola  Tcsla  in  the 
direction  of  alternate  cnn'oiit  motors,  tho  iiuei^t'on  of  prior 
invention  ia  cropping  up  alrnady.  Wo  learn  on  g'od 
authority  that  IVof.  Elihu  Thumouu  haai  bad  an  alternate 
current  motor  running  in  his  laboratory  for  tho  Inat  twelve 
months  or  so. 

Silica  in  AeenratilatoTS.  M  Hignette,  an  a^gln«er 
in  Paris,  pi-upu)j<.'3  tu  Mopur^ttu  the  dill'oront  fl1oetrada>  of  art 
acciuntiktor  Ly  a  plate  of  pure  silica.  Thh  diBiwsition,  ho 
stAt-OB,  would  have  tho  advantage  of  rendering  ftiuiact 
between  the  electrode  imiKxdMe,  without  increasing  the 
rosistaneo,  owing  to  the  great  jmnnity  of  the  silica 
emplrtywl.  Silica  is  a  nmtcrial  o(  which  wo  do  not  as  yet 
fully  know  the  jnopertiu',  and  it  may  'le  worth  while  for 
it  to  rocaiiro  tho  further  alleiition  of  tho  electrical 
chcniista. 

New  Ineandaseent  X*amps. — Kocent  aniioimi^emontH 
that  have  appc-irod  showing   that  the  projirielnrB  of  tlje 


SBwy«'r->fan  system,  and  alsn  the  owners  of  tho  Keel  |)stents, 
cuntciDplato  establishing  works  in  England,  looks  very 
much  like  having  koon  coinpetition  among*',  nupplinm  of 
IiicandeMajrit  lamps,  AVo  learn  that  both  .Mr.  H.  C.  Davin, 
pn>sident  of  the  Sawyor-Mnii  I'ilectric  Company,  and  Mr. 
Zachariaa,  representative  of  the  Seel  system,  are  at  present 
in  Kngluid  <«riying  out  negotiations  on  iKthalf  of  their 
rospeciive  aystom^. 

No  Zinc  Used.— With  reference  to  what  it  calla  tho 
niliculoiiK  pretouMons  of  D'Hnmy,  a  French  contenip' rary 
^ha»  the  following  anecdote :  At  a  ccrUiln  eihi!>itioii  an 
inventor  of  a  primary  jmttery  a««ure«l  the  nnsH8}»octing 
[jublic  iwcAent  that  his  [Mrticidar  Iwltory  consumed  very 
little  fluid,  bihI  ko  stw.  Some  it|icciulista,  ha|>poning  to  be 
present,  naturally  en(|iiirer),  "  What  do  you  have  the  zinc 
at  all  for,  then  )  "  ''  Just  to  show  that  none  of  it  is  used,  I 
supyoso!"  said  another  bystan-'or,  while  the  inventor  waa 
easting  about  for  his  reply. 

St.  Bernard. — An  interesting  and  useful  application 
of  nitxlurn  science  to  the  remains  of  mediaeval  institutions, 
16  thai  of  a  teleplionc  which  baa  just  been  fitt«d  hetwooti 
tho  Hospice  on  the  Great  St^  Bcniard,  nnd  the  ntii- 
tion  in  the  valley  below.  The  monks  are  informed  when 
travollors  aro  n«c«nding  tho  (visa,  ami  if  they  do  not  nrrivo 
at  the  right  timo,  the  monks  csin  go  to  meet  them.  It  haM 
alre;idy  i)rovetl  of  considerable  assistance,  six  lives  having 
boon  aavod  recently,  the  l-Tst  two  rcecuotl  Uiing  travtliora 
who  were  lost  in  the  snow  fully  two  niilox  away  from  the 
Hospice. 

Uedioal  Elootrlcity. — Our  renders  must  Itc  careful  to 
note  that  the  mi-disaNt  Hriliab  Aaaociation  (!)  of  Moilical 
Electricians,  which  Mr.  ('.  B,  llarncss,  of  tjuack  Iwlt 
fame,  baa  furniod  priiicijnlly  from  the  etaflof  his  own  show- 
room for  commcrcjal  purpose?,  has  no  con:icction  whatever 
with  tho  Institute  of  Medical  Klectrieity,  formed  midnr  the 
giii<lance  of  Mr.  H.  Newman  I^urenee,  A.S.T.H,  which  is 
distinctly  established  for  the  purifocc  of  opjusing  such 
misleading  and  iinsciontilic  onterpriseii,  and  of  gathering 
infornulion  and  providing  facility  for  the  real  knowledge 
of  electricity,  a<  it  can  bo  a)9plioi|  in  medical  science. 

A    Revolution     In     Stenin     Prodaction.  —  Mr, 

Fletcher,  ('hii^f  Innpoctor  of  .\lkali  Workii,  in  bis  annnal 
rcjiort,  just  issued,  dcids  with  a  mmibcr  of  subjects  of  threat 
iiitcrust  to  lojunifacluruni.  Hia  remarks  upon  Mr. 
Hiirgroavos'  hot-air  ciijonCi  or  tbcnuo-mobjr,  aixi  specially 
iin|>nrtunt.  Ho  says  that  it  will  nut  only  elfect  tho  preven- 
tion ui  black  Euiokc,  but  pronitses  to  rctoluiionise  o  ir 
tn(?Lliudi4  of  producing  )K>n'cr  An  enei:;^^  of  40  h.p.  uiii  1>< 
maintained  with  tho  oxjiondilnre  of  two  gsllona  of  coal-tar 
01'  i!>U\  of  coal  per  hour.  ICithcr  li^juid  fuel  or  coal  cai4 
IjG  u«etl.  T]m  i*  a  result  three  tinn^  more  favoundilo  than 
that  re.iliBC<l  by  the  \>es.t,  and  five  or  six  times  more  than  by 
ordinary  steam-enginca. 

Burying'  MaBmetlsed  Watehca.— Pr.W.  H.  PitUord, 
of  Aii.sotiia,  ('iiiiii.,  hail  a  valnuhle  watrh  apparetiily  sjroileil 
through  getting  magnetised  by  a  dynamo.  Ho  tried  to  devise 
tOQie  way  of  roniodying  tho  difficulty  without  ^oing  <u  a 
heuvy  cx[Mfn3H,  and  hit  Ujwn  this  pUiL  Ho  enclnaed  his 
watch  in  a  cloth  ling,  and  buried  it  in  a  Xsr'^  liox  u(  damp 
earth,  where  it  reniaintd  for  three  days.  He  then  ring  it 
up,  and  found  that  tho  watch  waa  completely  cured.  Tho 
simplicity  of  the  i>roc<ws  oommends  itself  to  owners  of  ni.ig- 
netiseil  watchca,  who  may  be  thus  able  tn  etTect  u  euro 
witliout  rocoursQ  lo  jewellera.     Their  only  care  must  Iw  to 


Electric  Keatera. — Iticlimoml,  Virginia,  haj»  electric 
be^itciin  at.  nutk,  und  tlicy  ivill  shortly  !h;  fitted  ofi  the  curs 
of  th<!  o!«tric  railroad.  The  office  of  the  comimuy  is 
hMl4!il  f>y  this  muaiis  atlhf^  present  time.  The  h^itoi's  ar« 
connected  four  I'l  (ioiicis,  thu  Ktreut  uiro  lii'iii^  tap^iiMl  to 
8U])ply  the  current.  The  current )»  ttirriocl  on  in  the  iuiiaI 
wny,  with  a  souil  switch  in  tha  room,  and  the  electrical 
energy  roquirod  is  about  throe^uartcr  h.i>.  for  x  heaUr  to 
warm  a  room  I5ft.  wjiiore.  The  doiiMe  convcmioti  of  heat 
into  eloetricity  and  Iwck  has  a*  very  low  ellidency.  iind 
'will  have  a  very  limited  me.  It«ilwiiy  Kiniagos  iire, 
I)crha|Ki,  an  good  an  oxnni|ilo  astny,  a*(a  Kniall,  coniitiint, 
nnd  harmlcse  sotu'co  of  hciit  la  re<}mrLvl.  Thu  enertty  might 
be  obtuinod  (as  now  for  i^Wtrii'  light)  from  the  nxk-  ol  the 
carriiige.  For  th«  electric  trunicars  the  ninin  current  mifj;lit 
l»c  avuilahlc  for  iTintPi-  iwit. 

Thomaon-Hotuton  Company.  —  The  ThomitoR- 
HouEton  Coiii|)uny  of  America  ure  doing  l>ig  btiaiiieis. 
They  h.ive  fitted  n]>  iTiO  li^'hliiig  i^tiitionis  for  luuil  com- 
[unieti  during  tlie  [iiisl  year — that  i^,  at  the  ruto  of  three 
lighting  stationa  |ier  M-eek,  many  toeing  towna  of  lees  than 
0,000  inhalittnts.  llioy  have  fitted  37,OOC»  arc  Umpa  ;  78 
ftttitionii,  laltinj;  48,000  iiicandextn^iit  Uiii|ia,  iind  2.1  etnuons 
with  11,000  tij;btA.  with  alternating  a)>|Ktr3tH'.  I'hiK  ia 
not  including  private  Iniycrs,  which  would  ntako  the 
amount  nearly  double.  Ft>r  the  New  Vork  cxt^'neion  of 
lighting  they  will  »u]>ply  2,250  arc*,  with  the  pmbability 
of  doubling  Ilio  number.  Tliroo  comiiaiiie?  oro  doing  tlitn 
extension  work  in  N'ew  Yoik.  who  between  theui  will 
require  this  nmnhcr  of  iirtr»,  the  munnfactuie  r>f  which  ivill 
bo  by  tho  Thomson-Houston  Com))Uiiy.  Thia  is  besides 
about  3,000  arc*  nl  present  rnnning  in  Brooklj-n. 

Electro-Plating.  —  We  have  njrctvofl  a  copy  of  the 
second  edition,  rurt-fully  ravixed,  with  additionc,  of  Mr. 
J.  W.L'niuhart's  "Electro-Plating:  A  I'ractieal  Hiindbook." 
It  18  cleurly  written,  well  urruDgcd,  and  in  aimed  to  obtain, 
with  the  greatest  pod^blc  sim|ilicity  of  hm^fuaKe.  the  pro- 
ndinj;  of  workin];  diret'tions  upplicuble  to  tha  practice  of 
the  pbting-Khop,  and  to  tho  requirements  uf  anuteun. 
li!Ioctro-p]ating  ix  gaining  n  coiitinnully-increasing  practical 
value  in  commorcini  tiekK  anil  hm,  lieoidoa,  a  foAciimtion 
for  ftmiLteur«,  by  tbe  CMC  and  beauty  of  iu  rMult«.  In 
this  work  wc  have  not  n  more  toxt-l>ook  eompilntinn,  but  a 
pructicul  treatise,  caji'fnlly  M-orkod  out  frotn  the  author's 
own  experience — exactly  the  kind  of  book  for  techniad 
use  wo  are  often  asked  for  in  vurinna  electrical  de|Kirlinent« 
and  are  not  always  able  to  mention.  The  whole  of  tho 
detaiU  neceafnry  for  plating  liy  IxitterieR  U  gone  into,  with 
practical  diroctions  for  each  process ;  the  deposition  of 
copper,  gold,  nilver,  and  nickel  being  doacribetl  in  Boiinnito 
chapters.  Tho  new  processos  of  nicltel-platiiig  are  fully 
described,  and  the  us«  of  dynamo  miichines  is  also  care- 
fully considered. 

Barcelona. — TItv  iiingic  fountain,  which  was  soon  for 
the  tiiiit  time  in  the  Health  Exhiliitioii  in  lt^S{,  and  later 
in  the  Inventions  and  Colonial  Kxhibitiontt,  and  which  has 
been  repro<)nced  in  Liverpool.  SUiien  Ulaiid  <Xflw  York), 
and  also  at  the  tiWgow  Kxhibition  of  tlie  present  year,  in 
attracting  groat  notice  iu  the  lt.(rcoiQiia  Plxhibitiwi.  Tho 
fountain  at  thif>  exhibition  con^ideruMy  excels  all  the  othei-s. 
The  motive  [M>wDr  which  in  employed  when  all  tho  jeu  of 
wmtor  and  [nnjoctura  of  the  electric  tight  arc  at  work  U  nnt 
under  300  horse-power.      The  founuin  wag  eonsliiicled  by 


tho  Anglo  American  Brush  Corporation,  who  are  reprs- 
wnted  in  Bareolona  by  Don  Joa6  S.  Nobis,  and  the  work 
has  been  under  the  management  of  ^fr.  William  Bates. 
acting  on  l>eh!ilf  of  the  above-naniefl  firm.  The  fountain 
was  completed  in  a  very  short  space  of  time,  considering 
the  great  diffiouttica  which  had  to  bo  encountered  in  the 
course  of  erection.  The  effects  of  the  light  aro  jmidiiced 
with  very  little  niani)mkition  of  tho  lani|»,  and  the  whole 
nkakcs  tin  extremely  ftne  and  deltoite  display,  Mr. 
Raworth,  tho  chief  engineer,  wont  expressly  to  BHrcQlona 
for  the  ofBcial  opening  ceremony. 

EUeotrio  Welding. --Electric  wehling  has  now  been 
put  on  <i  roniniLTL-iiil  basis  in  America,  occoitling  to  the 
Boston  papers.  A  company  bus  been  formed  mainly  by 
Boston  cupiUiHst^,  with  a  ca|)ital  stock  of  half  n  million, 
which  will  turn  out  welding  machines.  The  machino^  will 
ba  sold,  but  the  company  has  al«D  a  royalty  on  everj'  wold 
made  by  their  machine*.  To  make  this  practical,  a  meter  is 
set  u]>on  thorn  all,  in  tho  manner  of  tho  sewing-machine 
royalties  in  America,  co  that  the  invcntora  mar  I'cup  some 
of  the  tienefit  of  the  pnicoiji  to  tho  usera,  tteside^  the  mere 
s»l«  uf  the  machine.  The  meter  his  three  diaU,  rtMemliling 
those  on  a  ^m  meter, » nil  by  its  poctiliar  construction  it  ia 
cinimod  that  it  will  not  registei-  unloHs  a  perfect  weld  ia  made, 
llicse  mtichines  will  weld  anything  in  the  flhn[>o  of  metal. 
They  do  not  require  that  both  metak  xhall  be  of  the  name 
material,  as  iron  has  Wen  welded  to  brass  in  the  expen- 
menli*  trivd.  The  machine*  as  they  ate  now  built  will  weld 
an  iron  cable  or  a  watch-spring  with  equal  readiness,  and 
it  may  be  oven  contemplated  that  proiJcIier-shAfu  may  bo 
wchlcd  by  this  moitns.  It  is  cliiimod  that  the  proces«  ninlcoe 
a  [torfect  w«1d  by  fusing  the  metals,  and  does  net  burn  ibe 
metal,  as  i»  often  tlio  case  in  tho  Ilornodos  {h-occss. 

Summer  Conrao  of  Xiootnrea. — IVd.  W.  K  Ayrton, 
F.K.B.,  will  give  a  thorough   practical  course  at  the  C'ontml 
Institution,   South    Keiksington,   on    "The    Constructiou, 
Testing  and  Use  of   Electrical  Muuuriiig   Instmmeiitc" 
This  coiu'se  will  include  experiment:i1  lectures  and  B]ieeial 
liilfonitory   work,  and   will  be  specially  adapted   to  the 
mailers  of  electrical  measuring  inalniiuents.     Tlie  lectures 
will  comprise  tho  princjplesand  practice  of  the  constniclion, 
calibration,  and  testing  for  faults  of  ammeters,  voltmeters, 
ohmntotent,  wnttmetens,  coulombnieters  ami  ei^ioten  as 
used   for  direct   and   alternating    current  jiystems.      Tho 
students'  prncticul  work  will  be  conducted  in  a  laboratory 
specialty  fitted  with  nccuntuUtoi's,  standard  instrumenta, 
•^c,  for  electrical  instrument  te^iting,  and  they  will  have 
the  opportunity  of  examining  sind  practically  trying  all  tho 
nioro  inijKtrt^iiit  electrical  meters  at  present  in  onlinaiy 
use.    Tho  cciur-se  will  extend  over  two  weeks,  and  will  con- 
sist of  8i.Y  lectures,  from  8  to  9  ]t.ni.,  on  >foudayii,  Wodnce- 
day.t  and  Fridays  in  the  fortnight  eommoncing  on  Monday, 
July    Kith;    and    also   of   practical   work   in  the  [^ysical 
lat>or.itorii>s,  daily,  Satui^duya  excepted,  from  2  to  5  p-m^ 
commencing   on  Tuowlay,  July    ITtli.      AppUcationa   (or 
admission  should  bo  received  not  later  UiiUi  July  Gth. 

Electrostatio   Tr&nsfbrmera.— According    to    the 

KU^Iiyit/yliiitii:!.'.  An'.a^yr,  No.  16,  iJ^SiS,  Dr.  Doubrava,  late 
pupil  under  Prof',  Stefan  and  Maeh,  and  toaehor  at  the 
Tuchnical  High  School,  at  Prague,  has  |j«t«nleil  trans- 
formera  in  all  countries,  which  aro  de|>endent  not  upon 
elQctro-iua.gnotic  but  upon  cloctio-stutic  iodnction.  Thi*  c 
tRinatormen  cin  bcuswl  with  direct  or  .-ilwrnating  currents, 
and  for  any  desii-nblo  difforunco  of  jiotsntial.  With  direct 
currents,  a  "  disjunctor,"  workod  by  a  small  electromotor 
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enahW  n  condenMr  to  be  «hat:ged  from  th«  central  station 
hy  a  high  [>rc»sui'e  wii>(\  anU  from  the  sama  "disjmictor"  tli« 
Mcocidary  ciiireiit  U  procliicec)  by  means  ol  a  soc'Oti<l 
condenser,  utid  nnj  clcnirei^  rediiclion  of  prenure  cnn  he 
obuiiiied.  By  this  transfcmiation.  when  the  speed  erf  rota- 
tioii  of  the  disjunctor  i*  itrrnDgcd  eo  that  the  condeiisor  ii 
chui;gul  aiul  diacbnrged  at  the  nine  inKtnnt,  not  thi! 
slit;hic<t  sjKirk  occutb,  'With  altematitif;  current*,  two  plate* 
arc  charged  l)y  thehigh-prvissiiro  wire,  which  uifliicuccs  two 
other  pUles,  and  from  the  Iatt«r  the  secondary  (.•urrciit  Ib 
obtained.  The  efficiency  is  said  to  exceed  that  of  the  electro- 
magnetic trin*formei*«,  and  the  system  is  shortly  to  Iw  intro- 
diK-t-d  in  praelica!  work  for  electric  lighting.  We  kIuiII  Iw 
ititcre*ted  to  hear  whether  anything  practitsil  comes  of  this 
invention,  which  [jrofcMt-s  to  lie  an  entirely  "ew  departure 
ill  elc<'tric  light  tranafoi-niers. 

Electromotive    Force    of   Cells. — M.    Mcislcr,  uii 

Austriitu  phyoicial,  ha-  iiHM-jiirod  thu  cL-ctroniotive  foi-co  of 
varitHiM  cells  with  the  Jiid  t.f  Sienien'a  Universal  ClaJvano. 
meter  and  a  standard  Darnell  cell.  He  has  coramunioitvd 
the  following  resulu  to  the  Academy  of  ScieDces  at  Vienna, 
which  will  l)e  nsefnl  for  reference  : 

Volta  total  E.!kr.F. 

n«.ni«l  rtandard  coll 1-06 

Orovo 1-82 

Bunnen 1-77 

Bnnwn  chromic  a«id 2'18 

CJrcuot 2-02 

Smee „  1-06 

Ijilando-Chaperon ^ , I'lT 

LocUnch^  1.  1-08 

Marie- Davy VHO 

Wnrroii  do  la  Rue ,. I'W 

Niaiidi-t 1-65 

M.  .Moi«1or  ha«  al«o  studied  th«  variatiotu  of  potential 
during  charge  and  discharge  of  the  vai-ioua  part^  of  the 
Plant*  accumulator,  of  which  he  gives  the  total  E-M-F,  as 
2-2  Tolt«.  During  discharge,  the  difl'ercuce  of  [wtotitial 
hetweoii  the  positive  olcctrode  and  the  ncidulited  water 
diminishes  in  a  rej^nlar  manner,  until  the  KM.F.  of  the 
element  has  fatten  lielow  half  irjt  normal  strength.  On  tli« 
other  h.ind,  the  dItTereticeof  potcntltl  between  the  ne^^tire 
electrode  and  the  H<jmd  diminishes  rapidly,  and  oven 
chaiigos  it«  nign  at  the  etid  of  a  siiflicioiit  period  of  time. — 

Bamet. — The  preiMrationa  for  the  lighting  of  the  town 
flf  Bariict  arc  proceeding,  l^tit  there  ha«  Inxsn  some  hi'sita- 
tion  OD  the  jmrt  of  the  authorities  m  to  the  power  of  the 
lampK.  The  incandescent  system  was  decidiid  iijion  for  the 
street  lighting,  and  1 6  c.j'.  was  thought  tu  ha  enutigh,  Iwing 
as  much  as  the  present  lamps.  Mr.  Joel,  however,  has  been 
trying  to  coiivinca  them  that  Ifin;.]*,  lampB  nHU  [^n-ove  a 
fniliuv,  as  waa  certainly  the  vase  at  Leamington,  and  pro- 
pOMH  334!.p.  lamps,  with  a  few  stronger  ligfatfl  at  main 
comers,  and  expenniental  triaU  wore  made  last  week 
to  test  the  power  of  the  lamjM.  Mr.  Joel  hiis  secured  the 
8ole  I'ight  for  three  yetire,  with  permission  to  use  iwles  in 
the  streets  for  the  lirat  twelve  mouths,  after  which  all 
wires  are  to  be  iu)dergr«uiid  or  at  Iwck  of  the  houses. 
Ilcsidcs  the  aolo  right  for  three  years,  he  has  stipuliued  thai 
ho  is  to  have  continual  otinal  right  with  mhcrs  at  the 
expiration  of  this  term  to  continue  the  lighting,  if  he  to 
desires.  The  price  fixed  in  £2.  14k.  |)cr  lli-c.p.  lamp  per 
year,  lighted  from  dusk  t«  12:30  a.m.,  and  £5.  2«.  till  dawn  ; 
32  cp.  double  this  price,  and  additional  Ugbt  in  proportion. 
It  is  proi>o»otl  to  put  in  three  etiginea  eventually,  ono  of 
which  will  he  first  installed.  This  will  l>e  20  h.p.  noininal, 
and    the    lamps    will    be    in     p4inillel    series,    fixed    on 


special  IaDi[>-|)03t«,  with  projicrly-dosignetl  reflectors  for 
utilising  the  light  to  the  best  advantage.  These  Uni|is  are 
to  bo  HghtLtl  till  12:30,  but  the  three  lai-ger  lamps  at  aj 
reduced  li^ht  will  he  retiutrcd  all  night,  and  to  light  tlisee 
upon  the  same  wire  Mr.  Joel  proposes  to  insert  a  magnetic 
bye-|«SL9  to  each  of  the  main  groujis,  which  will  drop  n-hen 
the  speed  of  the  engine  is  h11ow«1  to  fall,  leading  oidy  the 
corner  lamps  alight,  which  will  then  l)e  fed  (rgm  a  storage 
liattery  charged  during  the  dayttmc.  Further  udditiunii 
will,  no  drtuht,  he  made  for  inivatc  lighting  with  trans- 
formers, as  the  demand  increases,  but  the  street  lighting 
\nll  he  first  wirncid  out. 

Tband«r8torm  Committee.  —The  first  report  of  the 
ThiuiderBtonnCommitteeof  the  Royal  MolcorologicJiI Society 
"  On  the  rhot»gra|»IiB  of  Lightning  Flashes."  which  has 
been  dniwn  up  by  the  Hon.  Itidph  Ahercronihy, 
F.RM.^,  has  jiMt  been  issued  in  pamphlet  form. 
According  to  the  results  received,  the  typical  foriBs 
of  ligbtiiiEig  arc  grouiied  under  the  headings  of  stream, 
siiuioui!,  ramified,  meandering,  beaded,  and  ribbon 
lightning.  Some  very  interesting  photographs  of  the 
various  tyiKsa  of  Hashes  of  lightning  are  reproduced.  The 
society  a»ks  the  cordial  help  of  any  interested  in  tho  {pics- 
tion,  either  by  sending  copies  of  photogntpliK  ulready 
uken,  and  by  eudeiivouring  to  take  them,  or  by  inducing 
ntheni  to  tin  so.  The  re!Rilt«  may  be  sent  to  the  Hecretary  of  i 
tho  Royal  Meteorological  Society,  at  30,  Great  George- 
streot,  ^\■estmi»»ter.  It  may  porbaptt  be  well  to  mention  that 
the  photogi'aphy  of  lightning  does  notjir^sent  any  particular 
diffii-utljes.  If  a  rapid  plate  and  an  ordinary  rap:d  lens  . 
with  full  aperture  be  left  tuicoverod  for  a  short  time  at] 
night  during  a  thunderstorm,  flaahes  of  lightning  will,  aft«rj 
development,  be  found  in  some  cases  to  have  improssod 
thomsolvcs  upon  the  plate.  The  only  difficulty  is  the 
unccitaimy  whether  any  particular  flash  wilt  happen  to  bavo 
lieun  tu  the  field  of  vii;w.  A  lapid  single  lens  is  much  njoro 
suitable  than  »  ni|»d  doublet,  and  it  is  believed  that  films 
on  piipcr  would  ofTectuslIv  prevent  rellecLion  from  tho  bnck. 
Tlu'!  focus  should  1>o  that  for  n  distant  object,  and,  if  j>08«' 
mMv,  sttmc  jnint  of  landsca()0  should  bo  included  to  give  the 
position  of  the  horizon.  If  the  latter  is  impusaiblu,  then 
the  lop  ^f  the  picture  shotdd  be  distinctly  marked.  Any 
additional  information  as  U*  the  lime,  direction  in  which  the 
camera  was  pointed,  and  the  state  of  iho  weather,  would  be 
very  diwirable.  Thf  Society  are  hoping,  now  that  the 
thuiidei'storra  season  is  approaching,  that  many  photogra- 
phers, both  amateur  and  professional,  may  be  found  willing 
to  take  it[9  this  i nt4>re9tting  branch  of  their  art. 

Italian  Extiibitiozu  —The  lighting  at  the  Italian 
Exhibition,  which  is  entirely  on  the  Thomson -Houston 
eyatoni,  ha«  been  coni<idenibly  cxtcmle<l  iMsyund  the  lirut 
rcipiiromonta,  and  is  admitted  by  both  exhibitors  and  pro- 
moters to  be  all  thnl  is  dci^ired.  The  iiistatling  of  the 
machinery  waa  a  very  (|uick  piece  of  work — only  iiva  days 
was  allowed  after  tho  roof  of  the  abed  was  on.  The  main 
galleries  and  refreshment  rooms  have  \90  arc  lights;  the 
grounds  and  panorama  4-0,  and  the  new  annexe  'JO  arcs. 
The  arena  lately  used  by  the  Wild  West  is  being  fitted  upi 
as  the  Colisseum  at  Rome  ;  this  h.as  35  arc  lights.  Very' 
shortly  this  will  ba  ofiencd  for  ropresontation  of  Roman 
games,  gliuliator  fights,  and  races.  In  the  Marionctteu 
Theatre  the  incandescent  lamp«  are  being  increased  to  1 70, 
and  the  Welcome  Club  (a  most  luxurious,  handsome,  and 
convenienl  institution  for  exhibitor  and  their  iriend»)  is 
elegantly  furnished  by  Messrs.  Laing,  Wharton,  anil  Down 
with  60  incandescent  lamps  in  bumisbod  coppor  HttJiigs. 
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An  ingenioiw  arrnngement,  used  hy  tho  Thomson-Uoiut«n 
systesi,  is  xhown  in  Ihe  engine-room  offlpc*  and  of-hor  places 
on  the  high  pntenlinl  arc  wira  It  in  often  rnrjiiirecl  tn  put  tii  a 
tew  incandcfloeul  lamps.  When  this  la  the  cjlsc,  a  limp  ta 
inwrtod  in  the  iiuiiii  circit,  taking  an  S-iimperti  curronL. 
llieBe  lani{)e  are  nuiilo  for  H  volts  and  32  c.p,,  or  16  volta 
ttnd  64  c.p.,  or  32  volu  niiij  12^  cp.,  snd  am  he  inserted 
wherever  desired  in  the  arc  circuit  Tlie  ^j-e-paiw  for 
tbflee  i»  u  simple  as  it  is  ingeniona  The  lamp 
ii  acroirud  into  a  socket)  which  communicates  «-ith 
the  wire,  but  in  only  kojit  from  Rhoi'l  circuiting  Uy  a  thin 
piece  of  tissue  jiaper  soaked  in  jtanittin.  If  the  lamp  breaks, 
thta  is  niptnrix]  hy  the  iii^in  current,  mid  the  Ump  in  thav- 
fore  cut  out.  On  rcjtliiciitt:  the  Iamj>  by  a  itevr  one,  tliis 
latter  do«e  not  light  until  tho  two  pUtos  arc  sepanitod  ; 
ft  new  piece  of  pnp«r  in  olipixyl  in,  And  all  goee 
on  u  before  In  Amorioa,  the  Thomson- 1 lonitton  Com- 
pany uae  tbone  lampii  by  ihemnelTei)  Inrgotr  in  Btrect 
li;;hting  on  a  siitglo  high-tcnnion  vriro  ;  a  sniall  indicator  at 
the  station  nhon-a  itnmedialelj'  if  any  Inmiutarv  out, and  the 
uttcndant  can  then  go  round  tho  circnit  and  replace  them. 
We  deecribo  the  ThoiuKon-iloiMlon  inuindeKcenL  dynamo 
uced  (or  this  installation,  with  illuittraiiotix,  eUewhere  in  onr 
columnn. 

A  New  Electric  StandArd. — M.  Marcel  DeprdK  haa 
devised  an  inetrumont  for  giTing  at  will  an  tnvBriablo 
(quantity  of  olc<trioity  — for  example,  tho  <^ulomb.  It  con- 
sistB  of  a  glaRa  tnlte  of  L'  ah3|H>,  having  its  two  legs  cltieed 
and  terminated  by  glass  Indbs  of  much  larger  volume  than 
the  oylindricol  fMrla.  One  hull  und  ita  correeponHing  loj;  is 
filled  with  water  aciciulatod  with  phosphoric  acid.  The 
itocond  leg  contiins  alwj  Rome  liqiiiil  below,  Imi  for  most  of 
its  length  it,  and  tho  bull  ending  it,  is  filled  with  air  at  a 
fisDil  pressure.  The  branch  filled  with  liciuid  has  foitroloc- 
Jrodes  face  to  face  in  pain,  two  at  the  u)i(*cr  part  of  the  ball, 
two  in  the  cylindrical  [lart  a  little  boluw  t^e  lowest 
oint  of  the  hall.  If  an  electric  current  ix  sent  through 
those  Ir!)!,  the  wat^r  is  dornm pmoil,  iind  the  mixture  resultr 
ing  flow  tho  dt-cviupositinn  accumidates  in  tho  np]ior  part 
of  the  boll,  whilst  tho  liquid  is  forced  up  the  Accond 
branch,  compressing  the  air  in  it.  If  the  jtoint  of  de^iarture 
of  the  lifjuid  column  in  the  «ccMid  branch  is  iiotoi]  us  well 
as  the  )»int  it  stop»  at  when  the  nirreiit  is  stupjwd,  all  tho 
elemeotA  necessary  to  know  the  <piaiitity  of  cloctricity  ex- 
pended to  prod  iicc  thu  mixture  of  gases  are  forthcoming,  nnd 
it  is  en«y  to  see  that  if  the  volumo  of  this  mixture,  measured 
by  the  aacenflion  of  the  litiuid  In  the  second  branch,  is 
nlwaya  tho  mme,  the  ijuantlty  of  i-Iectricity  nocesaAry  to 
produce  it  wiU  bo  e4uully  iiivarirtbtc,  whatavor  bo  tho 
temiHjraluro  of  the  instrument,  providc<l  it  be  tho  same 
in  both  biiLtichoK— a  cuiidilioii  easy  to  realise.  Tho 
barometric  preflaiire  and  bygrometric  state  of  tlio  air 
faave  evidently  no  influence  on  tho  results,  ainco  tlio 
tube  is  aeale<l  like  an  incuudoscent  lamp.  In  short,  tho 
nftjmratus  produces  at  will  a  cjuantily  of  gM  corre- 
sponding to  the  invariable  quantity  of  electricity 
taken  for  stand-ird,  all  the  njieratioii  being  the  observa- 
tion of  tho  scalo  uu  the  brini:li  of  the  tube,  and 
there  being  no  correction  tf>  make.  In  oi-dcr  that  the 
:ip;uratuft  may  continue  to  act  indefinitely,  the  water  is 
rcfonnod  hI  ouch  ojicration  by  a  H^jctrk  [nmcd  tlirough  ibe 
detonating  mixture  of  the  gaaes  in  the  Kill.  For  this 
puriKwe  the  other  pair  of  platinum  wires  is  providwl.  The 
inALruraent  may  serve  for  tho  standitnliKing  of  electric 
mcuisuriiig  iiiNtninient».  It  has  bwii  t(tst43d  with  gloat  earo 
by  iM.[Minct,ono  of  tho  ongiiieers  of  Lho  Creil  oxperimcnta, 


and  its  indications  corojar^  wit1i  tho  ordinary  Toltamoter, 
and  fuuiid  to  he  fully  reliable. 

Thormo-Batt«rios.— We  publish  this  weekan  intoroM- 
ing  and  vulualilo  oommunication  )>y  Mr.  J.  W.  Swan  upon 
Raub's  thonnu-l»itery,  disi-ussing  tbo  jiuints  under  which 
its  use  may  or  may  not  be  economical.  Lord  Raylcigb,  at 
the  Rrttisb  Association,  has  given  what  has  proved  almost 
a  "quietus  "  to  the  tiuostion  of  thcrmo-b»ttori««  npon  tho 
score  of  efliriency.  judged  fix>m  ?tHiiil]Hiint  of  the  laws  of 
therm(wlynamicR.  stating  that,  as  a  beat-engine,  for  the 
limits  of  beat  emplo)ed,  the  thormo-hottery  am  never  give 
a  hi^h  etEcieiK  y,  even  when  coini>ared  with  a  etcam-enifuie. 
Prof.  SilvanuB  Thompson,  however,  bna  {winted  out  that 
tho  lliernio-Wttcry  is  nut  to  bo  jiulged  solely  aa  a  hcatr 
engine,  and  that  the  lutre  statement  as  above  docs  not 
nccesaarily  fully  np[ilt .  The  heat  in  tho  oonrorsioD 
of  cnCrKy  which  takes  jiluce  in  Llie  generation 
of  electricity  in  the  thcrmo'lmtt«ry,  or  at  loast 
lliRt  portion  of  it  which  is  so  convertenl,  iierer 
i*e;iche«t  thu  higher  lompenture  at  all  ;  the  greatest 
possible  efllcicncy  of  the  thermo-battery  is  wbea  tho  groaloat 
amount  of  heat  disappairs  as  heat  and  appears  m  el«etri- 
city,  llicre  is  thin  ]>oini  to  he  kept  in  view,  as  contraclict- 
ing  Ij'Xtl  Kayloigh'a  result,  und  confirming  I>r.  ThompAotit 
that  the  vtlicicncy  of  the  liiuutin  body,  or  of  a  horse,  ia 
greater  by  far  than  the  grnil^at  [lossible  efficiency  judged 
solely  as  a  hcjit-ongine.  Ex[)cnroente  have  been  nuula 
taking  the  weight  of  fodder  consumed  and  the  eorros|ionding 
work  accomplished  by  animals,  and  the  result  showol  a 
far  greater  efficiency  than  tliut  jiossible  from  the  tempera- 
tures judged  solely  upon  this  law  of  thenno-dynamic*.  Tlie 
question  !«cm6  to  point  to  the  hiimnn  body,  and  nit  animal 
[tower  working  uiioii  other  laws  than  that  of  the  beat- 
enginu — namely,  that  of  the  thfimio-battery  ;  anil  If  we 
could  prove  thai  the  theritio-ljtttt«ry  has  a  paaihititjf  id  • 
greater  totd  efficiency  than  tbe  boilor-engine-^lynamo  com- 
bination, the  greatest  stimulus  would  bo  added  to 
tho  study  of  this  means  of  generation.  If  tbe  total 
efficiency  possible,  witb  a  jiorfoct  hcat-otiginc,  is  loss  than 
■10  per  cent.,  of  which  we  rcidise  usMidly  only  alwut  10  i»er 
oeiit,  and  tbo  total  poMible  efficiency,  with  a  thermo- 
liuttery,  might  be,  aay,  80  par  cent.,  of  wliich  we  at  }jre8eol 
realise  only  i  per  cent ,  this  greater  jK)»«iljility  will  not  be 
long  in  having  advantage  taken  of  it  ll[»n  this  subject 
wc  ap[)ond  the  following  clear  and  explanatory  note  by 
I'rof,  I'orry,  P".K.S.,  setting  forth  the  result  of  tbe 
law  of  Lhermo dir'nnmics  in  the  case  of  steam  engines 
and  gas-engines :  "We  can  prove  that  the  gra«t«at 
l»0Msi1ile   efficiency   uf    any    heat>ongino    cmnnot     exceed 

~^^^,  wboro    Ti  tttd    T,  are  the    bigboat  and  lowest 

abmlttte  temperatures  of  the  wothing  substunco.  T( 
cannot  bo  loss  than  284  (or  lO'C  +  274).  Taking  steam  of 
20011].  preuure  per  sqiuire  inch  an  the  hottest  which  maybe 
used  without  burning  the  piston  lubricatjon,  this  ts  196*0. 
or  T,  =  4C9.    The  greatest  efficiency  possible  ia,  tiiarofon, 

^--  — ,or,  — -,  or  39  purcotit.     In  oxwting  gss-enginei 
460  469 

T,  is  nlwaj-»  high,  usually  more  tlian  774  ;  T,  is,  say,  1,774, 

and  tbe  greatest  olliciency  ,'  _,,   or  56    per  cenl.     The 

1,(74 

necessaj-ily  great  losses  by  conduction  and  radiation  rcdtiee 
these  niimbei-s  wry  much  indeed,  so  thai  tho  elBcicncy  of 
the  very  best  atcam -engine  anil  boiler  is  never  greater  than 
13  per  cent,  and  about  the  same  for  the  very  best  gas- 
engine.  Indeed,  1 0  per  cent  is  tbe  oooitnon  figure  lor  good 
eRgines." 
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A  NOTE  ON  RAUB'S  THERMO-BATTERT. 


tTlio  following  18  the  sulwlantc  ot  nwiiic  com miuiKat ions 
hicli  wo  bnvo  rocorill_v  liarl  wild  Mr.  J.  \V.  Sw;iii,  M.A., 
on  ihu  aiilijei-l  of  ItaiiJis  tlierino-lxiltBr)',  ilitiBtratfiJ  and 
doBcribed  in  tfiis  jwnior  oit  A|>ni  13  :  — 

B.  In  Rpito  of  tlio  f>{tiiiiriii,  wlittli  b;M  ulit.'iiiiLtl  Urj-c  aw'cjit- 
puice  among  scicnlific  mcTi,  ihal  tliodir«ft  conversion  of  huat 
inio  flluctricity  can  rover  be  an  eooroniical  [inxcw,  there 
neTerthelcss  a|ijwar  from  time  to  time  tlie  result*  of  frcsb 
attempts  at  the  HDliition  of  thiti  iHifisiblv  insnliilila  {iroUeio, 
^_  and  eonie  of  thoco  ore  at  least  Buffii;ieiitly  intenwling  t« 
^■deserve  uotico. 

^"      We  uro  bkmIo  aware  of  one  of  the  lateKl  of  tbeeflattciu|)t8 

by  n  (jnjgjjoctUB  itMiied  bv  Fucas,  of  Berlin,  doacrtiAJve  of 

^^^'  fiAitb'a  Wtciil  Thcrmo-llattery."     Ifookiiij^ovei-  Ibis  girun- 

^fguctua  we  n,rc  ntnick  witb  whnt  iLitjiean  &»  »  distinct  sign  of 

^^of  prognssfi  in  the  development  of  this  hir-cim  of  electricity 

ttcin«nilor--vit,  the  Iftrcwuws  of  llio  current  jiroducible  l>y 

KAttb'a  i-ilo  un  com)>nnid  witli  previoiin  olTorla.    The  aiifin- 

ratoa  aavertise<l  is  of  three  «i*c«— to  pive  a  cmrunl  of  10, 

20,  and  40  ampere*  respectively.     Euch  of  llie  e  sixes  is 

^  built  up  into  a  pile  of  60  coujileB,  and  Ima  mi  E.M.F.  of 

^Ht  volte. 

^»  The  throe  voItflK.M.F.,  coupled  triih  the  large  current, 
[lointe  to  elfictrotypiiif;  ntid  o|>orntionN  of  thtvl  kind  :m  tlin 
snocial  purpone  for  which  it  is  iutendeil  the  t.h«mio-)jittteiy 
jnould  bo  used,  and  for  such  ptir[ioKe«  thore  is  no  ronton  to 
doubt  (he  statement  of  the  maker  that  It  is  both  cfhciont 
and  ecnnoniiciil. 

Iiet  it  be  /;ranted  that  only  something  like  2  [wr  cent,  of 

0  onorgj  of  the  hoid  nppliud  to  a  thvrinuptlu  ts  convciiud 

into  cl™t.ricil.y.  iind  that  ton  times  the  pffcct  tonhl   be  «ot 

out  of  tbe  hciil  by  mGaim  of  a  dynamo,  it  wilt  retnainx  a  f;u't 

that  it  is  a  more  econoraicul  ^^nurator  of  electricity  than 

Ktbu  ordinary  r.iiic-coftt(tiiiting  battery. 
It  may  l»o  worth  trliile  to  go  over  the  figures,  awl,  biiioo 
It  in  Htrll  eerioiwly  i>rDpose<t  to  lijfht  incandescent  lamiM  by 
primanr  batteries  of  vaHous  kinds,  to  inquire,  without  going 
Into  minntc  detail,  what  it  would  cost  to  light  incandescent 
laim«  on  this  diacreditod  principle. 

For  this  purpoee,  we  will  take  the  largest  size  of  Etanb's 
battorv,  which  consumes  33  cubic  feet  of  gas  jwr  hoiu-  and 
^Kan  K.M.P.  of  3  volts,  and  gives  a  currant  of  -10  amperes. 
^f  ^'c  will  asHUtno  that  it  is  roost  efficient  when  the  resislaiico 
'  in  the  useful  n-ork  ]>art  of  the  cii-cuit  is  fi]Ual  to  the  rcnist' 
ance  of  the  pile  itjwlf,  and  that  tlien^furu  tbe  available 
E.M.F.  is  I  i  vo]t«,  making  a  product  of  60  watt*.  To  obtain 
at  this  rate  1  c.b.p.  (T46  watte),  the  apparatus- and  the 
gfia  consumption — would  have  to  bu  raultipliud  ibirtevn 
timee,  tho  gas  comtiimed  per  hour  would  therefore  he 
420  cubic  feoU  One  u.ii.p.  would  tbet-eforc cost  Is.  Id.  with 
gas,  at  2a.  6d.  per  1,000  cubic  feet.  At  1*.  ad.,  which  is 
the  price  of  gax  at  Newcnstlc,  it  would  cost  <*^.;  and  with 
Powsoii  watergos,  at  Sjd.  |)er  1,000  cubic  feet  <3^  times 
OS  much  Hs  of  coal  gas  being  used),  the  cost  of  au  e.b.p. 
hour  would  bo  retliiced  to  4d. 

Uut  there  is  reason  to  believe  (see  a  paper  communicated 
to  tbe  Iron  and  Stool  Instittito  on  May  9,  1S8S,  by  Mr.  A. 
Wilson,  and  liiafiwl  on  very  exteuRive  pi-.icticul  working) 
that  boating  gas,  of  the  nstiu'e  of  Dowsou'v  gas — ft  mixture 
of  hydrogen,  carbonic  oxide,  carlxinic  acid,  and  nitrogen, 
obtained  bv  blowing  a  mixture  of  steam  and  air  through  a 
column  fillod  with  fragmcnta  of  carbon  heated  to  incan- 
descence—cun  be  produced  on  a  Ini^o  scale  at  tho  eost  of 
i|d.  (one  halfpenny)  per  1,000  cubic  foct,  when  tho  coke  or 
cotd  employed  in  the  process  is  6h.  per  ton.  A»  t,!)OOft.of 
thi«  gas  would  AUflice  tor  llie  pnxlucLion  of  an  v.h.i).  fur  an 
hour  with  liaub's  thermo-battery,  the  cost  at  this  rate 
wonld  bo  Jd.  jier  B.h.iii.  This  degree  of  economy  is  of  course 
not  roaliiable  except  where  ttie  mixed  water  and  prw 
dncw!  gaACn  are  obuini.^  on  a  kirgc  scale  uihI  with  cheap 
ooal. 

Biinit  in  an  ordinary  gas-burner,  3  c.p.  is  pnnluce*!  (or 
every  cubic  foot  of  gaa.  Tbe  i2'i  cubic  fcut  of  coal  gun 
■upposed  to  be  reijuired  to  produce.  1  e.b.p.  hour  through 
the  tbermo-biLttery  snd  giving,  say,  eight  16  cp.  liun[w, 
would  give,  tbeniforo,  in  an  ordinary  bunier  1,200  to 
1,300  c.p.,  six  to  neveu  tinier  the  amount  of  light.  But  fur 
the  purposes  of  comparison  we  ought,  [teibaps,  to  take  tho 
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best  light  that  each  can  give— namely,  the  arc  electric 
light,  and  the  Wcnbam  or  Siemens  gas  light.  In  an  arc 
lamp  iindonl>ti«dly  1,000  cp.  caa  bo  obtAined,  often  much 
uiuPL-.  tlccvnt  cx|»rri-iiontfi  havo  been  made  which  go  lo 
pnivu  tluit  half  a  bnrse-povor  can  lie  made  to  produce 
1,000  c.p.  in  in  nrc  l»m)>.  With  this  extreme  result,  we 
might  UKo  2,000  c.p.  |M>r  Ilji.  ;  and  with  the  Wenhaoi  or 
8i(-nit.'iis  gas  light,  giving  ."5  en,  (ler  foot  of  gas,  tor  the 
production  of  -lOOfL  of  gsis,  we  have  aUo  2,000  c.]i. 

Use<I  in  a  gaaenirine,  and  with  tho  (lowcr applied  to  a 
dyniiinu,  this  iiuiinlity  of  gas  would  produce  trn  times  the 
o.h,i>.  With  l.'iOft.  of  gas  [wr  hour  in  a  gns-ongiiie, 
3  c  li.p.  cart  lio  produ<:«t),  or  with  ISOft^  if  the  engine  u  ib 
good  condition;  taking  40ftL  lo  TrOfl^  jwr  u.b.p.,  us  against 
400(t.  to  SOOft.  used  by  the  lustier}',  wesec  thatthedynamo 
costs  fine-tenth  for  g.\8.  The  fin*!  c<ji»t>  also,  of  the  dynamo 
plant  if  line  thiitl  of  that  of  tho  thcrniobatteries.  A  uaa- 
ongine  wmdd  cxjHt  X170,  and  a  dynamo  producing  2  e.Ii.p. 
cnn  l>e  obtaint^d  for  X36— a  total  of  £'206,  Twenty-six  of 
the  lhormo-batt«rics,  costing  £'Jt'i.  IOh,  each,  wilt  borctuired 
to  iirodnce  2  e.li.]i.,  boinit  a  total  of  .C&85. 

Kleerricity  thmugh  KtuiVs  tbi.'rino  iKitl^ry  is  therefore 
ton  litnes  dearer  in  production  ttuui  electricity  jfrodttcod  by 
motive  jKiwer.  Itut  often  in  elcctn>iiietalUirgy  ami  in  manv 
other  n]ijilicationH  tho  thermopile  will  havu  to  uoni|x>to  witlt 
the  .iiv|in:iry  galvanic  Uittery.  In  comjiaring  them  with 
galvanic  iHittorics  Uiey  can  liija^tan  advanisge,  pri>bn.t>ly  in 
the  pro[)ortion  of  iwn  t/ione,  the  uMt  of  production  of  elec- 
tricity by  conaiimptioti  of  zinc  being  iwentj*  times  that  of  a 
dynamo  drivun  by  a  slcnm  onginc.  They  have,  besides,  tho 
merit  of  uniuuiil  coiistmcy. 

In  what  hoH  bitlierto  bocn  said  no  credit  has  boon  takotl 
for  tha  ItMt  hoot,  which  is  not  traiiAforaiud  into  electricity. 
I.K)okiiig  ut  it  this  point,  it  dura  not  seem  at  all  an  unlikely 
thing  that  an  effucLive  combination  may  }>e  made  of  a 
thernio  Intlery  and  a  huuting-stovo,  and  it  is  obvious  that  a 
succcnsful  condiimttton  of  that  kind  would  entirely  alter  tho 
aspect  of  the  r]u«itioii  of  tbe  economy  of  heat-produeed 
electridty. 

One  of  tho  difficultieaWtiimto  cneonntcrcd  in  connection 
with  the  use  of  tbermuuilua  is  the  daatnictive  olTect  of  tho 
altornato  expansion  anu  contraction  of- the  pa.rtjt,  conseijuent 
U])on  rt)teutet)  heating  uud  cooling.  'Ilis  dit^culty,  if  It 
exists  in  tbe  case  of  Gaul/s  pile,  miglit  b«  met  by  adopting 
u  suggestion  made  sevomJ  years  aga  by  Mr.  Higgina,  that 
the  neatiiig  sliouUi  be  conlinuoua  am  tb.-il  the  current  froot 
the  pile  should  be  madv  to  obxriic  4  M^usdary  battery  used 
as  »n  nccumu]al/>r. 

It  has  been  reported  that  tt.  floimel,  a  French  elec- 
Iririan.  bus  rleviMil  a  tbemio-elocliic  couple  with  an  E.M.F. 
of  OIK  volt,  with  a  rixsisbuicc  of  0'0U9  ohm.  This  is 
a  considerable  advance  on  K^ub'a  couple,  fifty  of  which  are 
rotjnired  to  give  three  volt*  An  improvement  in  this  diiw:- 
tion  will  ten<t  to  make  the  ap[;aratus  less  costly  ;  the 
present  price  also  might  very  rcsisonably  be  expected  to  be 
considerably  reduced,  if  tho  themio-batterics  aro  made  on  a 
manufacturing  scale.  If  tbercould  be  protluced  at  one-tbird 
the  ]HH»ent  price  they  would  be  cqnal  (in  the  cost  of  appo- 
nitus)  to  an  engine  nnil  dynamo,  and  this,  looking  at  the 
dovelojtment  of  electrical  .^pparatu!«  in  other  dirc^tioiiR,  is 
not  an  iniiiossible  supjKKtitioii.  There  are  evidently  noma 
uses  for  tho  therm o-UuiATjr  even  in  its  |ircsonl  imi>«rfcct 
form,  and  with  (nrlhcr  pmctical  and  scicutillc  advances  it 
may  play  an  imjiottajit  jmrt  in  tiie  jiitidtictiou  of  alec- 
tricity. 


THOMSON-HOU^iQtf  INCANDESCENT  DYNAMO. 

A  new  dynanm;  of  a  Honwwlfat  curf oilin  and  nnv<^l  *}"}■»,  is 
to  Im!  seen  at  the  16tlian  Kxhibitiun,  where  it  is  being  used 
by  Me»rs.  Laing.  Wlurton,  and  [)uWn  to  supply  the  incan- 
descunt  lanin«  in  tbu  Welcome  Club  mtd  tne  Marionette 
Theatre.  Tliis  it  the  Thomaoii  Huu^toii  incandescent 
dynamo,  the  only  machine  of  the  kind  at  present  in 
England.  Tliis  type  oE  muchine  Iuls  been  manufactured 
commercially  fur  some  time  in  America,  but  the  one  now 
niiniing  at  the  exbibitinn  is  the  first  sent  over  here. 

The  Thnmsnu-Houi'lun  incandesrent  dynamo  bears  some 
considerable  extei-iur  rvsombkucQ  to  tho  arc    machine  uf 


( 


606 


THE  ELECTIUCAL  ENGINEER,  JUJSE  29,  1888. 


tlL&t  name,  and,  HIk;  it,  haa  distinctly  novel  minta  in  its 
oonstntctiori  from  that  of  other  ninchines.  It  u  conipouiid- 
wound,  Imt  not  in  the  niiiiiner  ci>vcrod  Ijy  tli«  Itrtish 
pat«nta.  The  j^enoml  apijouninco  of  tlie  injiehine  is 
seen  iti  tlie  ancompiniyinj;  iI]iii>tr.»tioM.  The  field- magnet« 
are  xhunt-wounil  with  tine  wirtJ,  in  the  onlinury  way 
of   dynamos,   anil   the  arumtui'e   is  spherical  at  in    the 


Thomnon  •  Houston  are  miii:hiue.  The  sories  ooils,  hnw- 
ever,  instead  of  going  round  the  Iie1<l-nutcn«ta,  arc  lod 
olT  in  two  smiftratc  coi^,  betnuen  the  \MAes  of  the  nugiiots, 
mid  sntTOunaing  the  armature.  The  iiiiiin  ciment  (liwses 
Ihrough  these  toils  in  a  divided  eun-ont,  half  in  eiich  coil, 
and  tho  mugnctic  induution  [uriii8h<.-d  by  tiitnc  coils  dia- 


SuriiM  CdtU  «r  Tliamsun-HmiBton  InaaulaaMnt  Dthudo. 

ttirtw  the  Rck)  of  tho  Rhunt  ma^icta  in  proportion  to  the 
strength  of  thu  curroiit  flowing,  without  atTecting  the  actuiil 
strength  of  the  magnets  in  iLc  usiiiil  wny.  In  this  in<iiincr 
it  com|)oiiiids  fnr  any  alteration  of  load.  The  a|>|}(uininrf> 
of  tho  coiI»,  which  arc  jmt  eeeii  in  the  tiret  illustration,  h 
Itoltci'  iudicalod  in  (ho  second  wciodcnt.     The  top  half  of 


BimfT 


woeontc 


Uuigniiu  oTWiutliug. 

both  coils  pa.'i'i  ovtr  tho  amiaturo — towanis  the  left  at  the 
tO|)aiKl  to  the  right  at  the  bottom,  the  two  iie|)amte  cables 
dividing  at  one  junction,  and  coaiTiining  at  tho  other.  Tho 
encral  arraiigoincnt  of  the  inu'U  is  shown  by  the  diagruin 
conncctiom  fhowin^  the  saunt  and  seineR  coils. 

machine  nifix  vory    i»t«ulily,    j^iWn;;  very    little 
,  and  coin]>oiindin);  for  any  nomlicr  of  lamps  from 


1  to  120.  It  is  woiiiii]  for  lOaill  volts,  a  amall  re}?ti!ator 
at  thfi  tu|i  culling  out  tomn  o{  the  ^hullt  coil^,  allowinj; 
of  iin  ndjustiTtL'rit,  if  noccssary,  to  thu  uxtent  of  14  volte, 
to  atbtw  for  diH'erencc  n(  apeeu.  The  fomnnitator  U  tjuite 
smooth,  and  iio  i{Kirkii)(;  occurs.  Of  coni-se,  the  antonintie 
it^^iiliitur  prvHviit  un  the  uix  macliiiiea  is  not  needed. 


MOTOR  WORK  IN  ENGLAND. 


The  production  of  motoi's  in  tliis  country  is  iHToceoding 
apace,  and  although  we  cannot  bnast  of  the  ^reut  develop- 
ment that  ha«  lakfn  plai-c  in  this  bmtich  uf  elecirkal 
enjnnecrin};  in  Anicricii,  where  tho  fiictories  for  motors  arc 
as  liir^f  a*  those  for  the  jtrodnction  of  dynamos,  yet  we  can 
chronicle  ffrentlv  increased  activity,  nr.d  the  nnimisc  of  the 
same  dcrctimmcnt  of  kr^^o  applicttiotia  of  ttiiit  method  of 
cDinmunicaiing  |x»nor  tluit  has  taken  [>laco  in  Kycyonc 
yesirs  with  orher  similar  discoveries.  Messrs.  Immi^ch  and 
Co.,  whose  works  in  Kciitiwh  Town  we  have  lately  visited, 
are  exccciltiigly  active  in  all  kind«  of  mol^r»,  large  and 
Kinall.  They  h»ve  in  hand  six  niot<ir«  to  lie  ii«e«)  on  the 
North  Metropolit-nrt  Tramway  Company'*  Ifcirking  Hue.  A 
tranicar  tittwl  with  one  of  these  motoii*  lia-n  bwn  runiiiiijt. 
for  komc  time  on  this  line,  :iiid  h.is  j^ven  complete  wtisfac' 
lion.  This  tj'pe,  of  which  we  give  an  illustratiun,  *howin;r 
the  HprocketrWQcel  gearing,  in  driven  by  accumulators 
came<l  on  the  tan*.  Two  100  h.p.  dynamos  for  char;ging 
l\\f  butteries  for  this  work  are  also  Iwing  mailo  by  Meioirs. 
Inimisch  and  Co.,  aud  tlie  aumW  of  tramcar  motors  t» 
he  onipluyed  for  tntctioti  will  be  ^ettly  extended  after  the 
first  trials. 


Tiuncar  Motor. 

Tho  tendency  in  modern  engineering  ts  to  Lirgur  and 
latfjer  types  of  machinos  as  our  knowlodge  of  their  c«iistnic- 
tion  improve^,  and  the  ability  to  btuld  them  to  dwign  witi- 
out  prcviouH  exjioriinentitig  ia  attained.  Sizes  of  oloctrie 
motors,  which  woulil  have  been  thought  marvBla  a  few 
years  st-j^a,  are  now  ordered  without  much  hedtatioii  and 
maniifiiet tired  without  m\ich  ditlicnlty,  and  va  may  con- 
fidently look  to  type«  of  motors  coinimmblc  in  jxiwer  to 
our  large  modern  sie-im  engine  being  sittisfactorily  prodaoed 
■Aj)  the  demand  for  tliem  uriaos.  Meura.  Inuntiich  ore 
'it  present  constructing  two  lar^ge  motors  for  Messn. 
Luc'kfl  and  Co.,  uf  Xormanlon.  These  motors  weigh 
Libout  four  tons  each,  and  will  develop  up  to  75  h.p. 
when  woilteil  to  their  gi'eaiesl  iK>n-er.  though  lunialfy 
ro<iuii'ed  for  a  regular  output  of  Titi  n..\y  The  lield-magnvt? 
(or  these  motors  are  of  very  targe  size,  lutd  for  tho  double 
jturpofle  of  cafle  nf  conveyance  and  vetitilntioi)  urf  nuuio  in 
Neji;irate  s-ectiona.  The  motors  themselves  lU'c  too  large  logo 
ilowti  theshiif t,  At  thebottoinof  which  they  are  to  bo  fixed,  and 
will  therefore  bo  sent  in  iMrts  and  Sxud  together  at  tJie 
bottom.  They  will  be  iiaeil  for  hauling  ooal.  The  dynamos 
for  supplying  the  ciirrenttotho«emoiorB  are  of  Miiiiljtrdosign, 
weighmg  a.  littlo  raoro— nsmely,  11  tons.  Tho  dj-iuunos 
will  be  tixcxl  at  the  pit  month,  ami  tho  current  connected 
by  citbleii  down  the  nhaft.  Two  lai'ge  molorti  have  pre- 
viously been  supplied  for  pumping  tho  mttor  from  the  pit, 
and  the  further  onlcr  for  hauling  Bupaimtus  that  has  been 
securefl  indicates  clearly  the  satismcttoii  this  method  of 
working  give*  the  colliorv  proprietor*. 

\S'ith  scries  motors — tEuit  is,  constont  current  motorrs  Jn 
series  with  lamjui — not  much  seems  to  be  doing  iti  ihU 
i^oiiiitry  at  present.  Isotatod  planta,  where  a  constant 
current  is  utwd  fur  arc  lamgis,  do  not  soom  to  be,  ab  a  ivle. 
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of  a  motor,  and  thoso  stations  running  a  oon- 
Bl4int  current  <In  not  lulvoctito  the  use  of  motors  in  Rsriu 
witli  their  lan)|i«,  deitiring  to  kcop  the  light  as  stfiidj  as 
(lOitHiMc.  Miwsre,  Iroiiiisch,  however,  have  a  typo  of  con- 
Bturt  current  motor  which  they  have  nsamitacwred  in 
smnll  ciii;a.ntitieA  fur  eunie  time ;  uiuongst  others,  one  i» 
running  g;tti)tfaeUrnly  in  the  "West  of  Engliuid,  and  uim  at 
Shof&cld.  This  motor  ban  an  ingeniotiH  method  of  fihort- 
circiiiting  the  ciirrcrit  when  the  motor  is  not  reiiiiired.  A 
(Kiir  of  povonior  bidl«  roguUta  l)y  n  lever  arm  a  H'ties  of 
rMist&ncc«,  or  rather  th«  coils  of  the  field-magneta,  and  upon 
the  speed  of  the  motor  falling  the  regiilalor  Ix>uche«  a  ><priiig, 
which  cftiiaes  a  copjwr  har  to  fly  out  and  sbortcircmt  tio 
much  inc. 

Ill  smatt  motors  MeMrs.  Immisch  are  contiinially  busy, 
and  keon  a  «iock  of  tho  more  usual  sizes.  Thesu  arc  pru- 
ditced  of  two  man,  j,  and  one  h.p.  The  k  h.p.  motor  la  a 
very  com|mct  and  useful  little  motor,  not  very  miuh  larger 
than  a  hal,  »t)d  weighs  421b.  It  Mtanits  in  any  convoitioiit 
corner,  and  is  nsod  for  driving  ventilators  in  factories  or 
vngitic-rooms,  or  for  other  u»es, 

The  question  of  vrhwi-e  it  would  pay  to  u*c  :i  motur,  i% 
one  to  wbieh  some  attention  should  l*e  paid.  Oii  tho  dia- 
covcrj'  of  a  now  methiid  of  tninsuiisMon  auch  as  thifl,  many 
pt^rsnns  are  natumlly  indiiiwl,  a«  oecatioii  arises,  to  MtttTiini 
a  saving  hy  tho  use  of  the  improved  mvtiiod.  It  ia  only 
ndvimhic  in  tboae  caees  where  a  dtstitict  lienefit  can  be  pro- 
duced.    For  iin  ordinary  manufacturing  shop,  with  a  lar^je 


i  h.p.  MotoT 

enginc  in  tho  boeomont,  the  choapcr  way  for  the  tnitistnis- 
sini)  of  poiver  to  lathes,  machines,  or  other  aptKLratus,  will 
he  in  mo^t  oases  by  the  ilHiial  use  of  belts  and  snaftinc.  For 
a  tarj^o  shop  to  ha\*e  a  concidorablo  miml>cr  of  snuitl  and  oom- 
[taralivctycoetlymotorsscattcrodahoutiOne  to  ovory  machine, 
with  it«  attendant  neceuity  (even  if  nlight)  for  care  and 
inspection,  would  mean  not  gain,  hui  low.  In  casesi,  how- 
ever, whoro  an  acliKtional  shed  nr  factory  i>  to  be  worked, 
and  sjKire  enginc-powei-  is-  n«u',  it  ia  a  cjucstion  for  con- 
nderation  whether  a  dynamo,  with  i\  lenjjth  of  cable  and  a 
motor,  would  iiot  cffcctiroly  lake  tb«  place  of  uiothor 
engine  with  lets  outlay ;  and,  of  conreo,  tho  fiunilinr 
example  of  a  factory  at  some  little  diotance  to  a  full 
of  water  i*  another  «ituariori  in  which  the  tme  of  a 
motor  would  bo  most  advantageous.  But  there  is 
usiully  no  advantage  in  putting  in  a  motor  merely  to  take 
the  place  of  bcltj.  Meters.  Immisch  bare  a  motor  ninning 
in  this  way,  driving  the  l>ulte  and  sthafting  for  two 
machine  shops.  The  motor  mentioned  ia  of  the  tramcar 
type,  giving  usually  alwut  5  h.p.  to  10  h.p.  It  ia 
wound  for  160  volts,  and  takes  60  ani[i«re»  at  a  mnximimi. 
The  weight  ia  SSOIb.  It  ho.-*  boon  running  with  every 
satiflfactian  for  eighteen  mouths.  The  original  eoramuiator 
U  ttill  beautifully  »mo<.>th  and  bright,  and  hm  only  been 
Uglitly  skimmed  once  in  the  Uthe.  The  brushes  iisuatly 
l^t  about  three  months,  and  tho  motor  is  pmcticully  in  the 
same  condition  (exce[>l  for  »  tittle  fresh  paint)  as  when  it 
wat  stiu-ted. 

The  works  uf  Meii^rs.  Immisch  themselves  eunistitnte  a 
small  power  distributing  station,  sevenil  utcctrio  motors 
beintf  hireil  out  in  the  neighbourhood,  the  cuiTont  being 
iupj»ied  from  a  dynamo,  worketl  by  the  Marshall  engine 
(indicating  120  h.p?)  thoy  have  for  Ihcir  own  works.  A  small 


motor  works  a  vantilating  fan  for  their  engine-room,  and  a 
similar  motor  is  used  in  the  emitliv.  The  printing; 
machine  nt  theliack  of  Messrs,  Immisch  is  run  by  a  motor 
supplied  in  the  same  way,  the  rent  of  wliicli  tho  printing 
firm  Bud  considerabty  lees  than  the  cost  of  a  steam  or  of 
a  gas  engine.  Power  is  also  su[ipIiod  to  several  other  em-ill 
maehiiies. 


ELECTRICAL  POWER  ON  TRAMWAYS. 


Ill  our  imiirossion  of  the  Hth  inst.  we  puhlishot  a  paper 
on  tho  transmission  of  electric  power  by  lion-  Coerpor,  and 
an  editorial  article  on  electric  tramways.  In  the  former 
tho  author  describee  a  form  of  motor  applied  to  a  tramcar, 
the  object  of  the  arrangement  being  the  prevention  of  the 
necessity  for  using  too  big  a  current  when  starting,  or  lo 
enable  trie  motor  to  develop  its  full  pnver  when  cither 
starting  the  rai-,  nr  when  pltipelling  it  nn  an  nn  gradient. 
In  our  .articlt^  we  t-niled  attention  to  the  fallacy  which 
underlies    Hcrr    Cocrpcr's    assumptions    concoming    the 


device  he  descrities.  With  the  object  of  niniiing  the  arma- 
ture of  his  motor  at  a  high  speed  when  the  car  is  starting,  he 
mounts  hia  ti eld-magnets  looee  npon  the  arraaMn-e  spindle 
so  th.it  they  also  may  rotate.  Thus,  wh«n  tho  field  is  left 
porfoctly  free,  it  rotates  round  the  armiiiiire,  ami  tho  car 
axle,  with  the  arma.turo  stands  still.  On  the  other  hand,  when 
ihe  Held  in  prevented  from  revoU'iiig  by  mcan^  of  a  bivke, 
the  armature  must  revolve  uide*s  the  resiRlance  to  its  roln- 
tiou  is  too  gi'cat.  Between  these  two  extremes  Here  Coerpor 
propose-t  to  obtain  variable  relative  velocities  for  armature 
and  field  hy  permissive  rotation  of  the  field.  He  propcacsto 
permit  the  Hold  to  slipat  a  greater  or  lesser  velocity  against 
the  rosLstance  of  a  brake.  As  wo  then  ]iointoil  out,  there 
xvAi  no  gain  whatever  in  this,  for  instead  of  the  luas  of 
s[)eed  in  the  armature  being  accom[)anied  by  a  gain  in 
turning  moment  on  the  car  axle,  the  exact  diuiva- 
lent  of  the  possible  gain  is  thrown  away  in  use- 
leas  work  ni>on  the  frictional  brake  aurfaces.  Since  then 
we  have  rcferrvd  to  the  BUdricti  Enf^nf^r  of  September, 
1886,  in  which  wt-  published  a  short  puper,  which  waa  read 
before  the  British  Association  by  Mr.  W.  \Vorl>y  Beaumont, 
describiiiK  a  new  »y*tem  of  im'(iarting  a  variable  velocity, 
and  as  one  of  the  form.t  of  the  ap|iai-,itus  dcajgiied  utider 
the  system  was  intended  for  tranuai-  work,  perhaps  wo 
may  usefully  recur  to  its  main  features  The  Rrst  object 
WM  to  obtain  tho  variiible  velocity  without  the  loss 
of  work,  sucli  as  that  which  occurs  with  Uerr  Coerper's 
brake.    The  leading  feature  of  the  apparatus  is  tho  use  of 
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vlut at  fcbfl  timo  was  n  new  muchiiiiiuil  devic^c,  conflintin^ 
of  &  boltow  cone,  mminti!))  sn  thiit  in  ona  \t\j,na  thu  KUrfitre 
of  the  cono  nml  of  the  !i)Miidlo  upon  which  it  was  moiiiiUMl 
wvro  ulwiiys  iinniltvl.  Cunus  su  muunli'd  »rc  shoTrii  on  the 
aecotDfianying  e[igra.viitg,  an  (nibliitlitHl  in  uiir  i mjiressioii 
above  mentionsd,  and  in  which  Figs.  1  :inil  2  sbow  the 
conM  u  driver  and  drivvii  by  im^iiis  uf  a  Mi,  In  Fig.  4 
the  cone  in  Khowti  eniplnyisl  in  cotitrollini;  tbe  rule  of 
variation  in  variable  velfwity  nr  eiiicyconoidal  jjear.  Upon 
tbe  xhiifi,  8,  which  niiKbt  lu  tin  uxt«n»ion  of  tlio  motor 
.s|>iiidlc.  is  NiuiiiitL-ii  thu  cono,  K,  iit  Biich  a  mittutor  tliat  it 
may  bo  movi>d  ulong  tbo  abuft,  S,  liy  a  fork  on  tho  ollnr, 
P.  On  the  satiie  shaft  are  mouiiteri  loosely  the  intonuilly- 
Koai'ed  wheel.  A,  and  theextrmiilty-j^oariiif  wbofll,  IJ.  which 
IS  also  looso,  unil  L-urrJos  a  stud  axlo,  O,  n|Kiii  whirb  runs 
tbe  pi'  ion,  D.  The  ^tinioii,  C,  in  fixed  to  tlto  shaft  and 
coniniunicatos  mot'on  to  t,Iio  wh^ol  A  through  llio  |)inion 
D,  ao  long  a*  tho  whu*l  B  in  bold.  In  Herr  Coerjiflr'a 
arrmgeraent  the  wheel  B  i»  hold  by  a  hnVe  or  alinvroil  l« 
slip  therein.  In  the  Uenco  i^hown  in  Fig.  i,  tbe  wheel  B 
is  held  by  the  |>iiii(in  E,  Hxad  tx)  the  iM>ind1e,  H,  which 
earriea  also  tho  wheel  F.  This  wheel  I*  boar«  upon  the 
cono,  except  whtin  the  niaximum  spood  is  dcsirea  fur  A, 
when  it  \»  held  faat  by  a  bntkc.  If  itny  chan^o  in 
velocity  ia  re>|itiro(l,  the  bnike  is  r<.inior«<l  and  tho 
cono,  K,  by  the  mvae  movciuonl  brought  into  contact  ait-h 
tho  wheel  P.  Thin  wheel  is  thus  put  into  lontiun, 
and  thi)  pinion  K  [>emiiLs  the  vrhoel  11  to  rotate  at  a  speed 
which  d«ponils  iipun  the  diameter  of  tho  purt  of  the  cone 
Iroiight  into  contact  vrith  F.  By  this  mciins  it  will  be  soon 
that  a  r  tative  circuit  is  completed  lietwwtu  the  wht?et  B. 
loose  U|>i>n  the  liliaft,  aivl  the  4!(>ne,  K,  Itxtid  thereto,  and 
tbe  work  done  upon  pinion  K,  which  rcplacus  Herr 
Coeqier't  friction  brake,  i<  nut  hack  into  iho  ahaft,  S.  hy 
means  of  tho  cone.  The  teeUi,  .1  on  A,  are  chain  gear  teeth. 
Fig.  5  kIiows  tho  direction  of  rotation  of  the  shaft  and  wheels, 
A,  B,  C.nnd  I).  Fiy.  fi  only  shows  an  opicycio  tr.«n  instoad 
of  the  cyclical  tniiu  shown  in  Fif^.  (.  We  may  say  tbe  wbolo 
apparatus  is  fully  descriHud  in  Patent  Upvciticutiou,  No. 
5,7S5,  of  1886. 


WOODHOUSE  AND  HAWSON'S  DISTANT  ELECTRIC 
GAS  LIGHTER. 


We  illuBlralo  U«rewith  tho  dialant  electric  gas-lighter  of 
Measiv.  WiJiMlhoiiau  and  tCaweon,  recently  lued  on  Nairn 
I'ior  and  other  plitfei>.    'VUv  uiothiil  of  um;  is  inKOiiiun*,  au<l 


Kl«<:tric  (.IwliKliUr. 

very  simple.  Thre«  or  four  Loclaach;^  cells  are  «itinecl«d 
to  tbe  distant  uuint,  at  which  is  Hxo<l  the  apijarutus  «buwn 
in  Kic,  I,  which  c  ■ntaiiiij'  a  enull  ulcclro-magncfcaml  ratchot 
wheel,  fixed  to  an  orditnry  lnu-iH!r.  The  action  of  the 
magnet  tem[xjrari]^  breaks  tho  circuit,  and  in  so  duinjj; 
touctuM  a  short  aprnig  wire  to  the  gas  buntui'.     A  coil  of 


ordinary  Xo.  Ifi  iniuihted  wire.  Bin.  lon^.  is  interposed  in 
tli«  Lirciiit  uitiir  the  Iwttory.  This  is  a  simjile  primaiy  c  lil, 
but  tb«  iict  o[  suddunly  l>roiikinf'i;ircuil  induces  a aeconAtry 
sparh,  and  »u  li-lit.-,  \\u:  l:*^.     Tliu  pnsh,  Fif;.  2,  is  arriuiged 


W, 


Rla-k  !iiu\  WliiU  )'il>!i  Ivl  El>. 


>i«r. 


with  two  buttons,  whil^  and  blnctt.  Tbo  white  puab  turns 
tlic  gas  on  and  lighl«  it,  tbu  l)la<:k  push  lurun  it  ouL  Tlie 
a|ip;ir.uu«actJ(  practically  automatically  at  any  distance. 


GASSNER'S  DRY  BATTERY. 

Tho  ideal  seems  the  not  impossible  in  electricity.  We 
have  looked  for  tho  ideal  dynamo,  and,  aprxu-ontly,  not 
altogether  in  vain.  If  what  wc  learn  about  l>r.  Qassnors 
dry  battery  is  tiue,  we,  [>erba|M),  have  hero  tlie  ideal ' 
The  princijifd  of  St^wlen  Island  Academv — wherever  . 
its  -tuys  so,  and,  indeed,  wo  arc  incline<J  to  a^^a  ii 
residts  bear  out  tlic  statcmonts.  But  one  modtfieatid 
ueedtid  at  the  outset.  I-ot  u»  wbispoj-  to  the  |>rim.ary  luiUvrjr 
.-•yndiwiteB  tbia  batl«iry  i*  wi  U}V  tijthtin;;  i»ca.udc«cont 
lamps  ;  it  is  not  an  oloctnc  lighting  liattcry  at  all,  it  is  for 
ringing  bells.  Wc  are  told  it  hiw  rung  a  boll  wound  to  a 
resiHt^ihcc  of  *.'0  ohms  for  sixty  day.^  cnnlinuously,  atid  was 
nut  uxbaufttctl.  It '  hiis  idso  drivi^n  a  primary  L'lock  (nr 
thirtoeii  mouths  and  !<till  giras  forth  Ita  current  It  Is 
intended  to  replace  tho  Leclanchi*  cell,  whicb  is  fnitfile, 
and  liablo  to  spill  if  broken,  and  iloes  not  laist  so  loDg 
without  attention. 

Ui.  i!iMn»r'»  Dry  CW1, 


Z  Ziiic.     U  Osi-looljinc  iaKjitiiiiH.     C  CuUdi  t^yluwlvr. 

We  have  had  socallod  dry  cells  before,  whoso  aetiMi 
dejwnda  u]K>n  the  saturated  free  moist'Ure  of  a  tnixturt  ia 
titu  eo[l.  In  liassncr's  cell  the  nocc»viry  inoiHtiuv  ia  con- 
tairiud  in  the  >>attery  in  chemical  combination,  and  imt  in 
tlic  form  of  a  free  liquid.  ThU  combination  eooaiaU  uf 
oxide  of  UQu  in  gypsum. 
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Th«  glass  containing  cell  is  dcHte  away,  and  the  outdr 
cell  consists  ai  the  xinc  elcinidiii  iUicli  in  the  form  of  a 
solul  site  lyliiidcr.  Tliin  hns  inHiiIiiMn^  tiiiiterial  iiimds, 
coveririfj  thu  Ijuttom,  ami  Llie  caiIkhi  block  rcuts  ujhjii  ihiii^ 
the  «i«c«  lioiiig  till«<]  with  th<  i*peci;il  prop(iration,  and  tho 
tu)>  lj«iii^  8r'ciiret3'  cviuvnti'il  up.  Such  a  coll  nin  li«  ii»e<l 
in  uny  position,  and  in  nut  iifFecl^Hl  l>y  itliuratiuii  of  tviii' 
jM)ratur«8.  When  nt  rest,  tio  chemical  action  appeiire  to 
o€«i]i'  at  all,  and  the  (luruui?  n)iu<»  dotw  not  form  any  depQsit 
on  the  zinc — a  cutdhioii  fnult  with  drv  Irattorics,  and  on« 
which  tontiH  to  rapidly  increa^i  tho  resistanco  and  ducraaiio 
the  current. 

When  ex haiUiUfJ,  the  iMltcry  will  act  i\a  h  secondary  cell 
ur  nccutnulitlor,  und  may  be  rd»o\-uted  by  pjxsiim  4  ciitrent 
from  Bun»en'8  colls,  tests  taken  hy  Pi-of.  Gdr#rd,  of  LiV-};e 
I'liiversity,  «howing  that  92  [ler  cent,  of  this  morgy  can  bo 
rocovored. 

The  following  tests  luvc  been  mud*  by  I'rof.  Gernrd  :  — 

IE.M.F.  at  stATtiiig 1-50S  volts. 
Internal  rosiatanco I,.     02 1    ohms. 
The  olomcut  wna  put  on  short  circuit. 
Time.                                             E,M.F.  (IJ""""""-} 
0 1-503 
5  seconds    1'36 
1  minute    .'....,..    O-ttSS 
Smiautea  ^.......... 0800 
3      „         0  682 
H ■ 0'«»o 
6      0  632 
10      „         0-i(25 
15       „          0133 

Oil  open  circuit  it  roeoverad  itself  as  (ollowe : — 
•nmo.  E.M.F. 

I  minute    0-641 

3  mtnutee  0'79l 

5      „ 0850 

3  houra  SO  mimiten  1'265 

After  Iwini;  put  again  on  short  circuit  for  olghtoeii  hours, 
tho  E.M.F.  fell  to  0-L015  volts,  furnishing  altogether  ib 
o.h.|i.  (:),376  kilognmimulres)  of  work.  Here  the  regcnem- 
tion  hy  means  uf  tho  charginj;  fiirront  was  resorted  to,  with 
a  current  of  b  amperes,  and  resulted  in  a  rise  in  thirty 
minutos  to  1680  volts,  and  after  four  hours  further  charg- 
ing with  1  ampere  it  showed  an  E.M,P,  of  2  Tolta.  It  was 
hero  diechnrgod  on  short  circuit,  fulling  in  fifteen  minntes 
to  0-77  voiltA,  and  after  oi}i:hl«en  hours  to  01  vntts,  return- 
ing, ft8  Ijefore  menliuuoil,  02  per  cent,  of  the  enei'tjj'  recclveil. 
The  I'v^-tinuiiitod  element  is  eveti  better  than  the  freshly- 
fornict]  clement. 
^m^  Tho  length  of  time  thia  liattory  can  he  nm  cnntinuminly, 
^rits  jiortaliUily  and  its  immunity  1111m  damage,  RhouUI  make 
it  an  exceedingly  usefid  addition  in  ite  speciul  dc|)nrtmont 

"       THE  TESLA  ALTERNATE  CURRENT  MOTOR. 


l)r.  Ijonis  Duncan  gives  the  following  further  note  011 
the  To«ia  motor: 

"  Since  writing  my  last  rote  on  this  motor  Mr. 
Tesb  liiis  iBiid  nii  intere-stiug  do»cri|ition  of  hin  system 
b^ore  the  Institute  of  Ekctrieul  Kngincent,  anil  in 
his  answer  to  the  note  referred  to  ho  has  further  do«cribod 
his  motors.  The  aUidy  of  both  of  these  [Mpors  has  inci-eDsod 
my  adniinition  for  the  umpticity  iiud  success  of  hia  Ryatom. 

"Till?  motor  discussed  m  my  fast  note  was  of  the  synchro- 
nous type  with  two  shortvircuited  c<^ils  at  right  angle*  to  one 
anotbor.  Further,  Mr.  Te;*!)!  in  hi*  |i;i[tcr  Ix-forc  tho  ImstiUit* 
of  Electrical  Kngiiicci-s  *tat*.'S  that  'in  a  gfinura!  diitrilmting 
system  of  this  kind  the  following  pltm  »ihciuld  li*>  odi)pi«d. 
.  .  .  Tho  motors  njieraCod  from  this  generator  shunld 
be  of  tho  *y  iichronotis  ty|»e,  but  pnHMes.4irig  NufHcioiit  rotary 
effort  to  inmu-o  aiapting.'  So  1  will  roconuider  the  statw- 
menta  I  made  in  Lha  previous  note  with  ruferenro  to  this 
typ«,  and  try  to  see  if  they  should  Iw  moditicd.  With 
respect  to  my  vicu's  aj:  to  the  thi*ni-y  of  snch  a  motor,  they 
look  at  the  phcnomonit  from  a  difi'crent  &tttnt|X>int  from  that 
taken  in  Mr.  Testa's  pajter,  and  an  tinfort.iinutc  tnii^print 
{'  It '  fur  '  I,'  tho  »ymbol  used  to  rapresont  cuneut)  greatly 


ohaciirea  tho  meaning.  Ajwrt  from  thia,  mv  eoncUistona 
were  that  it  was  donUtfiil  if  such  a  motor  would  ^Larl  under 
load — meaning  t<i  attain  its  proper  number  of  revolutiorM — 
that  if  a  Itiad  of  great  inprtia  be  suddenly  appliad 
ro  that  the  motor  is  called  on  for  more  than  its  maxi- 
mum toad,  it  will  stop  or  Lake  up  some  xluwer 
Rpoml ;  and  finally,  that  the  ciu-renls  do  not  decraoM 
ill  |»roportion  to  the  loiul.  Now,  the  first  two  <iuestionB  can 
lie  settled  !^  vaailv  and  simjily  by  experiment,  that  it  is 
hardly  worth  while  attempting  to  evolvu  re.isou«  for 
believing  1  ne  way  or  tho  other.  Tho  way  ]  would  look  &C 
it  is  this:  The  moliir  combines  a  aynchronons  and  non- 
synchronous  jKirt.  The  former  doca  little  w.-rk  until  the 
motor  rofichcts  its  norniul  sjioed  ;  the  latter  doc^a  conaider- 
able  work  until  the  motor  reaches  a  speed  lower  than  the 
norni:iI  l»v  an  aiihiunt  depending  on  the  load.  Now,  how 
ia  tho  HpL<L><l  to  ii[m|i  from  thin  lower  value,  at  which  ojui- 
lilnium  is  reached,  to  the  normal  value  T  It  raijjht  do  » 
ill  a  number  of  cases  where  the  inertia  is  greiit ;  in  others 
I  must  confet^  to  doubts.  As  Ui  the  second  jioint..  my 
objection  follows  directly  from  what  I  have  said  above. 

"  With  respect  to  the  oonsumption  of  current  at  small 
loads,  I  think  that  in  any  syiichronoiia  motor,  the  effect  of 
decreasing  load  is  >imply  to  decrease  tho  difference  botwoon 
two«iuantit.io8of  work— one  jilna,  Lhcothcr  minus— that tbo 
motor  doe.'*.  If  thin  ia  ihecns^,  thn  cnrrentA  should  not  varj' 
in  proportion  to  the  1i"vmI,  but  should  he  greater  in  propor- 
tion with  smaller  loads. 

"  With  rej*|iect  to  the  non-synchmiious  motors,  however, 
1  hiLVo  very  little  but  iidmtnUion  to  express.  I  cannot 
help  thinking  thut  they  can  bo  i:?ivcrne-l  without  resorting 
to  synrhionism,  and  in  this  case  they  will  have  advantages 
thut  will  grcjitly  aid  in  tho  advance  of  ninctnc  distribution. 

"Filially,  I  must  confc**  to  i>ome  dis«pi>oinlmont  that  no 
data  has  been  given  as  to  tho  performance  of  Mr.  Tesla's 
motors.  One  cannot,  of  coiime,  expect  from  machines  that 
are  just  emerging  from  an  experimental  atate  the  efficiency 
and  output  that  tlicy  will  finally  uttuin,  but  a  few  curvce  of 
the  ciirtvntfl  in  the  magnets  and  armature  coils  under 
different  conditionii  woul<rt«ll  us  more  of  the  jH-iaaibilities 
iiTid  dircctiuiiK  of  inipruvetnunt  lliau  could  any  amount  of 
discus -ion. 

"  In  the  meantime,  I  would  congratulate  Mr.  Teala  on  tho 
discovery  and  apidication  of  a  novel  moans  of  obtaining 
continuous  roLatiun  from  alt^^rnating  currcntii,  and  1  shall 
watch  tho  further  develupmvnt  of  bis  system  with  interest." 


INDICATOR   MAGNET. 


We  illnsli-ate  lielow  an  indicator  magnet  deviswt  liy  Mr. 
J.  T.  Todman,  of  Mossrt,  Mayfield  nnd  Ca,  which  presents 
somn  [H)ints  of  iiitcn»t  on  account  of  thu  ease  and  certjiiiity 
of  it*  inovemenL  The  white  cani  bearing  the  figure  ia 
shown  in  back  position  in  the  cut ;   it  ia  mounteii  on  a 


lii.timlor  Msgniif. 

revolving  arm  actuated  by  a  spring,  and  is  i-ete-iAed  from  a 
prtjjacting  »tud  when  the  magnet  acts  iiiion  tbo  armattireL 
The  core  of  the  magnet  is  hollow,  «nd  the  stud  is  carried 
Itelow  into  tho  inside  of  the  magnul,  which  thus  octe  iil«> 
as  a  solenoid,  starting  the  motion  of  the  lu'maluro  at  tho 
slightest  contact,  of  the  circuit.  This  aj nmrutiw,  inoiiiiUHl 
M  ith  a  small  dry  Ijaltery,  makes  a  very  chojxp  awl  effective 
indicator. 
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TO    C0BRESP0KDEMT8. 

AH  li'fjhU  Jiesa-nd.  Seerttaries  attd  Managen  of  ComjHiniet 
arc  iiiritftt  lo  /uthuA  notiu  »f  MtetxHij*,  Issiu  «/  A'nr 
Sbarn,  ImUtUatiotis,  Coittraett,  and  any  mfvnaati&n 
eonntHM  ictiA  Ktectricui  Enyitttcring,  icluch  vuijp  bt 
intartsiiay  to  our  readtn.  Jnttntort  art  i^fomtd  that 
«i)y  fietvwnt  oj  ilteir  inttentiotta  atilmitted  to  m  wili 
rteeist  ow  bttt  etnuiiJenUion, 

AH  anumwiieaiions  intatdfd  for  the  Bdiler  niioitiii  U  aUtlrested 
C.  H.  W.  DlOGS,  JSa-J40,  SalitbHry  COHrt,  Fleet  Strtet, 
l/wdvtit  Ji.C,  Aiumfnums  emtmuumtumf  icUt  not  be 
luHicfil. 


TO    ADVEBTISBB8. 

Atit-rrtuemeuU  th&uJU  Ik  adilrettnl  lo  the  PaNiahcr,  IMliO, 
Salinbur^  Couri,  Flf<i  Street,  B.C.,  and  dumld  reach  him 
lurf  JaUr  thitit  nuou  o/  Thursday.  Special  Terms  fiv 
<t  trriff  p\n  Ir  tirr'iN^l  on  appiicuti/jri. 

••SITUATIONS  VACANT"  uid  "WANT  PLACES"  Adv«rtUa- 
manu  will  be  cliArjed  at  THREE  WORDS  for  OHE  PENHV, 
with  «  HINIHUll  charge  of  SIXPENCE. 


TO    SUBSCRIBERS. 
"Thk  Kuuttrical  Enuinkrr"  am  U  had,  ty  Onier,  from 
any  Neieaagtnl  iu  ToKU  at  CouhIt^,  and  at  the  various 
Haiiioiy  Statwtit;  or  it  can,  if  prefened,  be  $i^ptutl 
direct /nm  tlu  Offift,  on  thf/oUotciny  ttrfot.- — 

t  mouUm. 

e>.  u. 

8a.  8d. 
99.  M. 


Staouili*. 

CnitMl  KJDgiloui 3«.    SiL 

Within  tliu  I*gM«l  Union    4a.     4d. 
OUmt  PIum Aa,  IM. 


11  BlODlllK 

IS*.  DO. 
17».  4d. 
19*   6d. 


(pMt  Fm.  Pajr^la  in  Airaiw«.t 
Chtqua,   Pott    Ojjfoe    uw/   Piutai    Orders    'or   Swiscnptomj 
tutd     Adivrti^mfnta,    should     be     mad*    fo^ciAe    to 
C,    U.   W.    BlQOS,    1391^,    SatitUry    Court,    Fleet 
f^Ffit,   D/rnhm,  ami  he  crositd  "  Union  Bank." 


NOTICE. 

JFUh  iftir  wue  o/Janiuirjf  6  we gare  a  Portrait  of  E.  Ghavkh, 
Es^j.,  Prtatdcnt  of  the  Societjf  of  Telegraph  Engiiuera,  and  stateil 
our  mtcniion  of  ^iviny  a  emei  of  Porlruitt  nf  emtutnt  Ekciri- 
aoM  of  the  Cfntury.  Jh  fuijUmetd  of  our  ptvmise  we  hare 
aiTMd0iimeda  Pt/rtruU  of  W.  II.  Wollabton,  M.D..  r.llS., 
(uuicn  April  HMh  we  gaee  thai  of  SlR  Hlwi'iirt  Davy, 
P.R.S.,  whole  jatHC  as  an  eleclriciaH  is  etUt  more  pmmiMtU 
than  that  of  WoLLASION.  Porlr4iit»  of  Pad  Premteuls  of  Uut 
So(Mtf  are  m  prefnTotiou,  aiid  w  Aiqm  man  le  htwe  readtf  that 
ofVmr.  D.  E.  Hvouxa,  F.K.S. 


DETAILS. 

WellinRtoK's  anocees  is  said  Ui  have  been  largoly 
due  to  his  attcutiou  to  detfuls.  Nothing  seomc<1  too 
large  or  too  amal)  for  him  to  consider.  The  engm^er 
who  plaiis  an  ulcctric  light  installation  has  sotuowh&t 
the  character  of  a  general  in  that  ho  has  to  arrange 
satisfactorily  a  luunber  of  Jetaila,  which,  acting  har- 
moniously together,  rcaalt  in  a  Buccessftil  scheme, 
while,  on  the  other  hand,  if  the  parts  arc  not  c&re- 
fiilly  couaidored  Ju  couuection  with  the  whole, 
trouble  is  likely  to  arise  and  failure  resuk.  There  is 
no  royal  road  to  success,  and  it  must  not  be  expected 
that  a  number  of  pieces  of  apparatus  brought  together 
at  haphazard  when  put  together  will  give  a  very 
Batisfnctory  performance.  No  rule  is  said  to  be 
without  cxccptious,  and  certainly  there  are  men 
botb  amongNt  those  who  call  themselves  amateurs 
and  amongst  those  who  are  strictly  professional,  who 
ai-c  adepts  at  making  the  most  incongruous  materials 
and  apparatus  suit  their  requirements  and  work 
admirably.  The  real  engineer  will  no  more  think 
of  makeshifts  iu  permaneut  work,  thou  the  general 
wUl  adWse  declaring  war  against  a  strong  power 
when  there  ore  no  soldiers  except  militia,  and  no 
gima  except  the  antediluvian  Brown  Bess.  Thoro  i» 
hardly  an  engineer  of  repute  but  who  has  had  to 
contend  again»t  "  failure."  The  word  has  an  ugly 
look,  but  it  remains,  and  nothing  can  hide  it  or  even 
put  it  into  the  background.  A  single  failure  is  more 
damaging  to  a  young  industry  than  can  be  compen- 
sated for  by  a  hundred  successes.  Look  at  our  con- 
temporaries dcvotud  to  the  gaa  industry.  Week  in 
and  week  out  they  hunt  out  every  failure  they  can 
find,  and  pervert  the  meaning  of  the  criticism  of  the 
technical  press  into  something  never  contemplated 
by  the  critic.  They  fasten  and  fatten  on  the  failures 
to  our  dctrimeut.  Though  if  we  are  not  m  error,  by 
far  the  larger  number  of  failures  are  due  to  neglect 
of  details.  The  dynamo,  lamps,  and  wiring  may 
be  perfect ;  but,  to  save  a  few  pounds,  an  engine  is 
obtained  &om  a  secoud-claes,  instead  of  a  first-class 
maker.  Again,  the  engine  may  be  of  the  best  make, 
atid  the  djmnmo  faulty,  or  the  wiring  carelessly  car- 
ried out,  the  leakage  too  great,  and  the  demand  upon 
engine  mid  dynamo  greater  than  they  oaii  supply. 
L'saally,  however,  the  foilure  arises  not  firom  any 
inherent  weakness  iu  the^,  the  principal  parts  of  the 
installalion.  but  in  tbe  matter  of  contacts  and  cut- 
outs. 

One  of  the  fundamental  principles  to  be  respected 
iu  an  electric  light  installation  is  publicity.  Nothing 
should  be  hidden  or  put  away  in  such  a  mnnnor  thai 
it  carmot  be  easily  examined.  A  part  of  the  daily 
routine  ahould  be  rigid  inspection  and  careful  report. 
Wc  have  not  yet  arrived  at  that  stage  of  |)erlectiao 
that  any  part  of  (he  installation  can  be  pennittod  lo 
look  after  ilit«.>lf.  This  foci  M.'emb  to  ut,  M-lf-evideut, 
but  in  several  cases  that  have  come  under  our  notice. 
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Is  bouM  aud  ship  Ugbtiug,  the  wiros 
ve  been  so  built  in,  thnt  ship  or  houso  would  have 
to  be  pulled  almost  to  pieces  to  get  at  them  should 
anything  go  wrong.    In  overhead  nvires  breakdowuB 
have  occurred  through  careleasntrtiu  iii  iiol  ruiiuiiig 
the  wires  to  the  insulators.     Cases  are  well  known 
where  wires  not  damjj-proof  hiivo  been  run  in  places 
^  where  dampness  was  the  ptCTailing  rule  aud  not  Che 
^Be7[i;cption.    A  short  time  ainco  an  engineer  stood  by 
^■watching   the  laying  and  initulutiiig  of  an  electric 
^^  light  cable  in   a  trough  under  the  roadway.    His 
I      descriplion  of  the  scene  was  one  of  utter  cureleasneBfi 
I      and  incompetency,  and  that  the  manner  in  which 
^P  the  cable  was  laid  must  lead  to  many  troubles.    We 
are  not  sure,  indeed,  but  that  ho  described  the  cable 
m  being  so  carelessly  laid  that  in  one  or  two  cases 
he  noticed  it  was  not  in  the  trough  at  all.     We  were 
unable  to  ascertain  whether  this  particular  work  was 
by  contract  or  otherwise,  but  we  have  no  hesitation 
in  sajnng,  from  the  description  of  tlie  work  given 
Co  us,  that  the  last  cost  of  that  cable  will  be  greater 
than  the  first.     There  are  two  classes   of   break- 
downs, one  of  which  can  be  minimised,  if  not  entirely 
j       eradicated,  by  the  constant  attention  to  details  ;  the 
I      other  citmioc  be  so  obviated,  but  the  former  class  is 
immeasiu-ably  more  numerous   than  the  latter,  so 

I  chat  we  may  rest  contented  till  the  latter  develops, 
if  we  can  only  get  rid  of  the  oilier.  There  are 
cases  in  which  the  installation  is  wilfully  iujmred. 
Pity  'tis  that  such  an  accusation  maybe  made  in  the 
latter  end  of  the  nineteenth  century,  but  among 
I  such  instances  we  may  cite  the  eovcrancc  of  a  wire 
Hkby  means  of  a  hatchet,  which  caused  a  stoppage  of 
half-an-hour  in  a  town  installation.  No  amount  of 
care  can  forsee  such  acts  as  this;  but  we  may  hope 
that  the  record  will  not  he  further  lengtheued.  Some 

P  years  ago  a  well-known  master  at  a  public  school 
read  a  paper  before  a  society  of  his  colleagues,  and 
chose  for  his  test  "trifles,"  arriving  at  the  condu- 
<  sion  thnt  the  success  of  a  schoolmaster  depended 
very  much  upon  the  attention  he  gave  to  "  trifles." 
Without  assenting  to  this  conclusion  uureser\-ed!y, 
We  do  really  think  that  the  success  of  au  electrical, 
f  or  in  fact  any  other,  engineer  depends  very  largely 
L  upon  his  attention  to  "trifles,"  though  in  this  case 
I      we  should  prefer  "  trifles  "  to  be  spelt  "  details. " 

~      Bin 


CORRESPONDENCE. 


DYNAMOMETEK& 
To  Tuii!:  Editor  or  The  ELSoTRtcAL  EiiciNKEU. 

Sir, — At  pp.  .').16  luwi  537  of  your  imprcMiou  of  the  Sth 
iosl.  you  doecribo  und  illi)str%t«  a,  form  of  dynatnoiuutcr, 
whicR  yort  mention  aa  White's.  3  bolieve  you  will  fiml  ihat 
the  credit  of  thiH  invention  is  due  to  Joliii  Kloo.  Dynamo 
metfirs  «f  this  form  wer«  rcgisttrcil  in  November,  1849, 
No.  2090,  luid  »\!r«  mudc  by  John  Klcc  and  Co.,  u.t  tbc 
Phtrnix  Park  Iron  Works,  Jarsoy-rtret't,  M.inchi!«ler,  mid 
w-crc  more  particularly  used  for  ascortiiining  in  mills  and 
factories  the  iiowor  requirnl  to  drivo  s^miiiig  siid  other 
macbiaory  in  their  places. — Youns,  &c., 

229,  Norwood  road,  S.E.  W.  WoRBV  BkauMont. 


DEVICE  FOR  THE  DETECTION  OF  HOT  BEARTNCiS. 
To  THK  Eorroii  of  Tiik  EL»miiCAL  Emginrrr. 

Sir, — III  your  last  issiie  ther«  npjieans  a  note  de)!cr7|>tive 
of  »  "  Dovico  foi-  the  Detection  of  Hot  Bearinga."  Why  do 
iiot  inYcntors  bettor  «mploy  th«ir  lime  than  in  inventing 
ingonions  devices  for  which  thero  is  no  demand  1  I  do  nob 
«))i>ak  alono  from  my  ovn  exji«rionce  in  suguestin^  that  a 
device  to  itidicat«  a.  hot  bouriiig  a  uncalled  for,  but  also 
from  the  long  experiences  of  men  whoso  bniine»«  ithasheeii 
to  look  after  engines  and  macbiner)'.  Wliiic  an  enginti 
driver  ora  machine  man  wants  U>  know  ia  vrhon  iiny  hearing 
bfffhu  to  mil  hot,  and  by  hot  I  moan  hotter  than  ununl  for 
that  [mrticiilar  \>earin«.  No  two  benriii)^  run  exactly  iiljke. 
Whiit  might  be  tonaiiierod  cool  for  one  would  ^/robably  be 
tUugcroiisly  warm  for  iuiotber.  Wh.■»^  then,  la  the  gwKl 
of  an  indit^ator  which  aives  a  siuiuil  ut  a  oorUiin  KliLnilartl 
Kiitipci-aturc  T  Take  the  oue  of  a  main  beating  or  a  cr&iik- 
pin.  wc  should  havo  no  indicatiuii  that  it  was  becoming  hot, 
but  when  the  mischief  wiis  done  the  Wll  would  riiifi;.  The 
ongino  itself  would  tell  us  thia  by  dragging.  Besides 
the  inutility  of  »uch  devicoa,  we  nitmdnce  with  them 
a  new  evil — that  h,  they  would  l«iid  to  make  «nginn drivers 
carelesa  and  neglect  to  pay  that  sttuntion  to  the  mnchinory 
which  they  ethcrwise  would.  Tho  moat  oBicicnt  ami 
reliable  detector  for  hot  Twariiiy»  is  tho  hand,  and  any  man 
who  id  lit  to  be  loft  in  charge  of  tin  engine  will  j^o  round  ag 
rcfiularlv  ;i«  cUickirork  and  (eel  tho  hearings ;  he  thus 
knows  tlie  condition  of  each  one  and  the  |)ri>l>ahilitics  of 
any  of  them  running  hot.  I  know  of  an  bistalbtinn 
which  ruiis  twenty  hours  a  day  and  sovon  d»ys  a  week  in 
which  hot  beaniigri  never  occur,  but  if  thc*o  automatic 
detectors  were  introduced  I  doubt  if  it  would  continue  to 
enjoy  thia  reputation. — Yours,  &c., 

Loudoa,  \V,  F.  IJroadbknt. 

INCANDESCENT  LAMPS  v.  EIKE  RISKS. 

To  THE  Editor  OF  Thb  EtKi'iiiitAi.  E.sui.nekb. 

Sib, — Havhit;  been  away  from  England  for  some  time 
post  the  report  upon  JI.  Ma«<::u't's  experiment  relative 
to  tho  above  aubject,  which  appeared  in  your  journal  of 
May  IBth  last  (page  45'^),  only  came  under  my  notice  this 
muriiing,  hence  deky  in  wntnig  ;  but  as  the  subject  ia  %n 
important  one,  permit  me  to  iKiint  out  that  danger  from 
hro  is  entirely  obviated  if  a  double  glaae  lamp  globe  it 
used.  This  is  eaitjly  accoiuptished  at  about  a  penny  extra 
cost,  by  the  lampmakers  blowing  one  tube  within  anotlier 
of  slightlv  emaller  diameter,  so  as  to  cover,  as  it  were,  an 
outer  shell  over  the  lamji  bulb. 

I  may  mention  thnt  this  class  of  lamp  waji  [latented  by 
me  ill  IStjS.  The  following  is  the  description  set  foilh  in 
iho  apecification— viz. : 

"The  globe,  or  bulb,  of  thia  lamp  is  made  either  of 
clear  or  of  coloured  glass,  and  is  surrounded  by  n  gloaa 
globe  or  covering  same  in  such  a  manner  as  to  leave 
n  sp)ice  between  the  two  glolies  for  the  p-ansagc  of 
air.  By  these  means,  the  outer  globe,  or  covering, 
i»  kept  cool,  and  ia,  thoi-eforo,  not  liable  to  be  cracked  or 
broken  by  water  dro])ping  upon  it.  Moreover,  the  risk  of 
explosion  will  bo  diminislied,  because,  Rliould  the  lump 
receive  a  blow  sufficient  to  break  tho  outer  globe,  the  inner 
globe  will  still  serve  as  a  protection  against  tho  ignition  of 
gas  by  tho  incandescent  filament." 

This  special  class  of  lamp  has  a  treble  advantag« : 

Iflt.  It  prevents  tho  brcakago  of  lamp  biUbs  holding  the 
flUment  by  any  sudden  splashing  of  water  thereon. 

2nd.  The  hollow  space  Iwtweeii  the  two  holefl  keeps  the 
outer  jacket  cool,  ami  thus  prevents  any  injurious  olTect  by 
undue  heat. 

3rd.  When  iitcd  as  a  »afety  lampin  mine8,it  tends  to  pre: 
vent  oxploaions  by  the  heated  filnmctitnol  coniitig  iu  direct 
comtounication  with  liro-iUmp  hi  case  of  fructuru  of  bulU 

For  high  candle-power  lamps  of  100  c.p.  aJid  upwards, 
tlio  Wostinghouso  and  Socl  typou,  in  whidi  double  filaments 
arc  iiBotl,  have  considonbic  advatUdgo,  as  loa  heat  is  gone- 
nited  in  lamm  of  thia  class ;  but  hi  thu  uuw  chu*  of  huiip^ 
now  made  o£^  the  nonvactiura  type,  the  buHis  of  which  are 
Sllcd  with  attenuated  giiues  or  oxpau8i^e  ethereal  vajwur, 
the  large  bulb,  as  suggestetl  by  M.  Mascart,  is  uii  idvantagc, 
OS    it  liolds   a  larger  quajiUty  of   carboD-fwuUng   vapotu' 
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thersEa  encIoMcl,  nnd  ilien>fi>re  [>ra!uiigs  tli»  XUts  o(  Lbe 
filiment,  and  not  only  temlH  to  prevent  air  vrnBttng,  but 
alto  [H*crtiiit«  disiiitof^nitian  of  tlie  comluobora  iiaed  to 
prociucu  the  liuhU 

M.  Mnscart lias  ovuleiiUr  iivorlookeil  tke  mine  of  k(!fil>- 
itig  tlie  Unip  liullis  as  Miiiill  an  |K>!t.iil>l«  if  high  vacuo  is 
sought  to  be  attoiiiui):  but  an  tlie  moiluni  iiietlioila  of  lamp 
ounufacturu,  aceonliDR  to  tlie  pniBGnt  sUte  of  Lhe  arl,  liiivc 
«>n8i<ierabIo  B<iviviilago8  over  the  old  8y9'€im8,tho  (juostion  o' 
high  vacito  is  nut  uf  such  impoilniicu,  as  is  geuemlly  mip- 
[xKied,  now  that  other  (lisTOvcriea  liave  b«eH  hrouglit  iuto 
practice,  as  ti«w  known  and  adopted  in  iiiciindeacont  lamp 
manufactiirfl,  If  you  can  lind  spice  in  your  next  ia&iit^, 
plvaso  itisurt  this,  and  nhligu — Youtf,  &c., 

Juno  28.  Artiu'B  Sinppitv, 


EFFECTS  OF  OIFFEREKT  POSITIVE  METALS,  ETC..  UPON 
THE  CHANGES  OF  POTENTIAL  OF  VOLTAIC  COUPLES." 

SY  DK.  G.  CORK,  r.n.a. 

Id  this  research  numot'oiu  i»c>a«uroincnts  wcr<  mode,  and 
are  given  in  a  son'ea  of  tabid,  of  the  ofTocts  ii)>on  the 
raininiiira  point  of  change  of  |)ot«iit)a1  of  a  voltaic  couple  in 
distitlod  wat«r  (Itoyal  Soc.  i'lW.,  Juno  U.  1888),  and  upon 
tt)o  chiingc  of  electromotive  force  attondinj^  variation  of 
strength  of  il«  exciting  liquid  (i/>t'0.  ohtainSl  by  varying 
th(?  kind  of  positive  and  of  negative  metal  of  the  couplo, 
anil  l)y  employing  ditTerent  galviimimotor*.  The  mca«ur« 
moutA  were  ni^iue  by  the  method  of  lialanco  throu)^h  n 
^lv:tuometor,  with  Lho  aid  of  a  suitable  therm o-oloctrio  pile 
(BirroinghiLni  Philua.  Soc.  Proc.,  vol.  iv.,  p.  130,  J'A<  hitf- 
tru-ian,  18S1,  vol.  xi.,  p.  4-H).  The  kinds  of  },-.»! vanomotcr 
employed  wore  au  ORlinm')'  astatie  one  of  100  ohras.  resis- 
tance,  and  a  Tbocnfion's  rctlcctiiig  ono  uf  5,010  ohliis 
reaistince. 

The  following  wore  the  proportinna  of  hydrochloric  acid 
(HCI.)  r«iftiirod  to  change  the  potontia!  of  ditTvrent  voltaic 
couples  iji  water  :— 

Tabk  I.— Hydwchlorie  A«i<I. 
Aftatio  gtdvBUDiRctvr.  Kvilccttnx  ft«liAn«iii«t«r. 

Zn+Vl  I  iu  9.300,000  »r..l  9,38a,  1&5  1  i>i  Ift,SOO,000  >ii.i  2i,2B0,000 
Cd  +  I'll,.  571.000  ..  637.000  1.,  1.&62.S00  „  l.SdO.OOO 
Mgfini..  31ti.bWi  „  6W.0O0  1..  Tffi.000  „  9S0.OO0 
Ar  +  I'tl..       12,109    ..         l&OOOl..        48.669    .,         46600 

With  todiuu  and  ihu  iiatulii;  gaivaiiumeter  the  following 
pinportioiia  were  reqiiiroil  i — 

Tililo  I].— l«itia<!. 
/,!.  1  Pt  iKlwwa  1  i»  2,100,000  ui'l  3,531.970 
MaU't        .,       I  „      677,711     „        M5.1M 
Of+Pl        „       I  ,.      200,431     „        ZM.bSi 

With  broiniiie  and  the  aatatic  galvanometer : — 
'ratio  III.— Itroiume. 

MR-f-Pt  botwMii  1  iu  310.000.000  wd  344,W.444 
Zu  +  Pe  „  I  „  77,600,000  „  W.5A6.000 
Ca  +  rt       „       1„     S,470,U2    „       S,875.000 

The  niagnitudee  of  the  minimum  projMirtiona  of  bromine 
ro(|uircd  to  chiinge  the  potontiiUs  of  t^ie  throa  couples  in 
Witter,  varied  directly  ae  the  atomic  woighle  of  the  throe 
(HK^ilive  metals. 

With  chlorine,  the  following  ware  the  minimum  propor- 
liona  reouirod:— 

TnbluIV.-Chloi-ii.c. 

Wiib  tliu  I'Kllr'CtLnKli'tlviinoinoler. 

Ug^Pt  tielw^cii  L  ill  27,068,000,000  nii<l  33,291.000,000 

With  ilic  wrttic  K»lnionmrter. 
Sim- Pt  betwt'HB  I  in  17.000,000,000    ..    17.612.000.000 
Zn+-Pt       .,       1„     l,aW,000,(00    ,,      1,JOO,000000 
Kd  r  Au      ,,       1   .,       415,607.360    ..        660  615.022 
CM  f  I't        ,,        1,.  $.755,686    ..  9.270,ai5 

ZntCa       „        1    „  66.436    ..  76,167 

In  the  cflBc  of  chlorine,  iik  wolt  ok  that  of  bromine,  tliu 
nuignitudcB  of  the  minimum  j-nnwrlionii  of  tnbKiaiiL-« 
nKpiirotl  to  change  tho  jMiteiitiiil  of  niiignvsiuni  plntimmi, 
zint-'-platinum,  mid  cadinitimplatiinim  variud  directly  uh 
the  aUtmiL-  weights  of  the  ]iu8itive  metuU. 

The  examples  L-ontiLJnod  in  tlio  mpor  show  that  tho  pro- 
portion of  the  itame  exciting  liqiiiu  neceiiaary  to  disturb  the 
iK>t«titiiiI  of  a  voltaic  couple  in  w.»l«r,  vatied  with  each  dif- 
ferent |)ouitive  or  iifg-itivu  mt^tul;  an<l  thitt  the  more  |»uiii- 
tjve  or  more  easily  corroded  the  |)0i9itivc  motal,  or  the  more 
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negative  and  less  easily  corroded  tho  negative  one,  l4ie 
smaller  usually  was  the  minimum  pro[K>rtion  of  diaaoWed 
Hubstiiiice  neccssui'y  to  change  the  potential. 

By  plotting  the  reaulte  in  all  cafios,  It  was  found  that  the 
order  of  change  of  potential,  caused  by  uniform  cbanga 
of  strength  of  licpiid,  varied  with  each  positive  mutAl. 

The  resulu  also  show  ttial  lh«  dejrroe  of  senaitivcneta  of 
the  arrangement  for  detecting  tne  minimum  pcdnt  of 
change  of  jHttsTitial,  depends  largely  ujwii  tho  kind  of  ffi\- 
vauomoter  t-mploycd. 

As  a  more  Ecnsitjve  galvKDoraeter  eoabloa  us  to  datAct  a 
cdange  of  {>o1cntial  caU8ed  by  a  much  smaller  proportion  of 
iiinteT-ial.  am)  a*  the  projiorLioii  of  sutwtanco  eatable  of 
detection  in  mniHllor  the  greater  tho  fi-ee  choniicil  oiaTgy  of 
oiich  of  the  uniting  bodica  (Koy.  Soc  Pny.,  June  11,  1888), 
it  is  probable  t.hai  the  electi-omotivc  fiircc  really  l>ogiiis  to 
change  with  tho  very  snmllotit  addition  of  the  Bubaliuica, 
and  mijiht  be  detcctod  if  our  mcane  of  detection  wero  suffi- 
ciently sensitive,  or  the  free  chemical  energy  of  the  uniting 
bodies  was  Niilficiently  mxpng. 


THE  "VOLTAIC  BALANCE.'* 

UY   int.   (i.    OORK,   F.lt.S. 

A  new  and  ttimplc  lecture  oxporimont  ia  to  t^ke  two  small 
clean  gla<M  cuiw  cnntairung  distillo<]  water;  simultanuously 
iminersii  in  eiuih  a  Rmall  volljiic  Pou]de  eoraiHisod  of  uilhex 
unamalsamatttl  niagtiosiura  or  tine  with  phitinuni,  Lahing 
care  that  the  two  piccoa  of  each  mctu)  arc  cut  from  the  «inie 
piece  and  are  perfoctly  clean  and  alike.  Op[>OBe  the  currenbi 
of  the  two  couples  to  each  other  through  a  sufficiently 
ifensttivo  galvanometer,  so  that  they  balance  each  other  and 
tho  needle  dues  not  move.  Now  dip  the  end  of  a  sleiider 
kIiiss  rod  into  a  wrv  weak  aqueous  wlution  of  cblorins^ 
bromine,  iodine,  or  hydrochloric  acid,  and  then  into  IIm 
wjiter  of  one  of  the  cups.  The  voltaic  balance  fa  at  onM 
upnet,  aa  indicated  by  the  movement  of  the  needle,  ond  niay 
ho  shown  to  u  largo  audience  by  mentis  of  the  xtnui 
contrivances. 

The  chief  circumstance  tn  be  noticed  ts  the  extrenely 
groat  (lej^roo  of  sonsitivonees  n(  the  arraujiemeiit  in  certain 
cases :  thi.t  is  shown  hy  the  following  {n^ttancea  of  the 
minimum  proportione  of  Eubtitanco  re(|uii'od  to  ii|UM}t  the 
Udniice,  with  an  ordinarv  astiUic  eatvauometor  of  100  ohoii 
i-(»istiLnce.  and  with  a  ^(Huaous  refleeting  ono  of  3,040 
oliniB  rogistaiice. 

1.  Zirn'  "tid  Plafinwm  mth  loffiiie.  —  With  the  aslatK 
^alvaiiomster,  liotweeii  one  jtart  of  iodine  in  3,100.000  and 
3,52r,»T0  |KuU  of  witer. 

2.  Zinr.  and  riaHtnm  uiith  tltfdrwhlmf-  Add. — With  tho 
oatatic  galvanomoter,  hotwoen  ono  in  9,300,000  and 
d,388,18&  iinrta  ;  and  with  the  reflecting  one,  iMtwoao  one 
in  1&,W)0,000  and  23.250,000  [wrU. 

3.  Magnmum  ami  PlnHnnm  mth  Brtmiine. —  With  tht 
actatic  galvanometer,  between  ono  in  310,000,000  and 
344,444,444  parta. 

4.  /iitic  aiU  Piatinum  unlh  Vhl&rine, — With  tho  ofltotie 
galvanometer,  between  uiiu  tu  1,264,000,000  and 
1,300,000,000  jKirta. 

5.  Mn^Kfi'int  and  J'hlinum  iciih  Chhrittf.-With  tho 
a-static  galvanometer,  between  one  in  17,000,000,000  and 
17.1112.000,000  [wirta  And  with  the  reflecting  one,  lietweon 
one  iu  27,062,000,000  and  32,291,000,000  |Kirt8  of  water. 

Kvery  ditl'crent  soluble  subetaiice  requires  a  dilTeront 
proiHirtiuu,  and  with  unlike  substances  the  difTerenco  of 
pro[K>rtion  is  extremely  gruan  With  solutions  of  ueutral 
Ktlt^.  bhu  pi'0)H>rt)on  of  iubatanco  required  to  up»et  the 
balance  is  large ;  for  tnsliuiou,  with  chlorate  of  ])Ota»h,  a 
einc'platiuum  <:uu|)le,  and  the  astatic  galvanometer,  it  lay 
IxtM'coii  I'ttii  jKirl  in  221  and  2.'t>i  |iart«  of  water. 

Thu  dogiec  of  noiiisitivutu^wi  of  llio  UiLuiO!  is  usually 
>{[vaLL<r,  t  ho  greater  the  di.^grou  of  chi^miciil  alKiiity  the  dis- 
8olvoi.l  Riiljatarice  has  for  tho  positive  metal,  and  the  leas  it 
haa  for  the  negative  one. 

%  lii'st  bringing  the  lialance  with  a  ma^fneaiuRi-plutinuni 
couple  and  the  astatic  galvanoinoter  nearly  to  th«  ujisetting 
IMiinti  by  adding  nno  jtart  of  chlorine  to  17,GI2  million 
[Kirts  of  water,  and  then  inci^naing  the  projxHtion  to  one 
in  17,000  mUlione,  the  intluenco  of  the  diflercnce,  or  of  one 
part  ill  500,000  millions,  wae  distinctly  detected. 
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PROTECTION  OF  BUILDINGS  PROM  LIGHTNING.* 

BV    nop.    OUTKIl   1.    U>D<1R,  !).«*'.,  f.Il.S. 
EftJwTW  //. 

I  mntie  Bttv«ral  MHartiuits  liwt  wo«k  which  it  a  my  businoM 
now  t*i  justify  by  actuftl  exiwriiuent. 

The  w'i>nl  "  itivttin  "  unc;  uieo  iw  cmwyiiiK  n  cornwt  nenttTAl 
notiou  of  thu  boliAviuur  <4  mi  uleutric  circuit  to  tiuditeii  olticlru- 
nottvo  forcu*.  a  bohAviour  which  h  GAamA  by  the  iiiflueno«  it 
iniluution  which  uvory  portion  uf  *  circuit  oxort«  »u  every  uthui 
]K>iituu.  Coiixidor  A  o:iruliictiiig  rcid  im  niinlysctl  into  n  bunillu 
of  [Mnillel  wirM  ur  Giimciita,  and  let  h  current  be  •uddviily 
staitwl  in  nil.  Thv  riuii];  ciirront  iii  luiy  one  01  Anient 
«zort«  on  uppooiny  furoo  on  aU  Lim  otiien  i  nnii  this 
■eIf-f{i>»ornt«rl  DpiKMitioii  K.M.F.,  due  ttt  iiiduoiii)n  butwumi 
Uiu  JiQcrciit  tiUii)cint«  of  the  cuixtuctor,  uutctly  ioiitftU*  ttio 
offecta  iif  iinltunry  inertia  lu  obson'od  in  nuuive  bddios  »ub- 
nitttml  Ui  nu'Muii  iiioohAiiicnl  forcvu.  (For  mhuio  il]uBtmtii>n>i  of 
tlhMo  woUknowii  GtTtjobH  sea  n  latter  by  Mr.  Miwleiin  in  Naturt. 
vqI  37,  p.  612). 

The  term  coiiimonljr  om|>laytitI  w  dviiote  the  oloctrical  inortlA- 
like  cfTucL  ia  "  sulf- induction,"  which  in  bt'cominj;  Ki-Mlunlly 
&1v>rt«iiLHl  t<i  "  indiiotnnc«"i  its  uti^iml  furni  when  fint  doalt 
with  by  Sir  Willinm  Thomson  him  the  "elcctru-niftgnotic 
cnpncity"  of  t!io  circuit. 

Nun,  sinci]  electric  iiiertin  in  due  to  a  niiibiMl  nctinn  bctwuLti 
tbu  lil»iniiiit«  into  which  a  coniluctiir  nuiy  be  suppoactl  divided, 
it  is  luiviiirmt  Mt»t  the  closer  iMcked  they  *  re  the  gii-nt*r  thoir 
iiiertin  will  liin  ;  nnd  thnt  t"  uiiniiiUh  iiicnin  it  » «mly  iiccc«»or>' 
t^>  acfmrntu  thu  tilnmimbi  niid  ii[irenil  ihrin  i>ut, 

Tlic  niikiii  outit  (i(  ihe  imlictniuut  nuniiut  nH^itinry  iimcwlure 
is.  (hit  tfw  much  utteulioii  Itu  bt'cn  liilhvrtu  |i«id  tiicondiiotiiiK 
piiwur,  find  tfjo  littJo  to  iuortin.  In  fact,  it  ia  nut  Uio  much  to 
My  thnt  ]>nioticAtly  nothing  but  con<)ucHvity  has  bcun  Attended 
to,  ur  th^iti|[hl  iif.  in  iho  erucljon  "f  ligtilniiig  ccmdiicUm!. 

I  wnitt  to  ftliuw  cliiit  nmductivlty  in  rnnii  mnny  iHiintx  of  viow 
of  hArdlv  unv  miiment,  m\A  thnt  thn  circtirimtAiicuiKif  adiaohxruK 
am  regul;»tou  far  more  by  inertin  tluLn  by  cund activity .  I  can 
evunxriiiir  thAt  under  c«TtAiii  circumBtnnceB  hi(;h  conductirity 
aii|>oarH  l<i  buaii  nctiiiil  objection,  »nd  IhAt  a  stout  rod  •'{  ^uixl 
oinductintr  c.ipiicr  ciirriunnlfn  flAxh  lem  Hull  %nd  iiuietty  than  « 
thin  wire  at  IwvUy-coniluctinn  iron. 
■     Iict  UR  proceed  lu  verify  tliia  pitr»di>iicitl  iitttametit  n,t  imce. 

P  EXHKKJMEST  or   THE   .ALTEaNATIVIl   FxTlI. 

The  Untt  fctnn  <if  cxjieriment  I  haro  to  doacribc  ia  a  very 
aimiilu  one,  I  cidl  it  (he  ex|NTiiiiviil  i>f  the  alternntive  gmth. 
lb  coiinatA  in  K'^ixy  ^  Leydenjar  ili.tchar^n  the  ciioico  between 
IV  certain  conrbictur  nm\  a  certain  leii^lh  of  air.  Mid  in  adjiutliii^ 
tho  length  of  sir  until  it  tind  aa  lief  tske  one  path  as  the  other. 

Fig.     I 


I  am  not  nwarc)  that  thr  ivvi'ticular  tuode  of  cnrryinK  *^'Ut  tlii" 
•tntiih^  es[H-rii[ifnt.  Iiai  any  aiiecial  si^^niliaincc,  but,  to  be 
definite.  I  tlujiict.,  in  Vis-  ^<  ^•i<*  syninLutncal  nm»u;enicnt  I 
have  iniiat  frer^uently,  thoii);h  not  oxohinivoty,  iuliiptv>cr 

The  knoba  aifirkod  A  am  the  urdinnry  t«rniinaU  of  a  V<iaH 
niiMhiiiu.  The  jnrs  st*nil  on  itnlinary  wtntil  tnbic,  and  tiieir 
outer  c<iMt«Arv  letl  to  the  dinaharKor,  U,  the  distnnco  of  whuio 
•ir-nince  CAii  be  varied.  The  alternative  [Ntth,  L,  ia  ahown  by 
A  diitt«d  liiie.  The  diMbATge  has  to  chnoso  botweon  B  nnd  I>. 
Snnietiinn  h  is  abMitit,  nnd  in  tlint  otoo  the  charj;iiig  of  tlie  jam 
i^  •.[iiitc  H'cll  efn-clL-d  thrmigti  ihi^  umnl  >if  thr  tabli^  ;  thin  a  the 
ivlr.'uif^i^v*  of  baviiik;  the  jam  im|iurf(H'lly  iunultiled.  At  Ihe  aaine 
time  tilt!  contluctiuK  pwwei-  iif  the  woud  is  loo  low  to  unable  the 
Jftra  to  diacharKu  thumsolvea  at  aII  iialiafiu:torily,  uiileM  llie 
knobs,  B.  are  within  abrikint;  distAUcc,  or  inibwn  mime  |nth,  I., 
ia  p-rovidod.     The  only  diachnrjue  obtaineil  at  A  vflien  UiUi  |Mltll^ 

,  Bknd  L  an>  abk^nt,  i«  n  feeble  HpitLinji  ur  iuteruiittvnt  and 
fr«i|n"nt»|inrkini;.  very  diflVfv-iil  fi'oio  llu*  lond  roiwrt  heard  na 

I  CDon  aa  the  knob*  B  are  bn 'uuht  nithia  atriklmt  diatitncc.     Put 
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)C  is  not  to  be  mppoB«d  tliat  tlte  B  kna)»  mn*t  be  «•  close 
tof^ethor  ft*  tho  A  knoli*  in  nnler  to  permit  oon>|ilet«  diachArije  ; 
on  tho  contr»ry,  tho  H  kni>b«  muf  bo  nlinnat  iwicc  its  fAr  apart 
na  the  A  knob*,  aa<l  yot  the  diachArge  ahall  bo  coinplet«  n»d 
noisy. 

It  wUl  bo  iioderatood  that  tJiu  two  sjMrka  occur  togetlier  :  a 
sp»rk  at  A  precipit«tm,  and  is  the  cause  of,  the  qnrk  nt  D — 
nut  ■■>''«  rtrni,  for  until  tlie  A  *|>ark  occur*  tlivro  is  not  the 
slightest  l«i)d(incy  for  a  spark  nl  B.  The  two  B  knobs  »re  at 
the  sFime  eero  [x-lentiiil,  and  i»j>y  be  t'^uchod  witli  impunity 
vKt.-v|>l  lit  tho  inirtjint  when  the  Aiwli  oocun  at  .\.  Itvmuniber 
tliat  tUt:  jam  arc  aUiidiiig  ■>»  a  roniiuon  tnble  all  the  time. 

IaisI  it  bu  thifUKht  that  there  ia  auythiiih'  ucciilt  in  Uiia  mode 
^l{  obtainint!  the  spark  at  B,  let  us  aubjutii.  tta  Fig.  2,  anu'.her 
nn\tn^nicnt  of  cunnuction,  which  <lueB  just  as  woU,  and,  in  facCi 
reprcseutii  (lie  first  cxporiuiont  I  triod.  Tlio  cotidcitMir  is  a  very 
lnr,die  one  of  tinfoil  and  ghua  plato*,  with  carcfidly  insulated 
tenoinidn.  My  object  in  niakin)|[  it  niui  to  otitain  u  aiidden  niiih 
of  a  coiiaidemblu  ijnantity  i)f  uleetiidty  (like  lightitirig),  ami  ihun 
study  ite  behaviour  undur  \.uioiia  ciroumataiices.  I  fiuiid  iiftor- 
warii*  th'it  f(jr  mofi  oxpurinicnta  an  onlimiry  gallim  or  even  pint 
Leydei)  jnraurvod  iiist  as  well,  was  niiich  quicker  in  uac,  nml 
lena  danjien>us.  Mi>re(>vor,  tho  uao  of  inaulated  tenniiiaUi)ocua- 
aitatea  the  ooncLrmed  tirmonoo  of  some  itltunmlu  |nth,  L|  or 
other,  else,  of  course,  Uie  oiindi»iaor  doelitiea  lu  oluirtfo. 

It  nuy  be  iiot«d  at  once  thnt  with  oiilier  Arraiigenieitt  tha 
spark.  A,  was  very  loud  whenever  the  sitnrli  was  atlowe*!  to 
occur  At'  n  mi  well  ;  but  so  stHin  as  the  <ti»ohai^'e  was  compelled 
lo  trarcne  thii  altemative  wuiductoT,  L,  by  )iiitUiig  the  B  Knolw 
l(Hi  fiir  aiHirt,  then  the  noise  of  the  dinchar^  vrnn  muck 
tliiniiiished,  not  mttruly  beratusu  there  ia  titiw  mdy  one  a|i*rk 
instead  of  two.  but  plainly  1>ociiuao,  for  some  reason  er  lAher, 
llie  discharge  nioets  with  cDnBitlcrahlo  obstruction  in  the  wire, 
whereby  it«  dumtion  is  lengtheited,  and  Ita  noise  therefore  very 
greatly  luaaenocl. 

Tile  nntiil>er!(  vivon  Itulow  are  cxtrtkcteil  fmni  a  pn^  of  tho 
Inbombory  note-book,  and  r«fcr  to  an  oi|>eriiniHiL  with  two 
Leyden  jatv.  of  a  sieti  which  t  siilBdmtly  *P^i(y  '>y  calling  thaiii 
"gallon  '  Jan.  nmuiced  as  in  Fi{{.  1.  The  length  of  the  A 
R|Kirk  was  irs  in  twined  at  one  inch  throughout  the  experiment  : 
cir  n»  It  bapiH'ned  to  be  acciflentaUy  convetnont  to  muMure 
lengllis  in  tenths  of  an  inch,  I  will  call  the  A  k^ngth  10.  ThnB 
length  ia  variable.  bciiiK  altttruii  until  a  B  s]Mrk  *<>tiietimM 
pAsses  and  soinetimea  misses. 

The  finl  altemjitiTe  path  1  show  is  n  length  of  about  40ft.  of 
stout  No.  1  (B.W.O.)  copper  wire  or  rod,  suspended  round  the 
nwuii  by  silk  riblain.  Its  resiatMicp  to  onlinniy  cnn-uiils  is  very 
small,  Iwtweeii  '025  nlims.  Nflverlkolvaa,  weatuill  Itnd  tliat  the 
dist'bargD  refuses  Ui  tukr  this  np|siruntly  msy  path,  aiut  jiuniNta 
in  jumping  the  nir  gn\i,  B,  uisteAil,  until  Uie  It  knolis  aru 
sojiamtoi]  14'3  tenths  of  an  inch.  Thia  is  the  crilicd  distance. 
If  they  are  furtlier  ajiart  than  this,  the  discharge  chooses  tlio 
think  cripiH>r  vriro  by  jiroforunce,  and  it*  aoise  or  su'ldeniiess  ia 
the  It  niuul)  Ikw. 

As  a  coulnuit  wiUi  this.  I  next  uy  n  aiinilar  longlh  of  lintt 
iron  wire  (No.  27,  B.W.G.),  wboHereaistAiicelooiiliiuiry  eiimgiitw 
is  5S'3  "brus,  iir  1.300  tiniiM  as  ;;re»t  iia  the  other.  We  find 
tliat  tho  <lischar^  verj-  distinctly  jtrofera  this  wire  to  tho  other. 
Vdt  if  the  H  knoU  remain  at  the  diatAiice  W'3  wo  never  now 
gut  a  B  *]nrk,  nor  do  we  get  ono  until  tliey  hftvc  boon  br»ii|;ht 
oiatinotlv  nearer.  Tho  orttical  aiuirk  length  is  now  10'3.  I 
oonfeaa  I  was  aurpriscd  at  Uiis  result. 

Let  UB  next  try  an  enormoua  resistance— a  cnpillAiy  tube  of 
lt^|iiiit  ^very  dilulo  acid),  gi^infj  to  ordinary  measurements  some 
300,0(X)  ohnu.  'i*ho  critical  apark  lengt.h  M.  B  ia  indeed  a  little 
tneroiued  by  thia  great  riMistnnce,  but  not  mui^li  nlmvn  that  biund 
for  the  stout  copper  wire.  I  have  not  an  eJ.icl  niciuure  of  it, 
hut  sixteen  or  seventeen  will  not  be  far  out.  Tlie  ipark  at  A. 
now  liecomes  very  quiet  indeed,  pointing  t'<  tho  fact  that  what 
wo  wore  "buerving  all  along  wwi  in  some  s«n»e  or  other  tho  effect 
i>f  true  iitaiKlanee,  for  the  uiiitviiinbiii  rosistjincc  in  the  CApiUary 
tuhcgivn*  jutt  tho  Mine  kind  nf  cltoi^ta  as  does  the  copper  or  iron 
wire,  only  :>  littlo  nn^re  prontninccd. 

I  have  BU8i)ended  three  utller  oondiictnrs  of  about  tlw  same 
length,  which  it  is  tuy  to  try  in  the  sAine  way,  keemng 
th«  A  spark-length  LO  alt  the  titno.  Tho  result*  are  l)«re 
siimtnarisod  : — 


A  Items  tin  1*8111. 

Crirical  It 
spark -Isogili. 

Stout  oopiair  wire        No,    1  K  = 

025  eUm  ...    W3 

Onliuaiy  wipjwr  wire,  Ko,  19  K  = 

2-78      1S< 

St-jut  iron  wire             Nu.    1  R  = 

036    „       ..     108 

Cliditi«rv  iron  wire      Nu.  tO  R  — 

3S5    ..   ..  we 

'i'Lii.ui-tl  loin  wliv       No.  37  It  ^ 

55-5       „    ...    10-S 

Th^  c>>p[iei'  wires  aoom  to  ohatriict  abnoiit  tH^Uftlly,  and  the 
iri>n  wirca  aUo  ohatriict  uqUAlly  Among  themaulroa,  notwith- 
itofiditig  thnir  Very  different  diAmeterv ;  but  tho  coppen 
olwiruct  more  than  the  irons. 

There  is  n,jthiiig  alMoJuti.'  about  these  number*  ;  thej  are  the 
rec>ril  of  n  detiniUi  vsgitiriiiiclit,  but  their  prociac  value  dopenda 
on  the  civoiioiatAncv*  "f  tho  oxpenmont.  It  ia  easy  to  itrraugo 
it  Mi  tliAt  tJio  iron  is  luaa  otteotive  than  tlio  ooppor — so  that,  lu 
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{net,  ordiaM7  reaiatMtM  mmsiu  io  beoomo  of  conwitutiuce  agitiii. 
Tltia  u  dtMO  by  putting  n  long  Iciwl  int*>  ttio  \  circttit  of  the 
ytn.  But  whenever  the  Qiuh  ia  m^o  n*  nuddcn  iks  powiblo^ 
nn«l  tb«rv  wxms  littto  doubt  but  tliut  a  lighcniitg  flaiiti  is  vtry 


i 


>-~then  the  onter  of  the  numbora  u  loiucthin);  liko  the 
tquntvH. 

IhUMNt  or  THE   BxOKMOl*H  OusTRtTTHm   OFritKKI>   BV    A    <^10I> 
CciSIH'lTOR. 

Now,  wlint  w  th«  cause  of  nil  tbu  Mtoniiihinf(  nb«tructi»n 
nfiwod  by  good  coiiducton  to  tJic  luddcn  n»h  •>{  civctrioity  ' 
One  mtor  «xi>r«H  it  in  n  |H>i><ilAr  wny,  tbiia:  It  ■■  duw  bu  elvctn- 
okl  inertin,  ur  whnt  la  alw*  cnllcd  "  DeU-iiiduutivii."  A  <.'i]rrent 
mmiotAUrt  ill  n  uuiidtittcrtiMLaiiliMiuouUy,  ftiiy  niurothan  w»t«r 
ID  R  pi)Ki  Mil  hUtI  tuovitig  nl  full  a[>ewt  iii  aa  iiwUnt.  Qitd  thv 
VBl«r»  violent  bluw  t«  suka  it  movv, and  it«mMta  like  itHolid. 
Ttic  blow,  if  very  quick  And  vinlont,  niaj'  bunt  the  i^pv,  but  it 
will  n<'t  *[i|in:dnbly  pniwl  ihu  wittvr.  So,  in  s  lunnnur,  is  it 
wiUi  viocuiuity.  T1i«  An»h  occurs,  «nd  the  cutiduct»r  uiunt 
dther  can;  it  oil'  »t  oiic«  ur  uot  at  all.  There  u  no  time  tu 
think  About  it,  and  the  K.M.  V.  oooded  to  ovoraonie  thia  inertiii- 
liko  gbatmcitaoiii  is  wo  grvnt,  tbat  m  ocxuidcntblo  chlcknoM  of  nir 
niBjr  bo  bunt  I7  it,  nai  the  diMhoigc  niny  tluh  olf  nidcwKj-B  to 
uiythii>):hHiidjr. 

Anotlivr  vtty  of  |iiittitit(  tlio  ninttar  ia  thia  :  A  li^htnittg  di«- 
ch«x)i^  ta  eMealiiUly  a  vniyii^;  currents  It  niantfiistly  riK« 
^ni  zeni  «>  »  tnaximiiiii.  luiil  then  dies  anay  ogAin,  all  in 
iximu  citroniQly  amall  fmction  of  a  Booond,  aay  lOO.OOOt-Ii,  or 
th(-r»nbo\itn.  But  iJmI  i»  nut  all  ;  then  is  a  ocrtnin  aniouiit  i»f 
etmrgy  t*>  bo  gilt  rid  i>f,  I"  be  dinniiinlvd,  and  it  may  tnaily  bo 
Ukat  A  ainKlt!  ruali  nt  elixtricity  In  one  direction  dues  not  aiilllcti 
to  diMi|vi[ti  nil  the  RtunHl'Up  enorgy  of  the  chni-god  cloud.  If 
iha  oonductiir  is  highly  rtMisun^.  n  tunglo  ru»b  is  sufhcioitt,  but 
if  it  bo  woU-condticting  it  is  i)uicc  insntlidnnl.  Whnt  hapiKtn* 
then  i  The  snmc  aa  wonM  luipjwn  with  i-oTiijirvBavil  air  or  otticr 
fluid  ivshtng  out  nf  an  iTifici-.  Hit.  ian  imrruw  jut,  C  hero  is  a 
nti0-cUt«ction«d  blaal :  but  if  n  widit,  frL«  iiinuth  lie  suddenly 
opened,  Ui«  eacaping  ttir  ovenhtHita  itself  by  masun  uf  inertia. 
aiMl  aprinm  back  Aoain.  oscilUiing  bo  and  fro  till  the  at*ircd-up 
energy  iadiasipMlca.  Juib  10  is  it  vrith  sn  eI«(Ttri'C  disclinmv 
through  good  onduclnt*.  It  in  iioT,  itniuruonv-dircctionml  nuJi, 
it  is  an  oidDntion,  n  >iir^njj[  of  f-lvclricity  to  and  (ru,  until  all 
ihw  «nvT)iy  i»  turned  into  heat. 

Thia  fact  ia  oft«n  forgotten  hy  lightning-rod  nien.  They  speak 
M  if  there  wure  »  c«it(iin  i)iuiiilily  of  eloccricity  to  be  C(>nvoycd 
to  earth,  and  there  vm  nn  end  of  it  :  but.  tliwy  turnvt  thv  vnaniy 
oi  the  electric  charge,  which  miiat  Iw  uot  rid  of  ujinuhiiw.  If  a 
great  weight,  or  a  bug«  reeen-iiir  of  water,  were  prt>[<i>ed  up 
•bow  one  a  liouae,  one  would  nut  say  thitc.  the  aafe  thing  being 
to  get  it  dawn  aa  quickly  as  puaaible.  it  vraa  ndt-iublc  to  knock 
the  ptnpc  away,  ur  to  blow  the  bottom  oul  uf  the  rsucrvoir  :  n<>, 
one  Would  prefer  to  let  it  alide  ■Iiin-ly  and  jinuliiallr  down  a 
well-reaiating  channel,  so  aa  to  ili«|ierai^  the  ttrii^r^cy  |[>wdualty. 

Wo  wilt  rvinvmlMr,  then,  that  a  Lt^yden-jar  discliarge  ihnmgli 
goml  cimdigcton  is  uavillntoi-y.  nnd  that  the  OKiUiitioa  continues 
until  all  the  atorud  energy  ia  rubbed  away.  The  oscitlationa 
have  an  i-nomiuna  fri<>|uency  ;  t)iey  inav  be  millions  a  arcond, 
for  the  whole  lot  of  them  have  to  cmau  during  the  exi;i'.»>ively 
minute  dun>tii.iii  of  the  visible  llaah.  It  ia  well  known  tlinta 
llaaJi  ia  of  far  loss  runl  tlunition  than  tliu  i>ersjatenee  of  o|ilioal 
impriMsion  on  llie  retinii  would  lead  one  tu  believe  :  hs  is  euily 
illuatrated  by  )]luintiiAtiiit<  a  spiiinini;  wheel  bj'an  electric  s[utrk. 
Howerur  fast  (ordinArily  ([HMkin^)  the  whool  ia  apiMninij  it 
appears  to  be  atalionnr}',  anil  lti«  Kpokca  xro  seen  singly  and 
cfewljr  by  lite  light  of  wich  si«rk. 

It  la  for  this  reasim  that,  nllhoujjh  the  illuminating  power  of 
a  jMiWitrful  fiiiah  need  not  be  greater  than  weak  luoonlight,  ita 
actuitt  intensity  while  it  Ueta  may  exceeil  Btrungainili^ht,  and 
heooa  m»y  oxert  a  daiufigiiig  onoct  on  the  retina,  and  cnuau 
UindoeBs. 

There  !a  another  fact  which  it  behovec  ua  to  be  aware  of.  It 
la  ana  to  lliw  iniiiortAnc«  of  which  the  nltontion  of  acienlitic  men 
hoa  Init  recently  been  i/iiUtsl.  Kx{.«riiiR-iitAlIy  it  lins  hoi.-n  dis- 
euvcrml  by  Prof.  Hudies:  ihiMiretitailly  by  Mr.ClliiurHi-aviwdi;. 
Lord  Kayleigh,  and  Fmf.  Hoytiting  ;  for,  though  ihi:  n»*i!KMry 
theory  ia  renlly  omit&innl  in  Cluik  Maxu-ell.  it  roiuiruit  dij^^mg 
out  and  diaptaying.  Thia  has  now  been  abundauUy  done,  but 
tha  knowledge  hu  eoareoly  yet  penetntted  to  piaotical  men — 
indeed,  it  hiu  nut  yet  been  thoroughly  aMiinilalod  by  moat 
phyaicista.     The  fact  is  thia.     When  a  cumml  aUirta  in  a  con- 


ductor, H  does  not  alart  equally  all  through  Ifai  MciioB ;  it 
bc^na  on  the  oolaidr,  and  thwi  gTwliully.  thmtgh  rwpidly,  peoe- 
tratee  t-ii  tho  inlcrior,  A  atendy  L'tirrtiit  lloiva  unifonnly  ihroufb 
lIiu  wIkJo  aectioDi  of  a  coiKbKtor  1  a  rariable  currant  doo*  a-*. 
It  ia  eUrted  fiirat  at  the  aurface,  and  it  ia  stoppoal  first  •*  the 
aurface. 

Itrtnombering  the  raindly  nMnllnttRe  chaActcr  of  na  dectnc 
diachnrge,  remi-mbering  ulao  the  fact  Uwit  n  ruin;;  current  btwiitt 
on  l!ie  ('Utniili.-  nnrfuce  of  n  c>nditcti>r,  we  miiri'ive  lUai,  witli  1 
eorUin  rate  of  Mieniatioii,  no  curruuE  aill  W  able  i<>  iicnetra:* 
l>e]ow  the  moat  auiMrflcin)  layer  or  outer  akin  of  the  cirnJiKtif 
at  flll.  In  the  outer  skin,  of  nitcroacujiic  thicknejw,  ctvctnctly 
wiU  be  Dscillntine  to  and  fro.  but  tho  interior  of  the  oiuluctor 
will  reinnin  Motidly  inert  and  take  no  |iart  in  ihv  Action. 

Titua  WW  ftrrire  nt  h  aiiioiia  kinil  of  rveistnnre.  cnuaed  by 
Inertia  in  n  roundabout  (aahioii,  ami  yet  a  ri»I  reaiabuice,  a 
reduction  in  thi;  conducting  aubatanoe  uf  a  n^.  to  that  no 
[lortiiin.  except  that  close  bo  the  aur^e.  can  uke  any  part  in 
the  conduction  of  these  rapidly  altem.tling  current*  or  diacnar]g«i. 
It  must  naturally  be  better,  therefore,  not  to  rnAko  m  lightning 
ctnititoUir  of  solid  i-""].  hut  to  flatten  it  out  into  n  thin  sheet,  oe 
ciil  il  into  dctjiclietl  wire*;  any  ]il»n  for  incnstaing  surface  and 
spreafUng  it  out  Utvrally  will  be  *n  imjimruinent. 

PerhajM  it  nuy  bu  aa  well  to  giurd  agiunst  one  fAVourita  mis. 
conception.  Il  hiia  lung  been  Known  that  alAtic  charge*  wxiti 
only  'Ml  tho  BUrf.xce  of  condiMt'irs  ;  it  has  nliAlung  been  known 
tlixt  orilinnr}-  currenta  flow  thniugh  the  whole  soctioa  ajid  aub- 
*tHiii.-<r  <i(  their  ciiKhietim.  It  ia  now  Wginning  lu  be  knuwn 
Hull  altt'ninliiiK  ciirrvnta  may  \m  anlfSeieiitly  niMd  V>  tnren* 
only  tho  <iui«r  layera  »f  conductor,  imd  this  Inac  piece  n(  know. 
ledgo  ia  felt  to  bo  rather  disturbing  hy  those  wlio  luive  been 
accuatomed  to  dwell  upon  the  behaviour  of  steady  ciirrsnta,  and 
aoema  lilce  n  return  to  electrontatic  noUona,  and  nn  attempt  t« 
lonl  it  over  eurronta  by  their  h«l|i.  Rut  the  first  and  thinl  facta 
niontioiiod  above-  tliu  behaviour  of  atatie  cliAr^t.<«,  «nd  t^ 
behaviour  ofalbernating  oumnte — are  two  distinct  facta, 
dent  of  each  other;  not  rigaroualy  independent  |)criia|)e, 
beat  considered  so  for  orrlinary  piirposee  of  eiplanntioii. 
W«  have  thus  mentioned  twr<  cauaeeof  obatniction  met 
mpidly  (NvctUating  ctirreiitatryinjj  to  traverwo  n  motAl  rod.  Flrwt 
there  is  the  direct  inortia-like  enect  of  aclf  induction  to  be  added 
to  the  reaistAnce  ^>]ier  ;  the  rcacdtin^  (jiuntity  being  oalled  by 
Mr.  lleaviside  "trnpeduiM,"  to  diatingtiifth  it  from  ronjtMicc 
proper.  Kor  there  ia  &  reiy  clear  distinction  beCweM 
raaiatance  proper  disaipntea  the  enenty  of  a  current  into 
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heat,  aoconlin/  to  JonU'a  law,  im]>odance  obatruot*  tho  currrot, 

biitdoca  not  dissipate  onetgy.   Impcxlancocnusi-*  tendenoy  toaiilu 

flaah,  riMiatAUCu  cnuaea  a  conductor  bo  hoot  and  |ierlia|i«  t'>  melt. 

The  grenter  the  r^aiat&nco  of  x  conductor,  the  more  ipiickly  will 

the  I'neifQT  of  A  diaohMr]ge  bo  diasipntcil,  ita  oacillationa  I>cia9 

mptiily  damped  ;   the  greater  the  inipedance  of  a  eouiluctur,  lh« 

liMnnblo  in  it  to  carrj'offa flash, and  neighbouring aonii-cuuductwa 

arv   nocordingly    oxpoaod  to  tho  more  danger.     Reaiatnace  li 

nimlogoiia  U-  fricliun  in  machinery  ;  impetUnco  ia  anAluwona  to 

freely  auaiK-nded  niAasivv  obstruction,  in  addition  to  whatevw 

friction  lliere  may  be.     To  slouly  chnncing  force*  frictiuu  • 

|qikCticAl|y  Uie  solo  obatrucUun  ;  to  rapidly  idteniating  foieea 

inortia  nuy  conaCilute  by   far  ik»  greater  part  of  the   tubJ 

obetruction  ;  so  much  the  greater  part  that  friction  need  liardly 

matter. 

Thia  ia  n  faiiiy  nocuinte  populnr  statement  of  tbe  direct  way  in 
which  self-induelioii  aids  reeiatnnce  proper  in  obetmctiag  an 
nllcriwting  current.  Uul  in  addition  bo  bheae  couaidcntioiu 
there  is  ilukt  other  indirect  way  wliicli  we  Imvo  also  meatiuned, 
vis.,  the  fact  thnt  cimduction  of  Altenuiting  current  may  be  cun- 
tiiiMJ  to  the  Burfacv  of  a  roil  or  wire  if  the  nlbotnationa  are  miiid 
oixitigh.  Thia  cause  must  plainly  increMw  total  impeiUnce,  for 
the  total  cbaniiel  open  to  auch  a  current  ia  virtually  thmttled.  aa 
n  water-pipe  would  be  throttled  by  acentral  atdid  c^ire. 

But  which  iHu-l  of  the  total  inipodanoo  dooa  it  aSeot  (  Doc*  it 
incruiuie  tho  rvsiatnnce  part  or  Uie  inertia  part  t  Id  other  wonlft, 
diKS  (his  ihnitl.ling  of  n  c>>ntl)i<jtornct  by  diaaipation  uf  enern; 
or  h.v  liiura  macnive  altiK^inhnoM  f  Plainly,  it  must  act  tike  any 
■  <t)ii<r  reduviton  of  section,  it  muAt  increaw!  the  rcaiaiaiK«.  the 
ilii>M]>nting  power  of  n  oondtictor.  the  heating  {atwerof  a  curreot. 
Ilfoce  the  roMstance  uf  which  wo  hare  apoken  as  entering  into 
thu  IoIaI  im)«ilance  haa  hy  no  neona  the  Btiuiu  value  as  tt  luia 
fiH-Btindy  currents,  nnd  aamenaurcd  by  n  Wheotstouo  brid^ce- 
It  ian  (pinntiiy  grentur— poicibly  much  greAter— than  this  ,  and 
in  order  to  culculate  ila  value,  we  mual  know  not  only  the 
aectionnl  area  and  apecific  conductivity  of  the  cunductur  but  also 
the  shape  of  iu  acctiua  and  llie  rate  of  alteniattoa  erf  tba 
current  t»  beounveyud. 

Tans  n  ROEh 

\^'o  mny  tiem  n<it.e  a  vigorous  eoBtruversy.  or  difTen;ne«  of 
oiiinion.  liL'twoon  Fanulny  on  tlie  one  hAiid,  and  Sir  W.  Know 
Karria  on  the  other.  Famday  was  'iflen  onwnlteil  nbout  b^hU- 
tiinif  conductors  for  lighUiouaes,  and  coiuistontly  inaintauied 
that  sectional  area  was  the  oue  thing  neoeaaaij.  weight  per 
lineHr  foot,  and  tJut  shape  waa  wht^jr  indiffaeat  HarTi^  on 
the  vcntmr^,  ninintAined  that  tnhe  cnoduotorB  were  just  oa  tfond 
At  solid  rods,  and  that  tJAtteiied  ribbon  was  better  BtiU.     Baeh 
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Ur«poit«<l  Ui  huxa  WLid  tlwt  tho  other  known(%thing  nt  ftllnbmit 
tito  mnlt«r.  OfcuurM  we  Wnuw  thiU  Fftnul*^' wiia  thinking  nf 
notliing  but  otindiiction,  niul  cimiliici ion  (cr  hU-.viy  cun-iiiiW. 
Uattu  hail   [triibittily  no   tlicoretionl    ranaon   to   gi'^a,  but  iriM 

Siiidad  fltther  hy  inatinct  or  by  t.!i«  ratult  of  L>XLi«rio»c«.  1 
Hinlc  woshitU  hAvobntdinltthnt,  intliia  {MtrtioitlAr.FnriMUy  wh« 
wrong  anil  Huma-wa*  HgM.  Tho  foltowing  experiment  inny 
■6rv«  to  illustrate  tha  puint  farther  :— 

1  take  tveo  copper  oon<juctort  of  tho  mmo  l«nttth  luid  ftpproxi- 
ninthly  (>(  the  (uiiiio  wuitjlit,  L«l  un«  of  tlivta  in  Uio  form  c-l  wira, 
thi)  nthnr  in  tho  form  of  rih1)r>n,  und  I  um  thorn  «itcc«8Rfiilly  n« 
(in  itltfiniJit  i w  uittli.  The  kii<.il)s  nt  A  boiiig  6xu<l  nt  twu  conti- 
mclroit  Ajmrt,  the  It  kiiolm  vroro  iuljuittv<l  iiiilil  tho  aiuirk  iiikiiiv- 
tiiite*  v)i»av  th«  nir  an^  nnd  •vitictimui  tb«  nltoraatiw  onducUir. 
(SiJ«  Fig.  1  </r  8.)     T]ic  critical  B  •pitrk-l«ngUi  vutlivii  :~ 

With  tbi-  »iiu  u  alteniatiro  path 8'M 

Willi  tliu  ribbaii         ,,  , 626 

.,       wire  ,,  , 8'4& 

„       riblwu       „         , &'0& 

,,       wite  „  „        .„fr„.,,.,t B'2l 

„       ribboii        „  „  5-0(. 

cty  diitiiiioily  ahowtng  th«  advimU^  of  x  fliiU«nm1  form  ut 
DutUictur  <>rvr  a  uicn!  nnind  »ecti»ii. 

Tb«  iliman»iuiui  u(  Ilia  iwu  conducton  here  coiniutrtitl  are  an 
"foll'iws  ;— Wire:  No-  12  B.W.li..  218  coutiiiiftri;*  Umg.  ucight 
91'6gntiiimM.     IlibVin  :  218  ceiitimutrva  long  Mid  6'4  cvnti- 

ulrciji  Knuu!,  wwght  88  7  jtriimineii. 

Hut,  tt  mny  1h;  wiid,  havv  ift  PKjii.Titii(!ntn  ntfcn    liuun  nude 

KoUii-  iidvaiiLiite  "l  t«lx:  I'Vvr  tiA  fnniu  »{  ItKhtnliig  con- 
iluctiir.  with  iiagfttive  ratulu  i  Vim  :  but  the  jKiiut  luiuUy 
ati«nd«il  to  ii  tho  deflagration  of  tbe  cimductor.  Mr.  It^ece, 
fi>r  iniiCAnce.  trith  Dr.  De  U  Rue's  battery,  found  ribbon  and 
wire  <K|iinlly  easy  to  dellngml«  liy  tho  di»cliiir(£e.  Butw«nr« 
iiiiC  einiiiiiiiii|[  which  form  nf  ccniduotcr  la  leaaC  liiitile  tti  be 
deairoywt  by  »  tliiali'prulMbly  tliei-o  ia  nt*  much  to  C'ln>oae 
between  one  form  of  section  luid  aii'illier.  for  there  ia  no  time 
for  surface  cooling — we  are  exaiiiinini'  whicli  form  will  ciirry  off 
a  uluLrge  iu»«t  easily,  snti  vitli  lewtt  liability  1^  aiilv-tlnali ;  and 
hure  thin  ribhiin  showi  distinct ndvnninijo  over  round  rwl. 

Iron  r.  CorpEU. 

Vnu  rvRiombor  wo  luivv  found  tlint  a  md  of  iron  ovrriot  off  n 
diBcharije  m<jro  antiabctohly  ttiRii  n  rod  (A  cop|»ei-.  It  would 
aeoiti  oa  if  tlit:  |Kxirer  oondiiutinK  <(iialitiua  of  iron  iMiublud  thu 
diacliar^o  t»  iiotivtrate  dwp«r,  iicid  »u  to  uiiiko  use  uf  a  t(realer 
thickncM  uf  akin. 

Itiit  cvcryxiiG  will  say  — nnd  I  sbottld  luvc  snid  buforv  toing— 
Surely  iron  hft»  far  mure  avlf-indnotii>n  tlwn  cop|jcr.  A  curaiiil 
l{uinK  tliriiiigh  inm  hiui  t'l  inaijCntitimj  it  in  coiicentriu  uyliiidtti'n, 
und  thta  l»kua  t.iiuu.  But  eKiJuriiiiuiit  doclaitw  iigiuiiHt  titta  view 
for  Ihecnaouf  Leyden  jw  disuharBe*,  Iron  ia  o-tporiii  ion  tally 
bctUir  tluui  copper.  It  would  aouni.  titen,  that  the  tUali  ia  U>o 
quick  to  riiji;^iiutisu  the  iron  ;  or  ulso  tlic  current  continue  iUwlf 
an  vntiruly  tit  tlie  outer  nkin  thnt  there  it  n>ithint<  to  ninKiivtine. 
A  Lubuliir  vurrtnit  would  luikjcucti.-iu  nulliin^  innideit.  Kmiiohow 
or  oilier  tin-  |>t4.-uliftr  pi-o|iuriida  of  irun,  duo  t'litaKruaciuaKiietic 
permeability,  ilituppear. 

I  do  not  bcliovo  Anyone  uould  have  expected  tltis  rceults  Poa- 
aildy  Lnnl  lliLylci^h  ini){I)t  liare  prvdictt'il  it,  unit  [lerhaiM  Mr. 
Oliver  Hciivifiido.  It  would  ocnrcely  become  me  Ut  e\iireaa 
aduiirutioii  for  the  work  of  in  umat  a  muter  uf  auienco  ;»  Liml 
Bayleigh  (though,  parenthetically.  I  wjiy  nienlioa  tliat  I  feel 
■ucti  ndniirntiLrn  in  the  highcat  deeree).  but  1  must  take  the 
opportiiuity  to  remark  vrhnt  n  tuigiiLtr  tiisit;ht  intu  the  intricn- 
Oioa  of  tliu aid)jecC,  iukI  whni  a  iiiii«l«rly  );riutp  of  u,  mont  diflicult 
theury,  are  to  be  found  nmoiiLCtlieet^ceiitrk',  n»d  iiiaoniHnwpeuta 
repellent,  writiiiif*  "f  Mr.  Oliver  Fleaviaide.  I  cannot  pretend 
UilutTe  done  nuii-e  than  skim  these  writiiiya,  however,  for  I  find 
Lurd  BAylcigh'a  papers,  in  so  far  as  the)' cover  the  aacuo  uroiind, 
au  much  nleuaiitur  and  eaaier  to  ruul ;  tlioU(;h.  indeed,  tliey  nre 
none  uf  tnu  oasiesl. 

Can  thia  auggeatian  with  reaarl  Cu  irun  be  caaniined  and 
verified  or  disproved  in  aoine  otnor  more  direct  way  i 

It  ia  «My  t<i  try  another  oxpt'riiuont.  I  Iinvc  hcrv  two  con- 
ductors niivdu  of  tinfoil :  each  i»  made  of  n  loni^  slit><>f  tinfoil, 
aboutiSiii.  ItroaiUnnd  21ft,  loiiK-  Onoiii/i^-xHgvud  liacKwanIa  and 
forwnrdii,  with  tlia  iuIorp(.Hiiion  of  three  tli^UGMes  of  parolUu 
paper  butweuii  each  lifftAtg  to  insure  insulation,  so  as  ti}  abijlish 
self-induction  as  far  its  possible.  This  I  enll  the  tinfoil  ajf/Ag. 
Tho  '>lher  is  coiled  apinttly  on  a  gkus  tul>e— «tjiun  until  tlie 
intvrjKiMitiiin  of  jnrHllin  paper— an  aa  to  i^rc  aa  mucll  aelf-indiic- 
tion  ita  iHuaible.  This  1  csill  tlie  tiiifud  spintl.  A  biuulle  of  diiu 
iron  wirea — the  com  of  an  induction  coil,  in  fact — can  be  in- 
tauduced  into  this  gbtaa  tube,  or  withdrawn  at  i>lea8ure.  The 
rwdatances  of  these  conductor,  measured  in  the  ordinary  way, 
are  : — '614  ohms  for  thi*  apiral,  and  "TOS  ohms  (or  the  rjgaif. 
Thwy  w«re  inti^ndod  to  be  alike. 

The  eoiiiiiictidiia  buin);  made  as  in  Fig.  1,  one  or  other  of  these 
linfoil  eunduoturs  ia  used  aa  the  altiHiiative  path,  L,  with  this 
f«sult : — 

The  length  of  the  A  ijark  being  7'3,  tho  critical  spnrk-leiiiftli 


ikt  B,  whcu  apark*  soinutitues  [wascd  and  sometimea  failed,  was 
11 '1  when  no  alWrnnrJve  imih  wm  pn-vided.  When  the  tinfoil 
xigsaj;  oonnet-tad  the  oulaidiu  r4  the  jam  in>teiul  i>f  the  wire,  L, 
it  was  not  nnasible  to  ^'et  a  It  Miuirk  till  the  diiliince  «iu 
ahortoiuxl  to  U'6  i  wlion  thin  was  repliiced  by  the  thifoit  spiral, 
the  oriti«al  B»ittrfc-lcngth  r^Mic  to  o'fl.  The  inm  bundle  wiia 
now  iiiM.'1'tud  in  the  ipirnl,  and  the  experiment  tried  again.  Tho 
B  aparklbiidith  remainetl  6'4.  Tho  iron  miido  ue  |)ai««ptibl9 
diflieronce  whiitever, 

Here  ia  a  inagnelic  titno-Ia^  miaod  to  ^n  oxtromc.  Pmf. 
Ayrion  lella  tno  they  huvo  nuticod  tho  pcriiieahility  of  iri'iii 
Wgin  t-i  diminish  with  vury  t|iuck  alti!  mat  ions.  Hero  it  ia 
1>0«imiii^  virtually  nu  hi^^^rthAii  tiwt  of  air.  It  may  bo  said  tliat 
the  iron  fnila  to  wet  niit^iiutiiied  huoLiiao  nf  the  op]Hiniii);  action 
of  the  invevBe  "Kowciinlt  "  curtenta  iiidnuod  in  it,  jual  h-tli  a 
jMirioil  tiohind  the  induciiii^'  eurronta.  I  thought  tins  wotdd  Ixi  to, 
■  ■f  couraa,  with  thick  Ti>da  of  iinii,  but  vich  A  bundle  of  thin 
wiixA  I  felt  doubtful.  I<unl  Rayleigh,  however,  tltinks  tlieae 
induced  jieripliM-nl  ourr«nta  ouiiipetuiit  to  explain  toa^notic  time- 
litK  iu  every  case  :  and  I  can  have  no  doubt  that  he  is  right, 
XN'hatvvvr  the  explanation,  the  fact  of  tiiiio-lng  in  iron  i>  j>Hl(.int. 
Vet  there  it  soraetbiiig  atraii|{e  about  it,  for  that  a  atool  knitting. 
Soedl«  can  be  laagaetiKd  by  dischar^fin^  n  Lcyden  ji^  round 
it  ia  mentioTiod  ia  every  te\t-book,  and  (whot  'U>c9  n^it  necea- 
nnrily  follow)  it  is  certainly  tniu.  Tlieru  ani  puiiita  here  requir- 
iitji  further  examinnti'iu. 

Hovflver,  if  it  luraa  out  t«  bo  tru«  that  an  ii-^>n  rod  dooa  nob 
pet  liMga<ti«»d  hy  the  pnaaoge  of  u  rapidly  (t]teriiulin){  curront, 
It  may  Vc  hchl  a  natural  conaoiiuvncv  of  tliu  fact  that  iiuch 
eurrenta  fiuw  mainly  iu  its  outer  aurfnoe,  and  thnt  tmch  tubular 
curreuta  liitve  no  nuKUutisiiit;  ]><'Vreroi)  iitiythiiiu  innidv  (hum. 

'lliu  luntfiiutiMhility  uf  irun  is  uo  ohjectiun  to  ita  euiph'vment 
in  lightning  conductor*.  Ita  inferior  tx-nductivity  is  an  ivdvantoKe 
in  runduring  tho  dash  alowoc,  and  therefore  lees  exploaire.  Ita 
lii^h  melting  point  awl  obeapooas  are  obvious  a>hivnU|R'*.  It  is 
nhiLost  aa  iiernianont  aa  co]i|>er,  nt  luiut,  when  gfdvjuiiMnl ;  mid 
it  IK  not  likely  to  lie  alolou.  1  rejinnl  tliu  use  of  copper  fur 
HghliiLiig  ootiduotora  as  dtHimctl. 

Bxri[Ri3tB»T  or  ras  Btk-Path. 

We  have  aoon  tJiat  a  conductor  n  mure  efficient  in  earning  off 
a  ditGhaj;;e  and  i>i-eventiiig  aide-tlash,  in  itroporliou  aa  its  folf- 
iiidiiclioii  ia  luMSoiiud — say,  by  npreading  it  out  into  .t  tluii  alivet, 
or  cutting  it  up  into  a  number  of  wiret>,  or  olbcrwiite.  But  no 
conduck-r  is  able  W  prevent  aidc-ftaeli  altogether,  unlcm  il  is 
zi^jeaggcd  to  anil  fro  *'>  a»  t^'  have  practically  no  self -iudiicl ion  ; 
in  that  case  the  aidv  ii|Hirk  ia  novily  atopped.  Bub  «•>  |oii^  as  a 
conductor  ts  atmighc  (nnd  a  li);htninj;  c< inductor  niuat,  of  couidc, 
Ik-  alraight),  ao  long  will  there  be  some  Lvnilency  to  aide-lhish, 
however  thick  it  be  made.  It  may  bu  a  foul  or  a  yaiil  thick, 
and  yet  not  atop  it. 


...3.        I 


Ftc    4. 


OiHi  may  i.utady  try  the  foIh)win^  exporiment : — Take  n  yard 
of  atout  bmas  or  copjHir  ixid  mi  uidi  thick,  anangu  it  in  thn 
path  of  a  Leydeit  jai'  diaohiugu,  and  then  armuge,  oa  a  sort  of 
bye- path  or  tAppin;;  circuit,  sunie  very  fine  wire,  suchaa  Wollaslon 
phitinuin  wire  (Fig.  3).  It  may  seem  alisurd  for  any  iioition 
of  the  diacharyo  tn  leave  tlto  inaaaive  rml  nnd  take  the  biir-like 
wire  hy  prefereUcu,  toiieciidly  if  an  .Mr-gnp  cxiKta  at  A  or  nt  II, 
or  at  Ixith.  Nevurtheteaa.  a  portion  iluei  choose  the  tliio  wire 
path,  and  yuuget  a  little  apark  at  A  or  xl  B  about  aaixt«euth  of 
an  inch  hmg.  One  Fimy  vnrj'  tho  experitnant  by  trying'  tu  get  a 
sh'jck  by  biddiii)!  two  ditfemnt  ^larta  of  a  thick  co|i|ier  nxl 
through  which  a  dischat^e  i*  pna*ing.  Tho  mere  diir<.'ii-m!e  of 
)K*Uintiid  hutween  eoiiducUir  and  earth  muHt,  of  cinirae,  bi; 
avoided.  It  ii  nut  wuy  to  get.  an  iii^treciahle  slvjck  ff^nn  a  few 
yarda  of  veiy  stout  conductor  :  htill.  it  can  be  done.  Uoldiiig 
two  ti^iinta  of  a  stO'Ul  open  siiiral,  consisting  of  nbouC  tive  yards 
of  I^o.  I  copper  wire,  mnniocloil  Ui  earth,  a  fiunt  slinck  can  ho 
felt  with  wetted  lunda  wliotiever  a  Luyilvn  jnr  it  diftctiargKit 
tlmiugb  tho  coitpor.  No  duubc  uith  a  very  large  condenser  tlie 
ahock  would  be  i)uit«  noticeable ;  and  a  man  touching  a 
lij^tniiig  eondiict<^>r,  however  well  earlbfd.  might  iwrhaiu 
receive  a  ahock  sulficient  U>  kill  him.  .^tidl  uvunta,  I  should 
not  care  to  tiy  tho  exjHiririiunt  with  a  real  lightning  llaali. 

ElLPBIUMKKT  (IP  'nii:   Sl[>E-FL.t.'<ll. 

Let  me  d]iiatrat«  the  t«iidency  tosidu>tU*h  )iyn  more  directly 
aiiplicahlv  liHikiiig  uxperiinvni.  Fit;.  4  showa  a  couple  of  tin- 
plates  or  tes.iraya  lixed  a  foot  i>r  au  apart,  eiie  earthed,  the 
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nther  iiuuVtod.  They  oSriously  roproMmt  one  «  chnrged 
duuti,  l.hi)  iillivr  '>  lAyur  i.if  tliorriUi^^lilf  giHxl  citndiictiHf;  mi'tli. 
A  liglitiiiii^  cciiiiluctiir,  n  L,  in  {iritvidvil ;  I.  irmisintiiiK  "i  *  Li>ti- 
sidMBblo  lent^Ji  of  ntijtiL  ccijipcr  vhu  or  mil.  At  C  a  piiiaiiltltt 
MtlepAbh  is  jiruvideU.  »ii  tJiut,  If  t.lii;  flash  (;li<iofto?i.  bouiu  el  it 
unn  »pit  ulFthruu^  an  iiicli  or  so  of  itir,  miiI  Ihiinit;!!  an  int«r- 
{Miflisl  rosisbinijv.  ii,  Ut  eiulli.  A  aie  flath.  C.  »  foutiil  to  irouiir 
uiiluM  tJ'ki!  A]inrkiii^  (IUIaiim;  i*  iiinile  Utn  ifri-Jit ;  nnd  l.lii!  uiTuct 
or  utcrcHsiti)j  R  in  imt  ro  iitii>]i  tbt*  iiidt^  iIahIi.  tiiil  Ui  nttikeii  it. 
TIiuB.  even  wilU  t)i«  UijiiM  r*3>i)il«ii(;i!  of  iieiirly  k  ineifolim  nl  II. 
an  inch  Bfuirk  still  {itisMia  nt  C  (or  uvury  tUiili  at  U.  ihutitjli  llic 
C  Kjnrk  »  now  Tor;  wcHk. 

How  can  tliis  IviMl«nc>- to  Bid«-tlnali  be  furtlinr  rliiiiiiiiKliuil  1 
At  lUu  end  nf  Itm  liut  luclura  I  hiiiti.i(]  Hi  n  |Kirtial  nttneily — 
cliiatiL-it.y.  To  sUiii  n  )ii|iii  full  nf  wuLor  fniiii  Winn  burst  (ijr  it 
btow  ti'ven  to  th«  wiitwr,  yua  mil  inake  tliD  [lijie  elaattc.  An 
oliwtic  cuAkiun  will  unse  off  the  viidvuca  of  the  ihuck  of  a  wutcr- 
nim. 

Elwrtrii;  iiicrtiik  wm  known  hy  the  uUier  naiiio  "f  milf-indnc- 
ijtiii  :  tsluctrio  "  vliuiLicily  "  iit  knuwn  liy  tliv  <it)ivr  imnitt  of 
cn|mcity.  Ineruaae  tha  atincity — miL  tht'  tJiivknuiu  or  comlui-t* 
iiig  ]mwer.  hut  the  eltxttnAtatk- uniwcitjr  olyimt  ooiuluctur — and 
it  will  hu  ahlu  Ui  cairy  i>ff  uii>ro. 

ThM  ]<)inuw,  "tti«  cA]Mcity  of  a  onductor,"  whmi  UKod'hy  tli« 
(lid  ulootnciniiK,  ci>mninidy  Rt^iiliiwl  invrtily  it*  cnndtii^linu 
(iijwttr,  thiH  huiiiif  t!it?  kciIu  {liinu  nnHit  iif  Ihoni  Uhiiij{hl  iif  ;  but 
iming  it  ill  tia  iniHlvrii  nigiutkuati'iii  lut  tut  we  what  advantAJ;)*  is 
tit  he  gaineil  by  iiK-reaaiiif;  the  axytxnily  of  n  mnductjr— say.  hy 
cotinvctin^'  to  iC«  two  enda  tha  cutttin^  i.if  a  Luydaii  jar. 

Taltti  thu  No.  18  win?  round  thu  nioiii  niid  ii»t>  it  «n  an  iUt«r- 
iiatiru  iMtJi.  as  in    Kig,  I,   tirHl  willniiit.  a  jar  citniiuctwl  to  It* 
did*,  thnii  wiMi  a  jar.     l.mit^h  <if  iiuirk  at  A,  S'5S  tDtttha  uf  ati 
inch  ;  ai»r«a|>oiidiii{{  crititinl  U  Kjnrk  lunjjth  : — 
\n*n  wipe  vfithoiit  jnr,  f}'$  ; 
Iron  wim  with  jar,  &-0. 

Not  a  very  ffreat  diQeronce.  Net  bo  great  iv  difference  ns 
wmiM  be  gainodby  dlniiniBhing  the  MtMnductJrm  by  flnttt^ning 
tlm  vfirr  out  in  fuil,  Still,  it  i*  in  the  right  direction,  and  wi-Mtc 
what  w(!  have  Ui  do  ;  diiuini.th  si>tf-indti<ttii>it  an  tnr  an  ihiemIiIv, 
iitiil  iiicreaae  cujiacity  wht^iivvt-r  convuiiii-iit.  Ono  itiay  iiIdii  Iry 
the  experiment  hjrattiwhiuft  ajar  tt)  ihv  conductor  B,  in  Fig.  4  : 
tho  >iao  fla*h.  C,  is  iintiiewliat  HhorCenod. 

Rut  nf  an  Actual  lidituing  conductor,  how  ii  it  pmnblo  to 
tncri-aw  the  cajmcity  f  Tliurc  in  no  iit'n»«iTi  nurniiiniliniiit  with 
(in  ttartli  tiilitt,  lii:<;niiiiL'  tliat,  nftvr  all.  wmilil  only  avt  hh  nn 
nddiiionul  c-mdurtur,  and  iiiijiht  aa  wull  bu*  no  conBidurni  fr»ui 
the  first.  Ntiither  dota  a  giuat  Mrie*  of  pi dariiiahlc  voltaincl«T 
plates  Hovin  a  foii«iblD  »uggci»ti(>n.  Nu ,'  the  only  practicable 
[ilikn  in  U}  ox|>Hii<l  it  over  lu  mnch  surface  »a  pnniblu.  A  lenii 
r<;iif,  for  iiiitLaiic<i.  alKiiiN  an  nxgianiiion  of  fair  cnjiacity  which 
may  Im  viutily  utiliiwd  ;  and  thnre  uliould  bu  a*  lilllu  men)  rod 

i>roji!Ction  an  |HiBaibIe  bvfoi-«  amiiti  extent  of   lurfitce  huHins. 
''Iflt  sheet  f>.<r  chintueyn  it  bett«r  thtin  round  rod — it  luia  ^t  least 
ainru-  more  cajmcit.y  and  much  lesn  self -induction. 

Kor  Udl  iaol.^teil  cbiniiivyn  I  would  inggMt  »  cnlhu  of  ahoi^t 
mvtjd  round  tliv  tciji,  and  at  iiitervitlit  all  tho  way  down  ;  or  ii 
war])  of  neviirwl  thin  wirtos  initoad  of  a  Mn){I«  rod,  joinwl  Ui^tither 
round  the  chimney  by  an  occaoioiud  wool ;  or  any  other  [ilrtn 
for  iiicreasin(j  c&i>n(ity  And  arnii  of  surface  aa  much  as  poisible. 

LiABiLtTX  or  Ohjkits  to  UK  Stkixk, 

Nuw,  tnr  oxiierimenta  on  the  tinbitity  of  things  Ui  he  struck, 
la  A  BULali  knob  at  a  hiw  ekvntiim  as  liable  to  ho  sl.rucli  aa  a 
large  surface  at  a  higher  elevation  1  Is  a  badly -ci>nductini;  hudy 
ivs  linhlu  bi  be  struck  as  a  wolt-cmducting  one  I  In  other 
poi'iiliir  words,  dfiea  a  good  conductor  "attrsct  lightning"  I 

In  aiiawurini;  thin  i|itn)il,i(>n  v  x  peri  men  ttlly,  we  muxt  draw  a 
careful  distinct ii>a  liutweuii  l\»t  wumj  of  a  tiasli  nccurrina  frvun 
an  already  cliarwed  surface,  which  haa  stniined  the  .lir  close  to 
bursting  point  nofiro  any  dnsh  occurs,  and  the  case  of  a  flash 
liToflucod  liya  rush  i>f  electricity  into  a  previously  uncharged 
conductor  l>>o  lia<tt]y  for  it  to  irrepan  any  cure fidly-ohoscii  p«th 
by  induetion.  Tho  two  casns  ara :  1st,  stvady  stmiu  ;  2nd, 
ioipulaive  rush.    Tikke  them  seimralely. 

FlHnl-  WITH   SrK\liY  StHAIK, 

First,  on  experiment  on  th«  liability  of  things  to  he  stnick 
wheit  the  air  above  thitm  ia  in  a  atotu  of  ntf»vdy  (train  gnwUinlly 
inoru48ed.  1  t^ke  tho  two  tin  platw,  arrnnytil  otio  over  thu 
other,  nnil  ht-iiid  liutwutjii  them  throe  eoiidu etui's,  oii-c  ending  in 
H  lurfji.'  titioh,  A  HOftiind  ending  in  a  small  knob,  aiul  the  third 
eii<lin}{  in  a  ]i<)int  (Vig.  &). 

The  «x]tenmoat  conaista  in  working  ii|i  the  ehaiso  of  a  jar 
AtC-tched  t<>  th«  Ut\i  pUt«  until  dischargvocenn,  and  in  ndjtinting 
till-  thri.*e  coiiduot'-'r^BO  that  they  iiiny  bo  indisDriminately  Btruck. 
Ihie  finds  tliiit  the  point,  even  when  very  low,  prvvonla  dis- 
charge  nJt'igether.  It  may  indeed  bu  t<H>  low  t<i  be  eSedive  ;  or, 
a^Ain,  it  may  Iw  insntticicnt  U>  coihp  wilh  the  supply  "f  elec- 
tricity ;  but  wx'  see  hove  the  well-known  function  of  n  point  — 
prevention  of  disvbaive.  Remove  or  Oliver  up  tlio  point  now, 
and  attend  o:ily  to  the  large  and  ainall  kiiuba.  If  the  knobs 
ure    negative  and  the   plate  above  them  powtivu,  bruvh  tUit- 


chaiBe  au«s  on  rrom  tJie  knobi,  and  ii  is  not  auj  Hi  gf4 
ft  bmg  nufc  ;  hut  by  reversing  the  oonncvLioiia  the  tviidiiiicy 
to  brush  is  grattly  K-Munnd,  niul  we  i)ow  k^  QoAfaes  stxua 
three  or  four  invhea  lonj;,  Uut  nlnaye  to  the  suinll  kni>b.  TIi» 
nniall  knob  has  to  be  puilud  d<iwii  rabfmt  thn:>c  Limes  aa  far 
the  charged  siirfaco  as  the  big  knob  is  beforo  it  couus  to  pi 
thr  big  knob,  and  the  lntt«:r  is  then  for  the  first  tinte 
This  oucurnnl,  for  instance,  when  tho  distance  <>f  tho  big 
from  the  top  platti  waa  6,  and  (lio  diklancv  of  ihe  email  ttne 
(liinths  of  an  inch).  Tliey  were  then  wilier  of  thorn  pi 
uidtaeriminal^Jy.  If  the  little  knub  wu  any  tiiller  th«n  29^,  it 
nloiiu  waa  struck. 

Now,  what  is  the  cSi^  of  resistance  uDuu  tha  |irui«dLiiis 
power  of  Ihu  jHiint  or  iiiiid]  knob)  Scarcely  any.  luatoad  H 
oonncctiiiK  the  small  knob  direct  to  the  bottom  tmy.  cittinectit 
Ihruuuh  the  liquid  nieyolnii,  R,  and  it  ttets  stnick  just  na  easity 
Ml  before. 

FlO.  t 
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Hurosre  diHt.vncn  ivJidin^js  when  they  g>jt  nl.riiek  with 
ease:  — l^rve  kiudi  disiuiicu,  75:  suudl  knob  distAiice,  vitli 
reaistnncu.  22  0.     The  [ojint  ptuCeota  both  up  Lo  tlistoncv 
untd  eoveroil  up  liy  a  thimble. 

Thu*.  till'  niuh  Hcbually  pi-ufeni  to  jump  threu  tiiiiea  ns  modi 
air,  luul  otteiMinlor  a  mi^diui  riinistitnee,  mther  lluiu  t^iko 
shiirt  diivet  juith  olfercd  by  the  biginir  knob.     Tlxv  kmaih  ill 
knuba  in  thu  exjteriment  are:^1^7iu.  dtaineMr  fur  trig 
and  'S6in.  for  small  knob. 

Uf  course,  the  esiine  of  this  is  well  known.  It  ia  im 
llio  air  tmmks  down  nt  the  weakest  point — viz.,  on  tha 
of  one  of  the  knobs,  and  the  ttinsion  mx  the  small  knob  ia 
{^renter  than  that  on  the  bi){  one  for  a  ^von  dilForvnoe  M 
ixttential.  Tho  fact  that  the  diachar^  bc^tia  in  the  ntr  alMvs 
the  conductor  explains  why  it  is  that  addinj;  reistatauee  -Mma 
enonnous  rgaistanvo— tji  a  crmductor  luakm  no  dirTerunec  to  thu 
length  of  th«  S[)ark  which  utrikes  it.  The  path  i»  prenan^l 
induetivoly  in  tlia  air,  mnd  tlie  reiistanee  of  tho  jialh  whieli  (he 
discharge  must  ultinut^  tnke  rnakoi  no  ditfemnce,  provided  it 
is  not  so  nearly  infinite  as  to  prvveat  tlie  fnie  adittstment  uf  tli» 
«tAtic  chnr^gos  and  inductions  set  up  as  the  maentiM  is  worked. 
Itnt  though  high  resistance  makes  no  diflervnoe  to  the  l«nflth  of 
tho  spark,  it  does  affect  its  noise  And  vtoleoee.  The  diseum 
strikiuff  the  siiudl  knob  has  now  only  a  soft  volvnty  noise.  Da 
energy,  or  healing  effeot,  is  miloli  the  sanie,  hut  its  auddenaoM, 
and,  therefore,  its  noise  and  riolence.  are  enonuously  lessened. 

Tliit  water  rvsiitlAnco  ia  e<|iitva]ent  to  a  ah'tcking  luul  »Ulfa  ; 
and  its  otfnet  is,  wo  si^n,  to  make  the  njttrk  uenlJo.  But  it  i*  an 
evident  advantage  to  have  n  discharge  lAko  this  quiet  and 
mMuif^uable  form.  The  w^irse  aeouductur  is,  tho  qui^itor  will  ha 
the  Bash  ;  and.  up  to  a  certain  limit,  it  will  protect  jost  aa  well 
a|iIj«ri'otly.  Ileuifo,  surely,  a  Imd  enrth  is  an  advnnlngv.  Put 
w^it  a  hit  ;  we  have  not  yet  eiU)iMder«<l  tliv  other  cauw — tlM 
impuUivo  rush. 

Sbcond,  wrm  larrLaivR  Rr«ii, 

U^t  UB  now  modify  the  ex|>eriuient  tti  try  Ua-  seciinil  form  of 
lliu  ux|)ehuient— tlio  iuipulsive  rusli. 


Tie. 


Fig.  6  showi  the  connoctionii.  There  is  no  difference 
p<)tautial  hetwcHtn  tho  trays  itp  to  the  vety  instant  of  di*chsifze. 
The  jtitn  ifniduidly  cliaive  up  (they  at«nd  on  the  name  wooden 
t.ible),  nnii  uUiiiiolt'ty  dinvhar^  at  A.  A  violent  nwh  then 
titkus  place  into  the  two  plat««,  and  l]ie  conductor*  between  are 
ittruek.  Adjuiit  them  till  they  are  all  struck  with  vjual  eswv,  aa 
before)  we  liud  the  conditions  utterly  ditforeutv  Hq  longvr 
doe«  the  ainidl  knob  |frotvct  the  IjiIUt  btg  knob  ;  no  lonnr  doM 
the  p'^int  exert  any  S|>eci:)l  piulectivu  iiifluenoc  All  t[ 
bixiio*— large  knob,  small  knob,  iHiinl— are  finally  Uable 
struck  if  at  the  same  height,  and  uo  one  ia  uturu  liabla 
another  ;  simply  the  highest  is  sduek  if  they  are  at  all  e<) 
conduetiiig.  It  i>  wisy  to  get  nil  three  struck  at  ones.  Ni 
truvke  ■•uu  bad  conducting',  an<l  ila  protective  virtue  is  gone. 
Futting  the  lii|uid  lue^'oliui  into  any  one  of  the  tbtvu  oon- 
ductors,  and  that  one  is  no  longer  struck.  It  eewtcn  to  protect 
tho  other  two,  even  if  tAllcr  than  they  ;  najr<  even  if  it  be  nusctt 
•o  OS  tp  tirtw-h  the  top  tray,  thus  ustAblishmg  direct  condnctiw 
comiaumcntion  of  a  pour  kiud  IratviMin  cloud  luid  eaitb.  atul 
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iiuxt  Ui  nuiie  of  the  Buh  cIiodBet  thnt  pKtb,  and  tito  ather  twn 
ocau\m\Utr%  pjt  struck  with  iijipuroiicly  juit  tho  wmft  oturn  as 
bcfiire.  TliM  is  tho  rt«l  i  ibpctitm  t>>  a  biul  e«rth;  it  cnnnat 
pmtect  wvU  nuuiiftt  Chmii  RiuM^tti  toiahes. 

Sutl^lcii  Tuanw  itra  ]Ubl«  ta  iicctnr  ;  tho  cloiuls  «p>tTk  tintt  into 
(irui  Another,  and  then,  iwa  tort  nf  snooitdiiry  ctfoirt  .>r  bnck  tck'k, 
lnt<i  tho  dnrth.  Fiw  iiutAiUM^  twi>  cloudN,  oti*  nbovu  the  other  ; 
Lliu  (/){>  ctoiiil  iipiirks  into  th«  low«r,  nnd  this  at  mice  overflown 
to  thu  cnrth.  In  th6R><>  iwmm  tht)  1>«et  CDiiduotiuK  and  hi^hoft 
objocta  are  Htra-sk,  quito  tri'Mpectivo  ofnny  >[iioiiti<^>n  <>f  jnintn 
and  knobi.  pDinM  aro  no  iuif«^ini\I  agninat  tbono  tliuihfji,  na 
yoii  wo.  Th&  point  (reta  struck  by  a  vivid  tla*h,  cxjuitl^  of  the 
aamo  character  m  that  which  dtriko*  imo  of  the  knobn  ;  it  liaa  no 
time  to  gire  brushiia  or  ^Ioivh  ;  it«  Bpuvi'il  i-lFiijaQy  iti  prvwiilitLU 
dlMhargc  csijita  i.nly  in  tin?  cm«  >if  »tffly  »«tioii,  wh«rv  tho  iwtli 
is  mi^-armiigcil  by  inductioit.  In  Ihu  caao  of  then  aitdilini 
nisne«, .  tho  conditiotm  dct^'rniiniiig  tho  jH^th  uf  diiicttai;^o  nrv 
ontivcly  difftTouU  Nu  doubt  Uioy  hnvo  to  do  with  what  ia 
callod  tho  "  tiniu-coiutnnt  "  o£  tlio  vni-iou«  onidnotont. 

KxniiiiMit:cT  or  miE  Kbcoii.  Kk^k. 

It  will  hi>vu  been  noticed  tli&t  to  tho  ox))cruiiont  of  Via.  1,  the 
Kjiark  iihlfiituid  nt  B  is  longer  than  tim  ajMrk  »t  A.  And  tho 
i|iit!)itiiiii  aHsi'H  why  this  ithoiilil  h<.>  ho.  Plainly,  whnt  in  ]i»|ii)4'n- 
!»}{  IH  this  :— Tilt!  dlsohar^o  lit  A  ii>utH  iij>  <iloctri<vtl  iuicil)aliiiu«, 
and  tho  chAiyo  o[  tbu  jan  in  m|iidlir  rovorswl.  Thii  diirurimtc 
wf  potonlJaU  o(  tho  iimor  cviM  chiinjjni  fMni,  (uiy,  +  V  to 
niuii-ly  -  V,  urid  hack  aguin  ;  tho  dilfL'rrnvu  of  jxjlontial  ihf  the 
'JVit(!roiHitii  chnn^w,  thvrvfon*.  fWfiu  0  to  tieiwly  2  V,  fvnd  fioiico 
thu  B  Hjinrk  nuiy  1>e  uspectiMl  to  bo  noarly  twiuw  na  lunig  a«  tho 
A  sjuu'k  ;  and  au  it  la. 


• 
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Thue  cloutrioikl  oaoilUtionH  lini  of  tiotiaidomblc  i)it«reat,  and 
have  aiitidry  pRwticnl  boarin^  ;  k-t  iia  pr'»cuofI  to  mako  thum 
more  conajiicuoua-  Fig.  7  showa  a  couplv  <ti  long  Iciwlit 
Land  L',  n:Achin(;  round  ttic  r>oiii  (No.  18  wire  iu  two  9&ft. 
leiLKtb*  H-iui  nctually  cinployod).  iii«iilnt«d  fmin  onv  niiothn^r 
aim  frimi  tliv  oarlli.  but  ikttnchvd  to  the  two  ihOlii  of  n 
luachiiiu,  lite  IllIK^hin(;  hiiviiijiC  ttisu  a  cituiAv  of  Leydeii  jjim 
aUAchod  to  it  in  llm  «:uBtouirtty  niminQr  when  aiippli«d  by  tho 
makor.  A  diflchar^er.  It.  cnu  ho  nrmngod  tro  bndgo  the  ^p 
lictwoen  thcso  leads,  rithur  near  tbo  ninchiiu^  aa  H,  or  abniit  tho 
middlo.  nn  Hf,  or  nt  the  fnr  onil,  na  B,.  Now,  of  vinirtK.-.  ii)iiirkn 
(Vinbuolikiiiiod  uitlivrat  A  (trabiiiiy  nf  the  Ukiioba,  and  it II  niton t 
thu  Mime  lonKth  ;  bui  nitp|HininL[  tliu  A  knobe  tribe  brought  noarwr 
than  tho  B  knoba,  tho  aiuirk  would  bo  oxpoctod  to  occur 
at  .\  only.  NcroittioloM,  on  trying  the  exponmont,  one  linda 
that  vvoiy  tinio  n  aixirk  occum  nt  A.  a  longor  Himrk  oooura  at  B  : 
it  in,  aa  it  were,  nrccipitatcl  wilh  n  niah  ;  and  tho  longost  a|>iu-k 
of  all  isoblninAbh:  at  tho  far  Ktid— vir,.,  nl  U,. 
^  liwrc  are  aoinu  titfures,  in  tho  obtAining  >if  which,  however, 

for  cuiiTcnicnce  o{  maiiipulation,  tho  It  length  i^inininol  conxtnnt 
in  oicfa  ponltion,  nnd  the  lonsb  length  of  tho  dutonnining  npnrk, 
A,  wns  the  thing  oliavrvod  : — 

INnamt  Txviilion. 
SlMtklctiaOiA  520     ...    4-15      ..    612 
Corrc«[Kindine*park  length  ii,...    3'22    ...    4-80    ...    618 
MiddluiKwition. 
SjwtkkBffthA  1-92    .,.    8-37    ...    STO 
CimMpoii^iMsjiarklPDgth  R,-..    3-22    ...    4-80    ...    6'18 
Furtlirat  nosilion. 
Simik  l<ingth  A  1«0    .,     2'2      ...    2-46 

Comapouding s|«rk  length  &,...    3'22    ...    4*80     ...    618 

The  electricity  in  tho  hmg  wirva  ia  aurging  to  and  £ro,  liko  wat«r 
io  a  bath  when  it  liaa  bccu  tillvd  ;  and  the  long  ipark  at  tho  iav 
oiid  of  tlio  wirca  ia  duo  to  tho  rvcoil  impulnc  or  kick  at  tlic 
rulluxiou  of  thv  wnw.  Kvidcntly,  thuru  aru  soniw  iiuMititatiw 
rulittiona  to  bu  Himuitiud  here,  and  thorv  will  bo  aoino  bunt  cnpn- 
eity  of  thu  jaracrroapjuding  touKivou  Wiigtbof  conductor,  mid 
t<>  a  ^iven  arningenioiit  of  ninin  dischurue  cirt^nit  A.  llio  nearer 
thu  lon^h  of  thu  Gi.-iiiluctoi-H  c^irrusponda  to  a  hnlf-wavo  length, 
or  Bonio  miiUipluof  a  ludf-wavo  kngtli  of  tho  onciilatir.na  pro- 
ducud  by  thu  diticli  urging  jarv,  tlio  nioru  perfect  will  Iw  Iha 
aynchr-iiiittn  bi-twtitn  tho  ptilitiM,  nnd  n  lonKor  recoil  kick  may 
bu  eapocted.  llie  armnKumuut  may,  in  fact,  be  conip(inH:l  to  a 
refioiuiut  tube  excited  by  a  tuning  fork  or  rood,  to  Mcldo'a 
experiment  with  \*ibrnting  itringa,  or  to  any  oihur  oaan  uf  forood 
TJbnitioii. 

Thv  fdllowlug  iiundiiMK  will  juat  aurvo  to  ahowaomudiffinrenue 
of  etTuut  causud  by  diffuioal  »L«ua  of  jivni.     Uaing  two  pint  jars 


in  »»rioa,  and  fixing  tho  A  ipark  at  4'S,  the  Bj  ipnrk  nt  the  far 
«nd  juat  ceuM  when  the  knobs  are  pulled  nut  tii  7'8.  Hut, 
mplacdnff  tho  pint  jars  by  gallon  jan«,  the  Kj  apark  dotw  not 
cvftse  till  lli-^  Knob*  nre  fte]>iimti.Ht  to  10'9,  tnn  eomwpondiiiff 
a|Ark  in  the  T)o«itir>n  It,  brang  only  n  triflo  longer  tlian  tho  A 
»|u)rk — vir..,  4'7. 

It  ia  not  to  bo  wuppoaed,  however,  that  by  incronain^  thn 
capiicity  of  tlie  jar«  atdl  farthor,  a  Mill  hotl«r  effoet  will  \ni 
obuined  ;  for  on  repUcing  the  twn  p*t!on  jara  by  tho  voiy  largo 
»>[ideiiaer  of  aIt>ernAle  ^InnH  and  tinfi >d  ahocta,  vrc  find  the  apark 
At.  Itj,  fAits  when  the  knoba  are  only  &-0  t«ntlu  uf  an  inch  apart ; 
tile  length  of  tli«  A  spjirk  reinaining  45,  aa  before. 

There  in,  as  t  aay,  a  (pt.-tntitntiTe  relation  ;  and  it  ia  a  relation 
which  the  m-wU-rn  tlie"ry  <>1  elocfriclty  ninkea  konwn.  I  M.nnot 
gr.  into  it  Iiero,  but  I  mny  ju*t  nay  that,  vnry  appn>ximnt<?ly,  tho 
witvvlength  of  tho  electrical  oacilUtii>n  of  a  diiwbAMng  inr 
ia  2f  timid  tho  goomotrio  mean  of  tho  ktatio  capacity  of  the  jar 
ninl  the  olectiv)- iiiagin-'tic  tnortL-t  of  (ho  rli»chiir>;or. 

Tlio  cnpncity  uf  tbo  twn  gallon  jnra  in  aorii:*  (thU  being  tho 
c»]K»eity  which  gave  thu  boat  nwult  with  KfL  of  leoda)  wiu 
about  '002  iiiicrofnrail,  or,  nay,  1,800  oentimotroa  ;  honoe.  aup- 
p-^ing  the  wave  Icngtii  of  their  <li»ohar|;e  through  tho  A  knoba 
to  bo  Biimcthing  liko  190  or  200ft.  (twice  the  length  of  tha 
lcod»>.  wc  should  dklculatu  Iho  ae  I  f-iiid  notion  of  the  circuit  formed 
by  the  jnrs,  aliijrt  coiinocliug  wlrvm,  anil  A  kncibx,  im  aonlothiiig 
like  five  uiet  rv»,  which  i*  o  rcfmonablu  ctiough  valiiu.* 

Repenting  tho  csncrinictit.  Pig.  7,  with  Ihij  lw<'  gallmi  inra  in 
soricn,  but  inaulated  thix  lima  fpim  the  enrUi,  n  btill  Lm^r 
tt[)nrk  nt  Bj,tlic  far  orida  »(  thelong  wirve,  win  l>oob(idned— viz., 
A  =  fl'5,  Bj  — 14  ;  and  even  when  tho  knoba  of  tho  dineharger  ar© 
aepatated  beyond  tliix  distance,  a  bmali  still  pMiea  betweta 
tiitm  for  every  apark  at  A. 

llemoviiig  tho  diachnrger  altogether,  and  making  the  e»peti- 
mcnt  iti  tbo  d^rk,  a  voiy  i]itur<.'iitiug  t-Sect  ta  aeen  ;  (tie  further 
cud  of  vtMh  wirv  gluwa  with  a  vivid  bnwh  light,  ahuwing  the 
L-xcov<linKly  high  ivoteiitiiil  to  whidi  they  nrc  mised  by  the 
rucoil.  I  do  not  see  tho  od'cct  with  thick  No.  1  wito»,  but  with 
No.  18  wires  it  iji  very  niarkod.  Tho  glow  on  catch  of  the  two 
wiroa  ia  indopondciit  of  tlie  |iijititi'>ii  of  tliu  olhvi' :  tliua,  if  the 
ConneetioiiH  um  inwle  an  that  the  wlrue  run  opposite  wiaya  right 
n>und  the  nHuu  from  Uie  machine,  thu  diataiil  end  being  ineu- 
Inted,  it  ia  aCiil  the  end  of  each  f urthent  from  tlio  riinohiiie  that 
jllowa,  nltlx'Ugh  thoy  arc  acpanitod  from  oiiu  nnother,  fi^r  moat 
of  their  length,  by  tho  wholu  width  of  thu  mom.  With  tho 
two.gallou  jnrv  ihu  wiroa  glow  uror  fully  three-tlfllui  of  tlieir 
entiro  length.  WiUi  jura  o£  much  Uivor  or  much  amallor 
CMpncity  tJie  length  of  glow  is  conapicuously  lew. 

Connect  n  siimll  pint  jar  to  tlic  enda  of  tho  wiruH,  nnd  all  thuae 
eCTecUi  cease.  The  incroaae  iff  atittic  capacity  ro^lucHvi  their  {niton. 
tial  below  tho  hniehing  point.  Arranging  tlie  jar  m>  na  I'l  loare 
an  air  spncc  hotweon  it  anil  one  of  the  wires,  a  «|Mirk  imaatu  int^i 
it  nt  each  .\  niuvrk  :  luil  tho  mr  la  not  tho  lonst  charged  after- 
wnrda— proving  tlutt  the  spftrk  is  a  double  one,  tirst  in  nnd  (hen 
out  nf  tho  jar.  a  ivbI  recoil  of  a  ntfloctod  puino,  Hence  it  ia  nUo 
that  the  ai>|)e(u-ancc  of  tho  hruih  in  the  Mine  on  thutwo  wim— 
one  is  uot  nbic  to  say  wliich  ia  the  |Hiaitive  and  wliiuh  tlio  n»ga- 
tire  wire,  for  each  in  bulb. 

ElPBBmRITT  op  THB   ScRtllKO  CutCClT. 

What  Beomod  to  me,  when  I  Unit  miule  it,  a  curious  illuatm- 
tion  of  thoao  cluotrioul  aurgiuKS  ••r  •.■NcillHtii>nn  going  on  in  a  eon- 
ducU^ir  which  inlruing  suddunly  discharged  al>  one  cod,  isatfordod 
by  thv  following  oxtxeiiiely  ainijdc  osiioritnont. 

AttAch  one  end  of  a  long  ini>uUtc<l  wire  to  the  lunchinc,  and 
eiiiinuet  the  other  pole  of  the  niikolune  lo  eartli.  Jars  con- 
nected up  also  to  the  machine  do  no  harm,  but  they  are 
unnocosanry.  The  wire  now  pmcticoUv  cunstiiutus  nno  cuatitig 
of  a  ooiidcnaer,  of  which  the  walla  of  tho  room  are  the  outer 
cnnt.  The  wire  ia  made  to  form  a  iionrly  olosed  circuit,  and  its 
further  end  brought  within  an  inch  or  to  of  ilie  ne*r  end,  aa  at 
B(rig.  8). 

Fio.  A. 


I^ider  th(!Kc  oiivinonljinvoK  one  winild  At  fii^t  Mghl  say  tlial.  a 
H|inrk  at  11  vitui  a)wunl.  for  the  twi>  knob*  am  uiet«llically  eon- 
nec'U^d  thn<uj;h  n  atout  coiiduelor,  which  may  be  No.  I  wire, 
and  not  uecesanrlly  many  yarda  long.  NeverthelcM,  It  will  be 
found  that  spnrka  at  B  can  be  nbtaitietl  i^uite  as  Ion;;,  though 
not  (|(jito  SAKtriuig  a«  thoHe  at  A.  Kvory  A  ajmrk  is  aocnm- 
patiiod  bv  a  U  apnrk,  uiileaa,  of  eourse,  tho  knobs  are  too  far 
■epanUed. 

'  Sin«e  the  dpiivory  of  the  kiohiT*,  a  great  numtitr  at  qnAHiilative 
obaenratieiia  on  these  lines  liav«  b«cn  iimJc'.  Kiiilvncv  ef  t<ti>ctrD* 
Risgnetic  nnvea  thirty  yards  long  bat  been  oblalned.  I  expuct  to  get 
thuui  atilldiorlur. 
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ih\^  niny  HuniiJAC  tlut  it  ie  tho  sUtie  ohnn(e  <^n  th«  diBtaiit 
pcrtiim  -'f  ttiL'  c>>niliict-ir  which,  luiviiig  !<■  rimli  luwaril  A,  jiroffra 
t}iu  fthi-rt  ]i«Ui,  H,  iii>tt<.'iul  I'f  lilt  loiiKT  l">'h  '■"'  'ht'  wire.  But 
Ihi*  in  not  tiio  wtti>]o  ntxi-unt  i-f  tlit>  m»tt«r,  as  ciin  Ittj  Miiiwit  liy 
iiiU'r)K)*in)[  lii^li  iv»i*lHn<,>«  ui  thv  conductor  nt  vnri«iM  points  : 
»ay,  lit  IIk-  I'lrKcn  1,  2,  3,  -^r  4  (Fiu.  8).  InlrrHliicing  n  aunrtcr 
(if  «  me^oluiidt  the  puiiit  1  ur  nt  3  wuikcDs  tlio  It  •iMrlc  vorr 
mucli.  aixl  a|ip*rvnljy  ubuut  tliu  niinu-  wiiuthcritW  »t  1  (•r'-tt3: 
th«  ttrcDt^Ui  (i.e.,  lite  itoiM:  mid  iii>i<uiinu)i:u)  ul  tbu  A  sjurk 
r«niiiiniiig  much  tli«  miuo,  liitrixtuciug a  hiuh  rcsiit&ncuAt  ths 
I'l-iiit  4,  wvnkciu  bvth  t-liv  A  and  lb«  B  »|wrKa.  IiitroduciB([  a 
nif^  rveiBUncu  at  tliu  {K>uit  2,  lonrtai  l>uth  spnrka  pretty  touch  ■■ 
slronij  M  ttivy  otvim  'illIl^'llt  it. 

Tlio  ipark  nt  U  Is  cituneil  by  uluctncnl  oKilIitLiiin— a  aurKJUK  nf 
thv  cluu-ge  v(  tho  wire  t»  ai»l  fn>  like  water  in  «  j>iiiu.  Oiiv  iitight 
likvti  it  to  Hii  cUwtic  inpti  piinijKHl  rcry  full  (if  wntcr,  iui<l  ita  end 
oloeod  u-itli  apnii^Tnlvuii.  If.  then,  tmo  vml  iaautldvnl^oiwiicd 
ivtid  sliiit,  «  jiiiliM  M  tmimniittvl  t)iniiij(li  llio  |>i]i'>  nltich  may 
forvu  Often  thi-  vnlvo  nl  ihu  fi\r  t'liJ  Aitdltit  ni'riiu  njitor  ommiw. 

It  istliuM  dvctncil  lAcillAtioiiit,  I  doubt  nut,  which  aiwount 
{••t  thtf  l<>iig  ajjnck  iibuiiiul  by  tliit  ueu  uf  ik  "  Wiiiicr'a  ring." 

Tliii  Unt  cxitenincnl*  F^.  8,  huvrvvor  it  iiuiy  l>o  oxplninod, 
h.AH  III!  iitiviiiiin  iiit]ilicnti(in  tv  tiia;  iiUfintinn  t>f  CDItlluctmg  lixif 
i;iillv[ii  til  ligh till iiK-uiiiiduct lira.  Il  is  iniiat  dviumlili;  to  unnricot 
lliciu.  but  biiih  eiuU  ahuuld  bu  cuniiectuil.  If  utily  oii«  is  cun- 
nodt?.!.  thti  fur  uiid  is  voiy  likely  tf<  t^H  ••Sa  tiiuth. 

.\)jitin.  vc  seu  Iiub'.  irhon  ii  flnsli  strikes  a  »yfttciu,  the  elcc* 
tiicity  (i-iw  rii»liitig  iwid  swiii^iiu;  nlimil.  cTcr>nIi«rfl  fnr  im 
M]i|iAr<.-iit.  nvumii,  '\uM  iM  iKAtvr  iiiiglit  niiruo  idioiit  iitn  luttb  ur 
tynti-'iii  of  oiiiiln  intii  which  a  tiniu  nf  nick  h.id  just  drii])]itKl, 
vnlttaUini;  «iid  uvurflnwiii^  itn  liauks.  Jutt  ai>  witJi  ducdiuity. 
Boll-wrirw,  )tM-|)ii>eft.  rnof-antlcre.  eunducl  sidc<Qii«hea  iu  « 
wny  mont  misxliiig  lij  the  ••Idvr  cluctrivifvUA  ;  and  thus  gas  inny 
^1^1  ijipiitcil  in  ihc  iiiokC  iiiiox|M;cl«d  pljicvs.  nnil  iiiw<-t)i^i;rs  in  n 
tmiri  iniiy  futd  u  shuck  becAiisc  n  oluu-^uhiui  ntnu^V  the  I'liiln.  In 
lioudu  tun|[iuciiit!H  tl  )•  JtiitMtruiit  bow  Jittixi^niita  lhi»  InwloM 
spArliing  n>iidi-iH-y  mny  be  ;  fi»r  even  ibo  hingt-'  <jf  a  A>ior  iiuiy 
funiifih  ouunrtuiiily  for  sDiiie  triviaj  s]nrk  sunicioiit  Iu  igniii: 
ponxlcr.  tt^  no  means,  it  scuinH  to  inc.  should  hit;b  rttds  ))l- 
stuck  ii[>  L<>  nivile  n  iltuili  to  wiub  jiliiceit.  Build  l.beiii,  or  liiiv 
thr.m,  wiUi  t:iiinus:te(l  iron,  barb  Lhom  >d]  over  ihc  rimf,  cuiuiuct. 
tht!]n  tu  tliti  deep  k'^""'!  >'>  muiy  iiluees,  and  I  don't  aee  whAt 
more  c^tii  be  d<nie. 

Kxi-RKiMK^Tn  <i>  Overflow  or  .I.vk. 

\iiutltur  <vity  "{  making  tbvau  ulccthcal  ani-^ii^  m»ra  con- 
eyiiouiiua  la  by  their  ufTuct  in  cauitn^-  a  jar  to  ovurth'W— t.p.,  to 
spArk  niuiid  ita  edj-o.  The  overHow  of  a  eommon  jar  is,  in  feet, 
very  like  ii  lightning  Hnith,  for  it  is  a  <lisch;ii^'o  dircet  bctn-oen 
two  cimliiiic.  Thnr  ia  just  whiit  a  bglitiiing  Hnah  is.  Thorc  la 
ordinarily  no  eoiidtictor  pr>Mciit  otMpt  tJi«  tvo  oiatinga  tho 
clouds  and  tin)  v«rth.  1  found  a  ooriuus  rcniark  in  Fninkiin" 
About  tlie  uvtril'.w  <hp  fi^wcuiv  of  Leyden  jart.  He  found  that 
when  one  broke  from  uveivbnrgin);,  a  \tf*»i  iiuinber  wont 
t'i|{«tber  ;  'itiif  •iImi  thfil  tlf  ftmrk  ■■•  fir  triliiiiiiy  fiixuil  riiif  not 
f"il.  llo  wa*  lud  br  this  oMcrt'atioii  to  doubt  if  the  broalcH^ 
of  tho  jar  was  reiUly  due  to  a  discharge  of  the  clMthoity 
thr<ou)(h  it,  And  h«  surniite*  tbi^t  it  may  be  due  to  n  sudden 
ux|MiuHoii  o[  air-bubbl«s  i»  the  iiiUiHur,  euddeitly  rebuved  uf 
the  stniin. 

No  doubt  be  is  wrvn^  tbeco,  but  the  ebs«rvattoD  of  tbo  faobi 
is  good  and  notgw-irtliy.  W'e  will  ivpi.-nt  thu  oxperiniunt.  It 
is  tiot  uei-vawiry  to  burst  tho  ifiis  ;  overflow  ri'und  the  edge  is 
just  0*  guud,  and  cheaper.  I^te  overflow  ei:|>eniiieiit  ovn  bo 
put  into  a  variety  u(  lurius  ;  pcrhaiu  it  wUl  be  suflicient  if  I 
show  the  simplest. 

Fie.  9  shows  thu  arranK«iuvnt.  It  consuta  in  nothing  but 
ostublishing  th«  coniicction  between  tlie  ninchine  and  uii«  or 
botl)  of  the  C'^ttinf^B  ••£  a  j/ir  throii^h  a  loiiK  vIt^  instead  of  » 
short  <j4ie  as  usuiil.  If  one  connects  the  jnr,  C,  by  the  dnttod 
line,  it  does  nut  ovurDow  until  the  spMTk-IengtIi  A  is  very 
icreat ;  but  uilli  a  luitg  lead,  L.  to  luake  thu  eoiuioeti'^n,  a  retry 
sltort  spark  nt  A  will  onusv  tliu  joi  to  overllon  ordiscliiirge  ruund 
it*  oiigc. 

Uervarcnfuw  uunibers.  The  iar  (a  one  of  ibe  gallon  jars, 
with  (he  kIssh  fully  three  inches  above  thu  tiiifuil,  so  thut.  whvii 
it  uverfloivs.  tiic  spark  has  tu  strike  aloii)(  fully  six  in<:hes  of 
glass.  When  L  is  the  thick  No.  1  copifor  cirvuitnund  the  rxum 
Uio  jar  overflows  every  Lime  iin  A  niiatk  occurs,  even  ihoutfli  the 
lengtJi  of  this  A  s]uirk  iii  only  '64  of  an  inch.  Shott-eireuit  out 
the  lonfc  load,  as  shown  by  the  dotted  line,  and  the  jar  refu«» 
iu  uvernuw  until  the  A  spark  lenutb  has  boon  incrvnsed  to  }'7 ; 
aud  when  it  does  uverlluw  nuw  toe  violence  is  very  coli»i^lerable. 
Romuvo  sboit-circuit  anun.  and  tbo  jixr  uvvrHows  iu  ever  so 
many  places  nt  once  with  K'^'l'  violencei  a  jMtfeot  cAmside  of 
Daahea  len|iiiit;  round  iJn^  ed|;e.  Ukiiije  tbo  A  knobfl  uettrer 
togetjier.nnd  the  nverllow  dues  not  wholly  cease  till  dioir  Jistnnca 
agan  is  auniit  '62.  On  another  occosiuii  one  t^tfor  th«  A  sixuk- 
leiigth  sumcient  to  canso  overflow  of  jar  ; — 
56  with  the  lung  leiida 
17   witli  an  onlinaiy  short  wire. 
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With  a  mnoll  pint  mr,  ant!  a  loss  h«t|{ht  uT  gUMftbnvo  iU 

in^,  I  ttH-k  rho  fiillowing  readiitgs  : — -Longth  < 
eient  l<t  cause  ovotHow— 

"67  wiili  iron  wire  MUtid  rooiu. 
'&Z  with  a>p)>er  ., 

1'40  witli  shtrrt  circuit. 
Fig.  10  shows  very  welt,  in  a  ding  ram  ma  tie  faaltioii.  llu  tSm*\ 
of  long  lead*  in  cnnsing  a  jar  to  overflow,  or,  of  o>ur»c.  !>•  bnnC 
tf  the  gloss  edgeaaro  uh»  toll  for  the  thickaesiB  Hitil  titiuii  ^nal7 ' 
u(  the  ^a«  U>  itaod. 


r^^ 


Vis-  to 


A  are  the  machine  tunninala,  B  tlioso  of  »  di  ^  .^ 
■T*  i»ncl  Jn  arc  two  j.-»ni  umueeted  up  by  fi»irly  Ii'nji;  leaila.  XoW,' 
of  onunv,  sinrks  may  be  obtitiniil  either  nt  A  ornt  It.  ■>ni)M 
eaailv  as  tJiu  otJior,  and  uno  of  the  jars  is  liable  to  <iror(lo«.  Uil 
not  both.  Il  is  tho  jar  Jn  which  overflows  when  «  spwk  oi'ciirs 
at  A.  It  is  (he  jar  .U  which  is  made  to  overflow  by  *  i|iaik 
at  B.  h  ml)cht  lie  ihoiitc')'  (!■'*(  i'  the  B  knobs  were  fairly  nosr 
t'lgutlivr,  a  sinrk  at  A  nti)fbl  precipitate  n  spork  at  B,  instead  -4 
inakint:.Ts  ovorllow  ;  but  il  is  not  w>.  The  event  is  no*,  indeol. 
inijiusaiblo  by  any  luonus,  if  the  B  knoln  are  jirdty  tuac 
togelber ;  but  it  is  easier  for  tlie  j»r  to  overflow  by  lUrccl  iIik 
chnivo  between  its  contint!'  over  a  a|N»ce  of  aomo  6iD.,  ttuui  it  is 
for  It  bi  ilinchacKi:  thioimb  the  wire  and  rods  cif  t)i«  •!■- 
cliar([Cr  and  nn  iiirajKieu  tif  jmi  inch,  (tt  even  lc«.  It  is  twC 
easy  to  help  a  jar  to  overflow  by  dinchmvin^umga.  Etvh  a  ftaC 
uf  conducting  wire  isa  giLvUobsl.niction  to  the  ^waswcu  of  ths 
dash  ;  it  Krcally  prefers  direct  diachnrjie  ibrough  nir  uiwrtjetrKttJ 
by  the  sL-lf-itidiictioti  c^mfiiieuieut  of  a  conductijr. 

This  ia  al.i>i  illiiitratud  by  the  extraordinary  lon)£tJi  of  insulat 
inu  surf'tct-  which  is  found  nccuasatj  in  the  Lt-yden  inrs  auii|i|jsi 
to  Holti:  and  otiier  such  machines,  and  by  the  fact  that  such  jais 
often  flash  even  over  n  foot  inslceul  of  tliroiit;li  n  few  incliea  <i 
air  s{uce  led  up  to  l>y  the  m>]>ei- diachargin^knolis^thoi^ 
imlwl,  it  in\uit  be  noticul,  an  it  was  by  Franklin,  that  the  tnet' 
Hon-  of  a  jar  by  no  nieaun  neeeesarily  robe  tho  proper  cironi  li 
its  tUsh.  Tlit^  two  tluQga  uecur  together.  It  is  iisiiaUy  ih 
stmrk  which  causus  the  ovordow.  Perhapn  otiu  nuij  aay  iImi 
the  case  of  discharge  dirvct  betwetin  eiialinga  wiihiMtt  any  cnt- 
ductor,  scconnta  in  si.imcmcjeinre  for  the  eiimordiiiAiy  lei^ 
and  uiitt\]ic<-ti.Nl  jMilht  of  uime  li^ilitutng  tinshes. 

These  i-loctticiil  oaetlktiom  mid  overtlt.wji,  which  it  is  tJm 
eiuy  to  set  uii  in  a  charged  coniltictor,  matiifpsllj'  oxiJatii  wbst 
ia  known  as  the  "rvtum  stroke."  I  iMiinled  mit  in  L«ctitt«l 
that  l]i«i  oniiusry  vxpUnnti'm  of  the  leturn  sLruku.  the  ncataj 
of  eleclriunl  eipjjliibriiun  disltubed  by  static  inductiuu.  wai 
by  no  nieitns  able  to  acuouut  fnr  effecta  uf  tho  le«st  ^-iuloncv  . 
but  this  fiiet,  that  a  lUiebarge  fruin  any  <nie  jxiint  i»f  a  imq- 
duetor  may  cnuae  such  a  disturbanca  iind  uniting  as  Ut  [wecii*- 
tate  a  much  longer  Hash  from  a  distuit  \vu-t  of  it,  at  iun» 
Kccuutita  for  any  "  return  stroke  "  that  ha*  ever  betii  tibaerved 

it  ia  for  this  i-vjksoTi  that  I  think  it  ptiseibl»  a  tall  chiutucy  tV 
i.tlier  iinituheniiice  ill  one's  neighbourhood  may  be  a  sourcv  uf 
mild  (lauyer  :  inanmiKh  as  if  it  is  «lnn;k  it  may  Inii  thu  tueaati.4 
Bplssliintf  out  s<iine  in^ira  discbAnic-*  to  otlier  amAllwr  nrontl- 
neneea,  which  othi-irwis^i  were lwyond  striking dirtmoe.  Ittotn 
this  way,  also,  thnt  1  iiuAgiiiu  multiple  AasDes.  tueh  ns  Ummc 
n.fiirre«r  Ut  in  Lecturv  I.,  are  prmluewL  I  liken  Ihem  to  Uw 
ensuadu  of  flulm  rualuug  over  the  sides  of  n  jar,  when  cnoneeted 
up  with  a  long  lead,  aild  when  the  A  sjiark  la  prvlty  U>ii]j. 

Exp«MMK5T  or  THR  Gaciib  Hotm. 

Piiially,  vre  have  tu  ask.  Is  it  possible  fnr  the  iDtoriiir  ul  a 
l|[i  nimghly  oiiduaod  ui«<nl  room  to  be  struck,  ur,  mther,  out  • 


Miiallfriictiiin  of  a  lightning  flaah  liml  ita  way  inUi  a  pwfMlly 
enclosed  niutal  envily  ;  fur  iiistA»Q»,  a  amrk  ilRitig  ejtoiigb  Iu 
igiiile  some  guiieottun  in  anietal-corerMim^uaiie  wlucb  might 
happen  to  bu  struck  ! 

It  is  not  may,  but  it  cam  be  done,  at  Imat  under  sucli  condi- 
tions us  are  likely  to  obtain  In  iiDLctioo  it  cnn  be  doiiu.  My 
fnind.  Mr.  Chattoek,  tuwhrnn  I  am  indubt^vd  fur  much  kindly 
asiiiitiinee  and  suggestion,  has  mitde  the  ttxpetiiueut  iu  Uiu  fiiriu 
shown  m  Fig.  11. 
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A  meUl  itauKfi  cylinder,  witli  tin  plnt«  ends,  Iim  n  oouplo  ti 
oondactun,  oito  iiulJun.il  to  onoli  enJi  prtitnulitig  itiU)  the 
inUnor,  bo  na  to  u{>[iru])ch  v«t7  n«itr  each  othur,  iiii<l  tlicmi  »» 
the  cwnilactiirB  |jiit  iiiti-  Ihc  i»th  <>f  the  diBclmire.  U  Ixitli  wni- 
duvtijnnn:  cntiralj  onclDsoil  in  Uic  inoliil  chfiinneri  we  liavouut 
yvt  lUL'c ■.■(;' 1  oil  in  getting  n  npark  betvr«cn  tlioin  ;  but  if  either  of 
tliciii  [jnilriuie  miy  imrtiim  of  their  longlh  odbiiito  tho  chnmliflr, 
thitn  Hiiarka  in  tlie  ciinuiltur  cnti  hi-  oMniiiwl. 

In  Fig.  11  tiioconiluutoT,  NMB,  in  sliown  thua  iinUrinliiig, 
pont-tnting  tlio  cluiinlier  ibr<iut(h  a  aiiuill  kIma  tube  near  M,  but 
ii(iltloru(t  t<>  it  Dear  N.  E  F  is  a  movnblo  Arm  or  radiuB,  mitkiiig 
ooiitnct  with  this  crnidu^nr,  If  cintacl  is  mndi)  ncnr  M.  il  tivkoa  n 
very  almriK  A  sgwrlt  t/>  giro  onr  >pnrk  nl  B  iiisiile  tlio  BnuKu 
cylinder  ;  T>ut  ub  tliv  cimUict  fmni  F  la  nliiftml  towAnlH  rf,  it 
}iDCcjmoB  vory  easy  to  Kut  a  uiinll  njuirk  ut  B, 

The  npplicntioa  of  this  to  jiowilcr  magnxinm  is  that  if  any  con- 
iluctor  (liKc  a  giM-[iipa)  piu  out  of  the  building  before  being 
tlliiri>uglily  t'lniicrtwl  willi  ila  wnlls,  i(  i%  imwiihk'  for  ft  sjwrk  Id 
poaa  fnnii  Mimothinj^  in  l.hi>  intciridr  <if  thn  buiMing  to  lIhk  cun- 
auctur  whtMiever  ii  tlusit  utriki-*  the  building.  Wo  tliUH  find 
tbnt  tho  conkplete  and  ct»rt4iiii  pnitticlioii  of  haildinjp  from 
lijjhiiiing  ia  by  no  niuana  »o  easy  a  nutl«r  na  tho  older  cJoc- 
triviitnii  tlioiighi  it. 

In  tniiiiy  CAXi'>»  we  niny  be  content  to  fail  of  aliwduto  security, 
and  1)11  juitiHtiitd  with  tliB  nroluvblv  mfv^utird  of  a  cimiiiKui  giilvn- 
niaed  iron  rml  or  imjh;.  nut  f or  IaU  ukI  iiiijiortAiitliuililiiigii,  for 
isolntud  cliicitnuya  and  KtueiiliM,  atut  fur  uiwdor  oiaftiizinas. 
vrlierif  thi>  very  beat  aiTaitgonant  ia  dedi^ole.  wbiit  U  oan  to 
njcoiiiuivnd?  I  profer  to  call  attentiaai  to  principlearathtir  thitn 
to  nilvoaiU>  nny  i>articiilar  nostnim  :  hut  insKniucli  iw  my  pn'MHit 
opitijim  i*  not  likuly  t<i  carry  any  undur  weight,  then;  i*  no  h&nti 
in  nty  auying:  tlmt  I  itue  nntliiiig  bt^ttnr  than  a  nuiidier  of  len^fllia 
of  common  telegraph  wlro.  I  tliiiik  a  number  o(  thin  wuea 
fiir  iir«ferMble  t/ii  n  single  thick  one  :  and  their  cafuvcity  miial 
be  incroMtNl,  when  ixisrible,  by  connecting  up  largo  metallic 
inniiiiP»,  »iic)i  n«  Itiinl  iHMifa  and  the  like.  Hut  tho  fimm-etion 
■hould  liv  thorough,  nnil  tnade  a,[  many  [iniiita,  nr  KimrkH  amy 
reault.  DalconiM,  and  utiicr  pruiiiinviit  ami  nL't-uimibbi  plncM. 
should  nnt  bo  eonnectoil. 

Tile  I'arth  should  bia  deep  eoaugh  to  avoid  dninage  tu  surfat^o- 
noil,fi>uniLiti<>ns,RndgaBAnd  waternuiins.  As Ui  the r<3of ,  I  would 
run  Inrbcd  wir^  all  round  its  envet  and  ridges,  m*  an  to  uxii*iKe 
innuinombU'  {Miiiiu,  and  the  higlivst  jmrt*  oftlio  building  iiiunt 
be  speciiilly  ptvitovtv*!  ;  but  I  icuuld  run  uu  rmU  up  abovu  the 
highest  points  of  the  bnildtng,  aoaa  t«  Dredpitate  flashes  whioh 
elne  niiglit  not  ooour,  in  soareh  for  a  delUNve  area  of  proceotion 
wliiitb  hiw  no  oxislence. 

Thii  vondiictom  iimst  not  be  >o  thin  a>  ti>  bo  ni«lt4Kl  or 
deflajjiiitud  by  tho  flaali;  but  roally  melting  is  not  a  very  likoly 
oocurrance,  and  uven  if  it  dww  occur,  tho  h^uao  is  still  pro- 
tected :  tho  discharge  ia  over  by  the  time  tlm  wire  has  dufla- 
gniteil.  The  objeotitm  <o  melting  ia  twofold.  First,  the  rod-hot 
globiilos  of  mitilon  moIaJ,  which,  after  all,  are  not  ti»iin]|y  ver>' 
uangurous  nut-nf-iliuiiii ;  aiul,  suouiidly,  tho  trouble  of  Tvplacing 
the  wire.  I  should  bo  content  tn  put  up  a  uraat  number  of 
tflle(;mph  nire  conducton,  and  wait  till  one  »  malted,  before 
thiuklni;  tor,  much  of  the  likelihood  of  such  an  ooeunp»ii«e.  The 
fixr  iiiMlAiivi'H  ordiiiFirily  (|iiote<l  nf  damage  la  lightning  coii- 
dnctors  by  a  tUsh  do  not  turn  out  very  iinpreuive  nr  nlamting 
u-hoti  analysMl. 

In  conclusion.  I  trust  that  tlie  nocti  of  expsrieiifie  in  theae 
lualtcrs  who  are  prcaent  iriU  eonsider  the  (acta  and  iiiiQ>eationB 
I  have  hmiigfat  forward  as  objects  worthy  of  attention  and 
further  in^uirr,  and  will  atudy  them  in  tlio  light  of  their 
nxpurionce.*  But  as  to  the  auaok  receipt*  and  dofpiiatic  state- 
mi-'nta  wliicb  T  inny  iucidunlally  and  without  autlionty  hnro  pri>- 
visionally  given,  thi-'ro  is  no  nectl  fifr  ine  U>  aak  practieisl  men  to 
triMit  these  with  the  oontiMUpl  they  no  doubt  deserve. 
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'  At  tlia  sucniiil  tectuiv  I  Wrul  tlist  *uinu  c\j>rriiiicutt  on  lL]{hluinj| 
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JlNi:  la 

ImpTOvomeats  in  olsotrio^  awltsbes,  oomBaanly  ealled 
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fcftriHan  SnVniKrlno  Tal*Kr»pli  Cwiiip»ar.— Tb«  Iramc  ncri|>U 

or  Ifii-  llrLi/iIiiii  .•^ut'timniic  'iV!(.;;ru[>li  l'-iiii[any  for  Uio  ]ictt  w<*k 
aiii'>tiiil<il  111  iW, 072. 

TalophMM  Oompanr  «f  Aoatrut.  -Tlic  Tt>Uf-bono  CArojMiny  of 
Aili)tHj,  l.lTiiltrit.  iiutily  tliikt  toiiiiun  Ko.  7  of  (heir  S  \i'V  Mlit. 
lioU'iiIiiit*,  Ann  July  1  ueit,  irill  Ijo  ]i«u1,  lu-ii  iiiuouw-laj:,  Wl  anil 
ariar  July  Z.  by  Mi-stn.  Mutiu  aiiil  Co.,  bB,  Luiuliunl-itrwl. 

WMt«niwidBnt>lU«BT«10KrAphCanipiuiy. -Tln'iratDctwaiiiU 
of  tlie  Weaurii  auil  |Liiuili;i(i  'lVI<'Ui't|'''  (-uiiijviiiy.  Limiteil,  Tor  ih« 
week  oindluK  Jnue  23.  anrr  tIfduciiiiK  ibe  liltli  of  the  ^iMSf  ii?ccipU 
myabic  to  ttie  l^irlou-Plutiiio  Ti-!<'Kr>|>li  (*uiQ|<uiiy,  Liiiiii«<t,  wrt 
£3,386, 

EMrtcm  KBd  SobUi  AfTlcAB  Tclesnipti  Coispnay.  — 'l*lii'  ^U«[('^l 
ami  Suutb  Aftk^u  Talex''ipli  <'uiii|<iiii_v  ti-ilify  lliut  tlic  vbiiiJiitii  <tiic 
.Inly  2,  (■»  ttiric  6  |»>r 'Viil.  iiii.'M>pi^r  ili-l'-mturio.   will    !■-  |Mii!  uia  aliil 

*n«r  thut  lUiii  al  th»  luuikiiij^  tinuKi?  of  Mt-^m,  lUr^lny,  ituviin  and 
Co.,  SA,  \fi\\\\'f'^t\\wUvA.  K.C 

SODlb  at  EngLuid  Telophoao  Compuiy.— Tko  Director  of  iLe 
SiiuCh  i>(  KrigUmI  Tnlriilioim  ColiipBiiy,  at  th'  ir  niMtling  oil  -Itinn  21, 
dcciiildi]  In  mroroini'iiil  it  lUvJdond  of  i  |i«r  ci'lit.  on  the  onlinury  ulura 
ca|>itnl  fi>r  l-lir  year  oiuliior  Aivril  JO  l>ut.  jiliKin^  £300  to  a  itwito 
tnarX.  aiiJ  mr  rui^  forwsH  £1,1I6>  Ot.  8d.,  tli*diriil(i»d  on  Um  pro- 
ff icfiM  tharee  Laviun  alriM<ly  bwu  paiJ. 

Onltod  Tal«i»h«BO  0«.  -  Tbc  report  nf  lliin  ComiNuiy  far  ttie  year 
CiKliii);  Apiil  .V)>lJiU-illiat  cajiiul  noMunt  wilt  abow  tust  u|tL«  AiJfilSO, 
1883,  (Ita  ■dill  uf  £2&3,87b  liat  tiwii  nx|«iiJuil  ujwii  tliA  wotkit  Ui  con- 
nectiuu  ividi  tlir  iaiilni|>oIilati  dinlriet  lunl  itiKtninioitt*  on  royally  iti 
IImi  nivtrojHili'iiii  ilUtrint  ami  (iitiiiiUary  rDinpaiiiai,  lu!ii|{  £35,M6 
mora  tbaii  l.hn  ntKUy  nhiiKTi  iti  Lliq  laat  baUi<«.ab«<-t.  Tim  rcvmua 
Mcwunto,  cxi;Iii.iiTf  nf  inctropoliun  <!i«lrirt  rv>y,tlti  ».  alinw  that  tbisn- 
odptaoF  tlic  Cumiiany  from  all  Kotir^c*  r.rvj-ciij  attiiUiuU'  to  llicpsar 
liaTvb(«n£143,134,a>*gauuit  £130,7(Mi''  l)iv[ir<:ci:diugyvnr,  oranin 
CtvwM  nr  £12,<I3iO,  ntitl  ttin  i>(]a<iiililntit  iiiirIuiJtnf(  mnwutfinit,  1«  mi 
and  *llnwai«^.  £16.6SS|  bu  Xmt^n  £73.519,  lui  agalntt  £66,954.  or  on 

.inereaMof  £6,664.  Tbe  nml^iiij,'  i>i;[Hiii>m  fur  tlio  ynar  liave  Immi 
£36,'?8&  1&..  ai  ^aluat  £30.483.  Us.  2<l.  for  lh«  |im«diiig  yrar,  at 
ta  Inorittw  of  £5  840.  iTs.  10>1.  TIm-  liivUi)<?>-  of  net  revcuuo  aooount  U 
£66.fiff?,  of  wliich  imauut  tlic  buui  of  £22,377  batt  btwu  aba.  rlicd  by 
tlia  payuanl  orau  itilcriiii  iliridi'ii.l  at  Wi*  mtn  of  ID  p*r  cent.  |Kr 
aniuin*  for  tfa«  Antt  hilf-jMr  i>n-l»<l  OcMhor  31.  1897,  and  tba  INnu;. 
tora  reeommeoil  a  rurilior  dlvidvuil  of  \Sh.  \im  fully  pabl  £5  sliarc  ntid 
fia.  \m  iiart-[i«i<l  i>linr«  fur  tlie  mcond  IiAlf-y*ar  tnd^  April  30.  1838, 

.ttuiottntinij;  to  £44,7S6,  makinji  a  total  dividend  af  16  [Mr  cent,  for  th« 
yavi  feannj  a  b^Uixx  of  £1,563  to  be  nTi-!'!  furwarl.     A  suiu  of 


£1<1,37&,  being  the  aiiioiint  nntlveil  -Uiriiig  Uw  year  as  prMUittB 
iicir  ahnns  ho*  Itt-n  carriisl  dlrtcc  to  Ww  riwrvn  film). 

Talepbiwa  CooaptiBT.— !''<"' *  bmly  of  niuii  *>  Will  [Mud  w 
DiiitL'.ijn  "f  tlir  I'liiuil  Ti-li:|iii»iii-  <'i)tii{iaay  arc,  tlwy  mkiu  tn  b 
diiKuWly  liltlv  «U>ut  Uie  butmoM  ol  llie  &niip4ny.  In  tVnnWi 
18w  th«»  «vaa  a  mowatonti.  In  July  of  1887  th<>  Company '<  «iuc4| 
mwlinf;  waihald.  Th« «hairuiaii,  Mr.  Jsni»a  Krand,  ibau  tuii>l; 
addition  to  our  (Mpeailitum  for  woikiiiK  f»|ii:iii«  *«  ha%-o 
£11.000  In  repairs  and  rfplnxunnliUrauanlby  iboUinatfn  dntKitoait 
tLo  Biiuiv.-tumit,  and  we  bam  imt  about  £3,000  to  a  stupouw  icwm 
fur  lialdlitieB  in  cuiiuoctiun  witb  tliK  Kiowntorniic  nliicb  iiro  pooibli  I 
turn  III!."  NodoaM  lt*n>,  ovi'Untly,  tlu.[  the  vhule  Ids  liad  boa^g 
viilrti]  for.     But th« d«{iigty'rhairinAn,  Mr.  J.  SbUUKarbea,  wul 

(tnphatio.     SM«kiii([orOia  inoWRtiirBi— "an  nniiaralUilBl  nali  ^ 

lie  (.■4l1Il''|]  It— Ii8  uid  -.  "  [  nill  advtit  otilr  to  the  fort  Utat  ao  tatii*) 
turn  an  £15,777.  itliloh  twui*  to  liave  Ircn    tb«  txalot  it,  ha 
cbniKed  at  onoe  baldly  tu  llic  rvvciiue  acoontit."     Sotcly,  xtvi'ti 


hunt    WW  laid,    tlili  «)i»w«' orin   host  y  inj^ht   be  <^M>ud>'r<-.|   mbM 
I.     Itoi,  no  i  not  a  lot  ol  it '  Tito  Kklaneu-a 


batchui.     Itot,  no  i  not  al<)t  olit '  Tlto'Kiluieit-abMt  of  tbo  t.'««iia: 
iajiut  out,  atutmtrotH/run^l,  lAf  tuoir^arfU,  fiytiru/ar  ttS.GSS. 
liaaA  olil  Hiofralaroi  I — yiaitutiil  Xewt. 

Th«  latontaUojakl  Bnxlttvortac  Conp&nyi  Ll>ait*A.~ 
by  KoiTM  and  I'ltttiiigii,  63.  Lincoln*  iun-fii'ld*,  W.C, 
JESS.OOO,  tlividrd  itito  6,000  iharei  U  £  I  nacli.  Ott^Nl :  to  uuniliun 
Miiinir*' oKrtain  invontiont  relating  lu  olcdriu  iitutora,  aiul  to  ibi 
for  carrytiig  t>]<iclriMl  iMttvrim  for  driviiiK  tiaiaway  veliiclrt  and  tv 
othn-  purpoHM,  inventod  by  William  Denlmi  Sandnrcll  ;  «i  conttrnct, 
Rinlp,  «nu  work  IJKht  railwayi,  troniwaya,  shiin,  liifci  of  trli 
tewplioH,  ka.,  and  to  car>y  on  a*  mamtfMturpr*  and  »nf>t 
«l»«trl<Ml,  *t«*ra,  or  otkot  nioehaniPiU  or  animal  or  olbtr  uioUva 
or  Blwtrieity  or  liftht.    Tbn  lirst  siibwribor*  art : — 

J.  Drac*.  olffk,  26,  O«bom*-tt'inoc.  Clapbatn-roi'l,  3.W 

B.  A.  Kldcr,  clerk,  8,  LaKanl-road,  Q«Mn'«-nMil.  Pirktum,  &B  ... 

W.  B,  Pattiauii,  aolidtor,  68,  LuicobiVtnnllcMn.  W.C. 

J.  H.  Vatun,  t«a<-h«r  of  nnmc,  63.  Prith^rtnvl,  W. ,  ..„,, 

C.  WiC'klMn,  hanM>k«e>piir,  62,  UnuihiVinii-liolda,  W.Q  

J.  L.  Ilofman,  olsrk,  w«r»n'k-ro*>l.  N«w  BumM    ... 

W.  DarlB.  thorthand  WTtti>r.  aSO,  E>lir«*r«-roiil,  N.W 

1  hrrK  Khali  nut  be  luca  Uivn  tlireu  itor  niiev  Iban  M*«a  Djrvrrn  ^ 
and  the  tint  Kliall  lio  clpctodtiy  Ibn  »nhMil«ni  to  tlia  nononuKliini 
of  amociatioiL  Tba  nuililictttinn  nbalt  bo  the  holdinK  of  not  Wt  Otan 
£100  in  tlio«aplta]  of  tho  Company.  Bcmuneratiotiof  Dlrvotunt  iioot 
atatfJ.  M        ^ 

\ 
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